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for the completion of the conceptual design for the next phase of the treatment facility. 
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AECOM Canada Ltd. 
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brett.dewynter@aecom.com 
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1. Introduction 

This report provides the finds of the pilot testing conducted at the Duteau Creek water treatment plant (WTP). This 
report was completed to comply with an Interior Health Order and to provide the test data to support the eventual 
implementation of filtration at the Duteau Creek WTP.  
 
The current Duteau Creek WTP primary process train elements consist of flash mixing, coagulation, clarification and 
disinfection. This facility has proven to consistently meet the Stage 1 treatment goals, however, the following 
additional treatment items continue to need to be addressed:  
 

1. Improve the turbidity removal target to achieve a turbidity of less than 0.3 NTU;  

2. Add an additional treatment barrier to provide 3-log inactivation and/or removal of parasites; and 

3. Further removal of organic matter and by extension a reduction in the formation of disinfection by-products 
(DBPs).  

 
To address the treatment objectives described above a pilot testing program was developed for the Duteau Creek 
WTP. This test program generally consisted of the following key elements:  
 

1. Granular Media Analysis: This testing examined different media depths and configurations to determine 
the optimum blend of media depth compared with the sustainable loading rate. The goal of this testing is to 
determine if dual media or deep bed granular media offers the best performance and the associated media 
characteristics.  

2. Bio-Filtration: Once the preferred filtration configuration was determined the parallel testing was completed 
consisting of high rate granular media filtration and bio-filtration. This testing was completed to determine the 
additional organic material reduction achieved with bio-filtration. Also reviewed during this testing was the 
ozone dosing and contact time necessary to support bio-filtration.   

3. Chloramination: This analysis consisted of bench simulations to compare the DBP formation of filtered 
water disinfected with a free chlorine compare with chloramines. The analysis program was configured in a 
manner to match the residual oxidant in the distribution system. The goal of this testing is to provide a 
recommended long term approach for a residual oxidant in the distribution system. 

4. MIEX: This is a proprietary pre-treatment process that is focus on the reduction of dissolved and total 
organic within the water stream. Raw and clarified water samples were collected and shipped to the MIEX 
laboratory for analysis. The laboratory testing focused on determining the expected post MIEX treatment 
levels of dissolved and total organic carbon and the associated impact on the coagulation chemistry and 
DBPs.  

5. Aeration: This analysis consisted of bench simulations to compare different levels of air to water ratios 
versus the removal of total trihalomethanes (TTHM). The focus the testing was to collect sufficient data to 
predict the level of aeration required to sufficiently reduce the DBPs. The goal is to reduce the DBPs in the 
treated water reservoir enough that the Regional District is able to deliver water with compliant levels of 
DBPs on a locational annual average.     
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This report presents the detailed findings of the pilot study related to the testing of the items indicated above. A 
separate report contains the comparison of different filtration technologies such as membrane filtration versus 
granular media filtration. The remainder of this report is separated into the following sections:  
 

1. Section 2 – Study Approach & Objectives will describe the overarching approach undertaken for the pilot 
study and will summarize the specific objectives of the pilot testing program;  

2. Section 3 – Pilot Testing Equipment & Methodology provides a detailed description of the pilot plant, the 
materials and methods used for the study;  

3. Section 4 – Experimental Results provides the results of the testing program; and  

4. Section 5 – Conclusions & Recommendations will provide an overall summary of the work completed 
during the pilot testing program compared to the original study objectives and will provide recommendations 
for the treatment processes assessed as part of this study.  

 
This study was completed using the AECOM pilot testing equipment that was operated by the Regional District staff. 
Specifically, the following Duteau Creek WTP staff spent countless hours ensuring the pilot equipment collected 
meaningful data while continuing to complete their primary role of ensuring the existing plant functioned properly:  
 

1. Jennifer Dunsdon, Water Supply & Treatment Operator II 

2. Dustin Heidt, Water Treatment Supervisor; and 

3. Sandy Edwards, Water Treatment Manager   
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2. Study Approach & Objectives 

2.1 Need for a Pilot Testing Program 

The Stage 1 Duteau Creek WTP consists of coagulation, flocculation and clarification all followed by disinfection. 
This facility meets the Stage 1 goals as identified in Table 2-1 below, but does not produce water fully compliant with 
the provincial health regulator requirements or the long term treated water goals of the Regional District. The 
objective of this study is to determine the optimum configuration of the new treatment processes necessary to 
achieve the BC Health compliant treated water and water that meets the Regional District long term treatment 
objectives.  
 
The long term treatment objectives were originally established in the Duteau Creek Pre-design Report and have 
since been reviewed and verified with the Interior Health staff. The generally accepted water quality guidelines within 
BC concerning potable water treatment objectives are known as the “4-3-2-1-0 Dual Treatment Guidelines”. These 
include the following water quality objectives: 
 

 4-log (99.99%) inactivation for enteric viruses; 

 3-log (99.9%) inactivation or removal for Giardia and Cryptosporidium 

 2 - levels of disinfection; 

 Less than 1.0 NTU turbidity in the treated water at all times; and 

 Zero total and fecal coliforms. 
 

In addition to the guidelines issued by the local health agency the following additional treated water quality goals are 
recommended: 

 Consistent compliance with the Guidelines for Canadian Drinking Water Quality (GCDWQ); 

 Less than 0.3 NTU turbidity for at least 95% of the time for the water treatment plant effluent; 

 Less than 80 ug/L trihalomethanes (THM’s), as measured on a locational running annual average. This 

means that the running average THM concentration will never exceed 80 ug/L at any single sampling point 

in the distribution system; 

 Less than 60 ug/L haloacetic acids (HAA’s), as measured on a locational running annual average. This 

means that the running average HAA concentration will never exceed 60 ug/L at any single sampling point in 

the distribution system; and 

 Interior Health Authority requires a dual disinfection approach for protection against harmful pathogens.  

 
Based on the above, Table 2-1 lists treated water quality targets selected for the Duteau Creek WTP for the Phase 1 
(completed in September 2010) and Phase 2 treatment stages. The Phase 2 treated water quality goals are 
recommended with the expectation that they should be adequate to meet drinking water quality regulations for the 
life of the facility. 
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Table 2-1 Phased Treated Water Goals 

Parameter Units 2009 Pre-
treatment 

Phase 1 Goal Phase 2 Goal1 

Total alkalinity mg/L as 
CaCO3 

13.5-17.0 N/A > 25 

Aluminium, total mg/L 0.062 < 0.12 < 0.1 

Coliform bacteria organisms/ 
100 mL 

3.1-2005 < 1 < 1 

Cryptosporidium 
parvum 

log reduction n/a 0.5 > 3-log (99.9 %) removal or 
inactivation 

Giardia Lamblia log reduction n/a 0.5 > 3-log (99.9 %) removal or 
inactivation 

Enteric viruses log reduction n/a > 4-log (99.99 %) removal 
or inactivation 

> 4-log (99.99 %) removal or 
inactivation 

Iron mg/L 0.18-0.44 N/A < 0.3 
Sulphates mg/L <1 - <7 N/A < 200 (optimize) 
pH  6.2-7.6 Stable, non-aggressive Stable, non-aggressive 
Temperature oC 1.1-19.8 < 15 < 15 
Trihalomethanes ug/L 202.6 Minimize with automated, 

optimized coagulation 
< 80, on a Locational Running 
Annual Average. Current 
GCDWQ is 100. 

Haloacetic Acids ug/L n/a Minimize with automated, 
optimized coagulation 

< 60, on a Locational Running 
Annual Average. Current 
GCDWQ is 80. 

Total Organic 
Carbon 

mg/L 11.4-22.7 Maximize the reduction in 
the raw water with 
automated, optimized 
coagulation 

Maximize the reduction in the 
raw water with automated, 
optimized coagulation 

True Colour TCU 28-73 Clarified -<10 TCU for 95 
% of flow  

< 15 

Turbidity NTU 0.79-11.8 Clarified <1.5 NTU for 95 
% of flow 

Granular Media Filtration < 
0.3 NTU 95% of the time, 
never to exceed 1 NTU  
Membrane Filtration < 0.1 
NTU 

 
1 The Phase 2 goals match current Interior Health and the Guidelines for Canadian Drinking Water Quality (CGDWQ) unless specifically noted below: 
2 The Phase 1 goal is not being met since the use of an aluminum based coagulant results in particulate aluminum being bound in the floc formed during 
the treatment process. Given there is currently no filtration a portion of the floc carries over the clarification weir resulting in aluminum levels in the 
distribution system that exceed the CGDWQ of 0.1 mg/L. Once filtration is constructed it is expected that the aluminum treatment target will be exceeded.  
 
 

2.2 Summary of the General Approach to Pilot Testing  

This section of the report provides an overview of the experimental plan used to complete the pilot study objectives. 
The overall pilot program was subdivided into a total of 5 stages as follows: 
 
 Stage 1: Pilot Plant Setup and Diagnostics Testing. AECOM and the Regional District conducted an 

functional inspection of the pilot skid and the Regional District completed all hard wiring and piping to the pilot 
equipment, bringing the pilot skid unit processes to a state of readiness for the beginning of testing. 
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 Stage  2: Establish Baseline Filter Operations. Define Filter Bed Geometry by assessing the hydraulics 
through the filter columns and establishing “high” and “low” hydraulic loading rates for the filter columns.  

 Stage 3: Optimization of Filter Design and Operations. Filter Media Design involves a more detailed 
evaluation of the filter bed geometry and where various filter bed media designs will be tested for prolonged 
periods based on the results derived from Stage 2.   

 Stage 4: Comparative Testing of Bio-filtration and Conventional Filtration. This stage of pilot testing will 
assess the performance of each filter media process design and record the results for development of the 
preferred filter design parameters. Testing will be performed in a comparative manner, allowing results to 
recommend the most beneficial option for installation at the full-scale Duteau Creek WTP. 

 Stage 5: Optimization of Filter Backwash Design and Operation. Define the backwash design and operating 
parameters, identify the effectiveness of air scour assisted backwashes, and optimize the quantity of backwash 
waste volume generated. 

 
The defined 5 stage testing program was established as part of a detailed experimental plan. The complete 
experimental plan is included within the Appendix “A”.  
 
Independent of the filtration pilot testing, analysis of the MIEX process was completed directly by the equipment 
vendor for review and consideration by the engineering team and the Regional District. More information about this 
testing is provided in subsequent sections of this report.  
 
Additionally, after the filtration pilot testing was completed aeration of the chlorinated water was completed. For this 
testing water was collected from the outlet of the treated water reservoir with different levels of aeration being 
applied to the water columns. Once the chlorinated water was aerated the water samples were stored to simulate 
the distribution system and determine the expected regrowth of DBPs in the distribution system. The aeration testing 
was completed in the columns used for filtration with the media removed. More information about the test results is 
provided in subsequent sections of this report and the test procedure is included in Appendix “I”.     
 

2.3 Objectives of the Pilot Testing Program 

Since the Stage 1 construction of the Duteau Creek water treatment plant, the system separation completed to date 
totalled roughly 10 ML/d. Additionally during the recently completed Master Water Plan the long term water 
projections and the impact of further system separation was reviewed and new projections developed. Based on the 
most recent Master Water Plan the requirements of the Duteau Creek WTP have been updated.  
 
By extending a dedicated irrigation pipeline from the Duteau Creek WTP to the Von Keyserlink pump station system 
separation has been completed in the area immediately surrounding the treatment plant. This is only one portion of 
the first phase of the system separation projects. As a result of the limited separation completed to date, the 
maximum day demand from the Duteau Creek WTP is expected to be approximately 180 ML/d until further 
separation of the irrigation demands occurs.  
 
The current Master Water Plan concluded that it is beneficial to the Regional District to completed system separation 
in the entire Coldstream service area. Additional the demand projections were updated resulting in the long term 
treated water requirements being adjusted. Based on the recently completed information available in the Master 
Water Plan the treated water requirement from the Duteau Creek WTP is 110 ML/d. This flow is based on the 
completion of the system separation in the Coldstream area being complete prior to the Stage 2 Duteau Creek WTP 
being commissioned. For planning purposes it is assumed that the Stage 2 Duteau Creek WTP capacity is 110 ML/d 
and the upstream clarification processes can be rerated allowing for one clarification to be mechanical back-up 
during the supply of the maximum daily demand.  
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To achieve the achieve the long term treated water quality goals established for the facility the Stage 2 upgrades 
need to include protection from parasites such as Giardia and Cryptosporidium. The Stage 2 treatment goal 
identifies a minimum requirement of 3-log reduction of Giardia and Cryptosporidium. Parasite reduction targets are 
typically achieved either by inactivation or by physical removal from the process. Given the raw water quality of the 
Duteau Creek source, the addition of filtration downstream of the dissolved air flotation clarification would provide the 
required 3-log inactivation of Giardia and Cryptosporidium. 
 
Another key treated water quality challenge faced by the Duteau Creek WTP is the ability to meet the disinfection by-
product targets for THM’s and HAA’s. Due to the location of the Duteau Creek WTP in relation to the majority of the 
system’s customers, treated water from the Duteau Creek WTP can experience long residence times within the 
distribution network (greater than 130 hours). In addition, the Duteau Creek source water has high levels of 
disinfection by-product (DBP) precursors such as natural organic matter. Since the completion of the clarification 
facility, sampling results indicate a significant improvement in the distribution system THM levels, but achieving the 
THM target of 80μg/L from the Duteau Creek WTP water still seems to be an issue. To achieve the Regional 
District’s THM target additional treatment will be required.  
 
Pursuant to the long term treatment objectives, the pilot study focused on determining the suitable filtration treatment 
process and verifies their ability to reduce THM’s within the distribution system. Based on the above treatment 
objectives the key goals of the pilot study are: 
 

 Confirm the design filter loading rate and associated media design criteria; 

 Confirm the performance of the proposed treatment unit processes under high turbidity and flow 
conditions; and 

 Determine ability to reduce DBP below the long term goals. 
 
The pilot study focused on testing conventional and high rate granular media filtration, ozone assisted bio-filtration 
technology and chloramines versus free chlorine.  
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3. Pilot Testing Equipment & Methodology 

The pilot test used the existing AECOM pilot filter skid. The equipment was shipped from AECOM’s Wakefield 
Massachusetts office directly to the Duteau Creek WTP. Once on-site, the equipment was located in the space on in 
the middle of the plant situated on the main operating deck above the DAF recycle area. Adjustments were made to 
the filter assembly to adjust the height so the filter columns could fit in the available test space.  
 
The entire pilot equipment assemble consists of the AECOM pilot filter skid and an ozone contactor constructed by 
the Regional District staff.  
 
The AECOM pilot filter column skid includes the following: 
 

1) 2-100mm clear PVC filter columns 
2) Feedwater pump with speed control 
3) Backwash pump with speed control 
4) Continuous monitoring of feed water and effluent turbidity 
5) Continuous monitoring of feed water and effluent water particle counts 
6) Filtrate/backwash storage tank  
7) Filter and backwash waste storage tank 
8) Manometers to track the headloss through the filter columns 
9) Filter-aid chemical batch tank and metering pump 
 

There are two filter columns within the filtration skid. For the purpose of this report Filter Column #1 is the dual media 
and biological filter and Filter Column #2 is the deep bed anthracite filter.  

 
An ozone generation and contactor system is required for the biological filtration process testing. The ozone system 
was supplied and installed on-site by the Regional District staff. The ozone generation skid consisted of the following 
key elements:  
 

1) 4-100mm clear PVC ozone contactor columns 
2) Ozone generator 
3) Ozone quenching chemical addition equipment (metering pumping and batch tank) 
4) Ozone venting 
5) Ozone diffuser 
6) Ozone feed tubing 
7) Air feed tubing 
8) Ozone quenching 
9) Effluent quenching column  
 

A detailed description of the pilot testing equipment is included within the Appendix “A”. 
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4. Summary of the Experimental Results  

In this section, the results of the pilot testing will be presented in detail, along with detailed analysis and 

interpretation of the experimental results. The findings tie together into a coherent set of conclusions and 

recommendations within Section 5. 

4.1 Testing Results 

The pilot assembly arrived on site on April 25, 2011 with the testing starting in August 2011. The testing 

period continue on and off for the next several months until February 2013. During the test period there were 

several interruptions due to equipment failure or lack of operating personnel. A complete log of the pilot 

testing program is included within Appendix “D”.  

Throughout the duration of the project, the following on-line measurements were continuously recorded: 

 Raw water turbidity, temperature, pH and dissolved organic carbon; 

 Clarifier water turbidity; 

 Filtered water turbidity; 

 Clarifier and filter effluent particle counts; 

 Total process flow. 

In addition to the on-line measurements, on-site analysis of several parameters was completed during the 

test period at the Duteau Creek WTP laboratory. A summary of the data collected during the test period is 

provided within Appendix “C”.  

Off-site analysis of samples collected from the pilot equipment were delivered to Caro Environmental, a 

Kelowna based laboratory. The pertinent information from the off-site laboratory analysis is summarized 

within the body of the report. Copies of all the test results are included in Appendix “B”. 

4.2 Raw Water Quality During Testing 

As a baseline for comparison with the results gathered over the study, it is worthwhile to present a 

compilation of raw water quality data during the pilot study. 

Figures 4-1 presents the trend of the average daily raw water temperature, turbidity and pH. On Figure 4-2 

is the raw water total and dissolved organic carbon and the true colour. Some observations about the raw 

water related to this study are:  

 The raw water turbidity is typically between 1 – 2 NTU for the majority of the year. During the snow 

melt in the lower portion of the watershed there is a turbidity spike that is typically in the order of 10 

NTU, but can be as high as 80 NTU. The snow melt in the low portion of the watershed typically 

occurs in late April. Later in the year the snow melt in the upper portion of the watershed fills the 

upland storage facilities. During conditions when the upland storage facilities are full but there 

continues to be snow melt or rainfall spilling over the dams, there are elevated levels of turbidity 

diverted to the Duteau Creek WTP intake. This situation typical occurs in June. Elevated levels of 

turbidity are shown on Figure 4-1 during April and June.  

 The raw water temperature varies with the season. The peak water temperature occurs in August 

and is typically 15 – 20oC. The exact date and magnitude of the peak temperature varies from year 

to year depending on the weather during the summer. During the winter the water cools with the 
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minimum raw water temperature being 1oC. A benchmark for biological activity on the filters is about 

5oC. The raw water temperature is typical less than 5oC from November 1st to March 30th each year. 

 The pH of the Duteau Creek source is reasonably consistent during the year and is typical in the 

range of 6.5 – 7.2. Additional, the raw water has low alkalinity making pH adjustment somewhat 

easy to complete with moderate chemical dose additions.  

 On a daily basis grab samples are collected and analysed for true colour. The true colour ranges 

from about 30 to peak levels during the spring of 70 to 80 TCU. The true colour levels start to climb 

in the spring following a trend that essentially matches the elevated turbidity levels. The organic 

levels continue to climb throughout the summer with the peak typically being reached in the late 

summer. During the months of September and October the true colour levels drop from the elevated 

summer levels to the roughly 40 TCU. During the winter until the spring run-off the true colour is 

typically consistent and roughly 40 TCU.   

 Grab samples are regularly collected and analyzed at an outside laboratory for total and dissolved 

organic carbon. Based on review of the data and discussion with the water treatment plant staff it is 

assumed that some of the outlying data are anomalies due to sampling and analysis challenges. 

However, the general observation is that the total and dissolved organic carbon trend follows the 

same trend as the true colour. The other key observation is that the ratio of total and dissolved 

organic carbon is high as the majority of the organic carbon in the raw water dissolved. This trend is 

consistent during the course of the year.  

 

4.3 Clarified Water Quality During Testing 

The pilot assembly was provided clarified water during the test period. It was decided to use clarified water 

from the existing treatment facility as this will be the source water for the filters in the full scale facility 

operation. This means that in addition to the raw water, the clarified water quality was also monitored during 

the test period.  

Provided on Figure 4-3 is the clarified water turbidity and the total and dissolved organic carbon. For the 

filtration pilot clarified water from the existing water treatment was used for testing. Additionally, clarified 

effluent from the existing dissolved flotation clarifiers will be the water supply for the downstream filtration 

processes that will be eventually constructed. This means that the quality of the clarified water and any 

changes that could be expected in the future once the downstream filtration process is constructed is 

important to note and review during this study. Observations and comments about the clarified water 

produced by the existing dissolved flotation clarifier are:  

 Currently, the dissolve air flotation clarifier is the only barrier against the passage of particulate 

matter into the distribution system. To ensure the optimum removal through the clarifier a slightly 

higher than typically required polymer dose is added to the process flow during flocculation. The 

polymer optimized for particulate removal was maintained during the filter pilot, but it is expected 

that this dose could be reduced slightly once the filters are constructed. This means it is expected 

that the polymer dose during the pilot study probably resulted in slight shorter filter runs. This means 

during the operation of the filter process it should be expected that the filter recovery will be higher 

than experienced during the pilot study.  
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Figure 4‐1 ‐ Raw Water Quality ‐ pH, Turbidity & Temperature
(July 2011 to March 2013)
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 The true colour of the clarified water is not shown on the Figure 4-3 since graphing this information 

does not provide meaningful information. The true colour removal is excellent with the clarified water 

being consistently below 5 TCU.   

 The average effluent turbidity from the clarifier is 0.31 NTU. An effluent turbidity of 0.31 NTU is good 

and is a reflection of an optimized clarification process that is being effectively operated. The clarifier 

effluent turbidity is reasonably consistent during the course of the year with above average effluent 

turbidity results during the spring freshet.   

 Grab samples of the clarified water effluent are collected and analyzed for total and dissolved 

organic carbon levels. The ratio of total and dissolved organic carbon of the clarifier water is 

somewhat similar to the raw water, meaning the majority of the organic carbon in the water is 

dissolved. The other comment is that the organic carbon removal across the clarifier is typically in 

the order of 60%. Provided in Table 4-1 is the average raw and clarified organic carbon levels 

collected during the study period.   

Figure 4-1 – Total and Dissolved Organic Carbon, July 2011 to March 2013 

 Total Organic Carbon      

(mg/L) 

Dissolved Organic Carbon 

(mg/L) 

Raw Water 11.9 11.0 

Clarified Water 4.5 4.2 

Percent Removal 62.2 % 61.8 % 

 

The variation in the raw water throughout the duration of the pilot study and on a daily basis has complicated 

the analysis of the data. Different test conditions set during pilot testing were not necessarily conducted 

during similar water quality conditions, and it is difficult in some cases to draw definitive conclusions about 

“optimum” operating conditions for any single process, when raw water quality differed between test periods. 
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4.4 Media Filtration Test Results 

The first stage of testing consisted of two parallel filter columns with two different media designs. The two different 
filter media designs considered for the pilot test were: 
 
 Filter Column 1: Conventional dual media filter design; 

 750 mm of Anthracite, 0.95 mm Effective Size, Specific Gravity of 1.65, Uniformity Coefficient ≤ 1.4 

 250 mm of Quartz Sand, 0.5 mm Effective Size, Specific Gravity 2.65, Uniformity Coefficient ≤ 1.4 

 Total bed depth 900 mm, Bed L/d Ratio ≈ 1,200 
 

 Filter Column 2: “Deep Bed” filter design; 
 2,000 mm of Anthracite, 0.95mm Effective Size, Specific Gravity of 1.65, Uniformity Coefficient of ≤ 1.4 

 Total Filter bed depth of 2000 mm, Bed L/d Ratio ≈ 2,100 
 
The filters were provided clarified water from the existing dissolved air flotation process with the filter media 
performance being monitored at various different loading rates. The key parameters monitored for the filters were: 
 

 Filter effluent turbidity. If the filter effluent exceeded 0.3 NTU the filter run was stopped and the media 
backwashed;  

 Filter effluent particle counts. At the pilot scale it can difficult to draw definitive conclusions from the filter 
effluent particle counts. When the particle counts consistently exceeded 50 in the 2 – 5 micron range the 
filter run was terminated. Also, the filter particle count data was used to compare the performance of the 
different filters during the comparison testing.  

 Filter recovery. The item monitored to define the recovery of the different filters was the unit filter run volume 
(UFRV). For this item a UFRV of less than 200 was deemed to be unacceptable, whereas 200 – 400 was 
acceptable and values greater than 400 is assumed to be very good filter recovery.  

 
Extensive testing of the dual media and deep bed anthracite design was completed. Provided in Appendix “E” is a 
log of the filter runs and the data collected during the parallel testing of the dual media and deep bed granular media 
filtration testing.  
 
During the testing and operation of the pilot there were many challenges and issues, but the general trend was 
higher loading rates combined with high filtered water quality and filter recovery for the deep bed anthracite filters. 
Figure 4-4 shows a comparison of filter loading rate and recovery for the dual media and deep bed filters. Some 
general comments about the information presented in Figure 4-4 and the test date in Appendix “E” is:  
 

 All the complete filter runs are presented on Figure 4-4. The filter loading rate and the unit filter loading 
volume are presented. Review of the test log results in many of the outlining data points being discounted 
due to regular anomalies that tend to occur during testing.     

 The deep bed anthracite filter consistently produced high quality treated water at a loading rate of 25 m/hr.  

 The dual media filter struggled to function consistently at loading rates higher than 12 m/hr, but was able to 
function consistently at 10 m/hr. For the purpose of comparison it was determined that the sustainable dual 
media filter loading rate is 10 m/hr. 
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 Deep bed filtration offers a loading rate that is 2.5 times higher than the dual media meaning 250 % less 
filter media area will be required. The reduced filtration area with result in a smaller filtration facility and 
construction costs. However, to achieve the reduced filtration area roughly a 1.5 m deeper filtration basin will 
be required. The deeper basin will result in higher construction cost due to the taller, thicker walls, but based 
on previous experience this cost will be offset several times by the reduced filter area.  

 
Based on the testing it was concluded that the deep bed anthracite provided a better solution for the Regional 
District. All the subsequent testing is focused on deep bed granular media filter columns. It is noted that the 
comparison testing of the dual media and deep bed media was completed during August, September and October. 
This is a period when the raw water quality is high and the water temperature is high resulting in the best conditions 
during a typical year for filtration. This means the data presented in this section of the report is valuable for the 
comparison of the dual and deep bed filtration media, but is not necessarily a reflection of the recommended filter 
loading rate for the design of a full scale facility.   
 

4.5 Biological Filtration Test Results 

This phase of testing is focused on the determining the sustainable loading rates of deep bed granular media 
filtration and biological filtration. As completed during this phase of testing was a comparison of deep bed granular 
media and the biological filtration process.  
 
The two different filter media designs used during this phase of test was: 
 
 Filter Column 1: Biological filtration media design; 

 1,800 mm of exhausted granular activated carbon, 0.95 mm Effective Size, Specific Gravity of 1.65, 
Uniformity Coefficient ≤ 1.4 

 200 mm of Quartz Sand, 0.5 mm Effective Size, Specific Gravity 2.65, Uniformity Coefficient ≤ 1.4 

 Total bed depth 2,000 mm, Bed L/d Ratio ≈ 2,100 
 

 Filter Column 2: “Deep Bed” filter design; 
 2,000 mm of Anthracite, 0.95mm Effective Size, Specific Gravity of 1.65, Uniformity Coefficient of ≤ 1.4 

 Total Filter bed depth of 2,000 mm, Bed L/d Ratio ≈ 2,100 
 
Similar to the previous testing the filters were provided clarified water from the existing dissolved air flotation process 
with the filter media performance being monitored at various different loading rates. The key parameters monitored 
for the filters were the filter effluent turbidity, filter effluent particle counts, and filter recovery. All the parameters used 
during the completion of the previous filtration testing were maintained for this portion of the pilot study. For more 
explanation of the performance monitoring completed for the filters, refer to the explanation provided above.  
 
Prior to the biological filter was an ozone contactor complete with the associated ozone dosing system and 
quenching chemical dosing system to address any residual ozone still in solution at the discharge end of the contact 
chamber. The ozone contact chamber consisted of 4 – 1,700 mm long and 100 mm diameter PVC columns followed 
with a final chamber for the dosing of the quenching chemical.  
 

4.5.1 Ozone Demand and Decay Testing  

As part of the overall study ozone demand/decay testing was completed consisting of 3 separate tests. For 2 of the 
tests the ozone generator was set to operate at 10% of the rated output and for the third test the ozone generator 
was reduced to 5% output.  
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For the testing ozone was applied to the being of the 4 cell fabricated ozone contactor. At the end and mid points of 
each ozone contact cell samples were collected and the available ozone residual determined. This means for each 
applied ozone dose, the ozone residual at the effluent of each transfer cell was recorded to establish the relationship 
between reaction time and the ozone residual concentration (i.e. ozone decay).  
 
Provided on Figure 4-5 are the results of the ozone decay testing. For the purpose of calculating the ozone decay 
constant, a pseudo first order ozone decay mechanism is assumed as follows:  
 

C 
= e-kt 

C0 
where:  

t = Elapsed time since ozone dosing, seconds;  

C0 = Initial ozone residual, mg/L;  

C =  Ozone concentration at time “t” seconds, mg/L;  

k = First order decay rate constant, min-1 
 

Based on the data presented in Figure 4-5 the following observations are offered:  
 

 The ozone demand of the water was low during all the tests;  

 For all tests the ozone demand of the water was less than 20% after 10 minutes contact time;  

 All the ozone decay tests were completed in the winter during times of cold water temperatures. The ozone 
demand of the water will increase in the summer when the water temperature is higher. If it is decided that 
ozone is going to be part of the long term solution ozone demand testing should be completed in August 
since this is when the warmest water is typically experienced. It is recommended that this testing be 
completed as the summer ozone decay is expected to govern the maximum ozone dose requirements.  

 

4.5.2 Comparison of Biological and Deep Bed Filtration  

Extensive testing parallel testing of biological and deep bed anthracite filters was completed. During the comparative 
testing of the biological and deep bed filters the effluent turbidity, particle counts, headloss, backwash rate and the 
other parameters typically monitored during the completion of a filter pilot were studied. Provided in Appendix “F” is 
a log of the filter runs and the data collected during this testing.  
 
The key parameters analysed for the comparison of the two filters was the filter loading and the associated filtration 
efficiency. Also, closely monitored was the total and dissolved organic carbon removal across the filter. A summary 
of the data collected during the pilot study is provided on Figure 4-6 and 4-7. Some general comments about the 
information presented on these figures are:  
 

 All the complete filter runs are presented on Figure 4-6. The filter loading rate and the unit filter loading 
volume are presented. Review of the test log results in many of the outlining data points being discounted 
due to regular anomalies that tend to occur during testing.     

 The deep bed anthracite filter consistently produced high quality treated water at a loading rate of 22 m/hr. 
The parallel biological and deep bed filtration testing spanned almost an entire year meaning all the 
expected water conditions are represented during this testing. Given this a sustainable filter loading rate of 
22 m/hr is recommended for the deep bed anthracite filter design used during the pilot period.  
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 The biological filter was able to operate consistently at a lower loading rate while achieving similar unit filter 
run volumes. Additionally, it was found that the filter loading rate needed to be reduced due to the passage 
of particles though the biological filter. The recommended filter loading rate for the biological filter media 
design tested during this study is 15 m/hr.  

 The other key item studied was the total and dissolved organic carbon removal with each of the alternate 
filter configurations. Provide on Figure 4-7 is the clarified water total and dissolve organic carbon compared 
to the deep bed anthracite and biological filter. In addition to the graph presented on Table 4-2 is summary 
of the total and dissolved organic carbon reduction through the two candidate filtration processes. The 
removal of organic matter through the anthracite filter on average is roughly 5.0 %, whereas the removal of 
total and dissolved organic carbon is 34 and 50 % respectively on average during the test period. Typically, 
the dissolved organic carbon reduction levels should be closed to 35%. 

 It is typical to expect that a biological filter will not function during typical winter cold weather temperatures. 
Due to the water temperature in the winter supporting biological growth on the filter media is typically a 
challenge. During this study attempts were made to cultivate biological growth on the filter media during the 
winter, which proved to be unsuccessful. This is demonstrated by the total and dissolved organic carbon 
testing provided on February 26, 2013.   
 

Table 4-2 – Total and Dissolved Organic Carbon During Anthracite and Biological Filtration 

 Clarifier 

Effluent – TOC, 

mg/L 

Anthracite Filter 

– TOC, mg/L 

Biological Filter 

– TOC, mg/L 

Clarifier 

Effluent – 

DOC, mg/L 

Anthracite 

Filter – DOC, 

mg/L 

Biological 

Filter – DOC, 

mg/L 

May1 6.2 5.9 4.2 5.4 5.6 4.0 

May 4 5.4 5.2 3.7 5.2 5.0 3.6 

May 23 3.5 3.1 2.0 3.2 2.9 1.9 

May 28 3.9 3.4 2.7 3.6 3.1 2.1 

May 30 4.6 5.1 3.8 4.6 4.2 3.1 

June 20 4.8 4.8 3.4 4.6 4.6 2.7 

Feb. 26 2.7 2.7 3.4 2.5 2.2 2.0 

Average  4.4 4.3 3.3 4.2 3.9 2.8 

Average % 

Removal 

 2.9 % 25.4 %  5.2 % 33.3 % 

 
Generally, the results of the parallel deep bed anthracite and biological filters are typical. The biological filter 
provided a marked reduction in the total and dissolved organic carbon currently being produced by the dissolved air 
flotation clarifier. However, to achieve this improved level of organics removal the filtration loading rate suffered.  
 

4.6 Disinfection By-Product Testing Results 

In addition to determining the optimum filtration configuration this pilot study also focused on developing a technique 
to sustainably reduce the disinfection by-products. It is well documented that the Duteau Creek source has been 
plagued with elevated levels of disinfection by-products traditional at levels in the order of 0.2 – 0.25 mg/L. Since the 
construction of the dissolved air flotation clarifier (Stage 1 Duteau Creek WTP) there has been a reduction in the 
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disinfection by-products, but the Duteau Creek system is still not compliant with the Health Canada guidelines of 0.1 
mg/L for TTHM’s.  
 
Sampling for disinfection by-products is completed quarterly within the Duteau Creek water supply distribution 
network. The samples are collected from specified locations within the distribution network. Provided below in 
Figure 4-8 is a graph of the TTHM data collected at the specified sample locations within the Duteau Creek water 
distribution system since 2004 until present. Also provided is Figure 4-9, which shows the average TTHM within the 
Duteau Creek distribution system during each sample event since the Duteau Creek Stage 1 WTP has been 
operating. It acknowledged that the average TTHM across the entire distribution network does not comply with the 
locational annual average goal, but the data is presented to support the observations about the trends in disinfection 
by-products levels. Some observations about the data presented within Figure 4-8 and 4-9 are:  
 

 Historically the TTHM data is very erratic. This is assumed to be the result of the challenges consisting 
dosing chlorine at the legacy Headgates location and the variable raw water quality. The variations in 
chlorine dose are probably the primary source of the variable average TTHM.   

 The elevated average TTHM result in March 2012 is probably a result of some operational issue and is 
assumed to be an anomaly.   

 The kinetics of the chemical reaction associated with the generation of TTHMs are often difficult to 
theoretically predict. The colder the water the slower the generation of THM, however, the cold water 
coincides with longer residence time in the distribution network. In the past prior to the construction of the 
Stage 1 Duteau Creek WTP the raw water quality was too variable to draw any conclusions. Now the quality 
of the water entering the distribution network is significantly more consistent allowing some observations to 
be offered:  

o The average TTHM across the distribution system are roughly above the current Canadian 
Guideline of 0.1 mg/L. Without more treatment than just filtration it is not expected that the TTHM 
target will be achieved on a locational annual average. 

o Currently in December the disinfection by-products on average across the network are greater the 
0.10 mg/L. Even though the water is coldest at this time of year the residence time in the 
distribution network is high and presumably is the source of the consistently elevated TTHM levels. 
This means that TTHM compliance is a concern for the Duteau Creek distribution system during 
conditions when the raw water is less than 5 oC and bio-filtration is not expected to reduce the 
natural organic matter in the process stream.   

o An average September seems to offer the lowest level of disinfection by-products. It is assumed 
that this is a result of consistent treated water quality, cool water temperatures and reasonably high 
water system demands.  

o The month with the highest level of variability in the average disinfection by-product levels is March. 
This could be explained by a reduction in the raw water quality associated with spring run-off. This 
data highlights the impact of the natural organic material levels in the raw water and the associated 
impact on disinfection by-products.    
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Provided in Figure 4-8 is the historical TTHM data and the simulated disinfection by-product data presented in Table 
4-3 This graphical presentation of the TTHM data shows the marked improvement provided with the Stage 1 Duteau 
Creek WTP and the additional benefits that filtration will provided.   
 
Determining the impact that either deep bed anthracite filtration or biological filtration will have on the productions of 
disinfection by-products is a challenge. As explained above the kinetics of the chemical reactions impact the 
production of disinfection by-products. Some other challenges are predicting the impact of the organic matter 
attached to the pipes with in the distribution network and the actual full scale treated water quality that will be 
sustainably produced by the completed water treatment plant. To attempt to predict the level of disinfection by-
products that will be produced once filtration is constructed or if the residual disinfectant is changed to chloramines 
bench scale simulations were performed in the laboratory. The result of the laboratory testing is provided in Table 4-
3.  
 

Table 4-3 – Simulated Disinfection By-Product Test Results  

 Biological Anthracite Chloramination GCDWQ (MAC) 

TTHMs – Summer (μg/L) 25 40 15 100 

TTHMs - Long (μg/L) 34 52 24 100 

NDMA - Short (μg/L) - - 0.31 0.04 

NDMA - Long (μg/L) - - 0.39 0.04 

 
The test procedure followed for the simulations is included in Appendix “G” to this report. Some comments related 
to this testing are:  
 

 The laboratory simulations for the production of disinfection by-products are completed in a theoretical 
environment. Even though all attempts are made to reasonable simulate the actual distribution system this is 
extremely difficult in a laboratory environment. Consequently, it is expected that the simulated disinfection 
by-product test results are an underestimation of the actual measurements that will be experienced once the 
filtration plant is commissioned.  

 The biological filter effluent generated roughly 35% less disinfection by-products than the deep bed 
anthracite filter. This result corresponds with other pilot testing and water utility operational data and should 
be expected for the full scale treatment plant. However, during conditions of cold raw water temperature 
(roughly less than 5 oC) there will not be an appreciable level of biological activity on the filter media and the 
performance of the biological and deep bed anthracite filters should be similar.   

 Chloramination successfully addresses the TTHM concerns, but results in the production NDMA. This is a bit 
surprising given the raw water supply is an upland water source. Nevertheless, this test result indicates that 
the NDMA levels that will be generated with chloramination will significantly exceed the Health Canada 
guidelines.  

 Very roughly the average TTHM prior to the construction of the Duteau Creek WTP was 0.220 – 0.250 mg/L, 
where now the average TTHM are a bit over 0.10 mg/L. This represents about a 55 % reduction in the 
TTHM’s. Similar to the legacy Westbank Irrigation District WTP the TTHM data somewhat matches the 
reduction in total and dissolved organic carbon. This comparison on average TTHM the between the Duteau 
Creek and legacy Westbank Irrigation District water systems before and after treatment improvements is 
provided in Figure 4-10. Once filtration only is added to the current Duteau Creek WTP it would be expected 
that the disinfection by-products are reduced by another 5 – 10 % from the data currently being collected, 
not the roughly 50 % reduction suggested in the simulated disinfection by-product testing.   
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Based on the pilot testing it is expected that the total and dissolved organic carbon will be further reduced the 
clarified water effluent by an additional 5 – 10 %. This additional reduction should result in the average TTHM being 
0.95 – 0.90 mg/L. This additional reduction will make the system barely compliant on an annual average, but will not 
result in the Stage 2 treatment goal for the TTHM of being less than 0.80 mg/L on a locational annual average. 
Additional it is not expected that filtration only will not be sufficient to meet the current Health Canada guideline for 
TTHM in drinking water which is 0.100 mg/L based on a locational running annual average. Given this additional 
analysis needs to be completed to find a long term sustainable solution for the further reduction of THM’s in the 
Duteau Creek source. 
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To estimate the potential benefit of the MIEX treatment processes both raw and DAF effluent water was shipped to 
the Oria Watercare for analysis. Once at the laboratory, testing was completed of the raw and DAF clarified water to 
confirm the water characteristics prior to further treatment with MIEX. After the initial testing was complete both the 
raw and DAF clarified water was treated using the MIEX process. A brief summary of the key test results is provided 
in Table 4-4 based on an optimized bed volume of 600 for the MIEX treatment process.  
 
Table 4-4  Summary of the MIEX Treatment Test Results 

Parameter Raw Water MIEX Only Treatment DAF and MIEX Treatment 

DOC (mg/L) 13.10 5.34 1.74 

DOC Removal (%)  59 87 

UVA254 (cm-1) 0.444 0.174 0.015 

UVA254 Removal (%)  61 97 

True Color (TCU) 69 32 1 

 
The data in the above table assumes that the characteristics of the raw water treated with the existing DAF process 
at the Duteau Creek WTP is the same as the raw water shipped to the Orica Watercare for analysis. Given the 
samples were collected at roughly the same time this assumption is considered reasonable.  
  
This testing generated the following key conclusions:  
 

 The removal of dissolved organic matter from the raw water with only MIEX preformed similar to the existing 
coagulation process. As noted earlier in this report the existing plant typically removes 61 % of the DOC 
from the raw water.  

 The treatment of the raw water using both the existing coagulation and clarification processes with the 
addition of MIEX treatment resulted in greater than 85 % reduction in the DOC. This is excellent 
performance. Based on this result it is reasonable to expect that the coagulation dose could be reduced in 
conjunction with the use of the MIEX treatment process. This would result in the less coagulation chemical 
demand and residual production.   

 
The other testing completed was TTHM formation potential based on attempting to simulate conditions within the 
distribution network. This testing was completed on the DAF clarified water collected from the existing water 
treatment plant and DAF and MIEX treated water. The details associated with the control conditions for the 
simulated distribution system conditions and the speciation of the THM are included in Appendix H. The key result 
of the simulated TTHM testing is after 130 hours of incubation the testing indicated:  
 

 0.074 mg/L TTHM in the DAF clarified water only; and  

 0.030 mg/L TTHM in the DAF and MIEX treated water.  
 
The DAF clarification treatment only TTHM result in lower than typically experienced within the Duteau Creek 
distribution system, which indicates that this simulation is actually underestimating the TTHM by probably as much 
as 50%. However, even if the DAF and MIEX treated water underestimated the TTHM production by 100% the 
disinfection byproducts will still be compliant with the Stage 2 Duteau Creek WTP finished water goal of 0.080 mg/L. 
 

4.8 Aeration for TTHM Removal Test Results 

Disinfection by-products could continue to be an issue for the Regional District at the far reaches of the distribution 
system even once the filtration plant is constructed. Filtration and further optimization of the chlorination is expected 
to result in a further reduction of the TTHM’s currently being experienced but is not expected to be adequate to have 
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After the water was diverted to the test columns it was aerated until pre-determined air to water ratios were 
achieved. After the specified air to water level was achieved samples were collected and shipped to the laboratory 
for analysis. The TTHM levels were measured in the samples both immediately after aeration and after a 5-day 
incubation period. The results of this testing is provided below in Tables 4-5 and 4-6. For more information the 
original results provided by the laboratory are included in Appendix I.  
.  
Table 4-5 Initial TTHM Data After Aeration  

Parameter Units Air to Water Ratio

0 5 10 15 20 30 40

Total Trihalomethanes mg/L 0.059 0.051 0.045 0.038 0.036 0.032 0.031 

Bromodichloromethane mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Bromoform mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Chloroform mg/L 0.058 0.051 0.045 0.038 0.036 0.032 0.031 

Dibromochloromethane mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

 
 
Table 4-6 5-Day TTHM Data After Aeration 

Parameter Units Air to Water Ratio

0 5 10 15 20 30 40

Total Trihalomethanes mg/L 0.080 0.077 0.070 0.068 0.063 0.062 0.062 

Bromodichloromethane mg/L 0.002 0.002 0.002 0.002 0.001 0.001 0.001 

Bromoform mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Chloroform mg/L 0.078 0.075 0.069 0.067 0.062 0.061 0.061 

Dibromochloromethane mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

 
Based on a review of the test data collected during the aeration testing the following general conclusions are offered:  
 

 Review of the TTHM data collected in the distribution system suggests the maximum TTHM levels are 1.7 to 
2.2 times greater than the measured TTHM at the outlet of the Treated Water Reservoir. This occurs at the 
limits of the water system where the water age is typically in the order of 5-days. During the aeration testing 
the TTHM measured after the 5-day incubation period was 1.35 times greater than the initial test results. 
This means that the 5-day incubation period offers an indication of the TTHM regrowth expected, but is 
arguably not accurately representing the impact of the pipe interior within the distribution system.  

 For the initial test results there continued to be a reduction in the TTHM levels as more air was added to the 
bottom of the test column; however, there is a noted changed in the rate of TTHM reduction after the air to 
water ratio reaches 15. Between an air to water ratio of 0 to 15 the reduction in TTHM levels was roughly 
35%, whereas after an air to water ratio of 15 the TTHM levels were reduced by closer to 15%.   

 For the samples that were incubated for 5-days there was a similar marked change in the impact of the 
aeration on the TTHM levels, but it occurred at an air to water ratio of 20. At an air to water ratio between 0 
to 20 the TTHM levels were reduced by roughly 20%. After an air to water ratio of 20 there was essentially 
no change in the TTHM levels for the samples that were incubated for 5-days.  

 Based on the testing completed the suggested basis of design is an air to water ratio of 20 to achieve a 35% 
reduction in TTHM levels initially and a 20% reduction in the distribution network. The 20% reduction in 
TTHM levels should be applied to the values currently observed in the distribution system, not the TTHM 
levels measured during the testing in the laboratory.    
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 Given the composition of the TTHM within the Greater Vernon Water distribution system aeration at other 
reservoirs in the distribution system to help manage the DBP. For example aeration in the a reservoir in the 
Silver Star Foothills or BX area of the distribution network could help improve the TTHM levels delivered to 
the customers resulting in Greater Vernon Water being closer to compliance for DBP.   

The results of the aeration testing for the removal of TTHMs are provided in a graph within Figure 4-13 below.  
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5. Conclusions & Recommendations  

5.1 Conclusions  

Based on achieving the objectives of the pilot testing plan the conclusions of the pilot study are:  
 

 Deep bed filtration provides higher quality treated water quality while providing higher filter efficiencies. Deep 
bed mono-media filtration is recommended over dual media filtration.  

 For the deep bed filtration the optimum configuration determined during pilot testing was: 
o 2,000 mm of Anthracite, 0.95mm Effective Size, Specific Gravity of 1.65, Uniformity Coefficient of ≤ 

1.4; 
o Total Filter bed depth of 2000 mm, Bed L/d Ratio ≈ 2,100; 
o Recommended filter loading rate of 22 m/hr.  

 The optimum bio-filtration configuration determined by pilot testing is:  
o 1,800 mm of exhausted granular activated carbon, 0.95 mm Effective Size, Specific Gravity of 1.65, 

Uniformity Coefficient ≤ 1.4 
o 200 mm of Quartz Sand, 0.5 mm Effective Size, Specific Gravity 2.65, Uniformity Coefficient ≤ 1.4 
o Total bed depth 2,000 mm, Bed L/d Ratio ≈ 2,100 
o  Recommended filter loading rate of 15 m/hr;  
o Ozone contact time of 15 minutes during the design flow;  
o Ozone design dose of 1.5 mg/L, however operating cost projections will be based on an ozone dose 

of 1.0 mg/L as this should be sufficient for the long term production of AOC prior to the granular 
media filters.   

 Chloramination results in the generation of compliant TTHM values, but the NDMA values exceed the 
Regional District goals. Additionally the Regional District is concerned about the use of chloramination due 
to the many natural water courses within the Greater Vernon area. It is estimated that there are 223 
watermains that cross natural water courses within the Regional District water service area. On any given 
year there is a minimum of 3 – 5 watermain breaks at or near natural water course meaning the 
management of water within the distribution network that contains chloramines would introduce a new 
environmental risk for the Regional District. Given chloramination does not offer a water quality benefit and 
adds a new environmental risk this option is not consider further at this time.  

 MIEX testing demonstrated that this technology could successfully reduce the disinfection by-product 
precursor material within the water. The use of MIEX at the head of the existing plant prior to coagulation 
could effectively reduce the levels of organic matter in the raw water resulting in the use of less coagulation 
chemicals and an overall reduction in disinfection by-product precursors. Based on testing this improvement 
is expected to generate filtered water that will be compliant with the drinking water quality goals for the stage 
2 Duteau Creek WTP. The key challenge with this solution is the capital and operating cost. The equipment 
and associated tankage is expensive to construct followed by high annual operating cost primarily driven by 
the need to dispose of the brine from the MIEX process. Given this option is technically suitable it should be 
retained for further engineering and cost analysis.       

 Testing of aeration of the chlorinated water in the Treated Water Reservoir has demonstrated a measurable 
potential benefit toward the goal of TTHM compliance. Review of the TTHM data indicates that roughly 95% 
of the TTHM is chloroform based compounds. Testing of the water has demonstrated effective reduction of 
TTHM with aeration. It is expected that with an air to water ratio of 20, a 20% reduction in the TTHMs could 
be achieved within the distribution network. Given this there is a high potential that the combination of deep 
bed granular media filtration with the addition of aeration in the reservoir(s) could be sufficient to meet the 
long term DBP goal of less than 0.08 mg/L of TTHM on a location annual average.  
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5.2 Recommendations  

A significant amount of data was collected and analysis completed of the Duteau Creek clarified water to determine 
the viable long term solutions at the Duteau Creek WTP to achieve the Stage 2 treated water goal. Based on the 
findings of this pilot testing report comparative options can be analyzed allowing the long term treatment option to be 
selected. The long term treatment options should be reviewed based on life cycle cost and the non-cost benefits to 
the Regional District. This work will form the basis for selecting the long term option that best meets the needs of the 
Regional District. The new process elements that need to be considered are:  
 

 Deep bed granular media filtration with reservoir aeration for TTHM reduction;  

 Biological filtration with reservoir aeration for TTHM reduction; and 

 MIEX and deep bed granular media filtration.  
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1. Introduction 

The Regional District of North Okanagan (RDNO) recently commissioned Phase 1 of the Duteau Creek WTP. This 
first phase included the construction of a 160 ML/d clarification facility with hypochlorite disinfection. The current 
treatment process is intended to reduce the turbidity, colour, and organic content in order to provide water that can 
be sustainably filtered, provide aesthetic improvement, and to fully disinfect against viruses and bacteria. The 
second phase of the Duteau Creek WTP program includes the addition of filtration to satisfy the Interior Health 
Authority’s 4-3-2-1-0 treatment objectives.  
 
Pursuant to the Phase 2 objectives, the RDNO has commissioned AECOM to complete a pilot study to determine 
the suitable filtration treatment processes. While the pilot test will not allow a full assessment of the impacts of 
variable raw water quality over a four season annual cycle, a methodical testing matrix completed between the 
months of May to August will provide sufficient information to allow the design to proceed with confidence. 
 
The Duteau Creek WTP is located a significant distance from the majority of the potable users, resulting in long 
residence times within the transmission main. Due to these long durations and the presence of natural organic 
matter, disinfection by-product (DBP) precursors are prevalent within the system. Prior to clarification, the typical 
THM levels within the distribution system were greater than 200 μg/L. Since the completion of the clarification 
project, the initial sampling results indicate a significant improvement in the distribution system THM levels, but 
achieving the target of 80μg/L still seems to be an issue. To achieve the RDNO’s THM target, it appears that 
additional treatment will be required.  
 
Based on the above treatment objectives the key goals of the pilot study are to: 

1. Confirm the design loading rate and associated media design criteria (bed depth; type and diameter 
of the media; operating headloss) 

2. Confirm the performance of the proposed treatment unit processes 
3. Confirm the performance robustness under the high turbidity or flow conditions 
4. Identify comparative performance between high-rate biofiltration and conventional filtration. 

 
To achieve the study goals the pilot will focus on testing ozone assisted biofiltration technology and comparing it with 
the conventional granular filtration process (i.e. filtration in the presence of residual chlorine). The ozone assisted 
biofiltration process is a proven treatment technology currently that offers the potential benefit of enhanced DBP 
reduction, improved taste and odour removal, reduced cost, footprint and headloss. Additionally, the pilot test will 
compare the performance and feasibility of each filtration option for removing turbidity, organic content and taste and 
odour.  
 
The pilot study needs to determine the design criteria for a filtration process that will achieve the Interior Health 3-log 
parasite removal target and reduce the distribution system disinfection by-products.  
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2. Pilot Study Process 

2.1 Pilot Process Train 

The focus of this study will be to compare the ability of an ozone assisted biological filtration approach to a 
conventional dual granular media gravity filtration process, for removal of turbidity, organic content, taste and odour 
improvement, and disinfection by-product reduction. The filtration pilots will be fed with clarified water drawn from the 
combined DAF effluent channel located in the main water treatment facility. 
 
The following diagram Figure 2-1 illustrates the basic pilot process.   

Figure 2-1 Basic Pilot Study Flow Diagram Train 
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2.2 Purpose of Pilot Study 

The following general objectives of the pilot study have been used in the design of the experimental plan detailed 
herein:  
 

 Identify a filtration process train able to meet present and anticipated future drinking water regulations in 
this Province; 

 Confirm the most cost effective approach to filter the Duteau Creek clarified water. Testing will include 
hydraulic loading rate performance, filter geometry while comparing the performance of ozone assisted 
biofiltration with conventional dual media granular filtration; 

 Interpret the performance of the filtration technologies into viable, full-scale filter media design 
parameters; 

 Quantify the effectiveness of ozone/biofiltration and conventional filtration in removing natural organic 
matter (NOM); 

 Determine the effectiveness of filtration to provide taste and odour control; 
 Determine full-scale design parameters for intermediate ozonation. Parameters to include equipment 

sizing, characteristics, and dosing optimization.  
 Assess the use of filter aid polymers in improving filtration performance. 
 Quantify and characterize waste streams produced by the various processes. 
 Measure successful operation of the pilot study by meeting treated water goals outlined in Table 2-1. 

 
Table 2-1 Pilot Plant Water Quality and Operational Goals 

Parameter Value 

Filtered Water Turbidity < 0.3 NTU, 100% of the time. 
Filtered Water Particle Counts Particles 3μm or larger from individual filters shall not 

exceed an absolute value of 50 particles/mL. 
Exceedance of this limit is allowed up to 200 particles/mL 
for a cumulative period of 15 minutes per day per filter. 

Filter Loading Rate Maximize while consistently meeting the filter effluent 
turbidity target  

Filter Unit Run Volumes  200 m3/m2 filter area at all times 
 Goal > 400 m3/m2 filter area  

Treated Water Simulated Distributed System 
(SDS) Trihalomethane (THM) Formation 
Potential 

< 80 ug/L, on a Locational Running Annual Average 

Treated Water Simulated Distributed System 
(SDS) Haloacetic acid (HAA) Formation Potential

< 60 ug/L, on a Locational Running Annual Average 

Stop-Start Test Filtration process stabilisation with capability to produce 
water meeting the above criteria within 20 minutes (i.e., 
less than 20 minutes of filtering ripening). 
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3. Pilot Study Site and Equipment 

The proposed pilot test will use the existing AECOM pilot filter skid. The equipment will be shipped from AECOM’s 
Wakefield Massachusetts office directly to the Duteau Creek WTP.  Once on-site, the equipment will be situated on 
the main operating deck above the DAF recycle area. 

3.1 Pilot Equipment 

The pilot equipment will be comprised of the AECOM pilot filter skid and an ozone contactor to be constructed by the 
RDNO.  
 
The AECOM pilot filter column skid includes the following: 
 

1) Pilot Filter Column Skid (refer to attached Filter Pilot System Process Flow Diagram,  Figure 3-1) 
a. 2-100mm clear PVC filter columns 
b. Feedwater pump with speed control 
c. Backwash pump with speed control 
d. Continuous monitoring of feed water and effluent turbidity 
e. Continuous monitoring of feed water and effluent water particle counts 
f. Filtrate/backwash storage tank  
g. Filter and backwash waste storage tank 
h. Manometers to track the headloss through the filter columns 
i. Filter-aid chemical batch tank and metering pump 

 
It is anticipated that, upon arrival at Duteau Creek WTP, pilot filter equipment will require minor calibration and 
start-up activities before it is fully functional. AECOM will complete an inspection of all pertinent components 
once the skids arrive at the Duteau Creek WTP site and any equipment deficiencies will be rectified. 
 

An ozone generation and contactor system is required for the biological filtration process testing. The ozone system  
will be supplied and installed on-site by the RDNO staff.  The ozone generation skid will generally include the 
following:  
 

2) Pilot Ozone Column Skid (refer to attached Ozone Pilot System Process Flow Diagram,  Figure 3-2) 
a. 4-100mm clear PVC ozone contactor columns 
b. Ozone generator 
c. Ozone quenching chemical addition equipment (metering pumping and batch tank) 

 
A detailed description of the ozone skid is provided in Section 4.2. 
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4. Equipment Servicing 

The pilot equipment will require a power source, data collection computer, feed water source, wastewater disposal, 
and compressed air supply. Servicing of the pilot equipment will be completed by the RDNO as described in the 
following sections.  

4.1.1 Power Source 

The Duteau Creek WTP is energized with 600 Volt, 3-phase electrical service. The pilot filter skid requires a 60 amp 
1-phase power connection. A separate single phase 130 amp electrical connection is required for the ozone 
generator.  
 
The RDNO will provide 1-phase power connection from the existing power supply to filter skid and the ozone 
generation equipment.  
 

4.1.2 Feed Water 

For this pilot test the feed water to the pilot equipment is the DAF clarified water. The filter skid requires a source of 
clarified water capable of providing between 2.6 to 5.2 L/min (0.7 – 1.4 GPM) at an inlet pressure of 50-60 kPa. The 
ozone pilot system will require 2.6 L/min of clarified water with a minimum inlet pressure of 70 kPa. 
 
The DAF recycle pumping discharge piping is a suitable pressurized source of clarified water that would be capable 
of providing the required flow rates to the pilot equipment.  An adjustable pressure regulating valve is required at the 
inlet to the filter and the ozone pilot skids in order to regulate the clarified water feed pressure to between 0 – 100 
kPa.  

4.1.3 Backwash Water 

The filter pilot skid is equipped with a 700 L storage tank to collect filtrate for the purpose of backwashing the filter 
columns. Each filter column has a backwash pump capable of providing between 0 – 10 L/min of reverse flow 
through the filter columns. The anticipated target backwash rate is 6 L/min. Backwash will be manually initiated by 
the RDNO operations staff when the turbidity and particle counts exceed the filter performance criteria.  
 
Should the backwash pumping and storage system prove to be unsuitable, an alternate backwash supply can be 
provided from the plant utility water system.  
 

4.1.4 Wastewater Disposal 

The granular media filters will periodically require hydraulic backwashing, to remove solids entrapped within the filter 
media once the filters have reached their terminal head loss. Expected volumes of backwash waste 200 – 400 Litres 
per day with an approximate solids content of 100 – 200 mg/L dry solids.  The pilot filter skid is equipped with a 700 
Litre backwash waste storage tank and a variable speed waste pump to drain the tank. The variable speed waste 
pump will drain the backwash waste tank to discharge to the centrate tank.  
 
The RDNO will be responsible for piping between the discharge of the backwash tank drain pump to the centrate 
tank. 
 

4.1.5 Compressed Air Source 

The pilot filter skid periodically requires an air scour in order to clean and re-distribute the filter media. The 
compressed air source supply to the filter skid shall provide between 6.2 L/min at an inlet pressure range of 
approximately 5 psi.  
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The ozone generator requires a source of dry air to supply oxygen to the generator. The ozone generator converts 
the oxygen available within feed air supply into ozone. To ensure ozone generation efficiencies and prevent damage 
to the ozone generator the feed air must be meet the product manufacturer’s recommended dew point and particle 
count operation ranges. The Duteau Creek WTP has a controlled air source from the instrument air system. The 
compressed air source supply to the ozone generator skid shall provide up to 8 L/min at a maximum inlet pressure of 
5 psi.  
 
The RDNO will be responsible for providing a connection between the ozone generator and the instrument air 
system.  
 

4.1.6 Chemical Systems 

4.1.6.1 Filter Aid Polymer 

The pilot filtration skid is equipped with a filter aid polymer dosing system. The filter aid polymer is expected to be 
dosed at a rate ranging between 0.05 to 2.0 mg/L. Due to the small quantity of chemical required for the pilot testing 
and the various  filter aid products on the market, we recommend that the RDNO contact a local distributer for a 
series of sample products for use during the pilot testing.  

4.1.6.2 Ozone Quenching 

The ozone dosing system requires an ozone quenching chemical to remove any residual ozone within the feedwater 
prior to entering the biological filter column. The residual dissolved ozone at the outlet of the ozone contractor is 
expected to remain below 1.0 mg/L. The operational goal of the ozone testing would be to have the residual ozone 
at the end of the contactor to be at a non-detected level. If needed, commonly used chemicals to quench ozone are 
hydrogen peroxide or sodium bisulphate. It is recommended that sodium bisulphate be used for ozone quenching as 
the addition of hydrogen peroxide may negatively impact downstream biofiltration testing. The RDNO will supply 
their preferred ozone quenching chemical and dosing apparatus to be used during the pilot study.  
 
The effective dosing requirements for each ozone quenching chemical are as follows: 

 Hydrogen Peroxide: Stoichiometric Ratio of mg H202 to mg 03 is 0.71 resulting in a theoretical dosing rate of 
up to 0.7 mg/L; 
 Sodium Bisulphate: Stoichiometric Ratio of NaHS03 to mg 03 is 2.17 resulting in a theoretical dosing rate of 
up to 2.2 mg/L; 
 For complete reduction of ozone to be achieved, quench chemicals should be overdosed by 25%. 
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4.2 Ozone Pilot System Components and Construction 

The ozone generation and dosing system will be supplied and constructed by the RDNO. A list of the specific ozone 
system components and their design parameters is provided in Table 4-1. Further details regarding the construction 
of the ozone system and the location of the various components are provided in Figure 3-2 and Figure 4-1. Once 
the ozone system is installed the equipment will need to be operated in a start-up mode and calibrated to ensure 
accurate dosing capabilities. AECOM will assist RDNO staff to test the ozone dosing rate validation, demand/decay 
and transfer efficiencies.  
 
Table 4-1 Ozone Dosing and Generation System Components 

Component Description 

Ozone Generator 
 

 Ozone Source: Air feed ozone 
o Source: Instrument Air System 
o Maximum Supply Pressure: 40 kPa maximum 

 Ozone Production: 0.25 – 0.75 g/hr of ozone 
 Maximum dose rate at design flow = 3 mg/L 
 Ozone Flow Control: Accurately and measurably vary the feed of ozone to the 

contactor 
 Electrical Requirements: 120 V/1 Ph/60 Hz, 1.2 Amps, 130 Watts 
 Basis of Design : Ozone Solutions model OZV – 8S 

Ozone Contactor  Retention Time at design flow: 20 Minutes 
 Contact Chambers: 

o Quantity: 4 
o Size:  1.7 m long, 100mm diameter  
o Material SCH 40 clear PVC  
o Fittings: Blind flanged end plates 

 Flow Direction: Top down 
 Chamber Pressure: 40 kPa (inlet pressure regulator required) 
 Connecting Piping: 12mm SCH 40 PVC 
 Sample Ports: 3 evenly spaced 12mm sample ports on the first two contact chambers 
 Gasket Material: EPDM 
 Basis of Design: Refer to Figure 4-1 

Ozone Venting 
 

 Chamber Connection Location: Tee off of feed line to each chamber. 
 Vent Piping: 12mm PVC  
 Discharge Location: Minimum of 4.5m above feed piping to atmosphere outside of 

building.  
Ozone Diffuser 
 

 Material: Ceramic (porous) 
 Flow Rate: 1-6 L/min of ozone air 
 Fittings: Barbed Kynar 
 Maximum Operating Pressure: 50 kPa 

Ozone Feed Tubing  Size: 6mm 
 Material: Teflon PTFE 
 Maximum Operating Pressure: 50 kPa 

Air Feed Tubing   Size: 12mm 
 Material: EPDM or PVC 
 Maximum Operating Pressure: 1035 kPa 

Ozone Quenching   Ozone Residual: 0.1 – 1 mg/L 
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Component Description 

 Quench Chemical: Sodium Bisulphate or Hydrogen Peroxide 
 Chemical Mixing: In-line Static Mixer (Ozone Solutions MX-500P) 
 Quenching Dosing Rate: 0.09 – 0.9 mg/L H2O2 or 0.28 – 2.8 mg/L NaHSO3 
 Batch Tank: 10 L bucket (manually mix chemical) 

Effluent/Quenching 
Column 

 Size: 1.0 m long 100mm diameter 
 Material: SCH 40 clear PVC 
 Notes: Pressure regulator required to control level in effluent chamber.  
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5. Experimental Plan 

To ensure the quality of the pilot study data and to effectively address study objectives, a detailed experimental plan 
must be established. This plan presented herein, outlines the pilot study runs proposed for evaluation and the 
monitoring required to document performance. The actual number and types of pilot runs may change as results are 
obtained. 
 
The overall pilot program is subdivided into stages as follows: 
 
 Stage 1: Pilot Plant Setup and Diagnostics Testing. RDNO will complete all hard wiring and piping to  the 

pilot equipment and AECOM will facilitate the hydrostatic testing, equipment setup and calibration, thereby 
bringing the unit processes to a state of readiness for the beginning of testing. 
 

 Stage  2: Establish Baseline Filter Operations. Define Filter Bed Geometry by assessing the hydraulics 
through the filter columns and establishing “high” and “low” hydraulic loading rates for the filter columns.  
 

 Stage 3: Optimization of Filter Design and Operations. Filter Media Design involves a more detailed 
evaluation of the filter bed geometry and where various filter bed media designs will be tested for prolonged 
periods based on the results derived from Stage 2.   

 
 Stage 4: Comparative Testing of Biofiltration and Conventional Filtration. This stage of pilot testing will 

assess the performance of each filter media process design and record the results for development of the 
preferred filter design parameters. Testing will be performed in a comparative manner, allowing results to 
recommend the most beneficial option for installation at the full-scale Duteau Creek WTP. 

 
 Stage 5: Optimization of Filter Backwash Design and Operation. Define the backwash design and operating 

parameters, identify the effectiveness of air scour assisted backwashes, and optimize the quantity of backwash 
waste volume generated. 

 

5.1 Schedule 

It is important to start the pilot test in time in order to capture the spring freshet and the develop the basis of the filter 
design parameters. If not, the next opportunity for the “worst” case water quality conditions testing would be in the 
following year.   Other key schedule considerations will be to capture the transition from warm weather operation to the 
colder fall and winter months. This is critical in demonstrating the effectiveness of the biological filters ability to maintain 
biomass during these cold weather months.  
 
It is desirable to maintain operation of the filter plant through the winter months and as long as is practical to continue to 
further refine the design parameters. Should the RDNO continue the pilot study beyond the fall 2011, the RDNO can 
carry out further runs with reduced monitoring as indicated in the Stage 4 testing plan. The need for this information will 
be determined as pilot results become available. 
 
The proposed testing schedule for the various stages of the filtration pilot study is provided in Table 5-1. The schedule is 
intended to be used as a guideline for implementation of each stage and the actual duration of each testing stage is 
subject to change based on the results of the specific testing.  
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Table 5-1 Experimental Testing Schedule 

  May  June   July   August  September October  November December

Stage 1                   

Stage 2                     

Stage 3                 

Stage 4                 

Stage 5                 

 
 

5.2 Stage 1: Pilot Plant Setup and Diagnostics Testing 

When the pilot equipment arrives on-site, AECOM will conduct a visual inspection of the equipment to identify any 
irregularities or shipping damage. During the first week of the pilot equipment is on-site, the RDNO will service the 
pilot equipment with electricity, clarified water supply, instrument air supply, and a drain to the centrate clarification 
tanks. Any damaged equipment or piping shall be fixed or replaced by the RDNO, under the direction of AECOM. 
 
Once all the equipment servicing is established, AECOM will complete full diagnostics testing of each piece of 
equipment. The first test will include running clarified water feed through the filter columns to ensure there are no 
leaks in the piping or tankage and to provide a thorough flushing of the entire pilot system. Once the leak testing and 
flushing is complete, all pumps, motors, flow meters, and analyzers will be tested and calibrated.  
 
During the pilot setup and diagnostics testing phase, the analytical sampling program will be initiated. The program 
will include developing log sheets and pilot performance databases to capture the filter performance on a 
daily/weekly basis. The turbidity and particle count data will be recorded automatically by the analytical instruments 
while the pressure loss, flow rates, temperature, and pH will be collected manually. A proposed analytical sampling 
schedule is presented in Section 6. 
 
During this stage of the pilot testing, it will be valuable to determine the ozone decay rate within the clarified water 
during the spring freshet. The RDNO will collect clarified water samples and send an commercial testing facility to 
determine the ozone decay rate of the clarified water source. To capture the “worst” case scenario, a representative 
sample needs to be collected during the spring freshet when the water temperature is approximately 10°C. The 
results of the testing will be used to select the optimum ozone dose for the biological filtration process.  
 
Finally, the filter media will be added to each filter column as detailed below. 
 
 Filter Column 1: Conventional dual media filter design; 

 750 mm of Anthracite, 0.95 mm Effective Size, Specific Gravity of 1.65, Uniformity Coefficient ≤ 1.4 
 250 mm of Quartz Sand, 0.5 mm Effective Size, Specific Gravity 2.65, Uniformity Coefficient ≤ 1.4 
 Total bed depth 900 mm, Bed L/d Ratio ≈ 1,200 

 
 

 Filter Column 2: “Deep Bed” filter design; 
 2,000 mm of Anthracite, 0.95mm Effective Size, Specific Gravity of 1.65, Uniformity Coefficient of ≤ 1.4 
 Total Filter bed depth of 2000 mm, Bed L/d Ratio ≈ 2,100 
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5.3 Stage 2: Defining Filter Bed Geometry  

To develop the baseline filter bed geometry, the head loss and turbidity as a function of hydraulic loading rate (HLR) 
will be monitored through the filter columns to establish a low and high HLR condition. The purpose of the filter HLR 
testing will be to assess the filter performance under continuous operation over a range of loading rates. Each test 
will include applying a specified loading rate to each filter under stable conditions in automatic mode for at least 1 full 
filtration/backwash cycle. A backwash cycle will be manually initiated when the filtered water effluent quality 
parameters for turbidity or particle counts are no longer maintained.   
 
Figure 5-1 illustrates the pilot testing portion schematic of the Stage 2 testing.  
 

 
Scheduling of the Stage 2 testing will be to capture the spring freshet for the Duteau Creek WTP source. This 
historically the most challenging water quality conditions combined with moderate to high flow rates. The challenging 
water quality and flow rates are expected to produce the worst and most variable DAF clarified water quality to feed 
the filter pilot skid.  In order to capture filter performance during these water quality events, the operations staff will 
need to regularly monitor the pilot filter skid.  
 
The Stage 2 testing involves operating the filters at a continuous loading rate over a series of loading rates. The 
proposed operating scenarios for this stage are provided in Table 5-2 and Table 5-3.   
 

Table 5-2 Stage 2 Column 1 (Conventional Bed) Operating Scenarios 

Run Description Filter HLR 

(m3/m2/hr) 

Flow Rate 

(L/min) 

Driving Head 

(kPa) 

Duration 

1 Low HLR  Test 9 1.17 30 1 week 

2 Intermediate HLR Test 15 1.83 30 1 week 

3 Enhanced HLR  Test 20  2.62  30 1 week 

4 High Rate HLR Test 25 3.27 30 1 week 

 

Filter Column #2: “Deep Bed” 

2,000 mm Anthracite Filter 

Dual Media Gravity 
Filter Effluent 

Overflow 

Filter Column #1: Conventional 

250 mm Sand & 750 mm 
Anthracite Filter 

Dual Media Gravity 
Filter Effluent 

Overflow 

DAF Clarified 
Effluent Channel 

Figure 5-1 Stage 2 Process Schematic 
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Table 5-3 Stage 2 Column 2 (Deep Bed) Operating Scenarios 

Run Description Filter HLR 

(m3/m2/hr) 

Flow Rate 

(L/min) 

Driving Head 

(kPa) 

Duration 

1 Low HLR  Test 9 1.17 30 1 week 

2 Intermediate HLR Test 15 1.83 30 1 week 

3 Enhanced HLR  Test 20  2.62  30 1 week 

4 High Rate HLR Test 25 3.27 30 1 week 

 
The specific activities to be completed by RDNO staff during the Stage 2 testing will include: 
 

 Operator to conduct flow test on filtrate pump and adjusted pump speed to maintain constant loading 
rate throughout each scenario; 

 Monitor and record headloss across filter column; 
 Monitor and record the time  for each filtration to backwash  cycle; 
 Monitor filtrate turbidity and particle counts for exceedance of water quality goals; 
 Conduct backwashing as required; 
 Collect water quality data as indicated in Section 6. 

 
One important characteristic of the HLR to be captured during this stage is the method in which the filter column 
clogs at the various loading rates. During the low HLR condition the particles are primarily removed in the upper 
layers of the filter, resulting in clogging even though the pore spaces within the lower layers of the filter bed are 
relatively unobstructed. At the “high” HLR the large particles penetrate deeper into the filter bed before they are 
removed such that the head loss per mass of particles removed is lower. In other words, at a higher filtration rate a 
larger volume of water can be treated before the critical head loss is reached. For each HLR test the pressure 
distribution across the depth of the filters will be manually collected by observing the level in the filter column 
manometers.  
 
Once each scenario is complete, the results of the filter runs will then be compared based on the Unit Filter Run 
Volume. Depending on the results achieved, further variations in media configurations and loading rates may then 
be tested, upon direction from AECOM. The data collected from the HLR testing will be used to develop design 
HLR’s and select filter media configurations for the Stage 3 trials. This will ensure that the Stage 3 test conditions will 
be pre-established and feasible.   
 

5.4 Stage 3: Optimizing Filter Media Design 

Optimization of the filter media design is a vital step in developing an effective and efficient filter system.  Building on 
the result derived in the Stage 2 testing, Stage 3 will further refine the filter design to develop optimum driving head 
for the conventional and deep bed designs. The performance of various filter media designs will be compared while 
operating under the “high” and “low” HLRs.  
 
Figure 5-2 illustrates the pilot testing portion schematic of the Stage 3 testing.  
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The proposed operating scenarios for this stage are provided in Table 5-4 and Table 5-5.   
 

Table 5-4 Stage 3 Column 1 (Conventional Bed) Operating Scenarios 

Run Description Filter HLR 

(m3/m2/hr) 

Driving Head 

(kPa) 

Duration1 

1 Conventional Trial 1 low 30 1 cycle 

2 Conventional Trial 2 intermediate 30 1 cycle 

3 Conventional Trial 3 high 30 1 cycle 

4 Conventional Trial 4 low 39 1 cycle 

5 Conventional Trial 5 intermediate 39 1 cycle 

6 Conventional Trial 6 high 39 1 cycle 

Notes: 
1) Where the duration indicates “1 cycle” this is referring to one stable cycle of operations. It may take several operations of the filter 

scenario before one stable cycle is achieved 
 

Table 5-5 Stage 3 Column 2 (Deep Bed) Operating Scenarios 

Run Description Filter HLR 

(m3/m2/hr) 

Driving Head 

(kPa) 

Duration1 

1 Deep Bed Trial 1 low 30 1 cycle 

2 Deep Bed Trial 2 intermediate 30 1 cycle 

3 Deep Bed Trial 3 high 30 1 cycle 

3 Deep Bed Trial 4 low 39 1 cycle 

4 Deep Bed Trial 5 intermediate 39 1 cycle 

5 Deep Bed Trial 6 high 39 1 cycle 

Notes: 
1) Where the duration indicates “1 cycle” this is referring to one stable cycle of operations. It may take several operations of the filter 

scenario before one stable cycle is achieved.  

Filter Column #2: “Deep Bed” 

2,000 mm Anthracite Filter 

Dual Media Gravity 
Filter Effluent 

Overflow 
Point 1 

Filter Column #1: Conventional 

250 mm  Sand & 750 mm 
Anthracite Filter 

Dual Media Gravity 
Filter Effluent 

Overflow 
Point 1 

DAF Clarified 
Effluent Channel 

Figure 5-2 Stage 3 Process Schematic 
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.  

 
The specific activities to be completed by RDNO staff during the Stage 3 testing will include: 
 

 Operator to conduct flow test on filtrate pump and adjusted pump speed to maintain constant loading 
rate throughout each scenario; 

 Monitor and record headloss across filter column; 
 Monitor and record the filter runtimes; 
 Monitor filtrate turbidity and particle counts for exceedance of water quality goals; 
 Conduct backwashing as required; 
 Collect water quality data as indicated in Section 6. 

 
The results of the filter run will then be compared based on the Unit Filter Run Volume. Depending on the results 
achieved, further variations in driving head and loading rates may then be tested, upon direction from AECOM. The 
data collected from the Stage 3 testing will be used to select filter media configurations for the Stage 4 trials. This will 
ensure that the Stage 4 test conditions will be pre-established and feasible.   
 

5.5 Stage 4: Comparative Testing of Biological and Granular Media Filtration 

 
The Stage 4 testing will be the culmination of the testing program and will answer the question as to the feasibility of 
the biological filtration process and compare the removal of natural organic matter (NOM) to that of the conventional 
dual granular media filter design. Upon the commencement of Stage 4 testing, the following will be known and/or 
achieved: 
 

 optimum filter bed design will be selected; 
 ‘high” and “low” loading rates for conventional dual media filtration will be established; 

 
Figure 5-3 illustrates the pilot testing portion schematic of the Stage 4 testing.  
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The next step will be to acclimate the GAC filter media and begin the growth of biomass on the filter media. During 
the acclimation period, the influent and effluent dissolved oxygen and dissolved organic carbon will be monitored to 
assess the filter biomass activity.  The acclimation period will be included during the start-up of the ozone generation 
and dosing filter skid. Initially, a dose of up to 3 mg/L will be applied to the clarified water supply. As the ozonated 
water flows through the contactor the ozone will interact with the naturally organic matter (NOM), destabilizing these 
molecules. It is important to have the adsorbing capacity of the GAC media exhausted so that the true action by the 
biofilter is due to biological activity. Once the NOM is destabilized by the ozone process, its propensity to be 
degraded by biomass in the biofilter increases dramatically.  At the discharge of the ozone contactor, an ozone 
quenching compound is added to the ozonated water, if necessary, to quench any residual ozone within the flow 
stream. It would be optimal to dose as much ozone as necessary to maximize NOM oxidation while not allowing 
residual ozone to be detected at the effluent of the ozone contactor. 
 
Once the biological filter acclimation period is over the next step will be to assess the performance of the biological 
filter over a range of loading rates. Similar to the process described in Stage 2, the biological filter “low” and “high” 
HLR conditions will be established. During this period the optimum ozone dose of up to 3 mg/L will be used to 
destabilize the NOM in the clarified water prior to entering the biological filter column.  
 
Finally, the seasonal treatment performance for both the biological and the conventional filtration processes needs to 
be monitored. At the start of the Stage 4 testing, scheduled to occur during July or August, we expect that the 
biomass growth will be easy to maintain and the both filter performances will be easily achieve high loading rates. As 
the temperatures decrease, it can sometimes be challenging to maintain adequate biomass growth on filter media. A 
critical characteristic of the biological filter that needs to be demonstrated is the system’s ability to maintain biomass 
during cold weather periods. To obtain the empirical data of this characteristic the biological filter needs to be 
operated through the winter months. The winter operation of both the conventional and the biological filter media will 
be monitored to determine their effectiveness of removing the natural organic matter from the cold source water. 
 
The proposed operating scenarios for this stage are provided in Table 5-6 and 
Table 5-7. 
 

Intermediate 
Ozone 

Biological Filtration 
Effluent 1 

Dual Media Gravity 
Filter Effluent 

Overflow 

 

Overflow 

Filter Column #2: Deep Bed GAC 
2,000 mm Granular Activated Carbon 

Filter 

Ozone 
Quenching 

Filter Aid 
Polymer 

From Combined 
DAF Clarified 
Effluent Channel 

Filter Column #1: “Conventional” 

Use preferred sand & anthracite filter 
media depths determined during Stage 

2 and 3 testing. 

Filter Aid 
Polymer

Figure 5-3 Stage 4 Process Schematic 
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Table 5-6 Stage 4 Column 1 (Conventional Filter) Operating Scenarios 

Run Description Flow Rate 

(L/min) 

Filter HLR 

(m3/m2/hr) 

Driving Head

(kPa) 

Filter Aid Polymer 

(mg/L) 

Duration

1 Conventional Trial 1 low low 30 0.25 1 week 

2 Conventional Trial 2 low low 30 0.5 1 week 

3 Conventional Trial 3 high high 30 0.25 1 week 

4 Conventional Trial 4 high high 30 0.5 1 week 

5 Conventional Trial 5 high high 30 - 1 week 

 
Table 5-7 Stage 4 Column 2 (Biological Filter) Operating Scenarios 

Run Description Flow Rate

(L/min) 

Filter HLR 

(m3/m2/hr) 

Driving Head1

(kPa) 

Ozone Dose2 

(mg/L) 

Filter Aid 

Polymer 

Duration3

1 Biomass Acclimation 1.17 9 30 TBD - 1 week 

2 Low HLR (Biological) 1.17 9 30 TBD - 1 week 

3 Intermediate HLR 

(Biological) 

1.83 14 30 TBD - 1 week 

4 High HLR (Biological)  3.27 25 30 TBD - 1 week 

5 Biological Filter Trial 1 low low 30 TBD 0.25 1 week 

6 Biological Filter Trial 2 low low 30 TBD 0.25 1 cycle 

7 Biological Filter Trial 3 low low 30 TBD 0.5 1 cycle 

8 Biological Filter Trial 4 high high 30 TBD .25 1 cycle 

9 Biological Filter Trial 5 high high 30 TBD 0.5 1 cycle 

10 Biological Filter Trial 6 high high 30 TBD .25 1 cycle 

Notes: 

1) Preferred driving head may vary based on the results obtained during the Stage 3 testing.  

2) Optimum ozone dose to be based on ozone decay rate determined during the Stage 1 testing performed on the clarified water 
during the spring freshet. 

3) Where the duration indicates “1 cycle” this is referring to one stable cycle of operations. It may take several operations of the filter 
scenario before one stable cycle is achieved.  

 

The “Biological Filter Trial 1” and the “Conventional Trial 5” shall be run simultaneously in to demonstrate the 
comparative filter performance of the two filter columns.  The key water filtered water quality characteristic to monitor 
during this stage will be the effective NOM removal of the biological filtration process as compared to the 
conventional dual media filter. To do this, samples of the conventional and biological filtrate will be collected during 
optimum filtration periods to compare the assimiliable organic carbon (AOC) levels for each. The AOC testing 
procedure is known to be quite expensive and will only be completed once during the course of the pilot study.  
 
The specific activities to be completed by RDNO staff during the Stage 4 testing will include: 
 

 Maintain Ozone generation and dosing at a constant rate. 
 Operator to conduct flow test on filtrate pump and adjusted pump speed to maintain constant loading 

rate throughout each scenario; 
 Monitor and record headloss across filter column; 
 Monitor and record the filter run times; 
 Monitor filtrate turbidity and particle counts for exceedance of water quality goals; 
 Conduct backwashing as required; 
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 Collect water quality data as indicated in Section 6. 
 
The results of the filter run will then be compared based on the Unit Filter Run Volume, filtrate effluent quality and 
chemical consumption. Depending on the results achieved, further variations in media configurations and loading 
rates may then be tested, upon direction from AECOM. The data collected from the Stage 4 will be useful in 
developing the filter design parameters for the full scale water filtration facility.  
 

5.6 Stage 5: Optimization of Filter Backwash Design and Operation 

 
Filter backwash will be optimized during this testing to ensure that the filter efficiency (filtered water throughput 
compared to backwash waste water) is maximized. Table 5-8 outlines an example of how this will be accomplished 
by incorporating the air scour system into the backwash sequence. Unit filter backwash volume (UFBV) has potential 
to be reduced dramatically by the assistance of air scour. 
 

Table 5-8 Example of Backwash Optimization Testing 

Test Conditions and Parameters Value Units 

Water-Alone Backwash 
Tier 1 Backwash 
 Rate 
 Duration 

 
12 
2 

 
m3/hr/m2 
min 

Tier 2 Backwash 
 Rate 
 Duration 

 
45 
8 

 
m3/hr/m2 
min 

Tier 3 Backwash 
 Rate 
 Duration 

 
12 
2 

 
m3/hr/m2 
min 

Rest (no water flow) 
 Duration 

 
1 

 
min 

UFBV 23 m3/m2 
Air-Scour Assisted Backwash 
Initial Air Scour 
 Water flow rate 
 Air flow rate 
 Duration 

 
0 

24 
2 

 
m3/hr/m2 
m3/hr/m2 
min 

Tier 1 Backwash 
 Water flow rate 
 Air flow rate 
 Duration 

 
12 
48 
1 

 
m3/hr/m2 
m3/hr/m2 
min 

Tier 2 Backwash 
 Water flow rate 
 Air flow rate 
 Duration 

 
45 
0 
5 

 
m3/hr/m2 
m3/hr/m2 
min 

Tier 3 Backwash 
 Rate 
 Air flow rate 
 Duration 

 
12 
0 
1 

 
m3/hr/m2 
m3/hr/m2 
min 

Rest (no water or air flow) 
 Duration 

 
1 

 
min 

UFBV 11.5 m3/m2 
 

Note: Based on pilot scale data that includes a 100 mm diameter filter. A 12 m3/hr/m2 backwash rate at this scale is equivalent to a 
1.6 LPM flow rate. Further, an air flow rate of 45 m3/min/m2 is equivalent to an air flow of 6.0 LPM. 

 
This task will focus on evaluating backwashing efficiency with air scour combined with water wash, compared to that 
of water alone.  This task is expected to be completed within a period of two weeks.  The main reduction in 
washwater volume is expected to come from a reduction in the backwash duration and possibly backwash rate.  
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Backwashing efficiency will be deemed acceptable if the following conditions are met following repetitive filter runs 
and backwashes are completed: 
1. Time until turbidity breakthrough remains similar; and, 

2. Initial filter headloss and headloss accumulation rate remain similar. 

 
For media filters, there are two typical methods of backwashing that include water-alone (usually with a 
supplemental water surface wash system) and water and air backwash.  Air scour is only necessary if an increase in 
agitation and resulting abrasion between media during the backwash is required.  Typical air scour system design 
may range in air flow rates between 36 and 73 (standard) cubic metres per hour per square metre (m3/hr/m2).  
Based on these recommendations, and considering the goals of testing, it is expected that a mid-range value of 45 
m3/hr/m2 for the filter will be appropriate.  During testing, air will be introduced at the bottom of the filter column, 
exactly where backwash water enters the lower portion of the filter tower (see Figure 3-1).   
 
Table 5-8 lists target testing conditions and various backwash parameters that will be implemented in order to meet 
task goals.  The lower portion of Table 5-8 lists target parameters for the air-scour assisted backwash condition, 
which would result in cutting the UFBV in half.   
 
At least three full operating runs for each condition will be completed.  Minor adjustments to the Air-Scour Test 
settings listed in Table 5-8 (i.e., water/air flow rates, duration) may be required if it is necessary to optimize 
backwashing and meet the desired clean-bed filter headloss value. 
 
Testing will be conducted by RDNO staff who will maintain system operation and data gathering.  There are two 
types of information that will be gathered during this study: 
 
1. Operational data – such as flow rates, chemical dosages, headloss, filter run, etc. 

2. Water quality data – these include some minimal water quality analyses to be conducted by RDNO staff when 
on-site to check the system such as chlorine residual, pH, turbidity, and temperature. 
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6. Analytical Sampling Plan  

6.1 Sampling Program 

 
For the duration of the pilot testing program, water quality sampling will proceed on a continuous, daily and weekly 
basis. Table 6-1 lists the various water quality sampling and monitoring to be completed during each pilot stage.  It is 
assumed that off-site laboratory testing will be coordinated by the RDNO.  
 

Table 6-1 Proposed Sampling and Monitoring Program 

Parameter Unit Frequency Method of 
Collection/Monitoring

Location Stage 

Filter Column Flow L/min Continuous Online Filter Columns 2,3,4 
Filter Head loss mm Daily(Note 1) Visual Manometers 2,3,4,5 
Water Temperature °C Daily Online RW 2,3,4,5 
pH  Continuous Online Flash Mix 2,3,4,5 
Alkalinity  mg/L as 

CaCO3 
Daily Manual RW, CW, FW 2,3,4 

Total Hardness  mg/L as 
CaCO3 

Daily Manual RW, CW, FW 2,3,4 

Turbidity NTU Continuous Online RW, CW, FW 2,3,4,5 
Particle Counts  Continuous Online RW, CW, FW 2,3,4,5 
Colour TCU Daily Manual RW, CW, FW 2,3,4,5 
Ozone Decay Rate mg/L/min Once Grab sample, off-site to 

Lab 
CW 1 

Total Organic Carbon mg/L Weekly Grab sample, off-site to 
Lab 

FW 2,3,4Note 4 

Dissolved Oxygen mg/L Daily Grab sample, off-site to 
Lab 

CW, FW 4 Note 4 

Dissolved Organic 
Carbon 

mg/L Weekly Grab sample, off-site to 
Lab 

FW 2,3,4 Note 4 

SDS Trihalomethane 
Formation Potential 

ug/L Weekly Note 2 Grab sample, off-site to 
Lab 

CW Note 3,FW 4 

SDS Haloacetic acid 
Formation Potential 

ug/L Weekly Note 2 
 

Grab sample, off-site to 
Lab 

CW Note 3,FW 4 

UV254 Uc Daily Manual RW, CW, FW 2,3,4 
Assimiliable Organic 
Carbon 

 Twice Grab sample, off-site to 
Lab 

FW 4 

Notes: 

 1) Filter head loss is to be monitored throughout the operation of the filter. Specifically the head loss needs to be recorded at start-up, once the filter has 
stabilized, during normal operation, and at point of breakthrough or end of filter cycle. Refer to Filter Run log sheet in Appendix A.  

 2) SDS samples do not need to be sent out at the end of each day. Rather samples can be collected and stored for up to 30 days. SDS sampling shall 
monitor formation potential based on the actual target chlorine dose. 

3) SDS clarified water sampling to be collected from the water distribution network in coordinated with the RDNO’s current THM sampling program.  

4) During the filter acclimation period the influent and effluent DO, TOC, and DOC of the biological filter column needs to be monitored on a daily basis to 
verify the biological activity of the filter.  
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6.2 Sampling Protocol 

Collect all organic and inorganic water quality samples as grab samples from the denoted sample points. 

Clean sample bottles of adequate volume should be obtained for all sampling. If sampling from a sample tap 

on a pipe, about one or two litres should be flushed from the sample port to minimize sample contamination 

from the port. The sample bottle will then be carefully filled from the sampling port without touching any of 

the internal parts of the bottles. The bottles will then be covered immediately, placed in a cooler, and sent to 

the laboratory to be analyzed within the allowable holding period of the parameter to be measured. All 

samples will be clearly marked and identified with a permanent ink marker prior to packaging for shipment. A 

log of all samples in each shipment will be kept. One copy of the log will be kept and filed by the pilot plant 

operators, and one copy will accompany the samples. Regular communication will be maintained with the 

off-site laboratory to be sure that the samples are received at the laboratory and the samples are analyzed 

within their allowable holding period. 

6.3 On-Site Analysis 

All water quality samples obtained for on-site analysis will be carefully collected as stated previously, and will 

be analyzed immediately following collection. On-site analyses will be performed to obtain water quality data. 

The analyses will be performed with analytical equipment, such as an electrochemical conductivity meter, 

pH meter, turbidimeter, or titration equipment as necessary. The on-line and off-line analysis equipment will 

be calibrated following the manufacturer’s recommended calibration procedures at recommended intervals. 

All of the pilot plant auxiliary equipment, such as electronic pressure sensors, flow meters, and safety 

switches will be calibrated initially and at recommended intervals during the operation of the pilot plant 

according to the manufacturer’s recommended calibration procedure. 

6.4 Sampling & Laboratory Analyses 

All samples will be carefully collected according to the sampling protocol described above to minimize the 

risk of contamination and to ensure collection of a representative sample. Proper QA/QC will be conducted 

by the laboratories on all instruments used for analyses. All samples will be refrigerated and analyzed within 

the allowable holding time period of the parameter to be analyzed. A copy of the results of each analysis will 

be sent to and filed by the pilot plant operations staff. 

6.5 Data Collection & Storage 

The pilot plant operations staff will routinely collect and file data sheets from both the on-site and off-site 

laboratories. Data will be stored in the form of a Microsoft Excel spreadsheet database, allowing trending in 

the data to be readily analyzed.  

Sample data collection sheets are attached in Appendix A. These are intended to be guides and do not 

superseded the testing requirements identified in Table 6-1. 
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7. Definition of Operating Parameters 

7.1 Filter Loading Rate 

Filter loading rate is defined as flow per unit area of the filter, in m3/m2/h or m/h: 

Filter Loading Rate (m/hr) = Flow (m3/h) / Filter Area (m2), or 

 

A

Q
FLR   

where: 

FLR  = Filter Loading Rate (m/hr) 

Q  = Flow to Filter, (m3/h) 

A = Filter Area (m2) ≈0.00785 m2 for a 100 mm filter column of circular cross section 

 

 

Figure 7-1 Filter Loading Rate as a Function of Flow 
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7.2 Unit Filter Run Volume (UFRV) 

Unit Filter Run Volume is the NET filter production per unit area of filter, per filter run (m3/m2): 

  
A

V
TFLRUFRV B  

where: 

UFRV = Unit Filter Run Volume, m3/m2 

FLR = Furface Loading Rate, m/h 

T = Filter Run Time, from end of backwash to start of next backwash, hours 

VB = Volume of Water used for backwashing, m3 

A = Filter Area (m2) ≈0.00785 m2 for a 100 mm filter column of circular cross section 
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APPENIDIX A 



DUTEAU CREEK WTP
FILTRATION PILOT STUDY

Project: 95230

FILTER COLUMN
FILTER RUN

DATE
TIME

2 - 5 / 5 - 10 microns / / / / / / /
10 - 15 / 15 - 25 microns / / / / / / /

Colour (TCU) Manual
Dissovled Organic Carbon - AIT 104 (mg/L)
pH - AIT 101A
Temp - AIT 101B ('C)
Turbidity - AIT 103 (NTU)
Hardness (mg/L  as CaCO3)
Alkalinity (mg/L  as CaCO3)
UV254

2 - 5 / 5 - 10 microns / / / / / / /
10 - 15 / 15 - 25 microns / / / / / / /

Colour (TCU) Manual
Turbidity - On Filter Skid (NTU)
Hardness (mg/L  as CaCO3)
Alkalinity (mg/L  as CaCO3)
UV254

Coagulant / Coag Aid Dose (mg/L) / / / / / / /
Flocculant Aid Ploymer Dose  (mg/L)

Filtrate Flow (L/min)
Filter Headloss  (mm)   /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /  

  /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /    /  

2 - 5 / 5 - 10 microns / / / / / / /
10 - 15 / 15 - 25 microns / / / / / / /

Colour (TCU) Manual
Turbidity - On Filter Skid (NTU)
Coagulant Dose (mg/L)
Hardness (mg/L  as CaCO3)
Alkalinity (mg/L  as CaCO3)
UV254

Filter Aid Ploymer Dose  (mg/L)

PILOT TESTING STAGE #_____

WATER QUALITY DATA COLLECTION SHEET

PARTICLE COUNTS - (On Filter Skid)

Comments:

RAW WATER
Particle Counts - AIT 105

FILTERED WATER

CLARIFIED WATER
PARTICLE COUNTS - (On Filter Skid)

Water Quality Data,
Sample Data Collection Sheet.xlsx 27/05/2011



DUTEAU CREEK WTP
FILTRATION PILOT STUDY

Project: 95230

FILTER COLUMN
FILTER RUN

DATE
TIME

Filter Run Time (min)
Filtrate Flow Rate (L/min)
Overflow Valve in Operation (1,2,3,4 from top 
to bottom)
Total Headloss Across Filter (mm)
Manometer Filter Headloss (mm)   /  /  /    /  /  /    /  /  /    /  /  /    /  /  /    /  /  /    /  /  /  

  /  /  /    /  /  /    /  /  /    /  /  /    /  /  /    /  /  /    /  /  /  
Filter Aid Polymer Dose (mg/L)
Ozone Dose (mg/L)
SDS Sample Collected (Y/N)
DO, DOC, and TOC  (Y/N)

Discharge Pressure - (kPa)
Backwash Flow Rate (L/min)
Back Wash control - (Time or kPa/NTU)
Date of Last Backwash
Duration of Backwash
Air Scour (Y/N)
Air Scour Flow Rate (L/min)

BACKWASH CYCLE

Comments:

FILTER RUN CYCLE DATA SHEET

FILTER COLUMN

PILOT TESTING STAGE # ____

Filter Data Sheet, 
Sample Data Collection Sheet.xlsx 27/05/2011
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Appendix B:  Laboratory Test Reports 
  



CERTIFICATE OF ANALYSIS

CLIENT Regional District of North Okanagan - GVWU

9848 Aberdeen Road

Coldstream BC

V1B 2K9

TEL

FAX

1-250-550-3747

1-250-550-3701

ATTENTION Renee Clark

RECEIVED / TEMP WORK ORDER

REPORTED May-10-12

COC #(s)

PROJECT Filter Pilot Study

General Comments:

CARO Analytical Services employs methods which are based on those found in “Standard Methods for the Examination of Water 

and Wastewater”, 21st Edition, 2005, published by the American Public Health Association (APHA); US EPA protocols found in “Test 

Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846”, 3rd Edition; protocols published by the British Columbia 

Ministry of Environment (BCMOE); and/or CCME Canada-wide Standard Reference methods.

Methods not described in these publications are conducted according to procedures accepted by appropriate regulatory agencies, 

and/or are done in accordance with recognized professional standards using accepted testing methodologies and quality control 

efforts except where otherwise agreed to by the client.  

The results in this report apply to the samples analyzed in accordance with the chain of custody document.  This analytical report 

must be reproduced in its entirety.   CARO is not responsible for any loss or damage resulting directly or indirectly from error or 

omission in the conduct of testing.  Liability is limited to the cost of analysis.  Samples will be disposed of 30 days after the test 

report has been issued unless otherwise agreed to in writing. 

•  All solids results are reported on a dry weight basis unless otherwise noted

•  Units: mg/kg = milligrams per kilogram, equivalent to parts per million (ppm)

mg/L = milligrams per litre, equivalent to parts per million (ppm)

ug/L = micrograms per litre, equivalent to parts per billion (ppb)

ug/g = micrograms per gram, equivalent to parts per million (ppm)

ug/m3 = micrograms per cubic meter of air

•  "RDL"  Reported detection limit

•  "<"  Less than reported detection limit

•  "AO" Aesthetic objective

•  "MAC" Maximum acceptable concentration (health-related guideline)

•  "LAB" RMD = Richmond location, KEL = Kelowna location, EDM = Edmonton location, SUB = Subcontracted

Please contact CARO if more information is needed or to provide feedback on our services.

CARO Analytical Services

Final Review Per: Jennifer Shanko, AScT

Administration Coordinator, Kelowna

#120 12791 Clarke Place #102 3677 Highway 97N 17225 109 Avenue

Richmond, BC  V6V 2H9 Kelowna, BC  V1X 5C3 Edmonton, AB  T5S 1H7

Tel: 604-279-1499  Fax: 604-279-1599 Tel: 250-765-9646  Fax: 250-765-3893 Tel: 780-489-9100  Fax: 780-489-9700

www.caro.ca

Locations:

2050274

DCWTP - Filtration Pilot

May-04-12 10:15 / 7.0 °C

Page 1 of 3CARO Analytical Services

http://www.caro.ca


CLIENT

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study

WORK ORDER #

REPORTED

2050274

May-10-12

SAMPLE DATA

 Analyte Result RDL Units Prepared Notes
Canadian DW 

Guideline 

(Dec 10)

Analyzed

General Parameters

Biological Filter - 4 hours   (2050274-01)   Matrix: Water   Sampled: May-01-12 15:00

May-04-12mg/LCarbon, Total Organic 4.2 0.5 May-04-12

mg/L4.0Carbon, Dissolved Organic May-04-120.5 May-04-12

Anthracite Filter - 4 hours   (2050274-02)   Matrix: Water   Sampled: May-01-12 15:00

May-04-12mg/LCarbon, Total Organic 5.9 0.5 May-04-12

mg/L5.6Carbon, Dissolved Organic May-04-120.5 May-04-12

DAF Effluent   (2050274-03)   Matrix: Water   Sampled: May-01-12 15:00

May-04-12mg/LCarbon, Total Organic 6.2 0.5 May-04-12

mg/L5.4Carbon, Dissolved Organic May-04-120.5 May-04-12

Page 2 of 3CARO Analytical Services



CLIENT

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study

WORK ORDER #

REPORTED

2050274

May-10-12

ANALYSIS / REPORT INFORMATION

LABAnalysis Description Method Reference(s) (* = modified from)

Preparation Analysis

APHA 5310 B KELDissolved Organic Carbon N/A

APHA 5310 B KELTotal Organic Carbon N/A

Page 3 of 3CARO Analytical Services



CERTIFICATE OF ANALYSIS

CLIENT Regional District of North Okanagan - GVWU

9848 Aberdeen Road

Coldstream BC

V1B 2K9

TEL

FAX

1-250-550-3747

1-250-550-3701

ATTENTION Renee Clark

RECEIVED / TEMP WORK ORDER

REPORTED May-11-12

COC #(s)

PROJECT Filter Pilot Study

General Comments:

CARO Analytical Services employs methods which are based on those found in “Standard Methods for the Examination of Water 

and Wastewater”, 21st Edition, 2005, published by the American Public Health Association (APHA); US EPA protocols found in “Test 

Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846”, 3rd Edition; protocols published by the British Columbia 

Ministry of Environment (BCMOE); and/or CCME Canada-wide Standard Reference methods.

Methods not described in these publications are conducted according to procedures accepted by appropriate regulatory agencies, 

and/or are done in accordance with recognized professional standards using accepted testing methodologies and quality control 

efforts except where otherwise agreed to by the client.  

The results in this report apply to the samples analyzed in accordance with the chain of custody document.  This analytical report 

must be reproduced in its entirety.   CARO is not responsible for any loss or damage resulting directly or indirectly from error or 

omission in the conduct of testing.  Liability is limited to the cost of analysis.  Samples will be disposed of 30 days after the test 

report has been issued unless otherwise agreed to in writing. 

•  All solids results are reported on a dry weight basis unless otherwise noted

•  Units: mg/kg = milligrams per kilogram, equivalent to parts per million (ppm)

mg/L = milligrams per litre, equivalent to parts per million (ppm)

ug/L = micrograms per litre, equivalent to parts per billion (ppb)

ug/g = micrograms per gram, equivalent to parts per million (ppm)

ug/m3 = micrograms per cubic meter of air

•  "RDL"  Reported detection limit

•  "<"  Less than reported detection limit

•  "AO" Aesthetic objective

•  "MAC" Maximum acceptable concentration (health-related guideline)

•  "LAB" RMD = Richmond location, KEL = Kelowna location, EDM = Edmonton location, SUB = Subcontracted

Please contact CARO if more information is needed or to provide feedback on our services.

CARO Analytical Services

Final Review Per: Jennifer Shanko, AScT

Administration Coordinator, Kelowna

#120 12791 Clarke Place #102 3677 Highway 97N 17225 109 Avenue

Richmond, BC  V6V 2H9 Kelowna, BC  V1X 5C3 Edmonton, AB  T5S 1H7

Tel: 604-279-1499  Fax: 604-279-1599 Tel: 250-765-9646  Fax: 250-765-3893 Tel: 780-489-9100  Fax: 780-489-9700

www.caro.ca

Locations:

2050514

DCWTP - Filtration Pilto

May-09-12 10:31 / 9.0 °C

Page 1 of 3CARO Analytical Services

http://www.caro.ca


CLIENT

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study

WORK ORDER #

REPORTED

2050514

May-11-12

SAMPLE DATA

 Analyte Result RDL Units Prepared Notes
Canadian DW 

Guideline 

(Dec 10)

Analyzed

General Parameters

Biological Filter - 4 hours   (2050514-01)   Matrix: Water   Sampled: May-04-12 13:00

May-10-12mg/LCarbon, Total Organic 3.7 0.5 May-04-12

mg/L3.6Carbon, Dissolved Organic May-10-120.5 May-04-12

Anthracite Filter - 4 hours   (2050514-02)   Matrix: Water   Sampled: May-04-12 13:00

May-10-12mg/LCarbon, Total Organic 5.2 0.5 May-04-12

mg/L5.0Carbon, Dissolved Organic May-10-120.5 May-04-12

DAF Effluent   (2050514-03)   Matrix: Water   Sampled: May-04-12 13:00

May-10-12mg/LCarbon, Total Organic 5.4 0.5 May-04-12

mg/L5.2Carbon, Dissolved Organic May-10-120.5 May-04-12

Page 2 of 3CARO Analytical Services



CLIENT

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study

WORK ORDER #

REPORTED

2050514

May-11-12

ANALYSIS / REPORT INFORMATION

LABAnalysis Description Method Reference(s) (* = modified from)

Preparation Analysis

APHA 5310 B KELDissolved Organic Carbon N/A

APHA 5310 B KELTotal Organic Carbon N/A

Page 3 of 3CARO Analytical Services



CERTIFICATE OF ANALYSIS

CLIENT Regional District of North Okanagan - GVWU

9848 Aberdeen Road

Coldstream BC

V1B 2K9

TEL

FAX

1-250-550-3747

1-250-550-3701

ATTENTION Renee Clark

RECEIVED / TEMP WORK ORDER

REPORTED Aug-08-12

COC #(s)

PROJECT Filter Pilot Study

PROJECT INFO DCWTP - Filtration Pilot

General Comments:

CARO Analytical Services employs methods which are based on those found in “Standard Methods for the Examination of Water 

and Wastewater”, 21st Edition, 2005, published by the American Public Health Association (APHA); US EPA protocols found in “Test 

Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846”, 3rd Edition; protocols published by the British Columbia 

Ministry of Environment (BCMOE); and/or CCME Canada-wide Standard Reference methods.

Methods not described in these publications are conducted according to procedures accepted by appropriate regulatory agencies, 

and/or are done in accordance with recognized professional standards using accepted testing methodologies and quality control 

efforts except where otherwise agreed to by the client.  

The results in this report apply to the samples analyzed in accordance with the chain of custody document.  This analytical report 

must be reproduced in its entirety.   CARO is not responsible for any loss or damage resulting directly or indirectly from error or 

omission in the conduct of testing.  Liability is limited to the cost of analysis.  Samples will be disposed of 30 days after the test 

report has been issued unless otherwise agreed to in writing. 

•  All solids results are reported on a dry weight basis unless otherwise noted

•  Units: mg/kg = milligrams per kilogram, equivalent to parts per million (ppm)

mg/L = milligrams per litre, equivalent to parts per million (ppm)

ug/L = micrograms per litre, equivalent to parts per billion (ppb)

ug/g = micrograms per gram, equivalent to parts per million (ppm)

ug/m3 = micrograms per cubic meter of air

•  "RDL"  Reported detection limit

•  "<"  Less than reported detection limit

•  "AO" Aesthetic objective

•  "MAC" Maximum acceptable concentration (health-related guideline)

•  "LAB" RMD = Richmond location, KEL = Kelowna location, EDM = Edmonton location, SUB = Subcontracted

Please contact CARO if more information is needed or to provide feedback on our services.

CARO Analytical Services

Final Review Per: Jennifer Shanko, AScT

Administration Coordinator, Kelowna

#110 4011 Viking Way #102 3677 Highway 97N 17225 109 Avenue

Richmond, BC  V6V 2K9 Kelowna, BC  V1X 5C3 Edmonton, AB  T5S 1H7

Tel: 604-279-1499  Fax: 604-279-1599 Tel: 250-765-9646  Fax: 250-765-3893 Tel: 780-489-9100  Fax: 780-489-9700

www.caro.ca

Locations:

2071342

No COC #

Jul-24-12 10:45 / 8.0 °C
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CLIENT

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study

WORK ORDER #

REPORTED

2071342

Aug-08-12

SAMPLE DATA

 Analyte Result RDL Units Prepared Notes
Canadian DW 

Guideline 

(Dec 10)

Analyzed

General Parameters

Biological Filter - 5 Hours   (2071342-01)   Matrix: Water   Sampled: Jul-23-12 15:30

Jul-26-12mg/LCarbon, Total Organic 3.8 0.5 Jul-25-12

mg/L3.1Carbon, Dissolved Organic Jul-26-120.5 Jul-25-12

Biological Filter - 5 Hours (THMFP @ 12 Hours)   (2071342-02)   Matrix: Water   Sampled: Jul-23-12 15:30 

To Jul-25-12 20:00

Jul-26-12pH unitspH 6.18 0.01AO = 6.5 - 8.5 Jul-26-12

Biological Filter - 5 Hours (THMFP @ 136 Hours)   (2071342-03)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-30-12 23:00

Jul-26-12pH unitspH 6.19 0.01AO = 6.5 - 8.5 Jul-26-12

Anthyracitel Filter - 5 Hours   (2071342-04)   Matrix: Water   Sampled: Jul-23-12 15:30

Jul-26-12mg/LCarbon, Total Organic 6.5 0.5 Jul-25-12

mg/L4.9Carbon, Dissolved Organic Jul-26-120.5 Jul-25-12

Anthracite Filter - 5 Hours (THMFP @ 12 Hours)   (2071342-05)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-25-12 20:00

Jul-26-12pH unitspH 6.92 0.01AO = 6.5 - 8.5 Jul-26-12

Anthracite Filter - 5 Hours (THMFP @ 136 Hours)   (2071342-06)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-30-12 23:00

Jul-24-12pH unitspH 6.96 0.01AO = 6.5 - 8.5 Jul-24-12

Calculated Parameters

Biological Filter - 5 Hours (THMFP @ 12 Hours)   (2071342-02)   Matrix: Water   Sampled: Jul-23-12 15:30 

To Jul-25-12 20:00

N/Amg/LTotal Trihalomethanes 0.030 0.0010.1 N/A

mg/L0.030Total Trihalomethanes (as CHCl3) N/A0.001 N/A

Biological Filter - 5 Hours (THMFP @ 136 Hours)   (2071342-03)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-30-12 23:00

N/Amg/LTotal Trihalomethanes 0.136 0.0100.1 N/A

mg/L0.135Total Trihalomethanes (as CHCl3) N/A0.010 N/A

Anthracite Filter - 5 Hours (THMFP @ 12 Hours)   (2071342-05)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-25-12 20:00

N/Amg/LTotal Trihalomethanes 0.063 0.0010.1 N/A

mg/L0.063Total Trihalomethanes (as CHCl3) N/A0.001 N/A

Anthracite Filter - 5 Hours (THMFP @ 136 Hours)   (2071342-06)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-30-12 23:00

N/Amg/LTotal Trihalomethanes 0.168 0.0100.1 N/A

mg/L0.167Total Trihalomethanes (as CHCl3) N/A0.010 N/A

Total Recoverable Metals

Biological Filter - 5 Hours   (2071342-01)   Matrix: Water   Sampled: Jul-23-12 15:30

Jul-26-12mg/LAluminum, total 0.17 0.05AO ≤ 0.1 Jul-26-12
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CLIENT

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study

WORK ORDER #

REPORTED

2071342

Aug-08-12

SAMPLE DATA

 Analyte Result RDL Units Prepared Notes
Canadian DW 

Guideline 

(Dec 10)

Analyzed

Total Recoverable Metals, Continued

Anthyracitel Filter - 5 Hours   (2071342-04)   Matrix: Water   Sampled: Jul-23-12 15:30

Jul-26-12mg/LAluminum, total < 0.05 0.05AO ≤ 0.1 Jul-26-12

Trihalomethane Formation Potential / Chlorine Demand

Biological Filter - 5 Hours (THMFP @ 12 Hours)   (2071342-02)   Matrix: Water   Sampled: Jul-23-12 15:30 

To Jul-25-12 20:00

Jul-24-12DaysIncubation Time 0.5 Jul-25-12

C20.0Incubation Temperature Jul-24-12Jul-25-12

mg/L5.00Free Chlorine, Initial Dose Jul-24-120.05 Jul-25-12

mg/L3.80Free Chlorine, Final Jul-24-120.05 Jul-25-12

mg/L1.20Chlorine Demand, Free Jul-24-12Jul-25-12

Biological Filter - 5 Hours (THMFP @ 136 Hours)   (2071342-03)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-30-12 23:00

Jul-24-12DaysIncubation Time 6 Jul-24-12

C20.0Incubation Temperature Jul-24-12Jul-24-12

mg/L8.30Free Chlorine, Initial Dose Jul-24-120.05 Jul-24-12

mg/L5.00Free Chlorine, Final Jul-24-120.05 Jul-24-12

mg/L3.30Chlorine Demand, Free Jul-24-12Jul-24-12

Anthracite Filter - 5 Hours (THMFP @ 12 Hours)   (2071342-05)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-25-12 20:00

Jul-24-12DaysIncubation Time 0.5 Jul-24-12

C20.0Incubation Temperature Jul-24-12Jul-24-12

mg/L5.80Free Chlorine, Initial Dose Jul-24-120.05 Jul-24-12

mg/L3.50Free Chlorine, Final Jul-24-120.05 Jul-24-12

mg/L2.30Chlorine Demand, Free Jul-24-12Jul-24-12

Anthracite Filter - 5 Hours (THMFP @ 136 Hours)   (2071342-06)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-30-12 23:00

Jul-24-12DaysIncubation Time 6 Jul-24-12

C20.0Incubation Temperature Jul-24-12Jul-24-12

mg/L3.60Free Chlorine, Initial Dose Jul-24-120.05 Jul-24-12

mg/L6.90Free Chlorine, Final Jul-24-120.05 Jul-24-12

mg/L3.30Chlorine Demand, Free Jul-24-12Jul-24-12

Volatile Organic Compounds (VOC)

Biological Filter - 5 Hours (THMFP @ 12 Hours)   (2071342-02)   Matrix: Water   Sampled: Jul-23-12 15:30 

To Jul-25-12 20:00

Jul-27-12mg/LBromodichloromethane 0.001 0.001 Jul-27-12

mg/L< 0.001Bromoform Jul-27-120.001 Jul-27-12

mg/L0.029Chloroform Jul-27-120.001 Jul-27-12

mg/L< 0.001Dibromochloromethane Jul-27-120.001 Jul-27-12

Jul-27-1286 % 80-120Surrogate: Toluene-d8 Jul-27-12

Jul-27-1281 % 80-120Surrogate: 4-Bromofluorobenzene Jul-27-12
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CLIENT

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study

WORK ORDER #

REPORTED

2071342

Aug-08-12

SAMPLE DATA

 Analyte Result RDL Units Prepared Notes
Canadian DW 

Guideline 

(Dec 10)

Analyzed

Volatile Organic Compounds (VOC), Continued

Biological Filter - 5 Hours (THMFP @ 136 Hours)   (2071342-03)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-30-12 23:00

Aug-07-12mg/LBromodichloromethane 0.002 0.001 Aug-07-12

mg/L< 0.001Bromoform Aug-07-120.001 Aug-07-12

mg/L0.133 RA2Chloroform Aug-07-120.010 Aug-07-12

mg/L< 0.001Dibromochloromethane Aug-07-120.001 Aug-07-12

Aug-07-12102 % 80-120Surrogate: Toluene-d8 Aug-07-12

Aug-07-1281 % 80-120Surrogate: 4-Bromofluorobenzene Aug-07-12

Anthracite Filter - 5 Hours (THMFP @ 12 Hours)   (2071342-05)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-25-12 20:00

Jul-27-12mg/LBromodichloromethane 0.001 0.001 Jul-27-12

mg/L< 0.001Bromoform Jul-27-120.001 Jul-27-12

mg/L0.061Chloroform Jul-27-120.001 Jul-27-12

mg/L< 0.001Dibromochloromethane Jul-27-120.001 Jul-27-12

Jul-27-12103 % 80-120Surrogate: Toluene-d8 Jul-27-12

Jul-27-1287 % 80-120Surrogate: 4-Bromofluorobenzene Jul-27-12

Anthracite Filter - 5 Hours (THMFP @ 136 Hours)   (2071342-06)   Matrix: Water   Sampled: Jul-23-12 

15:30 To Jul-30-12 23:00

Aug-07-12mg/LBromodichloromethane 0.002 0.001 Aug-07-12

mg/L< 0.001Bromoform Aug-07-120.001 Aug-07-12

mg/L0.166 RA2Chloroform Aug-07-120.010 Aug-07-12

mg/L< 0.001Dibromochloromethane Aug-07-120.001 Aug-07-12

Aug-07-12105 % 80-120Surrogate: Toluene-d8 Aug-07-12

Aug-07-1283 % 80-120Surrogate: 4-Bromofluorobenzene Aug-07-12

Sample Qualifiers:

RA2 Reported Detection Limit (RDL) for this analyte has been raised because initial result was over the calibration range. The 

sample was diluted and re-analyzed.
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CLIENT

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study

WORK ORDER #

REPORTED

2071342

Aug-08-12

ANALYSIS / REPORT INFORMATION

LABAnalysis Description Method Reference(s) (* = modified from)

Preparation Analysis

[CALC] RMDTHM Formation Potential N/A

APHA 5310 B KELDissolved Organic Carbon N/A

APHA 5310 B KELTotal Organic Carbon N/A

APHA 4500-H+ B KELpH in Water N/A

APHA 3125 B RMDTotal Recoverable Metals APHA 3030E *

APHA 5710 B KELChlorine Demand N/A

APHA 5710 B KELTHMFP Incubation Temperature N/A

APHA 5710 B KELTHMFP Incubation Time N/A

APHA 4500-Cl:G KELFree Chlorine, Final Dose N/A

APHA 4500-Cl:G KELFree Chlorine, Initial Dose N/A

APHA 6200 B RMDTrihalomethanes EPA 5030B / 5021A
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REPORTED TO Regional District of North Okanagan - GVWU

9848 Aberdeen Road

Coldstream, BC  V1B 2K9

TEL

FAX

1-250-550-3747

1-250-550-3701

ATTENTION Renee Clark WORK ORDER

General Comments:

CARO Analytical Services employs methods which are conducted according to procedures accepted by appropriate 

regulatory agencies, and/or are conducted in accordance with recognized professional standards using accepted testing 

methodologies and quality control efforts, except where otherwise agreed to by the client.  

The results in this report apply to the samples analyzed in accordance with the Chain of Custody or Sample Requisition 

document.  This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage 

resulting directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis .  

Samples will be disposed of 30 days after the test report has been issued unless otherwise agreed to in writing. 

Issued By: Jennifer Shanko, AScT

Administration Coordinator, Kelowna

#110 4011 Viking Way #102 3677 Highway 97N 17225 109 Avenue

Richmond, BC  V6V 2K9 Kelowna, BC  V1X 5C3 Edmonton, AB  T5S 1H7

Tel: 604-279-1499  Fax: 604-279-1599 Tel: 250-765-9646  Fax: 250-765-3893 Tel: 780-489-9100  Fax: 780-489-9700

www.caro.ca

Locations:

3020244

Please contact CARO if more information is needed or to provide feedback on our services.

CERTIFICATE OF ANALYSIS

PO NUMBER RECEIVED / TEMP Feb-06-13 10:30 / 4.0 °C

PROJECT Filter Pilot Study REPORTED Feb-12-13

PROJECT INFO COC NUMBER DCWTP
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020244

Feb-12-13

ANALYSIS INFORMATION

Method Reference  (* = modified from)

Preparation AnalysisAnalysis Description Location

KelownaAPHA 5310 BCarbon, Dissolved Organic N/A

KelownaAPHA 5310 BCarbon, Total Organic in Water N/A

KelownaAPHA 2540 DTotal Suspended Solids N/A

Note: The numbers in brackets represent the year that the method was published/approved

Method Reference Descriptions:

APHA Standard Methods for the Examination of Water and Wastewater , American Public Health 

Association

Glossary of Terms:

RDL   Reported Detection Limit

Less than the Reported Detection Limit<

AO Aesthetic objective

MAC Maximum acceptable concentration (health-related guideline)

Milligrams per litremg/L
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020244

Feb-12-13

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

RDL / 

Limit 
Units Prepared Notes

Canadian DW 

Guideline
Analyzed

General Parameters

Sample ID: Biological Filter - 2 hours  (3020244-01)  [Water]  Sampled: Jan-31-13 15:00

Feb-07-13mg/LCarbon, Total Organic 4.0 0.5 Feb-06-13

mg/L2.4 PRESCarbon, Dissolved Organic Feb-07-130.5 Feb-06-13

Sample ID: Biological Filter - 5 Hours  (3020244-02)  [Water]  Sampled: Feb-05-13 15:15

Feb-08-13mg/LSolids, Total Suspended < 1 1 Feb-07-13

Sample Qualifiers:

PRES Sample has been preserved
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REPORTED TO Regional District of North Okanagan - GVWU

9848 Aberdeen Road

Coldstream, BC  V1B 2K9

TEL

FAX

1-250-550-3747

1-250-550-3701

ATTENTION Renee Clark WORK ORDER

General Comments:

CARO Analytical Services employs methods which are conducted according to procedures accepted by appropriate 

regulatory agencies, and/or are conducted in accordance with recognized professional standards using accepted testing 

methodologies and quality control efforts, except where otherwise agreed to by the client.  

The results in this report apply to the samples analyzed in accordance with the Chain of Custody or Sample Requisition 

document.  This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage 

resulting directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis .  

Samples will be disposed of 30 days after the test report has been issued unless otherwise agreed to in writing. 

Issued By: Jennifer Shanko, AScT

Administration Coordinator, Kelowna

#110 4011 Viking Way #102 3677 Highway 97N 17225 109 Avenue

Richmond, BC  V6V 2K9 Kelowna, BC  V1X 5C3 Edmonton, AB  T5S 1H7

Tel: 604-279-1499  Fax: 604-279-1599 Tel: 250-765-9646  Fax: 250-765-3893 Tel: 780-489-9100  Fax: 780-489-9700

www.caro.ca

Locations:

3020397

Please contact CARO if more information is needed or to provide feedback on our services.

CERTIFICATE OF ANALYSIS

PO NUMBER RECEIVED / TEMP Feb-08-13 10:45 / 4.0 °C

PROJECT Filter Pilot Study REPORTED Feb-12-13

PROJECT INFO COC NUMBER DCWTP
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020397

Feb-12-13

ANALYSIS INFORMATION

Method Reference  (* = modified from)

Preparation AnalysisAnalysis Description Location

KelownaAPHA 5310 BCarbon, Dissolved Organic N/A

KelownaAPHA 5310 BCarbon, Total Organic in Water N/A

Note: The numbers in brackets represent the year that the method was published/approved

Method Reference Descriptions:

APHA Standard Methods for the Examination of Water and Wastewater , American Public Health 

Association

Glossary of Terms:

RDL   Reported Detection Limit

Less than the Reported Detection Limit<

AO Aesthetic objective

MAC Maximum acceptable concentration (health-related guideline)

Milligrams per litremg/L
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020397

Feb-12-13

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

RDL / 

Limit 
Units Prepared Notes

Canadian DW 

Guideline
Analyzed

General Parameters

Sample ID: DAF Effluent  (3020397-01)  [Water]  Sampled: Feb-07-13 15:15

Feb-08-13mg/LCarbon, Total Organic 2.6 0.5 Feb-08-13

mg/L2.4Carbon, Dissolved Organic Feb-08-130.5 Feb-08-13
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REPORTED TO Regional District of North Okanagan - GVWU

9848 Aberdeen Road

Coldstream, BC  V1B 2K9

TEL

FAX

1-250-550-3747

1-250-550-3701

ATTENTION Renee Clark WORK ORDER

General Comments:

CARO Analytical Services employs methods which are conducted according to procedures accepted by appropriate 

regulatory agencies, and/or are conducted in accordance with recognized professional standards using accepted testing 

methodologies and quality control efforts, except where otherwise agreed to by the client.  

The results in this report apply to the samples analyzed in accordance with the Chain of Custody or Sample Requisition 

document.  This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage 

resulting directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis .  

Samples will be disposed of 30 days after the test report has been issued unless otherwise agreed to in writing. 

Issued By: Sarah Speier, B.Sc. For Jennifer Shanko, AScT

Administration Coordinator, Kelowna

#110 4011 Viking Way #102 3677 Highway 97N 17225 109 Avenue

Richmond, BC  V6V 2K9 Kelowna, BC  V1X 5C3 Edmonton, AB  T5S 1H7

Tel: 604-279-1499  Fax: 604-279-1599 Tel: 250-765-9646  Fax: 250-765-3893 Tel: 780-489-9100  Fax: 780-489-9700

www.caro.ca

Locations:

3020313

Please contact CARO if more information is needed or to provide feedback on our services.

CERTIFICATE OF ANALYSIS

PO NUMBER RECEIVED / TEMP Feb-07-13 10:15 / 5.0 °C

PROJECT Filter Pilot Study REPORTED Feb-26-13

PROJECT INFO COC NUMBER DCWTP

Page 1 of 5
CARO Analytical Services
Rev 01/17/13

http://www.caro.ca


REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020313

Feb-26-13

ANALYSIS INFORMATION

Method Reference  (* = modified from)

Preparation AnalysisAnalysis Description Location

KelownaAPHA 5310 BCarbon, Dissolved Organic N/A

KelownaAPHA 5310 BCarbon, Total Organic in Water N/A

KelownaAPHA 5710 BChlorine Demand N/A

KelownaAPHA 4500-Cl GFree Chlorine, Final Dose N/A

KelownaAPHA 4500-Cl GFree Chlorine, Initial Dose N/A

KelownaAPHA 4500-H+ BpH in Water N/A

KelownaAPHA 5710 BTHM Formation Potential Pkg N/A

KelownaAPHA 5710 BTHMFP Incubation Temperature N/A

KelownaAPHA 5710 BTHMFP Incubation Time N/A

KelownaAPHA 2540 DTotal Suspended Solids N/A

RichmondAPHA 6200 BTrihalomethanes N/A

KelownaN/AWeekend Surcharge, Chemistry N/A

Note: The numbers in brackets represent the year that the method was published/approved

Method Reference Descriptions:

APHA Standard Methods for the Examination of Water and Wastewater , American Public Health 

Association

Glossary of Terms:

RDL   Reported Detection Limit

Less than the Reported Detection Limit<

AO Aesthetic objective

MAC Maximum acceptable concentration (health-related guideline)

No Description°C

No DescriptionDays

Milligrams per litremg/L

pH < 7 = acidic, ph > 7 = basicpH units

Micrograms per litreug/L
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020313

Feb-26-13

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

RDL / 

Limit 
Units Prepared Notes

Canadian DW 

Guideline
Analyzed

General Parameters

Sample ID: Raw  (3020313-01)  [Water]  Sampled: Feb-06-13 13:00

Feb-08-13mg/LCarbon, Total Organic 6.3 0.5 Feb-07-13

mg/L6.0Carbon, Dissolved Organic Feb-08-130.5 Feb-07-13

Sample ID: DAF Effluent  (3020313-02)  [Water]  Sampled: Feb-06-13 13:00

Feb-08-13mg/LCarbon, Total Organic 2.7 0.5 Feb-07-13

mg/L2.5Carbon, Dissolved Organic Feb-08-130.5 Feb-07-13

Sample ID: Anthracite Filter - 4 1/2 Hours (THMFP @ 12 Hours)  (3020313-03)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-13-13 09:20

Feb-07-13pH unitspH 7.05 0.01AO = 6.5 - 8.5 Feb-07-13

Sample ID: Anthracite Filter - 4 1/2 Hours (THMFP @ 130 Hours)  (3020313-04)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-19-13 21:10

Feb-07-13pH unitspH 7.08 0.01AO = 6.5 - 8.5 Feb-07-13

Sample ID: Anthracite Filter - 4 1/2 Hours  (3020313-05)  [Water]  Sampled: Feb-06-13 13:00

Feb-08-13mg/LCarbon, Total Organic 2.7 0.5 Feb-07-13

mg/L2.2Carbon, Dissolved Organic Feb-08-130.5 Feb-07-13

Sample ID: Biological Filter - 4 1/2 Hours (THMFP @ 12 Hours)  (3020313-06)  [Water]  Sampled: 

Feb-13-13 09:40

Feb-07-13pH unitspH 6.41 0.01AO = 6.5 - 8.5 Feb-07-13

Sample ID: Biological Filter - 4 1/2 Hours (THMFP @ 130 Hours)  (3020313-07)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-19-13 21:20

Feb-07-13pH unitspH 6.48 0.01AO = 6.5 - 8.5 Feb-07-13

Sample ID: Biological Filter - 4 1/2 Hours  (3020313-08)  [Water]  Sampled: Feb-06-13 13:00

Feb-08-13mg/LCarbon, Total Organic 3.3 0.5 Feb-07-13

mg/L2.0Carbon, Dissolved Organic Feb-08-130.5 Feb-07-13

mg/L1Solids, Total Suspended Feb-08-131 Feb-07-13

THM Formation Potential / Chlorine Demand

Sample ID: Anthracite Filter - 4 1/2 Hours (THMFP @ 12 Hours)  (3020313-03)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-13-13 09:20

Feb-13-13DaysIncubation Time 0.5 Feb-13-13

°C20.0Incubation Temperature Feb-13-131.0 Feb-13-13

mg/L1.23Free Chlorine, Initial Dose Feb-13-130.05 Feb-13-13

mg/L0.36Free Chlorine, Final Feb-13-130.05 Feb-13-13

mg/L0.9Chlorine Demand, Free Feb-13-130.1 Feb-13-13

mg/L0.04Total Trihalomethanes N/A0.0010.1 N/A

mg/L0.04Total Trihalomethanes (as CHCl3) N/A0.001 N/A

Sample ID: Anthracite Filter - 4 1/2 Hours (THMFP @ 130 Hours)  (3020313-04)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-19-13 21:10

Feb-19-13DaysIncubation Time 5 Feb-19-13

°C5.0Incubation Temperature Feb-19-131.0 Feb-19-13

mg/L1.96Free Chlorine, Initial Dose Feb-19-130.05 Feb-19-13
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020313

Feb-26-13

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

RDL / 

Limit 
Units Prepared Notes

Canadian DW 

Guideline
Analyzed

THM Formation Potential / Chlorine Demand, Continued

Sample ID: Anthracite Filter - 4 1/2 Hours (THMFP @ 130 Hours)  (3020313-04)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-19-13 21:10, Continued

mg/L0.78Free Chlorine, Final Feb-19-130.05 Feb-19-13

mg/L1.2Chlorine Demand, Free Feb-19-130.1 Feb-19-13

mg/L0.05Total Trihalomethanes N/A0.0010.1 N/A

mg/L0.05Total Trihalomethanes (as CHCl3) N/A0.001 N/A

Sample ID: Biological Filter - 4 1/2 Hours (THMFP @ 12 Hours)  (3020313-06)  [Water]  Sampled: 

Feb-13-13 09:40

Feb-13-13DaysIncubation Time 0.5 Feb-13-13

°C20.0Incubation Temperature Feb-13-131.0 Feb-13-13

mg/L1.26Free Chlorine, Initial Dose Feb-13-130.05 Feb-13-13

mg/L0.33Free Chlorine, Final Feb-13-130.05 Feb-13-13

mg/L0.93Chlorine Demand, Free N/A0.05 N/A

mg/L0.02Total Trihalomethanes N/A0.0010.1 N/A

mg/L0.02Total Trihalomethanes (as CHCl3) N/A0.001 N/A

Sample ID: Biological Filter - 4 1/2 Hours (THMFP @ 130 Hours)  (3020313-07)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-19-13 21:20

Feb-19-13DaysIncubation Time 5 Feb-19-13

°C5.0Incubation Temperature Feb-19-131.0 Feb-19-13

mg/L1.90Free Chlorine, Initial Dose Feb-19-130.05 Feb-19-13

mg/L0.71Free Chlorine, Final Feb-19-130.05 Feb-19-13

mg/L1.2Chlorine Demand, Free Feb-19-130.1 Feb-19-13

mg/L0.03Total Trihalomethanes N/A0.0010.1 N/A

mg/L0.03Total Trihalomethanes (as CHCl3) N/A0.001 N/A

Volatile Organic Compounds (VOC)

Sample ID: Anthracite Filter - 4 1/2 Hours (THMFP @ 12 Hours)  (3020313-03)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-13-13 09:20

Feb-19-13mg/LBromodichloromethane 0.001 0.001 Feb-19-13

mg/L< 0.001Bromoform Feb-19-130.001 Feb-19-13

mg/L0.039Chloroform Feb-19-130.001 Feb-19-13

mg/L< 0.001Dibromochloromethane Feb-19-130.001 Feb-19-13

Feb-19-1398 % 80-120Surrogate: Toluene-d8 Feb-19-13

Feb-19-1390 % 80-120Surrogate: 4-Bromofluorobenzene Feb-19-13

Sample ID: Anthracite Filter - 4 1/2 Hours (THMFP @ 130 Hours)  (3020313-04)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-19-13 21:10

Feb-23-13mg/LBromodichloromethane 0.001 0.001 Feb-23-13

mg/L< 0.001Bromoform Feb-23-130.001 Feb-23-13

mg/L0.051Chloroform Feb-23-130.001 Feb-23-13

mg/L< 0.001Dibromochloromethane Feb-23-130.001 Feb-23-13

Feb-23-1383 % 80-120Surrogate: Toluene-d8 Feb-23-13

Feb-23-1382 % 80-120Surrogate: 4-Bromofluorobenzene Feb-23-13
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020313

Feb-26-13

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

RDL / 

Limit 
Units Prepared Notes

Canadian DW 

Guideline
Analyzed

Volatile Organic Compounds (VOC), Continued

Sample ID: Biological Filter - 4 1/2 Hours (THMFP @ 12 Hours)  (3020313-06)  [Water]  Sampled: 

Feb-13-13 09:40

Feb-19-13mg/LBromodichloromethane 0.001 0.001 Feb-19-13

mg/L< 0.001Bromoform Feb-19-130.001 Feb-19-13

mg/L0.024Chloroform Feb-19-130.001 Feb-19-13

mg/L< 0.001Dibromochloromethane Feb-19-130.001 Feb-19-13

Feb-19-1385 % 80-120Surrogate: Toluene-d8 Feb-19-13

Feb-19-1377 % 80-120Surrogate: 4-Bromofluorobenzene S02Feb-19-13

Sample ID: Biological Filter - 4 1/2 Hours (THMFP @ 130 Hours)  (3020313-07)  [Water]  Sampled: 

Feb-06-13 13:00 To Feb-19-13 21:20

Feb-23-13mg/LBromodichloromethane 0.001 0.001 Feb-23-13

mg/L< 0.001Bromoform Feb-23-130.001 Feb-23-13

mg/L0.033Chloroform Feb-23-130.001 Feb-23-13

mg/L< 0.001Dibromochloromethane Feb-23-130.001 Feb-23-13

Feb-23-1389 % 80-120Surrogate: Toluene-d8 Feb-23-13

Feb-23-1390 % 80-120Surrogate: 4-Bromofluorobenzene Feb-23-13

Sample Qualifiers:

S02 Surrogate recovery outside of control limits. Data accepted based on acceptable recovery of other surrogates.
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REPORTED TO Regional District of North Okanagan - GVWU

9848 Aberdeen Road

Coldstream, BC  V1B 2K9

TEL

FAX

1-250-550-3747

1-250-550-3701

ATTENTION Renee Clark WORK ORDER

General Comments:

CARO Analytical Services employs methods which are conducted according to procedures accepted by appropriate 

regulatory agencies, and/or are conducted in accordance with recognized professional standards using accepted testing 

methodologies and quality control efforts, except where otherwise agreed to by the client.  

The results in this report apply to the samples analyzed in accordance with the Chain of Custody or Sample Requisition 

document.  This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage 

resulting directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis .  

Samples will be disposed of 30 days after the test report has been issued unless otherwise agreed to in writing. 

Issued By: Jennifer Shanko, AScT

Administration Coordinator, Kelowna

#110 4011 Viking Way #102 3677 Highway 97N 17225 109 Avenue

Richmond, BC  V6V 2K9 Kelowna, BC  V1X 5C3 Edmonton, AB  T5S 1H7

Tel: 604-279-1499  Fax: 604-279-1599 Tel: 250-765-9646  Fax: 250-765-3893 Tel: 780-489-9100  Fax: 780-489-9700

www.caro.ca

Locations:

3030360

Please contact CARO if more information is needed or to provide feedback on our services.

CERTIFICATE OF ANALYSIS

PO NUMBER RECEIVED / TEMP Mar-07-13 15:45 / 10.0 °C

PROJECT Duteau WTP REPORTED Mar-14-13

PROJECT INFO COC NUMBER THMs, HAAs, HPC
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Duteau WTP
WORK ORDER

REPORTED

3030360

Mar-14-13

ANALYSIS INFORMATION

Method Reference  (* = modified from)

Preparation AnalysisAnalysis Description Location

KelownaAPHA 5310 BCarbon, Total Organic in Water N/A

RichmondEPA 552.3 (2003)Haloacetic Acids N/A

RichmondAPHA 6200 BTrihalomethanes EPA 5030B / 5021A

Note: The numbers in brackets represent the year that the method was published/approved

Method Reference Descriptions:

APHA Standard Methods for the Examination of Water and Wastewater , American Public Health 

Association

EPA United States Environmental Protection Agency Test Methods

Glossary of Terms:

MRL   Method Reporting Limit

< Less than the Reported Detection Limit (RDL) - the RDL may be higher than the MRL due to 

various factors such as dilutions, limited sample volume, high moisture, or interferences

AO Aesthetic objective

MAC Maximum acceptable concentration (health-related guideline)

Milligrams per litremg/L
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Duteau WTP
WORK ORDER

REPORTED

3030360

Mar-14-13

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

MRL / 

Limit 
Units Prepared Notes

Canadian DW 

Guideline
Analyzed

General Parameters

Sample ID: WT #23E7C (DCWTP)  (3030360-01)  [Water]  Sampled: Mar-07-13 12:45

Mar-08-13mg/LCarbon, Total Organic 5.8 0.5 N/A

Calculated Parameters

Sample ID: WT #23E7C (DCWTP)  (3030360-01)  [Water]  Sampled: Mar-07-13 12:45

N/Amg/LTotal Haloacetic Acids (HAA5) 0.064 0.0020.08 N/A

mg/L0.060Total Trihalomethanes N/A0.0040.1 N/A

mg/L0.060Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Haloacetic Acids

Sample ID: WT #23E7C (DCWTP)  (3030360-01)  [Water]  Sampled: Mar-07-13 12:45

Mar-14-13mg/LMonochloroacetic Acid < 0.002 0.002 Mar-12-13

mg/L< 0.002Monobromoacetic Acid Mar-14-130.002 Mar-12-13

mg/L0.025Dichloroacetic Acid Mar-14-130.002 Mar-12-13

mg/L0.038Trichloroacetic Acid Mar-14-130.002 Mar-12-13

mg/L< 0.002Dibromoacetic Acid Mar-14-130.002 Mar-12-13

Mar-14-13131 % 99-165Surrogate: 2-Bromopropionic Acid Mar-12-13

Volatile Organic Compounds (VOC)

Sample ID: WT #23E7C (DCWTP)  (3030360-01)  [Water]  Sampled: Mar-07-13 12:45

Mar-12-13mg/LBromodichloromethane < 0.001 0.001 Mar-11-13

mg/L< 0.001Bromoform Mar-12-130.001 Mar-11-13

mg/L0.060Chloroform Mar-12-130.001 Mar-11-13

mg/L< 0.001Dibromochloromethane Mar-12-130.001 Mar-11-13

Mar-12-1399 % 80-120Surrogate: Toluene-d8 Mar-11-13

Mar-12-13102 % 80-120Surrogate: 4-Bromofluorobenzene Mar-11-13
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REPORTED TO Regional District of North Okanagan - GVWU

9848 Aberdeen Road

Coldstream, BC  V1B 2K9

TEL

FAX

1-250-550-3747

1-250-550-3701

ATTENTION Renee Clark WORK ORDER

General Comments:

CARO Analytical Services employs methods which are conducted according to procedures accepted by appropriate 

regulatory agencies, and/or are conducted in accordance with recognized professional standards using accepted testing 

methodologies and quality control efforts, except where otherwise agreed to by the client.  

The results in this report apply to the samples analyzed in accordance with the Chain of Custody or Sample Requisition 

document.  This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage 

resulting directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis .  

Samples will be disposed of 30 days after the test report has been issued unless otherwise agreed to in writing. 

Issued By: Jennifer Shanko, AScT

Administration Coordinator, Kelowna

#110 4011 Viking Way #102 3677 Highway 97N 17225 109 Avenue

Richmond, BC  V6V 2K9 Kelowna, BC  V1X 5C3 Edmonton, AB  T5S 1H7

Tel: 604-279-1499  Fax: 604-279-1599 Tel: 250-765-9646  Fax: 250-765-3893 Tel: 780-489-9100  Fax: 780-489-9700

www.caro.ca

Locations:

3020397

Please contact CARO if more information is needed or to provide feedback on our services.

CERTIFICATE OF ANALYSIS

PO NUMBER RECEIVED / TEMP Feb-08-13 10:45 / 4.0 °C

PROJECT Filter Pilot Study REPORTED Mar-13-13

PROJECT INFO COC NUMBER DCWTP
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020397

Mar-13-13

ANALYSIS INFORMATION

Method Reference  (* = modified from)

Preparation AnalysisAnalysis Description Location

KelownaAPHA 5310 BCarbon, Dissolved Organic N/A

KelownaAPHA 5310 BCarbon, Total Organic in Water N/A

KelownaPer ClientChloramine Demand N/A

KelownaPer ClientChloramine, Initial Dose N/A

KelownaPer ClientNDMA Formation Potential Pkg N/A

KelownaPer ClientNDMAFP Incubation Temperature N/A

KelownaPer ClientNDMAFP Incubation Time N/A

SubcontractedIn-HouseN-Nitrosodimethylamine in Water N/A

KelownaAPHA 4500-H+ BpH in Water N/A

RichmondAPHA 6200 BTrihalomethanes EPA 5030B / 5021A

KelownaN/AWeekend Surcharge, Chemistry N/A

Note: The numbers in brackets represent the year that the method was published/approved

Method Reference Descriptions:

Per Other-Please Contact CARO

Per Other-Please Contact CARO

In-House Other-Please Contact CARO

Per Other-Please Contact CARO

APHA Standard Methods for the Examination of Water and Wastewater , American Public Health 

Association

EPA United States Environmental Protection Agency Test Methods

Glossary of Terms:

MRL   Method Reporting Limit

< Less than the Reported Detection Limit (RDL) - the RDL may be higher than the MRL due to 

various factors such as dilutions, limited sample volume, high moisture, or interferences

AO Aesthetic objective

MAC Maximum acceptable concentration (health-related guideline)

No Description°C

No DescriptionHours

Milligrams per litremg/L

pH < 7 = acidic, ph > 7 = basicpH units
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020397

Mar-13-13

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

MRL / 

Limit 
Units Prepared Notes

Canadian DW 

Guideline
Analyzed

General Parameters

Sample ID: DAF Effluent  (3020397-01)  [Water]  Sampled: Feb-07-13 15:15

Feb-08-13mg/LCarbon, Total Organic 2.6 0.5 Feb-08-13

mg/L2.4Carbon, Dissolved Organic Feb-08-130.5 Feb-08-13

Sample ID: Anthracite Filter - 4 Hours (NDAMFP @ 12 Hours)  (3020397-02)  [Water]  Sampled: Feb-07-13 

13:15 To Feb-28-13 10:35

Feb-08-13pH unitspH 7.02 0.01AO = 6.5 - 8.5 N/A

Sample ID: Anthracite Filter - 4 Hours (NDAMFP @ 130 Hours)  (3020397-03)  [Water]  Sampled: Feb-07-13 

15:15 To Feb-27-13 21:40

Feb-08-13pH unitspH 7.05 0.01AO = 6.5 - 8.5 N/A

Calculated Parameters

Sample ID: Anthracite Filter - 4 Hours (NDAMFP @ 12 Hours)  (3020397-02)  [Water]  Sampled: Feb-07-13 

13:15 To Feb-28-13 10:35

N/Amg/LTotal Trihalomethanes 0.015 0.0040.1 N/A

mg/L0.015Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Sample ID: Anthracite Filter - 4 Hours (NDAMFP @ 130 Hours)  (3020397-03)  [Water]  Sampled: Feb-07-13 

15:15 To Feb-27-13 21:40

N/Amg/LTotal Trihalomethanes 0.024 0.0040.1 N/A

mg/L0.024Total Trihalomethanes (as CHCl3) N/A0.003 N/A

NDMA Formation Potential / Chloramine Demand

Sample ID: Anthracite Filter - 4 Hours (NDAMFP @ 12 Hours)  (3020397-02)  [Water]  Sampled: Feb-07-13 

13:15 To Feb-28-13 10:35

Feb-28-13HoursIncubation Time 12 N/A

°C20.0Incubation Temperature Feb-28-131.0 N/A

mg/L0.4Chloramine, Initial Dose Feb-28-130.1 N/A

mg/L0.4Chloramine Demand Feb-28-130.1 Feb-27-13

Sample ID: Anthracite Filter - 4 Hours (NDAMFP @ 130 Hours)  (3020397-03)  [Water]  Sampled: Feb-07-13 

15:15 To Feb-27-13 21:40

Feb-27-13HoursIncubation Time 130 N/A

°C5.0Incubation Temperature Feb-27-131.0 N/A

mg/L0.3Chloramine, Initial Dose Feb-22-130.1 N/A

mg/L0.3Chloramine Demand Feb-27-130.1 N/A

Volatile Organic Compounds (VOC)

Sample ID: Anthracite Filter - 4 Hours (NDAMFP @ 12 Hours)  (3020397-02)  [Water]  Sampled: Feb-07-13 

13:15 To Feb-28-13 10:35

Mar-06-13mg/LBromodichloromethane < 0.001 0.001 N/A

mg/L< 0.001Bromoform Mar-06-130.001 N/A

mg/L0.015Chloroform Mar-06-130.001 N/A

mg/L< 0.001Dibromochloromethane Mar-06-130.001 N/A
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REPORTED TO

PROJECT

Regional District of North Okanagan - GVWU

Filter Pilot Study
WORK ORDER

REPORTED

3020397

Mar-13-13

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

MRL / 

Limit 
Units Prepared Notes

Canadian DW 

Guideline
Analyzed

Volatile Organic Compounds (VOC), Continued

Sample ID: Anthracite Filter - 4 Hours (NDAMFP @ 12 Hours)  (3020397-02)  [Water]  Sampled: Feb-07-13 

13:15 To Feb-28-13 10:35, Continued

Mar-06-1393 % 80-120Surrogate: Toluene-d8 N/A

Mar-06-1389 % 80-120Surrogate: 4-Bromofluorobenzene N/A

Sample ID: Anthracite Filter - 4 Hours (NDAMFP @ 130 Hours)  (3020397-03)  [Water]  Sampled: Feb-07-13 

15:15 To Feb-27-13 21:40

Mar-06-13mg/LBromodichloromethane < 0.001 0.001 N/A

mg/L< 0.001Bromoform Mar-06-130.001 N/A

mg/L0.024Chloroform Mar-06-130.001 N/A

mg/L< 0.001Dibromochloromethane Mar-06-130.001 N/A

Mar-06-1393 % 80-120Surrogate: Toluene-d8 N/A

Mar-06-1390 % 80-120Surrogate: 4-Bromofluorobenzene N/A
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Form Name:  DOC02 15-Jan-07  DGH  

SAMPLE RECEIPT FORM / CHEMICAL ANALYSIS FORM 
 
FILE #:  PR130432 CLIENT: CARO Analytical Services 

  102 – 3677 Hwy 97N  
  Kelowna, BC 

  V1X 5C3 
   
  Phone: 250-765-9646 
  Fax:     250-765-3893 
  Email: jshanko@caro.ca   
 

RECEIVED BY:    M. De Lemos DATE/TIME:  March 1, 2013 (9:00 a.m.) 
CONDITION: good, 4°C   
 
# of 
Containers 

Sample 
Type 

Sample (Client Codes) Lab Codes Test 
Requested 

     
1 water 3020397-02 PR130432 NDMA 
1 water 3020397-03 PR130433 NDMA 

 
STORAGE: Stored at <4°C 
 
ANALYTES: HRGC/HRMS analysis for N-Nitrosodimethylamine 
 
SPECIAL INSTRUCTIONS:  none 
 
METHODOLOGY 
Reference Method: SOP LAB05 – Determination of NDMA in Water by GC/HRMS 
 
Data summarized in Data Report Attached 
 
Report sent to:  Jennifer Shanko  Date:  March 12, 2013   
 
Comments: Results relate only to items tested.   
 
 
 
 
 
 
 
_____________________________________ 
David Hope   PChem, CEO 
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Pacific Rim Laboratories Inc. #103, 19575-55A Avenue, Surrey, BC V3S 8P8 Canada 

        Tel: + 604.532.8711 Fax: + 604.532.8712 Email: info@pacificrimlabs.com 

                                                 www.pacificrimlabs.com
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Client: Caro Analytical Date Extracted:
Contact: Jennifer Shanko Date Analysed:

Client ID: 3020397-02 3020397-03 Blank

PRL ID: PR130432 PR130433 ND130141B

Compound MDL
Pg/L Pg/L Pg/L Pg/L

NDMA 0.001 0.31 0.39 0.001

Surrogate Recovery (%)
NDMA-d6 103 56 47

ND - none detected

DATA REPORT

1-Mar-13
11-Mar-13

Patrick Pond, Chief Technical Officer

Page 2 of 3

Pacific Rim Laboratories Inc. #103, 19575-55A Avenue, Surrey, BC V3S 8P8 Canada 

        Tel: + 604.532.8711 Fax: + 604.532.8712 Email: info@pacificrimlabs.com 
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Client: Caro Analytical Date Extracted:
Contact: Jennifer Shanko Date Analysed:

Client ID: Blank Spike LOF Rercovery

PRL ID: ND130085B ND130086S

Compound MDL
Pg/L Pg/L Pg/L Pg/L

NDMA 0.001 ND 0.020 0.020 101%

Surrogate Recovery (%)
NDMA-d6 45 41

ND - none detected
LOF - level of fortification

DATA REPORT

1-Mar-13
11-Mar-13

Patrick Pond, Chief Technical Officer
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AECOM Regional District North Okanagan  Duteau Creek WTP – Filtration Pilot Testing Report 

 

Duteau Creek Pilot Testing Filtration Report - DRAFT R3.Docx 38 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix C:  Duteau Creek WTP Operation Data During the Pilot Period 
  



Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon

Parameter Location 25‐Jul 26‐Jul 27‐Jul 28‐Jul 29‐Jul 30‐Jul 31‐Jul 1‐Aug 2‐Aug 3‐Aug 4‐Aug 5‐Aug 6‐Aug 7‐Aug 8‐Aug 9‐Aug 10‐Aug 11‐Aug 12‐Aug 13‐Aug 14‐Aug 15‐Aug 16‐Aug 17‐Aug 18‐Aug 19‐Aug 20‐Aug 21‐Aug 22‐Aug 23‐Aug 24‐Aug 25‐Aug 26‐Aug 27‐Aug 28‐Aug 29‐Aug

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab
WQA 

lifted

Average (SCADA) 85.7 95.1 97.6 111.6 123 124.4 125.5 119.7 123.8 127.7 124.3 117.8 123.4 119.5 127.2 125.2 126.3 101.6 111 122.4 117.6 109.8 112.8 117.4 113.6 115.2 112.5 114.1 112.9 110.7 119.8 121.8 119.3 115.1 108.2 111.5

Min (SCADA) 53.3 63.2 85.2 91.2 115.6 114.7 117.4 99.5 108.9 97.8 110.8 84.6 110.7 107.7 104.7 93.5 0 88.2 101.4 110.6 104.6 100.1 98 108.5 103.2 105.3 96.8 104.8 60 97 0 77 71.8 94.6 84.1 85.7

Max (SCADA) 102.9 105.8 107.2 132.3 136.4 133.3 105.9 141.2 137.8 160.9 133.5 134.9 134 129.2 156.6 147.2 157.3 112.9 129.5 138.9 132.6 117.1 129.6 125.6 124.9 125.6 124.6 126.8 127.4 127.4 177.3 136 132.2 126.7 118.3 131.9

Average (SCADA) 66.9 66 70.1 70.2 69.9 70.7 73.1 72.2 71.4 68.1 72.1 73.9 72.1 72.3 71.9 73.3 70.9 73.2 71.8 70.3 71.8 73.2 71.8 70.7 71.5 71.1 71.5 71.4 71.2 71.7 69.6 72.2 74.3 75.4 76.7 76.4

Min (SCADA) 63.8 62.8 62.1 66.6 67.8 68.8 70.6 68.2 69.3 54.6 70.1 70.5 70.1 70.6 66.8 68.7 53.7 69.3 68.4 67.8 68.6 71.2 67 69.5 69.7 69.5 69.6 69.8 69.6 68.5 48.8 69.6 70.3 73.7 74.6 72.8

Max (SCADA) 71.9 74 74.5 73 71.8 72.7 75.8 75.4 73.5 74.4 75.3 75.7 74.2 73.6 77.7 80.3 74.5 75.9 73.4 72.1 75.3 75.5 74.2 72.5 73.6 72.8 73.9 72.5 73.1 74.1 75.2 75 76.5 79.2 78.3 80.5

Average (SCADA) 65.3 64.5 69.1 69.1 68.5 69.3 71.8 71.1 70.2 66.5 70.8 72.6 70.6 71 70.5 72.1 69.3 72 70.5 68.6 70.2 72.1 70.8 69.5 70.5 70.1 70.3 69.9 69.8 70.4 67.9 70.7 73.1 74.4 75.9 75.3

Min (SCADA) 61.7 60.9 60 64.7 66.1 67.3 69.1 66.7 67.8 54.6 68.7 68.7 68.4 69.2 65.1 66.7 50.1 67.5 66.5 65.6 66.8 69.9 67 68.2 68.1 68.1 68.1 67.8 67.9 66.7 45.4 67.7 68.7 72.5 73.7 70.9

Max (SCADA) 71 73.4 74 72.5 70.6 71.2 75 75.1 72.5 73.4 74.5 74.6 73.2 72.6 77.2 80 73.5 75.3 72.8 71.1 74 74.8 73.8 71.6 73.1 72.1 73.6 71.5 71.7 73.5 74.4 74.3 75.9 79 77.7 80.1

Average (SCADA) 0.82 0.91 0.77 0.78 0.93 1.02 0.91 0.87 0.85 0.84 0.84 0.83 0.85 0.86 0.91 0.95 1.06 1 0.91 0.91 1.01 1.09 1.09 1.06 0.99 1.03 1.1 1.12 1.11 1.12 1.06 1.05 1.02 1.03 1.02 1.02

Min (SCADA) 0.68 0.8 0.73 0.68 0.81 0.96 0.89 0.84 0.81 0.77 0.78 0.79 0.8 0.82 0.75 0.85 1 0.91 0.86 0.87 0.97 1.02 1.04 0.99 0.94 0.91 1.02 1.08 1.07 1.05 0.99 1.02 0.91 0.95 0.98 0.9

Max (SCADA) 1.17 1.1 0.89 0.99 1.34 1.17 0.98 0.93 0.94 0.89 1.62 0.92 0.93 1.95 7.72 1.18 1.19 1.18 0.96 1.01 1.14 1.17 1.13 1.12 1.09 1.17 1.16 1.21 1.25 1.18 1.23 1.2 1.09 1.1 1.08 1.09

DCWTP Lab 0.86 0.98 0.77 0.75 0.99 1.06 0.93 0.87 0.93 0.87 0.83 0.9 0.9 0.89 0.96 0.96 1.15 1.22 0.93 0.95 1.09 1.14 1.22 1.1 1.09 1.2 1.14 1.17 1.26 1.28 1.09 1.18 1.13 1.12 1.04 1.06

Average (SCADA) 1.88 1.95 2.05 2.04 2.01 1.99 1.96 1.9 1.9 1.9 1.9 1.89 1.94 1.94 1.91 1.93 1.85 1.94 1.92 1.93 1.85 1.79 1.95 1.94 1.86 1.96 1.97 2 1.96 1.93 1.9 1.86 1.87 1.85 1.82 1.92

Min (SCADA) 1.58 1.78 1.89 1.96 1.87 1.86 1.81 1.69 1.75 1.72 1.78 1.69 1.87 1.82 1.74 1.75 1.58 1.88 1.79 1.85 1.77 1.67 1.82 1.79 1.69 1.85 1.87 1.87 1.89 1.82 1.52 1.73 1.79 1.76 1.69 1.76

Max (SCADA) 2.01 2.07 2.13 2.12 2.09 2.05 2.07 2.09 2.01 2.19 2.02 1.99 2.01 2.01 2.01 2.08 1.94 2 2.01 1.97 1.9 1.94 2.05 2.04 1.96 2.03 2.06 2.07 2.05 2.05 2.01 1.98 1.96 1.94 2.01 2.04

DCWTP Lab 1.85 1.95 1.93 1.95 1.88 1.89 1.91 1.65 1.79 1.65 1.85 1.67 1.84 1.82 1.83 1.76 1.7 1.75 1.88 1.83 1.83 1.6 1.82 1.81 1.78 1.76 1.81 1.91 1.69 1.86 1.89 1.62 1.82 1.7 1.79 1.88

Excursion 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Average (SCADA) 0.4 0.35 0.27 0.33 0.29 0.3 0.29 0.4 0.32 0.44 0.28 0.29 0.3 0.31 0.41 0.36 0.39 0.26 0.26 0.24 0.26 0.37 0.28 0.27 0.33 0.26 0.26 0.29 0.27 0.26 0.34 0.23 0.22 0.25 0.27 0.26

Min (SCADA) 0.25 0.22 0.22 0.22 0.24 0.24 0.2 0.25 0.23 0.23 0.21 0.21 0.25 0.26 0.28 0.26 0.25 0.22 0.22 0.2 0.22 0.27 0.22 0.21 0.21 0.2 0.2 0.2 0.2 0.21 0.17 0.19 0.17 0.18 0.21 0.2

Max (SCADA) 0.63 0.64 0.47 0.68 0.52 0.69 0.48 2.1 0.65 1.21 0.87 0.48 0.39 0.5 1.17 0.79 1.57 0.34 0.33 0.37 0.3 0.67 0.49 0.36 0.53 0.39 0.36 0.54 0.4 0.36 1.63 0.41 0.32 0.4 0.36 0.42

DCWTP Lab 0.44 0.32 0.3 0.33 0.38 0.3 0.29 0.53 0.53 0.66 0.29 0.47 0.41 0.5 0.42 0.44 0.39 0.31 0.32 0.32 0.29 0.65 0.34 0.29 0.35 0.4 0.33 0.33 0.35 0.32 0.26 0.4 0.32 0.25 0.31 0.29

Excursion 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Average (SCADA) 0.43 0.4 0.3 0.38 0.36 0.36 0.33 0.39 0.36 0.42 0.33 0.33 0.33 0.33 0.37 0.34 0.31 0.29 0.3 0.27 0.28 0.41 0.32 0.31 0.3 0.28 0.29 0.28 0.24 0.24 0.3 0.29 0.28 0.29 0.3 0.34

Min (SCADA) 0.29 0.29 0.24 0.24 0.31 0.3 0.27 0.32 0.3 0.3 0.28 0.26 0.28 0.29 0.31 0.28 0.24 0.25 0.27 0.23 0.24 0.28 0.26 0.25 0.21 0.21 0.22 0.2 0.2 0.19 0.19 0.25 0.24 0.24 0.26 0.26

Max (SCADA) 0.67 0.84 0.47 0.63 0.48 0.47 0.45 0.5 0.5 1.29 0.72 0.46 0.45 0.49 0.46 0.52 0.48 0.35 0.42 0.44 0.33 0.8 0.52 0.37 0.5 0.47 0.36 0.4 0.34 0.54 0.71 0.44 0.37 0.4 0.4 0.5

Average (SCADA) 55.9 53.4 53.9 53.4 52 50.5 51.1 49.9 49.1 48.5 48.6 48.6 48.4 47.5 50 51.1 51.1 54.8 59.1 59.1 58.9 58.9 58.3 58.4 58.7 58.6 59.3 60.3 60.9 61.3 61.5 53.2 45.6 45.8 47 47.8

Min (SCADA) 53.4 52.8 53.5 52.2 50.8 48.7 49.9 48.1 47.6 46.9 47.2 38.7 44.7 42.3 43.2 47.6 46.7 36.3 58 58.2 58.1 58.3 57.2 57.3 58.1 57.2 58.1 59.4 60.5 60.7 60.6 43 44.9 45 45.7 47

Max (SCADA) 57.5 54.2 54.5 54.5 53.5 52.1 52.2 52.2 50.6 50.5 49.9 51.3 53.4 51.7 54.1 53.8 54.4 59.8 60 60.1 60.1 59.4 59.4 59.4 59.3 59.8 60.8 61.7 61.7 62.3 62.6 62.6 46.3 46.5 48.4 48.5

DCWTP Lab 59.1 50.9 49.7 57.1 49.2 48.4 48.2 49 47.4 46.5 46.1 46.4 46.2 45.9 47 51.9 46.6 47.1 44 43.9 45.5 44.6 44.5 45.3 45 45.5 44.9 45.2 46.2 46.7 47.6 46.8 47.8 47.4 48.1 46.9

Average (SCADA) 6.48 6.49 6.51 6.49 6.5 6.48 6.48 6.48 6.48 6.48 6.47 6.46 6.49 6.5 6.49 6.48 6.49 6.49 6.48 6.5 6.5 6.53 6.56 6.57 6.58 6.58 6.58 6.57 6.56 6.59 6.56 6.56 6.56 6.56 6.55 6.56

Min (SCADA) 6.45 6.2 6.48 6.45 6.47 6.45 6.43 6.42 6.48 6.46 6.44 6.39 6.46 6.43 6.43 6.41 6.45 6.43 6.43 6.46 6.44 6.5 6.5 6.54 6.56 6.63 6.54 6.54 6.53 6.56 6.53 6.52 6.52 6.51 6.52 6.52

Max (SCADA) 6.51 6.54 6.54 6.54 6.54 6.52 6.52 6.51 6.51 6.51 6.51 6.5 6.55 6.54 6.57 6.55 6.54 6.52 6.52 6.57 6.54 6.56 6.61 6.62 6.61 6.48 6.62 6.61 6.59 6.63 6.6 6.6 6.6 6.59 6.59 6.54

DCWTP Lab 6.4 6.36 6.42 6.44 6.35 6.39 6.62 6.55 6.51 6.47 6.42 6.31 6.52 6.59 6.55 6.48 6.39 6.59 6.39 6.34 6.37 6.35 6.67 6.39 6.46 6.6 6.4 6.51 6.6 6.73 6.7 6.69 6.71 6.72 6.59 6.59

Average (SCADA) 6.84 6.77 6.77 6.73 6.78 6.72 6.79 6.66 6.7 6.65 6.76 6.66 6.61 6.61 6.53 6.64 6.66 6.63 6.58 6.59 6.64 6.61 6.59 6.59 6.58 6.61 6.66 6.69 6.77 6.67 6.77 6.74 6.79 6.83 6.79 6.78

Min (SCADA) 6.49 6.69 6.48 6.63 6.66 6.62 6.68 6.56 6.58 6.5 6.65 6.49 6.54 6.52 6.37 6.45 6.56 6.46 6.47 6.51 6.54 6.57 6.47 6.55 6.49 6.53 6.57 6.61 6.64 6.55 6.67 6.62 6.7 6.75 6.69 6.67

Max (SCADA) 7.12 6.87 6.97 6.89 6.93 6.91 6.96 6.81 6.79 6.79 6.94 6.81 6.68 6.71 6.69 6.86 6.89 6.85 6.71 6.69 6.73 6.67 6.72 6.69 6.7 6.69 6.79 6.75 6.95 6.83 6.99 6.91 6.88 7.04 6.89 6.99

DCWTP Lab 6.54 6.52 6.72 6.68 6.52 6.92 6.72 6.69 6.62 6.42 6.9 6.59 6.79 6.85 6.53 6.5 6.51 6.55 6.61 6.61 6.54 6.45 6.66 6.51 6.52 6.58 6.7 6.8 7.05 6.7 6.72 6.62 6.69 6.96 6.76 6.68

Excursion Low 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Excursion High 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Average (SCADA) 13.8 13.3 13.3 13.1 13.6 13.6 13.9 13.7 13.6 13.9 14.1 14.2 14.2 14 14.1 14.4 14.6 14.7 14.9 15 14.9 14.4 13.9 14 14.1 14.9 15.4 16 16.6 16.6 16.7 16.9 16.6 16.5 16.1 16.1

Min (SCADA) 13.7 12.7 12.9 12.4 13.2 12.7 13.2 13.1 12.9 13.1 13.5 13.6 13.7 13.3 13.4 13.7 14 14.2 14.6 14.7 14.5 14 13.3 13.3 13.7 12.6 14.4 15.7 16.3 16.2 16.3 15.9 15.7 15.5 15.3 15.7

Max (SCADA) 13.9 17.2 13.7 13.8 13.9 14.3 14.4 14.2 14.1 14.4 14.8 14.7 14.7 14.6 14.8 15 15.1 15.2 15.5 15.5 15.5 14.9 14.5 14.4 14.4 16.2 16.3 16.8 16.8 17.1 17.3 17.5 17.7 17.7 16.8 17.4

DCWTP Lab 15.1 14.9 14.9 14.5 14.9 14.5 15 14.7 14.7 15.2 15.4 16.2 16 16 15.6 16.1 16.7 16.7 16.8 16.8 16.5 16.3 14.9 15.4 15.9 14.3 14.6 14.5 16.6 16.6 15.9 16.7 16.9 16.9 16 16.3

Average (SCADA) 20.2 20.3 20.3 20.3 20.8 21.3 21.3 21.4 21.4 21.5 21.6 21.6 21.6 21.7 21.7 21.8 21.9 22.3 22.4 22.4 22.8 23.2 23.2 23.2 23.2 23.4 23.5 23.5 23.5 23.6 23.6 23.6 23.6 23.6 23.6 23.5

Min (SCADA) 20 20.2 20.1 20 20.5 21.1 21.2 21.3 21.3 21.3 21.5 21.4 21.5 21.5 21.4 21.5 22.5 22.2 22.3 22.2 22.4 22.8 22.9 23.1 23 23.1 23.3 23.3 23.3 23.5 23.5 23.4 23.5 23.5 23.5 23.3

Max (SCADA) 20.5 20.6 20.4 20.5 21.6 21.4 21.5 23.6 22.3 21.7 22.1 22.6 21.8 21.9 22.1 22.1 22.2 22.6 22.6 22.7 23.2 23.4 23.9 23.4 23.4 23.4 23.7 23.9 24.8 23.8 23.7 23.8 23.8 23.7 23.7 28.4

TOC (CARO) 11.9 12.4 15.3 7.1 9.2

DOC (CARO) 11.7 11.5 14 6.7 8.6

TOC (CARO) 4.8 4 5.8 6.6 3.7 3.7

DOC (CARO) 4.4 3.9 4.3 6.1 3.6 3.6

TOC % removal 59.7 53.2 56.9 47.9 59.8

Treated Reservoir (CARO) <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

Headgates (CARO) 290/9 710/5 360/4 950/35 11/10

Treated ‐ Reservoir (RDNO)

Headgates (RDNO) >200.5/7.5 >200.5/8.7 >200.5/11.1 >200.5/30.6 144.5/8.7

Treated ‐ Reservoir (CARO) 0.576 0.718 0.526 0.38 0.356

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO) 0.125 0.166 0.114 0.298 0.125

(Difference) Reservoir ‐ Headgates 0.451 0.552 0.412 0.082 0.231

Excursion 0 1.255 0 0 0 0 0 0 1.76 0 0 0 0 0 0 1.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0.155 0 0 0 0 0 0

Treated ‐ Reservoir (Caro) 0.087 0.09 0.18 0.073 0.081

DAF effluent DCWTP Lab (filtered) 0.041 0.049 0.038 0.05 0.039 0.075 0.038 0.062 0.03 0.034

Headgates (CARO) 0.104 0.107 0.103 0.111 0.08

PAC dose Operator log (ppm) 55 53 53 53 53 53 53 53 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 56 56 56 56 55 55 55 55 55 55 55

Epi dose Operator log (ppm) 2.5 2.5 2.5 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4

Floc aid dose Operator log (ppm) 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.2 0.2 0.2 0.2 0.2 0.2 0.2

DAF effluent  ‐ DCWTP lab 7.9 7.2 7.7 7 6.1 6.9 6.3 6.1 6.4 7.3 6.7 6.6 7.1 6.7 6.6 7.4 6.4 6.6 6.2 6.4 6.3 6.4 5.6 6.7 6.4 6.3 6.5 6.6 7.1 5.8 6.3 6.4 6.1 7 6.8 7.5

Raw Water ‐ DCWTP lab 12.9 12.1 12.8 12.9 12.1 11.9 13.3 12.7 12.7 13 12.9 13.4 11.9 11.7 12.1 12.2 12.2 12.8 12.2 12.1 12 11.8 12.7 12.4 12.1 12 12.2 11.9 12.4 12.6 12.8 12.6 12.3 11.9 12.7 12.9

UVT (%) Treated ‐ Reservoir (Caro) 85

Raw Water DCWTP Lab 54 54 50 54 51 58 57 57 57 58 61 63 66 62 60 60 65 65 60 64 65 62 67 61 58 68 69 67 69 67 63 62 64 64 62 63

DAF effluent DCWTP Lab 2 4 3 1 3 4 4 3 2 2 3 3 4 4 4 3 3 3 3 4 4 3 4 3 3 4 3 4 4 4 5 3 4 4 4 4

Color % Removal 96.3 92.6 94.0 98.1 94.1 93.1 93.0 94.7 96.5 96.6 95.1 95.2 93.9 93.5 93.3 95.0 95.4 95.4 95.0 93.8 93.8 95.2 94.0 95.1 94.8 94.1 95.7 94.0 94.2 94.0 92.1 95.2 93.8 93.8 93.5 93.7

Headgates (CARO)

Excursion 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

THM's (total) Treated ‐ Reservoir (Caro)

Excursion 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA) 0 0 0 0 2.4 5.5 5.6 5.7 5.7 5.6 5.5 5.5 5.8 5.7 5.7 5.8 5.2 4.2 5.3 6 5.9 5.5 5.5 5.6 5.6 5.8 5.9 5.9 5.5 5.3 5.5 5.4 5.4 5.4 5.6 5.2

Min (SCADA) 0 0 0 0 0.0 4.7 4.6 4.8 4.8 4.8 4.1 4.3 5.0 4.8 5.1 4.6 0 2.3 4 5.1 4.8 4.5 4.5 4.4 4.2 5.1 4.8 5.2 4.5 4.7 3.4 4.5 4.1 4.6 4.8 4.1

Max (SCADA) 0 0 0 0 6.7 6.2 6.4 6.4 6.4 6.8 6.3 7.3 6.7 6.6 6.6 6.4 6.8 10.2 6.6 6.8 6.6 6.4 6.1 6.2 6.1 6.3 6.3 6.4 6.4 6 10.7 6 6 5.9 6 6

Average (SCADA) 0 0 0 0 0.37 0.85 0.74 0.83 0.81 0.77 0.62 0.54 0.68 0.86 0.88 0.83 0.76 0.81 0.94 1.1 1.06 0.86 0.79 0.86 1.15 1.58 1.84 1.72 1.95 2.07 2.14 2.21 2.61 2.82 2.81 2.75

Min (SCADA) 0 0 0 0 0.02 0.65 0 0.67 0.62 0.57 0.24 0.09 0.43 0.63 0.62 0.73 0.28 0.61 0.35 0.92 0.62 0.27 0.29 0.29 0.46 1.04 1.35 1.46 0.91 0.93 0.73 1.02 1.98 2.41 2.39 1.93

Max (SCADA) 0 0 0 0 0.98 1.02 1.22 1.03 1.04 0.96 1.03 1.37 0.84 1.08 1.04 0.81 1.92 1.07 2.97 1.29 1.39 1.69 1.7 3.16 3.68 3.45 2.13 2.01 4.46 3.55 3.4 3.73 4.32 3.19 3.16 4.03

DCWTP Lab 0.85 0.79 0.72 0.79 0.7 0.73 0.33 0.66 0.99 0.71 0.44 0.93 0.58 1.04 1.15 1.08 0.78 0.71 1.01 1.22 2.2 1.61 1.51 1.75 2.06 2.5 2.2 2.5 2.53 2.54 2.15
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Flow

ML/day
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Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue

30‐Aug 31‐Aug 1‐Sep 2‐Sep 3‐Sep 4‐Sep 5‐Sep 6‐Sep 7‐Sep 8‐Sep 9‐Sep 10‐Sep 11‐Sep 12‐Sep 13‐Sep 14‐Sep 15‐Sep 16‐Sep 17‐Sep 18‐Sep 19‐Sep 20‐Sep 21‐Sep 22‐Sep 23‐Sep 24‐Sep 25‐Sep 26‐Sep 27‐Sep 28‐Sep 29‐Sep 30‐Sep 1‐Oct 2‐Oct 3‐Oct 4‐Oct

119.8 115.6 107.4 105.6 111 109.8 113.2 116.8 118.4 120.2 115.9 108 101.4 105.2 108.5 103.5 94.9 83.8 78.4 67.4 64 63.4 59.6 57.6 52.6 55 43.6 32.2 25.3 23.1 20.8 18.1 11.7 9.2 8 8.7

106.2 0 86.7 92.8 95.6 94.1 91.4 102 0 84 80.5 94.8 90.6 81.8 91.7 84.9 79.2 75.6 65.3 54.7 53.6 56.9 45.4 50.6 27.8 45.8 27.2 22.4 18.9 17.6 0 11 5.7 6.2 0 6.8

125.3 126 127.5 114 124.6 124.8 136 135.9 130.9 132 130 124.2 109 127 126 115.6 108.6 92.5 91.8 82.6 78.5 70 75.4 63.9 62.7 59.7 53 42.2 30.8 30.5 27.9 24.2 18.2 12.6 10.7 12

75.3 75.3 76.9 76.9 75.4 75.9 75.4 74.3 72.2 72.2 72.8 74 75.4 73 70 70.7 72.5 73.8 73.9 75.7 76.1 76.4 77 77.2 74.1 71.2 73.5 75.5 77.1 77.9 77.2 77.5 79.6 80.6 76.1 73.6

74.4 73.2 74 75.3 72.6 73.6 71.5 70.5 65.3 69.8 69.7 71.2 73.8 68.3 67.1 68.6 70 72.2 71.7 72.5 73.6 74.5 74.5 76.1 69.9 69.8 71.8 73.4 75.2 75.6 75.5 76.1 76.6 78.9 72.2 72.3

77.1 78.7 79.5 79.8 78.8 79 80 77.1 76 73.8 75.6 76.5 77.4 77.4 74.5 73.4 75.1 75.2 76.7 78.1 78.5 78 80 78.5 78.9 73.2 74.8 77.8 79.3 79.7 78.8 79.1 82.1 81.8 80.8 74.8

74.1 74.6 76.7 76.8 75.3 75.6 74.7 73.5 71.1 71.1 71.6 73 74.4 71.8 68.4 69.2 71.2 72.8 73.4 75.5 75.9 76.3 76.9 77 73.2 69.9 72.3 75.2 77 77.8 77.1 77.4 79.6 80.6 76 73.5

73.1 72.2 73.6 75.1 72.1 73.2 70 79.1 63.1 68.2 68.5 70.1 72.6 66.3 65.7 66.8 68.4 71 70.7 72.3 73.2 74.6 74.2 75.7 68.3 68.7 70.4 72.5 75.1 75.6 75.5 76.1 76.4 78.9 72 72

76.3 78.6 79.4 79.9 78.8 78.8 80.1 77 75.7 73.3 75.7 75.7 76.6 77 73.7 72.5 74.2 74.4 76.5 78.2 78.4 78.1 79.3 78.2 78.7 71.9 74.2 77.9 79.1 79.7 78.9 79 82.1 81.7 80.7 74.7

1.01 1.04 1.07 1.1 1.11 1.12 1.14 1.2 1.23 1.2 1.28 1.31 1.27 1.25 1.25 1.22 1.16 1.15 1.11 1.06 1.19 1.15 1.19 1.16 1.2 1.3 1.28 1.24 1.26 1.39 1.44 1.39 1.3 1.31 1.21 1.25

0.95 0.92 1.03 1.03 1.07 1.1 1.06 1.12 1.18 1.09 1.1 1.27 1.23 1.21 1.19 1.17 1.12 1.11 1.06 1.03 1.04 1.11 1.13 1.11 1.14 1.22 1.24 1.21 1.22 1.33 1.39 1.32 1.27 1.26 1.17 1.16

1.06 2.49 1.12 1.2 1.17 1.16 1.22 1.41 1.4 1.48 1.38 1.41 1.32 1.3 1.34 1.31 1.21 1.2 1.17 1.14 1.59 1.24 1.28 1.23 1.28 1.35 1.35 1.28 1.35 1.46 1.52 1.47 1.34 1.39 1.27 1.45

1.15 1.22 1.11 1.14 1.18 1.18 1.19 1.38 1.23 1.3 1.38 1.39 1.33 1.35 1.3 1.25 1.21 1.28 1.1 1.11 1.25 1.16 1.25 1.18 1.36 1.38 1.37 1.3 1.36 1.43 1.48 1.45 1.34 1.38 1.28 1.22

1.93 1.85 1.91 1.94 1.97 1.94 1.92 1.86 1.93 1.94 1.99 1.9 1.96 1.94 1.87 1.89 1.78 1.81 2.02 2.03 1.85 1.93 1.97 1.91 1.86 1.97 1.93 1.9 1.83 1.87 1.88 1.85 1.82 1.71 1.72 1.97

1.85 1.75 1.71 1.89 1.85 1.85 1.87 1.71 1.82 1.81 1.82 1.76 1.9 1.83 1.78 1.78 1.67 1.59 1.82 1.94 1.53 1.8 1.84 1.82 1.73 1.86 1.81 1.8 1.74 1.72 1.71 1.71 1.36 1.45 1.32 1.51

2.03 1.92 2.02 2.01 2.05 2.01 1.97 2.01 2.01 2.06 2.06 1.99 2 2.12 1.94 1.95 1.85 1.95 2.2 2.11 2 2.05 2.13 2.01 1.95 2.07 2.01 1.99 1.92 2.01 2.05 2.05 2.06 2.05 2.61 2.41

1.82 1.72 1.86 1.85 1.91 1.92 1.86 1.79 1.91 1.82 1.88 1.77 1.94 1.81 1.84 1.84 1.76 1.84 1.95 1.94 1.89 1.82 1.93 1.79 1.72 1.85 1.9 1.94 1.7 1.75 1.93 1.86 1.62 1.56 1.42 1.64

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.22 0.26 0.29 0.26 0.23 0.21 0.17 0.27 0.24 0.27 0.21 0.26 0.22 0.24 0.26 0.25 0.25 0.33 0.29 0.27 0.32 0.28 0.25 0.24 0.24 0.24 0.27 0.25 0.24 0.26 0.26 0.25 0.28 0.34 0.55 0.44

0.16 0.17 0.24 0.22 0.19 0.18 0.13 0.14 0.17 0.2 0.16 0.2 0.2 0.17 0.2 0.19 0.21 0.23 0.24 0.24 0.24 0.24 0.21 0.21 0.2 0.21 0.23 0.22 0.22 0.23 0.23 0.22 0.24 0.3 0.28 0.29

0.41 0.39 0.49 0.32 0.32 0.28 0.21 0.57 1.28 1.29 0.97 0.94 0.25 0.5 0.44 0.47 0.4 0.52 0.43 0.45 0.56 0.35 0.39 0.3 0.32 0.28 0.41 0.3 0.26 0.29 0.33 0.28 0.34 0.41 1.02 0.71

0.3 0.32 0.32 0.4 0.34 0.33 0.29 0.44 0.35 0.35 0.41 0.36 0.31 0.27 0.29 0.28 0.27 0.39 0.41 0.3 0.29 0.34 0.34 0.26 0.28 0.28 0.29 0.29 0.28 0.28 0.28 0.26 0.29 0.35 0.32 0.69

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.29 0.32 0.33 0.36 0.39 0.37 0.34 0.37 0.29 0.28 0.27 0.26 0.24 0.27 0.3 0.28 0.27 0.37 0.4 0.37 0.41 0.36 0.3 0.31 0.29 0.3 0.27 0.26 0.25 0.29 0.31 0.29 0.38 0.37 0.46 0.25

0.25 0.25 0.28 0.22 0.33 0.29 0.29 0.28 0.24 0.23 0.22 0.23 0.21 0.21 0.26 0.24 0.24 0.32 0.34 0.24 0.3 0.31 0.27 0.27 0.26 0.27 0.23 0.23 0.23 0.26 0.27 0.26 0.32 0.32 0.23 0.22

0.42 0.43 0.43 0.51 0.48 0.46 0.4 0.74 0.41 0.58 0.47 0.33 0.29 0.5 0.46 0.39 0.39 0.49 0.61 0.45 0.75 0.42 0.47 0.35 0.32 0.32 0.41 0.36 0.45 0.39 0.75 0.35 0.54 0.48 1.82 0.3

47.8 46.9 48.8 53.6 57.2 67 23.3 30.6 45.5 45 44.5 44.2 43.6 43.6 42.5 42.1 40.3 39.5 39.8 33.4 36.1 41.9 42.6 41.9 41.2 42.7 43.4 42.9 42.4 41.2 45.3 48.2 49.4 38.1

47.5 15.4 47.1 52.6 53.9 43.7 6 6.3 44.7 44.2 43.9 43.7 43 43.1 42 41.6 39.2 39.2 39.1 27.7 24.6 41.6 42.2 41.2 40.8 40.2 43.2 42.3 42 30 43.4 45.4 45.2 4

48.5 48.1 52.9 55.3 63.8 78.1 43.7 46.2 46.3 45.8 45.3 44.9 44.4 44.3 43.5 42.6 41.9 40.1 40.3 39.1 41.8 42.3 44.1 42.7 41.5 44.5 43.5 43.5 43.3 43.3 47.3 50.9 52.3 46.4

49.2 46.6 48.7 47.2 45.8 83 44.5 43.6 43.5 48.7 43.2 42.8 43.8 42.1 43.4 42 42.9 42.4 46.2 41.5 41.6 42.8 41.5 42.7 42.4 43.7 43.3 55.6 42.3 43.3 44.2 46.4 43.8 43.9 44.9 49

6.57 6.54 6.63 6.64 6.65 6.59 6.79 6.68 6.56 6.44 6.35 6.34 6.34 6.35 6.35 6.35 6.36 6.38 6.38 6.36 6.36 6.35 6.34 6.33 6.33 6.32 6.32 6.33 6.33 6.33 6.33 6.33 6.32 6.3 6.32 6.45

6.55 6.36 6.59 6.59 6.62 6.42 6.56 6.51 6.53 6.32 6.29 6.3 6.31 6.32 6.31 6.32 6.33 6.33 6.36 6.33 6.33 6.33 6.31 6.3 6.3 6.3 6.29 6.31 6.31 6.3 6.28 6.32 6.3 6.28 6.3 6.3

6.6 6.65 6.67 6.67 6.67 6.73 6.96 7.07 6.59 6.66 6.4 6.37 6.38 6.38 6.38 6.37 6.4 6.41 6.41 6.39 6.39 6.37 6.37 6.35 6.36 6.34 6.34 6.36 6.34 6.36 6.35 6.36 6.34 6.33 6.34 6.55

6.54 6.64 6.53 6.59 6.59 6.57 6.54 6.45 6.45 6.3 6.29 6.59 6.56 6.4 6.47 6.44 6.49 6.53 6.52 6.56 6.37 6.51 6.39 6.43 6.39 6.43 6.46 6.55 6.52 6.25 6.51 6.57 6.52 6.56 6.66 6.53

6.81 6.76 6.68 6.7 6.69 6.7 6.75 6.7 6.71 6.64 6.71 6.76 6.71 6.64 6.65 6.75 6.79 6.73 6.67 6.73 6.78 6.79 6.81 6.82 6.8 6.81 6.88 6.93 6.9 6.91 6.92 6.91 6.9 6.4 6.9 6.9

6.65 6.64 6.55 6.63 6.6 6.64 6.65 6.6 6.62 6.51 6.61 6.63 6.65 6.49 6.52 6.6 6.73 6.33 6.56 6.62 6.58 6.73 6.71 6.72 6.7 6.75 6.76 6.78 6.79 6.74 6.77 6.79 6.69 6.76 6.67 6.71

6.94 7.01 6.91 6.82 6.83 6.97 6.95 6.81 6.79 6.74 6.86 6.95 6.77 6.8 6.85 6.9 6.87 6.41 6.87 6.87 6.98 6.89 6.98 6.98 6.97 6.89 7.07 7.11 7.16 7.17 7.08 7.05 7.15 7.11 7.24 7.15

6.89 6.78 6.73 6.78 6.78 6.71 6.77 6.74 6.66 6.7 6.66 7.01 6.9 6.7 6.65 6.72 6.9 6.87 6.8 6.77 6.75 6.85 6.88 6.82 6.89 6.81 6.74 6.92 6.92 6.93 6.9 6.91 6.96 6.99 6.92 6.82

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ‐0.01538 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

17 16.1 15.7 15.2 14.7 14.9 15.2 15.5 15.8 16.1 15.6 15.3 15.3 15.7 15.6 15.7 15.5 14.8 13.9 13.4 13.4 12.2 12.6 13.7 14.3 14.4 14.4 13.4 12.7 12.1 11.1 11.3 11.8 12 12.3 12.2

16.8 15.8 14.7 15 14.2 14.4 14.8 14.9 15.3 15.6 14.4 14.8 14.4 15.1 14.8 15.3 15.3 14.5 13.6 13.1 13 11.5 12.1 13.3 14 14.1 14.3 12.7 12.4 11.6 10.8 10.8 11.5 11.8 12.1 12

17.4 16.8 15.8 15.5 15.3 15.3 15.8 15.9 16.2 16.4 16.4 16.1 15.9 16.3 16.2 16.1 16.1 15.4 14.5 14 14 13 13.5 14.1 14.8 14.8 14.5 14.3 13.2 13 11.6 11.5 11.9 12.1 12.3 12.3

17.1 15.4 15.5 15 12.8 13.1 13.9 13.9 14.1 14.4 14.9 14.9 15 15.4 15.1 15.3 15.4 15 13.2 12.7 13.1 11.8 11.9 12.8 14.1 14.9 14.2 13 13 12 11.9 10.5 10.5 10.5 11.7 12

23.5 23.3 23.7 23.6 23.3 23 22.6 22.3 22 21.7 21.5 21.3 21.2 20.9 20.8 20.7 20.6 20.7 20.7 20.6 20.5 20.5 20.3 20.1 20 19.8 19.7 19.9 19.7 19.6 19.5 19.3 19.1 19 18.7 18.5

23.3 0 23.5 23.3 23.1 22.8 22.3 21.9 21.7 21.3 21.1 21.1 20.9 20.7 20.7 20.6 20.5 20.6 20.6 20.4 20.4 20.3 20.1 20 19.8 19.7 19.7 19.7 19.5 19.8 19.4 19.2 18.9 18.8 18.5 18.4

23.8 23.8 23.9 24.5 23.5 23.2 22.9 28.7 22.1 24.4 21.6 22.6 21.4 21.6 20.8 20.9 20.7 20.9 20.8 20.7 20.7 20.6 20.5 20.6 20.1 20 19.8 35.2 19.8 19.8 19.6 19.7 19.3 19.1 18.9 18.7

9.4 8.4

8.9 8.1

4 3.8

4 3.7

57.4 54.8

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

1500/21 1400/37 590/19 550/41 340/72 670/17

<1/<1 <1/<1

>200.5/53.1 >200.5/45.3 165.2/19.2 >200.5/40.6 129.8/38.4 200.5/15

0.361 0.454 0.405 0.37 0.329 0.378

0.175 0.144 0.17 0.129 0.114 0.144

0.186 0.31 0.235 0.241 0.215 0.234

0 0 0 0 0 0 0 0 0 0.55 0 0 0 0 0.175 0 0 0 0 0 0 0.205 0 0 0 0 0 0 0.075 0 0 0 0 0 0 0.17

0.092 <0.050 0.096 0.063 0.16 0.14

0.043 0.043 0.052 0.051 0.054 0.05 0.06 0.076 0.032 0.025 0.028

0.092 0.073 0.127 0.099 0.089 0.132

56 56 56 55 55 55 55 55 55 55 55 55 55 55 54 51 51 53 53 53 53 53 53 53 53 53 53 53 51 50 51 50 50 50 51 51

2.4 2.4 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

7.1 6.9 6.5 7.3 7.5 6.4 6.3 6.5 7.1 6.6 6.7 6.5 6.4 7.3 5.4 5.6 6.3 6.2 6.7 5.7 6.6 6.5 6.4 6.9 6.2 6.7 6.8 6.2 5.8 6.1 6 7.3 7.5 8.1 9.2 6.9

13.5 12.6 13.5 13.3 12.8 11.9 12.2 12.1 11.8 11.8 11.5 11.9 11.6 10.7 10.6 10.5 10 10.1 9.6 10.2 9.6 9.4 10.4 10.9 10.6 10.1 9.9 10.2 10.3 9.2 9.1 10.8 9.7 9.5 12.1 13.2

62 54 63 60 63 58 61 51 56 58 55 65 61 52 45 55 56 55 54 54 56 51 53 54 53 54 51 57 52 47 45 51 48 48 49 51

4 3 4 4 3 3 4 3 3 4 4 4 4 4 2 4 5 4 4 4 5 2 3 4 4 4 3 4 4 2 3 3 2 3 4 2

93.5 94.4 93.7 93.3 95.2 94.8 93.4 94.1 94.6 93.1 92.7 93.8 93.4 92.3 95.6 92.7 91.1 92.7 92.6 92.6 91.1 96.1 94.3 92.6 92.5 92.6 94.1 93.0 92.3 95.7 93.3 94.1 95.8 93.8 91.8 96.1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.094

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.02

4.9 5 5.4 5.2 5.5 4.3 5.7 5.4 5.4 5.5 5.6 5.5 5.5 5.5 5.5 5.4 5.4 5.4 5.4 5.2 5 5 5.1 3.6

3.7 3 4.3 5.8 4.7 2.9 5 4.7 1.2 4.8 4.5 4.6 4.7 4.6 4.8 4.2 4.7 4.6 4.7 4.4 3.9 4.3 3.6 0

5.4 5.7 5.8 4.5 6 9 6.3 6.1 12.8 6.4 6.6 6.1 6 6.2 6.2 6 6 6.1 6.2 5.7 6 5.6 5.5 5.4

2.58 3.03 3.35 3.37 3.34 3.28 3.35 3.35 3.49 3.39 3.34 3.31 3.29 3.14 3.02 3.12 2.97 2.96 3.13 3.22 3.17 3.23 3.12 2.86

1.1 2.44 2.67 2.74 2.98 2.83 3.01 1.61 2.28 2.83 1.23 2.82 2.88 1.06 2.34 2.66 2.69 2.65 2.81 2.81 2.52 2.79 2.74 0

4.72 4.73 4.99 4.99 3.68 3.77 3.67 4.98 4.99 4.79 4.79 4.64 3.79 4.99 4.98 4.26 3.32 3.27 3.47 3.7 4.81 4.71 4.04 3.86

1.88 3.9 3.21 3.2 3.6 2.8 2.2 1.53 3.4 3 3.3 3.2 3.2 3.2 3.3 3.6 3.4 3.2 3.1 3 4.4 4.3 3.2 3.2



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu

5‐Oct 6‐Oct 7‐Oct 8‐Oct 9‐Oct 10‐Oct 11‐Oct 12‐Oct 13‐Oct 14‐Oct 15‐Oct 16‐Oct 17‐Oct 18‐Oct 19‐Oct 20‐Oct 21‐Oct 22‐Oct 23‐Oct 24‐Oct 25‐Oct 26‐Oct 27‐Oct 28‐Oct 29‐Oct 30‐Oct 31‐Oct 1‐Nov 2‐Nov 3‐Nov 4‐Nov 5‐Nov 6‐Nov 7‐Nov 8‐Nov 9‐Nov 10‐Nov

7.5 9.3 7.9 6.8 7.2 7.3 7.6 5.3 6.2 7.1 6.4 6.4 6.3 6.8 6.1 6.2 4.6 6 5.9 6.2 6.3 6.1 7 5.4 6.6 6.1 4.2 4.8 5.4 6.8 8.3 7.3 7.3 8.4 7.9 8.3 8.5

5.9 5 4.9 5.2 5.1 5 4.4 4.7 4.6 4.7 4.3 4.9 5.1 0 4.9 2.5 0 5 0 4.9 4.7 4.6 4.6 3.8 5 4.8 0 0 5 4.8 5 5 5.1 7 6.4 6.5 4.9

10.1 24.3 15.3 9.1 9 10.8 11 7.1 10.3 10.3 9.4 9.3 8.2 13.7 8.3 9.8 8.9 7.6 9.6 10 10.2 8 12.1 8.3 9 7.6 13.9 9.3 6.3 11.2 14.2 11.1 10.6 11.1 9.8 12.4 11.1

73.9 69.5 67.3 68.5 68.8 71.5 76.2 74.8 61.8 63.3 68 71.2 71 76.1 79.7 81.9 75.2 73.9 72.1 71.6 71 73.3 75.1 74.7 76.3 83 73.9 74.2 68.9 66.4 68.5 72 78 78.3 79.3 78.8 78.6

71.6 58.5 63.7 67.6 68 70 72.6 63.1 56.9 59.3 66.1 69.4 69.8 70.7 77.7 79.6 68.1 70.7 69.9 70.2 69.1 71.4 72 69.4 71.9 79.1 68.5 65.3 66 63.4 62.8 70.6 74.1 76.9 78.3 77.3 77.5

75.6 76 69.5 69.3 70.2 73 78.1 82 67.7 66.1 69.6 72.3 72.1 79.3 81.4 83.7 86.5 75.8 76.5 73.1 71.9 75.3 77.5 81.2 78.9 84.4 85.8 82.1 73.2 70.9 71.8 73.9 81.3 79.3 80.5 80.2 80

73.7 68.9 66.8 68.2 68.4 71.2 76.1 74.6 60.9 62.5 67.8 71.2 70.9 76 79.7 81.8 75 73.7 77 71.5 70.8 73.2 75 74.6 76.2 82.9 73.7 73.9 68.3 65.5 67.8 71.6 77.8 78.2 79.1 78.6 78.5

71.2 56.8 62.8 67.2 67.5 69.3 72.4 62.3 55.4 58.2 65.6 69.3 69.6 70.7 77.7 79.6 67.7 70.4 69.6 70 68.9 71.3 71.8 69.2 71.9 79 68.1 64.7 65.1 62.1 61.4 70.1 73.9 76.7 78.1 77.1 77.3

75.5 75.9 69.1 69.1 69.9 72.8 78.1 81.9 67.5 65.8 69.4 72.3 72.1 79.2 81.3 83.6 86.3 75.6 76.5 73.1 71.7 75.1 77.4 81.1 78.9 84.4 85.6 81.9 72.9 70.4 71.4 73.7 81.1 79.1 80.2 80.1 79.8

1.31 1.19 1.05 0.95 1.02 1.01 0.99 1.01 1.01 1.01 0.97 0.92 0.91 0.92 0.9 0.91 0.97 0.94 0.95 0.95 0.92 0.92 0.94 0.92 0.92 0.95 0.43 0.94 0.94 0.91 0.93 0.9 1.03 1.09 1.15 1.18 1.15

1.23 0.92 0.63 0 0.79 0.97 0.97 0.97 0.97 0.98 0.93 0.9 0.89 0.9 0.89 0.89 0.93 0.92 0.92 0.93 0.89 0.9 0.92 0.89 0.89 0.92 0.92 0.92 0.91 0.88 0.88 0.88 0.93 1.05 1.06 1.11 1.12

1.41 1.43 1.22 1.1 1.08 1.05 1.06 1.07 1.09 1.05 1.01 0.94 0.93 1.54 0.92 1.01 1.16 1.03 0.98 1.05 0.97 0.98 1.04 1 0.99 0.97 0.94 0.96 1.09 1.04 0.99 0.94 1.15 1.2 1.2 1.27 1.27

1.38 1.19 1.27 1.18 1.15 0.99 1.03 1.07 1.02 1.05 1.03 0.9 0.93 0.93 0.96 0.93 1.15 0.99 1 0.98 1 0.93 0.94 1.02 0.92 0.97 0.99 0.99 0.92 0.98 0.98 1.02 0.95 1.03 1.13 1.25 1.16

2.09 2.17 2.3 2.21 2.13 2.02 1.92 1.86 1.68 1.94 1.95 1.88 1.88 1.85 1.79 1.74 1.73 1.55 1.7 1.92 1.92 1.94 2.03 2.03 1.84 2.1 1.86 1.62 1.55 1.84 2.14 2.13 2.02 2.04 2.07 2.09 2.08

1.51 0 1.82 2.04 1.95 1.82 1.67 1.58 1.48 1.7 1.82 1.78 1.76 1.67 1.59 1.61 1.66 1.44 1.51 1.79 1.82 1.8 1.85 1.77 1.69 1.72 1.65 1.34 1.29 1.57 2.05 2.04 1.98 1.99 2.04 2.05 2.02

2.71 3.44 2.81 2.35 2.26 2.17 2.18 2.11 1.86 2.11 2.05 2.01 2.03 2.01 1.98 1.81 1.82 1.73 1.91 2 2 2.06 2.27 2.24 1.97 2.28 2.11 1.8 1.69 2.11 2.22 2.19 2.11 2.09 2.11 2.16 2.12

2.5 1.98 2.15 2.5 2.06 2.08 1.95 1.92 1.59 1.81 1.95 1.97 1.88 1.82 1.77 1.78 1.63 1.6 1.57 1.89 2 1.97 2 2.2 1.89 2.4 1.78 1.62 1.55 1.74 2.02 2.02 2.06 2.01 2.04 2.07 2.06

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.28 0.47 0.39 0.27 0.23 0.22 0.31 0.31 0.23 0.25 0.24 0.25 0.27 0.32 0.28 0.27 0.29 0.31 0.3 0.28 0.3 0.3 0.27 0.3 0.36 0.41 0.36 0.42 0.45 0.38 0.39 0.33 0.34 0.33 0.32 0.29 0.3

0.23 0.25 0.31 0.23 0.21 0.2 0.19 0.23 0.23 0.24 0.23 0.24 0.24 0.27 0.26 0.26 0.28 0.29 0.28 0.27 0.27 0.27 0.25 0.25 0.31 0.38 0.32 0.35 0.41 0.35 0.36 0.3 0.27 0.31 0.29 0.22 0.23

0.33 0.73 0.62 0.32 0.25 0.25 0.6 0.4 0.31 0.28 0.26 0.27 0.31 2.73 0.32 0.3 0.31 0.34 0.33 0.3 0.35 0.35 0.32 0.4 0.4 0.78 0.42 0.5 0.52 0.43 0.5 0.38 0.37 0.4 0.36 0.44 0.4

0.32 0.3 0.4 0.32 0.29 0.31 0.33 0.36 0.28 0.25 0.28 0.28 0.27 0.29 0.29 0.29 0.28 0.31 0.32 0.28 0.31 0.33 0.29 0.38 0.35 0.4 0.37 0.45 0.49 0.43 0.44 0.36 0.38 0.35 0.37 0.35 0.3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.27 0.3 0.27 0.26 0.26 0.25 0.32 0.24 0.25 0.25 0.25 0.25 0.25 0.3 0.27 0.32 0.31 0.35 0.3 0.3 0.34 0.28 0.29 0.32 0.31 0.3 0.36 0.47 0.42 0.4 0.36 0.35 0.38 0.37 0.32 0.3 0.34

0.25 0.26 0.25 0.25 0.25 0.24 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.25 0.25 0.27 0.28 0.27 0.28 0.27 0.25 0.26 0.26 0.28 0.28 0.27 0.36 0.37 0.35 0.32 0.32 0.33 0.33 0.3 0.29 0.27

0.32 0.77 0.35 0.31 0.33 0.32 0.83 0.29 0.29 0.31 0.27 0.31 0.3 0.61 0.3 0.66 0.65 0.48 0.48 0.31 0.58 0.32 0.38 0.39 0.35 0.32 0.72 1.13 0.46 0.45 0.71 0.42 0.46 0.4 0.35 0.35 0.65

44.9 44.6 37.8 46.1 46.3 37.6 39.7 41.7 42.9 43.2 29.5 33 42.9 33.8 39.5 49.9 35.3 54 49.3 60.2 42.9 43.4 27.6 42.6 34.5 33.7 34.1 48.9 45.2 30.6 23.1 35.1 36.8 43.6 45.4 43.4 38.8

4 43.9 4 45.8 32.1 4 18.4 21.8 33.9 40.7 4 4 41.5 4 4 34.8 4 51.6 4 55.9 4 34.3 4 4 4 4 4 48.4 25.7 4 4 4 4 16.5 44 24.9 27.9

66.5 46.5 47 46.3 51 44.3 47.3 49.1 46.6 45.8 45 44.2 44.3 47.8 57.2 58.3 52.5 57.8 64.5 62 64.7 46.2 50.2 54.7 41.7 53.5 49.1 49.9 49.9 45.8 46.6 47.7 55.1 48 48 50.4 42.6

46.5 47.7 49.8 49.6 50.2 46.8 49.8 50.1 51 51.2 52.1 53.3 52.1 53 52.1 51 52.3 52.5 52.4 58.4 57.3 52.8 54.7 51.2 50.7 50.5 52.2 51.3 53.5 51.6 49.8 50.2 55.8 55.7 51.8 48.5 44.2

6.71 6.98 6.89 6.83 6.82 6.83 6.83 6.81 6.83 6.83 6.85 6.85 6.85 6.85 6.84 6.84 6.83 6.86 6.82 6.84 6.83 6.85 6.85 6.85 6.87 6.86 6.86 6.87 6.88 6.87 6.86 6.87 6.84 6.87 6.84 6.82 6.81

6.47 6.95 6.81 6.81 6.79 6.8 6.82 6.78 6.8 6.81 6.83 6.83 6.83 6.82 6.82 6.82 6.79 6.82 6.76 6.8 6.8 6.83 6.79 6.83 6.86 6.81 6.83 6.83 6.61 6.84 6.79 6.82 6.8 6.85 6.67 6.79 6.8

7.99 7.03 7.02 6.85 6.84 6.85 6.84 6.85 6.85 6.86 6.87 6.86 6.87 6.86 6.86 6.87 6.87 6.88 6.86 6.87 6.86 6.87 6.88 6.87 6.88 6.88 6.88 6.88 7.58 6.89 6.88 6.9 6.87 6.89 6.88 6.84 6.83

6.64 6.63 6.6 6.49 6.68 6.8 6.75 6.92 6.78 6.7 6.8 6.86 6.72 6.82 6.78 6.91 6.93 6.82 6.85 6.83 6.7 6.72 6.71 6.68 6.63 6.76 6.71 6.76 6.82 6.75 6.82 6.83 6.8 6.64 6.65 6.6 6.77

6.95 7.04 7.1 7.1 7.1 7.1 7.1 7.11 7.1 7.1 7.1 7.1 7.1 7.18 7.1 7.1 7.11 7.1 7.1 7.1 7.1 7.1 7.1 7.11 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.11 7.12 7.1 7.1 7.1 7.1

6.71 6.85 6.96 7.02 6.98 6.83 6.79 6.81 6.87 6.95 6.92 6.99 7 6.85 6.88 7 6.89 6.9 6.91 7.02 7.03 7 6.96 6.87 6.92 6.97 6.95 6.91 6.97 6.99 7 7.01 6.85 7.02 7.02 7 7

14 7.43 7.45 7.21 7.22 7.39 7.55 7.49 7.33 7.25 7.28 7.24 7.19 10.44 7.3 7.28 7.49 7.38 7.25 7.21 7.17 7.16 7.28 7.39 7.35 7.21 7.32 7.42 7.25 7.16 7.19 7.42 7.75 7.27 7.22 7.21 7.19

6.78 6.84 6.91 6.86 6.98 6.97 6.92 7 7.02 7.02 6.88 7.01 6.86 7.15 6.97 7.05 7 6.86 6.94 6.97 6.87 6.84 6.87 6.75 6.83 6.89 6.89 6.92 7 6.94 6.97 7.02 6.97 6.94 6.96 7.01 6.97

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.8 11.5 11.6 11.5 10.8 10.6 10.9 11.2 11.1 10.6 9.9 9.5 9.1 9 8.8 8.6 8.7 8.5 8.5 8.5 8 7.6 6.4 6.3 6.7 7.3 7.9 7.3 5.8 4.2 4.2 4.1 3.5 2.9 2.7 2.7 2.9

11.3 11.3 11.2 11.1 10.5 10.3 10.6 10.7 10.8 10 9.5 9.2 8.9 8.5 8.6 8.3 8.4 8.4 8.1 8.2 7.5 7 5.8 5.8 6.2 6.9 7.2 6.7 4.6 3.9 4 3.9 3 2.7 2.6 2.6 2.7

14.2 11.7 11.9 11.6 11.2 10.9 11.2 11.5 11.4 10.9 10.2 9.6 9.3 9.4 9.1 9.1 9.2 8.8 8.9 8.9 8.5 8.3 7.2 6.7 7 7.6 8.1 8.1 9.4 4.7 4.9 4.3 4.1 3.1 2.8 2.7 3

11.3 11.5 10.8 10.3 10 9.4 9.4 9.4 9.5 9.7 9 8.2 7.1 7.3 6.9 7.5 7.1 7.2 7.1 7 7.2 7 6.8 4.8 4.2 4.2 4.5 4.5 4.8 3.6 3.8 3.5 3.2 1.9 1.6 1.5 1.6

18.1 17.8 17.5 17.1 17 17 16.8 16.8 16.4 16.2 16.2 16.2 16.1 16.1 16.1 16 16 15.9 15.8 15.8 15.8 15.8 15.9 15.9 15.9 15.9 15.9 15.8 15.7 15.6 15.5 15.5 15.8 16.9 17.2 16.5 16.3

18 17.6 17.3 17 16.9 16.9 16.5 16.5 16.2 16.1 16.1 16.1 16.1 15.9 16 16 15.9 15.8 15.7 15.7 15.7 15.7 15.8 15.9 15.8 15.8 15.8 15.7 0 15.5 15.4 15.4 15.5 16.4 16.7 16.3 16.2

18.6 18.1 17.9 17.4 17.1 17.1 17 17 16.6 16.3 16.3 16.3 16.2 17.3 16.2 16.6 16.1 16 15.9 15.9 15.9 16 16 16.1 16 16.6 16.6 15.9 15.9 15.8 15.6 15.6 16.5 17.4 17.5 16.9 16.6

8

7.9

3.8

3.6

52.5

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1

250/5 130/3 230/2 100/13 280/4

<1/<1

118.4/6.4 94.5/3.1 118.4/4 165.2/9.9 11.1/3.1

0.326 0.321 0.275 0.394 0.339

0.109 0.156 0.097 0.099 0.126

0.217 0.165 0.178 0.295 0.213

0 0 0 0 0 0 0.085 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.475 0 0 0 0 0 0 0.065 0 0

0.098 0.222 0.058 0.127 0.07

0.029 0.033 0.028 0.025 0.027 0.03 0.025 0.025 0.031 0.022 0.027

0.087 0.08 0.074 0.07 0.081

51 51 51 51 51 51 51 51 51 50 50 50 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49

2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

8.1 9.3 9.5 8.7 9 9 9.8 9.4 9.2 9.7 9.4 9.5 9.2 9.3 9.1 8.8 8.7 9.2 9.1 8.8 9.2 8.8 8 8.6 7.9 7.8 8.4 6.9 7.7 8.9 9.4 10.1 10.3 9.9 9 8.3 9.8

12.4 13 12.7 13.7 13.2 14.5 14.1 14.4 13.6 14.1 14 13.7 12.7 11.9 13 12 12.1 11.8 11.5 12.5 12.8 12.5 12.4 10.5 12.1 10.9 10 9.2 10.8 12.2 12.8 13.4 13.5 14.4 14.6 12.4 13.1

53 46 49 49 48 49 50 46 50 47 44 48 45 47 44 43 46 42 43 45 45 44 41 38 41 42 49 45 46 43 41 43 42 42 48 43 38

3 2 3 3 2 3 3 3 3 3 2 4 1 2 1 1 2 2 2 3 2 3 1 2 1 2 3 2 3 2 3 3 2 2 2 1 2

94.3 95.7 93.9 93.9 95.8 93.9 94.0 93.5 94.0 93.6 95.5 91.7 97.8 95.7 97.7 97.7 95.7 95.2 95.3 93.3 95.6 93.2 97.6 94.7 97.6 95.2 93.9 95.6 93.5 95.3 92.7 93.0 95.2 95.2 95.8 97.7 94.7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat

11‐Nov 12‐Nov 13‐Nov 14‐Nov 15‐Nov 16‐Nov 17‐Nov 18‐Nov 19‐Nov 20‐Nov 21‐Nov 22‐Nov 23‐Nov 24‐Nov 25‐Nov 26‐Nov 27‐Nov 28‐Nov 29‐Nov 30‐Nov 1‐Dec 2‐Dec 3‐Dec 4‐Dec 5‐Dec 6‐Dec 7‐Dec 8‐Dec 9‐Dec 10‐Dec 11‐Dec 12‐Dec 13‐Dec 14‐Dec 15‐Dec 16‐Dec 17‐Dec

7.8 7.8 8.3 7.5 7.2 4.1 5.5 7.5 6.8 7.7 7.5 7.2 6.9 6.9 7.4 7.3 7.7 7.2 7.1 7.8 6.8 6.9 7.3 7.8 7.4 7.8 7.3 4.4 6.3 7.1 7.4 6.2 6.4 6.4 6.5 8 6.9

4.7 5.1 6.6 4.8 5 0 0 4.9 5 0 5 5.1 0 0 5.9 5.3 5.1 4.8 4.9 5.2 5 5 5.1 5.2 4.6 4.8 5.1 0 4.8 4.8 4.9 0 5.9 5.1 5.9 7.3 5.8

10.8 9.2 10.2 16.5 9.7 8.2 16.9 11.1 9.2 10.6 9.9 8.8 8.3 8.9 9.2 10.7 11 11.2 15.2 11.1 8.7 10.4 9.1 9.7 8.7 14.2 9 15.7 9.3 9.5 10.7 11.1 8.1 11.2 8.2 9.3 7.6

78.9 79.1 80.2 80.3 80.3 79.5 66.2 67 67.1 66.3 66.1 66 65.4 64.4 64.2 65.9 66.2 65.5 64.3 65.4 68.9 76.7 78.4 79.4 80.4 81.1 81.8 77.2 77.1 79.9 81.3 79.7 69 75 66.7 65.9 76

77.5 78.3 78.9 78.7 79.4 72 61 65.7 65.7 64.7 65.2 65.4 63.5 63 62.8 64 65.1 64.1 61.8 63 67.6 70.5 77.6 78 79.4 79.6 80.7 71.3 73.2 76.5 80 68.2 67 67.4 60.8 61 69.1

80.4 80.2 81 81.5 81.4 83.1 71.8 68.3 68.4 68 67.8 67.4 66.9 65.7 65.9 67.9 68.1 67.4 65.9 67.9 70.5 79.2 79.8 80.7 82.3 82.3 83.2 84.7 79.8 81.7 82.5 85.1 70.6 81.5 70.4 69 79.6

78.8 79 80 80.2 80.1 79.1 65.1 65.9 66.2 65.5 65.1 64.8 64.1 63 63.2 65.2 65.4 65 63.3 64.7 68.5 76.3 78.1 79.2 80.1 80.7 81.5 76.8 76.8 79.7 81 79.3 68.6 74.6 66.2 65.5 75.7

77.5 78.2 78.8 78.6 79.2 71.4 59.2 64.2 64.6 64.1 64 64.1 62.2 61.4 61.5 63.1 63.9 63.5 60.6 62 67.2 70 77.2 77.8 79.1 79.3 80.5 71 72.9 76.3 79.7 67.8 66.4 66.8 59.9 60 68.7

80.2 80.1 80.7 81.3 81.2 82.8 71 67.4 67.6 67.4 66.9 66.3 66 64.7 65.3 67.3 67.3 66.9 65.3 67.5 70 78.9 79.5 80.4 81.8 81.8 82.8 84.4 79.4 81.4 82.1 84.8 70.3 81.2 70 68.6 79.3

1.05 0.96 0.9 0.87 0.83 0.83 0.88 0.94 0.88 0.84 0.83 0.84 1.03 1.43 0.96 0.82 0.78 0.8 0.81 0.77 0.77 0.83 0.93 0.84 0.77 0.87 0.87 0.84 0.81 0.76 0.71 0.8 0.79 0.8 0.83 0.79 0.82

0.99 0.92 0.87 0.83 0.82 0.82 0.81 0.9 0.86 0.8 0.79 0.81 0.86 1.16 0.87 0.78 0.77 0.77 0.78 0.76 0.75 0.76 0.88 0.79 0.75 0.74 0.82 0.82 0.77 0.72 0.69 0.77 0.76 0.74 0.79 0.77 0.79

1.14 1.01 0.94 1.07 0.86 0.85 1.2 0.99 0.9 0.87 1.01 0.91 1.35 1.73 1.16 0.87 0.8 1.09 1.41 0.94 0.78 0.91 0.97 0.88 0.79 1.06 1.02 0.86 0.87 0.8 0.78 0.91 0.93 0.89 0.88 0.89 0.85

1.1 0.97 0.95 0.81 0.88 0.83 0.81 1 0.88 0.87 0.88 0.92 0.93 1.44 0.99 0.88 0.8 0.9 0.83 0.82 0.79 0.8 0.93 0.89 0.75 0.87 0.94 0.93 0.82 0.77 0.69 0.79 0.83 0.75 0.83 0.8 0.84

1.94 1.92 1.96 1.96 1.76 1.75 1.78 1.83 2.06 2.18 2.23 2.14 2.16 2.2 2.17 1.99 1.88 1.83 1.82 1.84 1.83 1.77 1.75 1.85 1.89 1.77 1.8 1.73 1.64 1.73 1.77 1.74 1.76 1.78 1.96 2.08 1.98

1.88 1.87 1.9 1.87 1.7 1.71 1.69 1.73 1.97 2.11 2.17 2.06 1.97 2.09 2.06 1.87 1.75 1.72 1.69 1.73 1.73 1.65 1.68 1.74 1.8 1.7 1.76 1.64 1.56 1.57 1.67 1.76 1.69 1.59 1.77 1.86 1.9

2.03 1.97 2.01 2.01 1.88 1.79 1.89 1.98 2.13 2.27 2.3 2.25 2.27 2.25 2.28 2.09 1.95 1.92 1.91 1.91 1.9 1.89 1.83 1.95 2 1.84 1.83 1.82 1.72 1.91 1.82 1.82 1.84 1.97 2.07 2.17 2.12

1.9 1.9 1.95 1.94 1.74 1.72 1.72 1.75 2 2.07 2.14 2.15 2.14 2.19 2.1 1.97 1.91 1.87 1.85 1.79 1.84 1.74 1.8 1.78 1.89 1.75 1.79 1.76 1.61 1.87 1.72 1.78 1.72 1.7 2 2.15 1.94

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.32 0.29 0.28 0.28 0.29 0.26 0.26 0.32 0.3 0.27 0.27 0.27 0.28 0.24 0.24 0.25 0.24 0.24 0.24 0.26 0.25 0.33 0.35 0.29 0.26 0.26 0.28 0.26 0.28 0.3 0.3 0.29 0.27 0.29 0.26 0.23 0.25

0.3 0.26 0.25 0.26 0.27 0.22 0.19 0.29 0.28 0.26 0.26 0.26 0.26 0.22 0.23 0.23 0.21 0.21 0.22 0.22 0.23 0.16 0.3 0.26 0.24 0.23 0.25 0.21 0.26 0.27 0.27 0.26 0.25 0.2 0.22 0.2 0.2

0.36 0.33 0.49 0.32 0.32 0.39 0.38 0.37 0.36 0.34 0.31 0.32 0.45 0.34 0.29 0.28 0.41 0.31 0.41 0.31 0.26 0.48 0.44 0.33 0.28 0.36 0.35 0.3 0.32 0.37 0.37 0.58 0.33 0.33 0.38 0.27 0.29

0.34 0.34 0.35 0.3 0.3 0.32 0.32 0.32 0.35 0.38 0.3 0.29 0.33 0.28 0.27 0.28 0.28 0.26 0.27 0.27 0.28 0.28 0.37 0.32 0.28 0.29 0.32 0.28 0.32 0.4 0.33 0.34 0.3 0.34 0.31 0.27 0.28

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.33 0.27 0.26 0.3 0.28 0.25 0.32 0.37 0.31 0.29 0.3 0.29 0.27 0.24 0.24 0.25 0.24 0.24 0.24 0.26 0.25 0.31 0.31 0.3 0.26 0.29 0.26 0.33 0.31 0.35 0.3 0.32 0.31 0.32 0.25 0.25 0.23

0.3 0.24 0.24 0.24 0.25 0.23 0.22 0.3 0.28 0.27 0.28 0.28 0.23 0.22 0.23 0.23 0.21 0.21 0.22 0.22 0.23 0.23 0.28 0.27 0.24 0.25 0.24 0.23 0.28 0.28 0.28 0.28 0.28 0.26 0.23 0.24 0.22

0.47 0.3 0.3 0.58 0.33 0.28 0.83 0.69 0.36 0.31 0.33 0.36 0.3 0.26 0.29 0.28 0.41 0.31 0.41 0.31 0.26 0.47 0.35 0.38 0.29 0.47 0.55 0.53 0.35 0.44 0.37 0.65 0.39 0.49 0.29 0.35 0.28

28.6 28.7 42.7 49 50.7 51 52.5 49.9 47.8 46.9 49.2 47.6 47.1 47.5 50.2 49.8 49.8 52 51.7 51.7 50.9 52.3 49.9 50.6 50.5 50.3 48.3 50.5 50.7 50.9 49 46.3 46.2 46.8 45.9 46.6 47.8

4 4 38.7 43.6 49.6 46.4 48 45.9 43 42.3 45.7 43.3 43.9 43.1 46.8 46.3 45.1 49.6 47.5 47.7 47.3 47.4 45.5 45.8 45.6 45.7 46.4 47.1 43.1 46.9 45 0 42 43.6 41.9 41.6 45.3

42.7 43.5 45.5 50.3 43.3 55.2 56.9 54.8 57.3 50.5 53.2 51.6 50.4 51.2 54.5 54.5 55.5 57.3 58.9 54.5 54.4 57.5 56.1 54.4 55 56 54 54.6 56.4 57.7 54.1 50.9 50.6 52.4 49.6 51.1 52.8

44.6 45.8 43.8 44.5 49.9 47.3 45.8 45.4 43.7 42.5 44.6 46.1 44.2 41.6 44 45.6 45.7 45.3 43.8 44.9 44.5 44.6 46.1 46.7 45 46.4 49 46.4 47.6 49.5 47.8 48.5 46.1 45.8 43.3 46.2 48.5

6.81 6.82 6.82 6.82 6.83 6.84 6.83 6.83 6.81 6.82 6.82 6.82 6.79 6.79 6.83 6.83 6.78 6.74 6.73 6.76 6.75 6.76 6.77 6.76 6.75 6.77 6.87 6.97 6.77 6.63 6.65 6.57 6.66 6.66 6.66 6.66 6.67

6.79 6.81 6.8 4.8 6.8 6.83 6.8 6.81 6.78 6.79 6.8 6.79 6.77 6.78 6.82 6.82 6.73 6.71 6.66 6.74 6.73 6.73 6.76 6.75 6.74 6.76 6.59 6.95 6.6 6.55 6.6 0 6.63 6.63 6.61 6.56 6.64

6.82 6.84 6.85 6.85 6.86 6.87 6.85 6.86 6.83 6.83 6.85 6.83 6.81 6.82 6.85 6.85 6.84 6.77 6.76 6.77 6.77 6.78 6.78 6.78 6.77 6.79 7.93 7 6.99 6.68 6.69 6.69 6.69 6.68 6.68 6.69 6.7

6.75 6.81 6.85 6.92 6.65 6.7 7.02 6.93 6.83 6.61 6.76 6.8 6.68 6.62 6.67 6.7 6.68 6.58 6.62 6.71 6.18 6.77 6.69 6.75 6.64 6.62 6.65 6.6 6.58 6.74 6.76 6.61 6.64 6.48 6.57 6.54 6.6

7.1 7.1 7.1 7.1 7.1 7.1 7.12 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.12 7.1 7.1 7.1 7.1 7.1 7.08 7.07 7.08 7.07 7.07 7.08 7.07 7 7 7.01

6.98 7.04 7.05 7.02 7.02 6.91 6.91 7.05 7.06 7.03 7.03 7.03 7 7.04 7.01 6.9 6.96 6.97 6.98 7 6.98 6.77 6.96 7.01 6.85 6.88 6.98 6.74 6.85 6.88 6.97 6.99 6.97 6.8 6.93 6.77 6.67

7.23 7.17 7.17 7.18 7.2 7.4 7.55 7.16 7.14 7.17 7.15 7.16 7.19 7.21 7.21 7.22 7.18 7.2 7.19 7.21 7.27 7.79 7.26 7.17 7.31 7.27 7.25 8.1 7.43 7.51 7.23 7.15 7.23 7.94 7.11 7.22 7.72

6.95 6.99 7.01 6.91 6.9 6.8 6.99 7.01 6.93 6.78 6.98 7.01 6.98 6.97 6.82 6.8 6.95 6.94 6.89 6.82 6.52 6.68 6.96 7.01 6.99 6.93 6.85 6.67 6.75 6.79 6.74 6.72 6.87 6.91 6.9 6.97 6.95

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3.3 3.9 4.1 3.9 3.8 3.6 3.7 3.1 2.9 2.8 2.9 3 3 3.3 3.6 3.6 2.7 2.5 2.7 2.5 2.5 2.4 2.2 2.2 2.3 2.3 1.6 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

2.9 3.6 4 3.7 3.6 3.4 3 3 2.7 2.8 2.8 2.8 3 3 3.5 6.5 2 2.1 2.4 2.3 2.3 2.2 2.2 2.2 2.3 2.3 0.8 0.8 0.8 0.7 0.7 0 0.8 0.9 0.8 0.8 0.8

3.6 4.1 4.2 4.1 4 4 4.6 3.2 3.2 2.9 3 3.1 3.1 3.5 3.7 3.7 3.9 2.9 3 2.6 2.6 2.6 2.2 2.3 2.4 2.4 3.9 1.1 1 0.8 0.8 1.1 0.9 0.9 0.9 0.9 0.9

1.6 1.6 1.6 2.8 2.5 2.7 3 1.4 1.5 1.2 1.2 1 1 1 1.7 1.5 1.7 2.4 3.4 3.5 3.8 2.3 2.4 2.4 1.8 2.2 2.1 1.8 1.7 1.5 1.4 1.2 0.9 0.9 1.2 1 1

16.3 16.2 16.1 16.2 16.1 16.3 16.6 16.9 16.7 16.7 16.9 16.7 16.1 15.7 15.9 16.1 16.2 16.1 16.1 16 16 16.2 16.3 16.3 16.4 16.6 16.6 16.7 16.7 17.3 12 16.4 16.4 16.7 16.6 16 15.5

16.2 16.1 16 16.1 16.1 16.1 16.2 16.8 16.6 16.5 16.5 16.3 15.8 15.5 15.6 15.9 16.1 16 16 15.9 15.9 15.9 16.2 16.2 16.3 16.3 16.5 16.6 16.4 16.8 16.8 0 16.3 16.4 16.3 15.6 15.1

16.4 16.3 16.3 16.3 16.3 16.4 17.2 17.1 16.9 16.8 17.2 16.9 16.4 15.9 16.1 16.2 16.3 16.2 16.1 16.1 16.1 16.5 16.4 16.4 16 16.8 16.8 16.8 16.9 17.5 17.2 17 16.7 17.2 17 16.3 16

7.7

7.6

3.3

3.2

57.1

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1

78/1 150/4 120/30 70/2 45/4

<1/<1

94.5/<1 94.5/<1 73.8/23.8 50.4/4.2 69.7/1

0.309 0.339 0.334 0.295 0.311

0.111 0.141 0.16 0.115 0.115

0.198 0.198 0.174 0.18 0.196

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

<0.050 0.111 0.073 0.053 0.074

0.014 0.03 0.012 0.01 0.026 0.025 0.037 0.015 0.016

<0.050 <0.050 0.084 0.08 0.077

49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 46 49 49 49 49 49 49 49 49 49 49 49 49

2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

9.6 8.9 9 8.5 9.3 9 8.6 9.5 8.8 8.5 8.7 7.3 7.5 7.7 7.9 8.4 8.1 8.6 8.4 8.5 7.5 7.7 8.3 8.9 8.6 9.8 9 7.8 8.6 9.7 9.6 9.5 10 9.1 8 9.2

13.3 13.2 12.9 12.4 11.9 13 13.5 12.7 12.4 11.3 12.8 12.5 12.4 12 12.6 12.1 11.5 11.9 11.7 12.2 12.7 13.1 12.2 11.9 10.9 11.6 10.5 11.2 10.7 11.3 12.8 13.2 12.4 13.5 12.9 13.5 13.8

44 45 40 42 36 42 42 44 43 41 42 36 47 43 43 40 44 42 37 40 43 42 41 40 43 41 42 47 43 45 38 43 46 43 43 41 45

2 3 2 1 2 2 2 3 3 3 1 2 2 2 2 3 2 1 0 2 2 1 3 2 2 2 1 2 2 3 2 3 2 2 2 2 2

95.5 93.3 95.0 97.6 94.4 95.2 95.2 93.2 93.0 92.7 97.6 94.4 95.7 95.3 95.3 92.5 95.5 97.6 100.0 95.0 95.3 97.6 92.7 95.0 95.3 95.1 97.6 95.7 95.3 93.3 94.7 93.0 95.7 95.3 95.3 95.1 95.6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.066

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon

18‐Dec 19‐Dec 20‐Dec 21‐Dec 22‐Dec 23‐Dec 24‐Dec 25‐Dec 26‐Dec 27‐Dec 28‐Dec 29‐Dec 30‐Dec 31‐Dec 1‐Jan 2‐Jan 3‐Jan 4‐Jan 5‐Jan 6‐Jan 7‐Jan 8‐Jan 9‐Jan 10‐Jan 11‐Jan 12‐Jan 13‐Jan 14‐Jan 15‐Jan 16‐Jan 17‐Jan 18‐Jan 19‐Jan 20‐Jan 21‐Jan 22‐Jan 23‐Jan

5.7 6.2 6.8 6.9 5.1 6.6 6.2 6.3 6.3 6.4 6.3 6.2 5.7 6 6.3 6.5 6.5 6.3 5.8 6 6.1 6 6.4 6 5.8 5.7 5.9 6.1 6.1 6.3 5.8 5.8 6.2 6.6 6.1 6.1 6.3

5.2 5.3 5.8 5.9 0 4.9 5.6 0 5.6 5.6 5.6 5.3 2.9 5.7 5.9 6.4 5.6 5.7 5.7 5.7 5.9 5.9 5.9 5.6 5.5 5.4 0 5.9 5.8 5.4 5.7 5.6 5.7 6.1 0 5.8 5.9

6.1 11.2 8.8 8.7 7.1 11.1 6.9 6.8 6.7 6.7 6.6 11.1 52.5 6.4 6.7 6.6 11.8 12.1 5.9 6.4 6.3 6.1 12.1 6.2 6.2 6 6.1 6.4 6.3 11.2 6.1 6 6.7 12.2 6.4 12.1 6.9

75.6 70.1 73.1 81.2 79.8 78.8 76.2 76.5 75.9 75.7 77.1 79.1 76 73.7 71.9 73.5 77.8 79.9 78.5 76.7 75.8 76.6 76.5 78.6 80 76 72.7 72.4 75.9 77.2 77.2 74.6 68 72.1 73.6 71.6 67.8

68.7 65.4 65.5 74 72.4 72.6 81.4 71.5 72 72.5 72.2 72.5 71 68 67.8 69.9 80.2 74.6 73.8 73.9 72.9 77.8 72.9 73.5 75 70.1 69.9 68.7 72.3 72.7 73.2 69 66.7 67.9 69.8 68 64.3

81.1 74.3 77.4 85.5 89.4 84.8 80.1 79.8 78.5 78.3 81.2 84.9 80.5 77.9 74.1 76.7 82.3 83.3 81.5 79.1 77.8 79.8 79.9 80.8 82.6 79.4 74.7 75.3 78.5 81.5 80.3 77 69.7 75.4 76.6 75.3 70.8

75.3 69.6 72.7 80.8 79.5 78.5 75.8 76.2 75.6 75.4 76.8 78.9 75.7 73.3 71.5 73.1 77.3 79.5 78.3 76.4 75.5 76.3 76.3 78.2 79.7 75.7 72.5 72.1 75.6 77.1 77 74.4 67.5 71.7 73.2 71 67.2

68.3 64.7 64.7 73.7 72.1 72.2 71 71 71.7 72.1 71.7 72.2 70.6 67.6 67.4 69.4 69.7 74.2 73.5 73.6 72.4 72.4 72.6 73.2 74.8 69.8 69.6 68.3 71.9 72.4 72.9 68.5 66.1 67.4 69.2 67.1 63.2

80.9 73.8 77.1 85.1 89.1 84.6 79.7 79.5 78.2 78 81 84.6 80.2 77.6 73.8 76.3 81.8 83 81.2 78.8 77.5 79.5 79.8 80.3 82.3 79.1 74.5 74.9 78.2 81.4 80.1 76.9 69.4 75.1 76.3 74.9 70.2

0.76 0.72 0.77 0.84 0.74 0.68 0.72 0.84 0.79 0.73 0.68 0.67 0.74 0.7 0.64 0.64 0.65 0.66 0.66 0.76 0.64 0.63 0.62 0.63 0.63 0.64 0.67 0.85 0.86 0.85 0.79 0.73 0.7 0.75 0.77 0.83 0.86

0.73 0.7 0.69 0.79 0.71 0.66 0.73 0.82 0.75 0.69 0.67 0.66 0.66 0.62 0.63 0.64 0.64 0.64 0.64 0.63 0.62 0.62 0.62 0.62 0.62 0.63 0.63 0.76 0.85 0.83 0.74 0.71 0.69 0.72 0.75 0.78 0.83

0.79 0.75 0.88 0.96 0.86 0.74 0.82 0.86 0.84 0.76 0.69 0.84 10.4 1.58 0.65 0.65 0.67 0.67 0.77 4.14 0.66 0.64 0.63 0.73 0.64 0.69 0.76 0.88 0.87 0.87 0.9 0.74 0.8 0.78 0.79 0.87 0.9

0.83 0.74 0.69 0.82 0.75 0.73 0.79 0.87 0.84 0.79 0.67 0.72 0.73 0.67 0.63 0.65 0.64 0.69 0.69 0.67 0.68 0.66 0.64 0.63 0.64 0.67 0.69 0.86 0.88 0.86 0.78 0.73 0.71 0.73 0.8 0.83 0.86

1.88 1.87 1.81 1.91 1.81 1.83 1.77 1.77 1.94 1.97 2.05 1.99 1.75 1.85 2.06 2.14 2.17 2.14 1.93 1.84 1.89 1.88 1.9 1.9 2.05 1.91 1.79 1.73 1.8 1.95 1.96 1.96 1.98 1.97 1.89 1.85 1.97

1.73 1.64 1.62 1.65 1.7 1.66 1.71 1.58 1.73 1.77 1.69 1.73 1.6 1.53 1.8 1.86 1.84 1.9 1.81 1.72 1.66 1.66 1.66 1.71 1.66 1.75 1.62 1.51 1.6 1.66 1.82 1.78 1.79 1.78 1.64 1.63 1.63

2 2.08 1.99 2.08 1.93 1.97 1.84 1.97 2.12 2.15 2.33 2.35 1.84 2.1 2.25 2.32 2.52 2.39 2.13 1.93 2.04 2.04 2.11 2.07 2.3 2.01 1.95 1.88 2.01 2.21 2.1 2.16 2.12 2.12 2.06 2.03 2.21

1.89 1.87 1.87 1.81 1.72 1.76 1.73 1.68 1.95 1.88 2.18 1.96 1.8 1.8 2.05 2.1 2.02 2.05 2.03 1.9 1.85 1.89 1.96 1.85 2.19 1.89 1.79 1.62 1.66 1.77 1.82 2.05 1.94 2.12 1.84 1.87 1.91

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.24 0.24 0.31 0.31 0.27 0.27 0.24 0.24 0.22 0.22 0.21 0.25 0.28 0.28 0.21 0.21 0.27 0.33 0.31 0.33 0.25 0.26 0.26 0.26 0.27 0.23 0.23 0.27 0.26 0.25 0.24 0.24 0.21 0.23 0.28 0.26 0.27

0.19 0.18 0.26 0.27 0.24 0.2 0.2 0.18 0.17 0.16 0.17 0.16 0.22 0.22 0.16 0.15 0.16 0.29 0.27 0.23 0.19 0.17 0.19 0.19 0.18 0.19 0.15 0.19 0.2 0.17 0.19 0.2 0.17 0.17 0.25 0.21 0.22

0.31 0.43 0.53 0.37 0.35 1.02 0.39 0.33 0.29 0.94 0.25 0.3 0.31 0.33 0.27 0.25 0.66 0.55 0.43 53.6 0.31 0.58 0.31 0.33 0.92 0.26 0.35 0.3 0.28 0.44 0.28 0.26 0.27 0.33 0.33 0.31 0.33

0.27 0.3 0.33 0.33 0.3 0.31 0.3 0.3 0.29 0.28 0.29 0.29 0.29 0.33 0.27 0.34 0.28 0.35 0.35 0.32 0.29 0.3 0.28 0.29 0.3 0.28 0.26 0.24 0.28 0.25 0.29 0.3 0.25 0.26 0.32 0.3 0.28

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.24 0.27 0.29 0.29 0.29 0.28 0.31 0.28 0.26 0.25 0.25 0.29 0.34 0.28 0.26 0.26 0.35 0.36 0.32 0.32 0.31 0.32 0.31 0.3 0.3 0.3 0.39 0.36 0.32 0.36 0.33 0.34 0.31 0.37 0.36 0.39 0.34

0.22 0.24 0.27 0.27 0.25 0.24 0.29 0.26 0.24 0.24 0.24 0.24 0.3 0.27 0.26 0.26 0.26 0.3 0.31 0.3 0.3 0.29 0.29 0.29 0.28 0.28 0.34 0.32 0.29 0.3 0.33 0.32 0.3 0.31 0.32 0.31 0.28

0.43 0.55 0.52 0.34 0.46 0.47 0.35 0.34 0.37 0.32 0.32 0.51 0.73 0.3 0.31 0.29 1.18 0.69 0.34 0.72 0.35 0.42 0.53 0.45 0.39 0.44 0.47 46 0.36 1.03 0.37 0.6 0.39 0.47 0.44 0.59 0.53

48.4 49.8 50.7 48.6 48.4 50.9 51.1 47.3 48 48.5 48.7 49.4 50.4 51.7 53.2 54.1 55.5 55.4 54.9 54.8 55.6 55.8 56.1 55.6 56 56.8 58.8 55 49.6 48.6 48.6 48.9 49.9 49.6 48.3 47.5 46.4

44.8 45.2 46.5 45.5 43.6 47.3 45.1 42.6 45.4 43.6 44.3 45.7 46.4 48.5 49.7 50.9 49.1 49.8 51.3 50.1 51 52 51.6 52.1 52.4 51.4 53 48.6 45.6 45.5 44.2 45.4 46.2 43.9 45.1 42.9 43.4

53.5 56.6 55.8 55.1 54.4 56.8 57.4 52.4 53.6 53.3 54.3 52.8 55.7 57.1 58.2 59.9 61.5 61.1 59.7 60 60.5 61.7 62 61.2 60.5 62.7 64.9 64.2 54.6 53.3 53.4 52.5 53.9 54.5 51.9 51.6 52.1

49.1 48.1 51 49.6 49.9 50.1 51.8 50.2 48.9 50.3 47.6 47.9 50.2 49.3 49.6 48.4 52.9 54.6 54.5 53.8 52.9 52.6 53.8 52.9 53.3 57.9 58.1 56.8 51.2 45.1 49.2 49.7 47.2 49.2 50.4 48.3 45.5

6.67 6.67 6.59 6.66 6.7 6.57 6.56 6.64 6.63 6.63 6.63 6.59 6.63 6.59 6.58 6.51 6.35 6.32 6.35 6.55 6.6 6.53 6.52 6.5 6.51 6.47 6.34 6.43 6.68 6.76 6.75 6.73 6.74 6.74 6.8 6.88 6.94

6.62 6.6 6.53 6.59 6.65 6.7 6.44 6.57 6.58 6.58 6.57 6.52 6.57 6.53 6.5 6.44 6.24 6.26 6.3 5.69 6.5 6.49 6.45 6.43 6.47 6.4 6.26 6.27 6.54 6.71 6.7 6.67 6.66 6.68 6.73 6.82 6.89

6.69 6.7 6.65 6.7 6.73 6.67 6.62 6.67 6.67 6.66 6.68 6.65 6.69 6.64 6.65 6.55 6.44 6.39 6.4 6.81 6.74 6.58 6.58 6.62 6.56 6.5 6.42 6.59 6.76 6.81 6.8 6.78 6.84 6.79 6.85 6.95 6.99

6.63 6.54 6.56 6.55 6.62 6.51 6.49 6.51 6.58 6.56 6.48 6.52 6.51 6.47 6.64 6.42 6.48 6.5 6.48 6.47 6.49 6.44 6.42 6.35 6.45 6.46 6.48 6.46 6.55 6.97 7.1 7.04 7.11 7.51 7.67 7.43 7.41

7.02 7.01 7 7 7 7.01 7.01 7.01 7 7.01 7.01 7.02 7.01 7.01 7.01 7.01 7.01 7 7 7 7.01 6.96 6.91 6.92 6.92 6.91 6.91 6.91 6.9 6.92 6.92 6.9 6.9 6.91 6.9 6.9 6.9

6.69 6.71 6.68 6.68 6.73 6.7 6.72 6.74 6.68 6.69 6.7 6.7 6.72 6.71 6.72 6.71 6.72 6.71 6.7 4.22 6.42 6.46 6.43 6.45 6.48 6.47 6.48 6.51 6.48 6.48 6.53 6.52 6.56 6.53 6.72 6.66 6.74

7.71 7.6 7.54 7.38 7.29 7.62 7.43 7.55 7.6 7.58 7.46 7.74 7.48 7.64 7.44 7.54 7.58 7.52 7.44 8.09 7.88 8.21 7.63 7.99 7.94 7.45 7.74 7.44 7.38 7.58 7.66 7.21 7.23 7.26 7.06 7.14 7.04

6.81 7.12 6.89 6.95 6.82 6.86 6.8 7 6.89 6.82 6.87 6.89 6.97 6.67 6.76 6.83 6.7 6.84 6.76 6.8 6.72 6.62 6.83 6.74 6.81 6.87 6.79 7.15 6.68 7.87 7.66 7.42 7.6 7.71 7.67 7.84 7.74

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1.1 1.1 1 1.1 1 1 1 1.1 1.2 1.4 1.6 1.8 2.1 2.4 2.3 2.2 2.1 2.3 2.1 1.9 1.9 2 2 2.1 2.2 2.2 2.2 2.3 2.4 2.6 2.6 2.9 3 3.1 3.1 3.2

0.9 1.1 0.9 0.9 1 0.9 0.9 1 1 1.2 1.3 1.5 1.7 1.8 2.3 2.2 2 2.1 2.2 1.8 1.8 1.9 1.9 2 2 2.1 2.2 2.2 2.3 2.3 2.5 2.5 2.7 2.9 3 3.1 3.1

1.1 1.2 1.2 1 1.3 1.1 1 1 1.2 1.3 1.6 1.7 1.9 2.3 2.4 2.5 2.3 2.2 2.5 5 1.9 2 2.1 2.1 2.1 2.3 2.2 2.3 2.3 2.5 2.6 2.7 3 3.1 3.2 3.2 3.3

1 1.8 2 2.1 2 1.8 1.8 1.6 1.5 1.6 1.8 1.8 1.7 2.2 3.3 3.1 2.9 2.7 2.4 2.4 2.2 2.6 2.7 2.7 2.7 2.3 2.3 2.3 2.2 2.5 2.6 2.4 2.2 2.5 2.1 2.3 2.1

15.2 15.1 15.1 15.7 15.7 15.7 16.4 16.3 15.9 15.8 15.8 15.7 15.3 14.8 14.6 14.5 14.2 14.4 14.2 14 13.9 13.9 13.9 13.8 13.8 13.8 14.1 16.4 16.5 16.1 16.2 16.4 16.6 16.9 16.8 16.5 16.4

15.1 15 14.8 15.6 15.6 15.7 15.9 16 15.7 15.7 15.7 15.6 15 14.5 14.5 14.2 14.1 14.3 14 13.8 13.8 13.9 13.8 13.8 13.7 13.7 13.6 15.2 16.1 16 16.1 16.3 16.4 16.7 16.6 16.3 16.2

15.4 15.2 15.7 15.8 15.8 15.9 16.7 16.5 16.3 15.9 15.9 15.8 15.6 15.2 14.7 14.7 14.3 14.6 14.5 14.3 14 14 14 13.9 13.9 13.9 15.2 16.9 16.9 16.3 16.4 16.6 16.8 17 17 16.7 16.5

19 8.6

9 9 8.4

4 3.7

4 3.5

78.9 57.0

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1

23/1 48/2 39/1 32/6 30/4

<1/<1

22.2/4.2 40.6/<1 50.4/<1 19.2/<1

0.318 0.247 0.334 0.28 0.232

0.088 0.081 0.102

0.067 0.08

0.251 0.167 0.246 0.199 0.13

0 0 0 0 0.255 0 0 0 0 0 0 0 0 0 0 0 0.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.051 0.065 0.067 0.08 0.081

0.014 0.012 0.023 0.021 0.027 0.023 0.025 0.024 0.023 0.021

0.062 0.075 0.067 0.055 0.066

49 49 49 48 48 47 47 47 48 48 48 48 48 48 48 48 46 46 46 45 45 45 40 39 37 36 39 39 39 38 38 38 39 38 38 38 36

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

9.3 9.8 8.9 9.2 8.5 9.4 8.6 9.2 9.8 9.5 9.5 10.2 9.9 9 9.1 9.9 9.4 9.3 9.2 9.7 8.3 9.1 9.7 9.7 9.3 8.8 10 8.5 8 7.8 7.5 8 8.1 8.7 8.3 7.8

12.8 14.2 13.1 14.6 13.3 11.4 12.2 12.7 11.9 12.2 11.2 11.9 11.3 12.3 12.9 12 13.2 14.4 12.8 12 13.1 12.6 13.1 14.2 14.1 12.7 13.4 11.2 10.8 12.1 11.6 10.4 12.6 13.3 12.8 12.8 11

48.8

40 39 39 40 41 41 44 43 43 44 42 41 44 39 38 38 35 40 38 41 37 38 39 36 33 39 37 41 42 41 43 42 44 42 43 43 40

3 1 2 3 2 2 3 2 2 2 2 3 2 1 0 2 2 2 2 1 1 2 3 2 3 3 2 3 2 3 2 3 3 1 2 1 1

92.5 97.4 94.9 92.5 95.1 95.1 93.2 95.3 95.3 95.5 95.2 92.7 95.5 97.4 100.0 94.7 94.3 95.0 94.7 97.6 97.3 94.7 92.3 94.4 90.9 92.3 94.6 92.7 95.2 92.7 95.3 92.9 93.2 97.6 95.3 97.7 97.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.053



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed

24‐Jan 25‐Jan 26‐Jan 27‐Jan 28‐Jan 29‐Jan 30‐Jan 31‐Jan 1‐Feb 2‐Feb 3‐Feb 4‐Feb 5‐Feb 6‐Feb 7‐Feb 8‐Feb 9‐Feb 10‐Feb 11‐Feb 12‐Feb 13‐Feb 14‐Feb 15‐Feb 16‐Feb 17‐Feb 18‐Feb 19‐Feb 20‐Feb 21‐Feb 22‐Feb 23‐Feb 24‐Feb 25‐Feb 26‐Feb 27‐Feb 28‐Feb 29‐Feb

6.5 6.2 6.1 5.9 6 6.3 5.2 5.1 4.7 4.4 5.5 6 5.9 6.1 5.7 5.7 5.6 5.6 5.7 5.8 6.2 5.7 4.1 3.3 5.7 5.6 5.6 5.2 4.3 4.3 4.3 5.3 5.6 5.6 5.6 4.8 5.5

6.1 5.9 0 0 5.8 5.9 0 0 0 0 0 5.8 5.7 5.4 5.5 5.5 0 0 5.4 5.7 5.7 5.4 0 0 5.6 0 5.5 0 0 0 0 0 5.5 5.5 5.4 0 5.4

7.1 6.5 6 6.3 6.1 6.6 6.6 6.6 6.4 5.9 11.3 6.2 6.1 11.1 6.1 5.9 5.8 5.7 6 5.9 11.8 5.9 5.8 6.3 5.7 5.9 5.7 11.6 5.8 5.8 5.8 11.7 5.7 5.7 5.8 5.8 5.6

69.7 71.3 72.3 74.3 76.8 79.1 79.2 80.6 81.2 78.3 77.4 77.9 77.8 78.3 78.2 79.5 78.9 77.6 78.8 78 80.9 83.5 85 84.1 58.5 65.6 73 80.2 81.1 80.2 80.9 81.1 84.5 86.1 86.2 84.6 79.8

64.4 68.7 69.3 70.2 73.1 74.8 74.6 76.1 76.8 73.3 73.5 75.5 75.3 75.5 75.6 76.5 73.2 73.7 84.7 74.6 76 79 79.3 70 53.4 58 67.1 74.7 76.3 77.2 75.9 77.9 81.1 82.5 83.8 77.9 77.5

72.2 73.3 75 76.6 79.8 81.9 84.2 84.7 87.4 85.5 80.6 80.6 80.9 81.7 79.5 81.6 82.2 79.9 82.1 80.4 84.6 86.4 92.4 92.7 69.5 69 75.6 86.8 87.8 85.5 88.6 86.5 87.9 88.3 88.1 89.4 81.8

69 70.8 72 73.9 76.4 78.7 78.9 80.3 81 77.9 77.1 77.5 77.4 77.9 77.9 79.1 78.4 77.3 78.3 77.6 80.6 83 84.5 83.6 56.9 64.6 72.5 79.8 80.6 79.7 80.4 80.7 84.1 85.6 85.9 84.4 79.4

63.2 67.7 68.7 69.6 72.6 74.4 74.5 75.9 76.5 72.9 73.5 75.1 74.8 75.1 75.2 76 72.7 73.3 74.2 74.1 75.5 78.6 78.9 69.3 51.1 56.1 66.3 74.2 75.9 76.7 75.4 77.7 80.6 82.1 83.5 77.5 77.1

71.8 72.8 75 76.2 79.4 81.6 83.8 84.3 87 85 80.5 80.3 80.6 81.4 79.2 81.2 81.7 79.5 81.5 79.9 84.4 85.9 91.9 92.2 69 68.3 75 86.6 87.3 85 88.1 86.1 87.5 87.9 87.9 89.1 81.3

0.82 0.79 0.75 0.74 0.73 0.7 0.69 0.67 0.66 0.66 0.67 0.71 0.72 0.7 0.68 0.67 0.67 0.7 0.7 0.7 0.71 0.7 0.71 0.71 0.71 0.71 0.69 0.69 0.71 0.69 0.69 0.68 0.69 0.65 0.64 0.71 1.04

0.81 0.76 0.73 0.73 0.71 0.68 0.66 0.66 0.66 0.65 0.65 0.68 0.7 0.67 0.66 0.65 0.66 0.67 0.69 0.69 0.69 0.69 0.69 0.69 0.7 0.69 0.68 0.68 0.68 0.68 0.65 0.62 0.67 0.63 0.63 0.64 0.77

0.84 1.12 0.76 0.83 0.77 0.73 1.11 0.78 0.67 0.67 0.71 0.74 0.73 0.9 0.76 0.73 0.68 0.73 0.72 0.71 0.81 0.77 0.73 0.77 0.73 0.85 0.7 0.69 0.87 0.7 0.74 0.83 0.74 0.67 0.66 0.77 1.18

0.84 0.82 0.79 0.8 0.77 0.72 0.73 0.71 0.71 0.71 0.72 0.74 0.78 0.69 0.71 0.72 0.63 0.71 0.69 0.73 0.7 0.68 0.73 0.75 0.71 0.73 0.67 0.65 0.71 0.73 0.67 0.71 0.75 0.68 0.67 0.72 0.97

2.03 1.99 1.98 1.8 1.82 1.95 1.89 1.87 1.92 1.87 1.76 1.96 2.02 1.98 1.9 2.03 2.05 1.78 1.81 1.77 1.94 1.94 1.84 1.73 1.65 1.58 1.66 1.89 1.96 1.88 1.86 1.89 2.06 2 1.96 1.91 1.76

1.81 1.78 1.74 1.53 1.56 1.58 1.51 1.53 1.69 1.67 1.58 1.73 1.8 1.76 1.75 1.71 1.81 1.69 1.51 1.59 1.52 1.69 1.64 1.62 1.58 1.54 1.53 1.61 1.67 1.65 0 1.68 1.94 1.97 1.93 1.8 1.67

2.21 2.16 2.44 2.33 2.01 2.29 2.24 2.09 2.08 2.07 2.04 2.09 2.21 2.23 2.05 2.2 2.24 1.88 2.06 1.9 2.24 2.06 1.96 1.78 1.72 1.7 1.78 2.19 2.23 2.18 2.14 2.12 2.16 2.03 2 1.97 1.84

1.95 2 2.02 1.86 1.87 2.08 2.13 2.05 1.96 2.05 1.87 2.04 2.09 2.05 1.85 2.13 2.16 1.85 1.98 1.78 1.71 2.02 1.91 1.7 1.47 1.61 1.6 1.98 2.2 2.05 2.07 2.05 2.04 1.98 1.96 1.95 1.76

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.23 0.24 0.23 0.27 0.28 0.29 0.3 0.29 0.29 0.3 0.33 0.33 0.31 0.32 0.32 0.3 0.28 0.29 0.31 0.34 0.38 0.33 0.29 0.3 0.31 0.33 0.32 0.33 0.34 0.33 0.33 0.33 0.34 0.31 0.31 0.3 0.32

0.16 0.19 0.17 0.21 0.21 0.22 0.25 0.2 0.27 0.28 0.3 0.28 0.29 0.29 0.3 0.27 0.24 0.25 0.28 0.27 0.32 0.3 0.25 0.26 0.28 0.32 0.31 0.31 0.31 0.32 0.3 0.3 0.31 0.3 0.3 0.29 0.32

0.32 0.27 0.29 0.33 0.33 0.34 0.44 0.32 0.37 0.33 0.47 0.39 0.36 0.41 0.37 0.39 0.35 1.09 0.45 0.44 0.48 0.39 0.35 0.34 0.34 0.38 0.37 0.36 0.38 0.35 0.42 0.36 0.38 0.32 0.36 0.32 0.33

0.28 0.24 0.26 0.34 0.32 0.34 0.35 0.31 0.36 0.35 0.38 0.38 0.35 0.36 0.37 0.35 0.35 0.35 0.38 0.38 0.42 0.4 0.38 0.35 0.33 0.36 0.39 0.38 0.39 0.37 0.4 0.37 0.38 0.34 0.36 0.32 0.32

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.32 0.32 0.39 0.37 0.34 0.36 0.37 0.35 0.36 0.4 0.38 0.37 0.39 0.38 0.35 0.33 0.35 0.38 0.37 0.4 0.39 0.34 0.37 0.35 0.34 0.39 0.38 0.43 0.41 0.4 0.39 0.4 0.37 0.36 0.35 0.38 0.37

0.3 0.29 0.29 0.35 0.33 0.33 0.34 0.32 0.31 0.35 0.34 0.34 0.37 0.32 0.33 0.32 0.32 0.33 0.34 0.37 0.32 0.31 0.33 0.31 0.32 0.37 0.36 0.38 0.37 0.37 0.36 0.36 0.35 0.34 0.33 0.34 0.34

0.36 0.37 1 0.45 0.39 0.4 0.69 0.63 1.1 0.7 0.63 0.41 0.41 0.58 0.39 0.35 0.54 0.55 0.4 0.45 0.61 0.41 0.69 0.39 0.37 0.43 0.51 0.77 0.76 0.75 0.71 0.71 0.39 0.4 0.41 0.63 0.42

47.2 48.2 49.1 49.1 50.6 52.4 49.8 48.6 51.7 51.2 51.9 51 52.9 52.6 53.6 53 52.7 52.2 46.9 48.3 51.1 51 50.9 51.5 51.2 51.1 51.2 50.8 51.2 53.7 49.9 53.4 55.6 55.7 56.6 57.5 52.1

43.8 43.7 45.4 47.2 46.5 48.4 40.2 41.7 41.2 43 42 44.2 45.9 44 44.6 46.3 45 42.3 37.8 36.7 43.3 41.5 42.6 42.8 38.3 43 46.5 44.4 43.6 47.4 44 46.8 48.1 46.1 47.3 50 43.5

51.7 51.8 55.5 52.2 54.6 58.5 59.1 61.2 60.4 59.7 61.8 56 59.6 63.7 58.8 61.4 58.7 59.8 58.4 57.6 59.1 59.5 57.1 56.1 56.3 60.6 60.3 59.7 59.1 61.3 53 59.8 61.7 63.3 64.1 63.4 62.3

44.6 46.3 46.9 46.9 46.7 48.8 61.2 49.5 49.6 47.9 46.8 48.7 47.3 52.8 48.6 51.7 62.5 47.9 48.2 50.7 45.6 50.3 46.3 47.8 47.2 47.6 48.9 48.4 47 46.7 47.8 47.9 61 51.5 54.7 52.1 52.5

7.12 7.16 7.11 7.06 6.95 7.01 7.12 7.12 7.11 7.12 7.2 7.3 7.16 7.09 7.03 7.03 7.03 7.08 7.01 6.97 6.97 7.04 7.04 6.97 6.85 6.87 6.81 6.84 6.86 6.86 6.94 6.96 6.76 6.62 6.72 6.68 6.55

6.9 7.11 7.02 6.99 6.88 6.87 6.32 7.06 7.06 7.07 7.08 7.14 6.99 6.96 6.91 6.93 6.91 6.85 6.89 6.89 6.9 6.94 6.91 6.87 6.75 6.74 6.77 6.79 6.78 6.79 6.84 6.88 6.63 6.59 6.56 6.48 6.43

7.27 7.23 7.28 7.13 7.03 7.11 7.34 7.19 7.17 7.17 7.41 7.43 7.37 7.28 7.16 7.17 7.17 7.45 7.14 7.07 7.15 7.18 7.18 7.2 6.93 7.11 6.92 6.93 6.94 6.93 7.04 7.08 6.95 6.66 6.96 6.78 6.62

7.29 7.35 7.22 7.4 7.17 7.18 7.27 7.28 7.2 7.3 7.38 7.11 7.22 7.26 7.08 7.03 7.05 7.2 7 6.95 6.94 6.89 6.86 6.81 6.98 7.08 7.02 7.02 6.95 6.97 6.95 7.03 6.81 7.06 6.89 6.91 6.69

6.9 7.21 7.4 7.41 7.29 7.2 7.22 7.17 7.12 7.13 7.16 7.2 7.2 7.2 7.2 7.2 7.21 7.2 7.2 7.21 7.21 7.21 6.93 6.73 6.73 6.76 6.75 6.78 6.81 6.78 6.81 6.84 6.87 6.86 6.85 6.84 6.85

6.57 6.61 6.95 7.08 7.05 6.97 3.95 6.88 6.83 6.87 6.87 7.01 6.97 6.96 6.96 6.94 6.91 6.89 7.07 6.89 6.9 6.91 6.71 6.71 6.72 6.73 6.73 6.72 6.77 6.75 6.75 6.81 6.85 6.85 6.84 6.83 6.85

7.25 7.55 7.78 7.78 7.74 7.49 10.1 8.45 7.33 7.64 7.36 7.35 7.49 7.52 7.45 7.5 7.8 7.62 7.37 7.61 7.64 7.58 7.99 6.74 6.74 6.77 6.77 6.81 6.85 6.82 6.85 6.87 6.89 6.87 6.86 6.85 6.86

7.65 7.88 7.08 7.4 7.42 7.31 7.39 7.09 7.17 7.28 7.38 7.2 7.31 7.53 7.46 7.46 7.32 7.41 7.11 6.99 7.12 7.08 7.18 6.7 6.6 6.8 6.76 6.73 6.72 6.84 6.83 6.78 6.8 6.82 6.92 6.95 6.98

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.8 2.7 2.8 2.7 2.7 2.8 2.7 3.4 3.7 3.8 4 4.1 4.1 3.9 3.7 3.7 3.8 3.9 3.7 4.1 4.1 3.9 3.8 3.7 3.6 3.2 3.3 3.6 3.7 3.9 4.4 4.8 4 3.6 4.2 3.9 3.8

2.5 2.5 2.7 2.7 2.7 2.7 0.9 2.9 3.2 3.3 3.3 3.6 3.6 3.5 3.3 3.3 3.3 3.3 3.2 3.6 3.8 3.3 3.1 3.3 3.2 2.9 2.9 3.1 3.3 3.4 3.6 4.3 3.5 3.5 3.7 3.7 3.6

3.3 2.9 2.9 2.8 2.7 2.9 3.9 3.9 4.3 4.3 4.6 4.5 4.4 4.3 4 4.1 4.3 4.3 4.2 4.5 4.4 4.4 4.4 4.1 4 3.8 3.7 3.9 4.2 4.5 4.9 5.1 4.9 3.8 5.1 4.2 3.9

2.5 2.6 2.5 2.4 2.5 2.4 2.6 3 1.2 3.8 4 3.8 3.5 3.7 3.5 3.7 3.8 3.5 2.9 3.1 3.1 3 3.1 2.9 3.1 2.7 2.6 2.8 3 3.1 3.1 3.7 3.6 2.8 2.8 2.6 2.6

16.5 16.2 16 15.9 15.5 15.2 15 14.8 14.7 14.6 14.5 14.5 14.5 14.7 14.9 15 15 15 14.8 14.5 14.4 14.3 14.3 14.3 14.2 14.7 14.6 14.5 14.4 14.4 14.2 14 13.5 13.1 12.8 12.5 14.8

16.4 16 15.9 15.8 15.2 15.1 14.8 14.6 14.4 14.5 14.4 14.4 14.4 14.5 14.7 14.8 14.8 15.2 14.6 14.4 14.3 14.2 14.2 14.4 14.1 14.3 14.5 14.4 14.3 14.2 14.2 13.7 13.3 12.7 12.5 12.2 12.5

16.5 16.4 16.1 16.1 15.8 15.4 20.4 14.9 14.9 14.7 14.6 14.6 14.6 14.9 15.2 15.1 15.3 14.9 14.9 14.7 14.5 14.4 14.4 14.4 14.3 14.9 14.8 14.6 14.5 14.4 14.3 15 137 13.4 12.9 12.7 16.1

10.9

10.3

4.3

3.7

60.6

<1/<1 <1/<1 <1/<1 <1/<1

21/4 67/4 20/1 57/<1 31/18

<1/<1

28.8/4.2 28.8/1 25.4/1 19.2/<1 28.8/12.4

0.184 0.239 0.312 0.384 0.295

0.102 0.093 0.104 0.104 0.104

0.082 0.146 0.208 0.28 0.191

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

<0.050 0.184 0.076 0.107 0.077

0.028 0.018 0.021 0.019 0.027 0.019 0.025 0.026 0.027 0.023

0.073 0.089

36.5 37 36.5 37 37 37 36.5 36.5 36.5 36.5 37.5 37.5 37.5 35.5 36 35 35 35 36 36 36 36 35 35 35 35 33 33 33 33 33 33 33 33 33 33 34

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

7.3 7 7.5 8 8.2 8.6 9.3 9.3 9 8.5 9.1 8.7 9.3 8.7 8.8 8.7 7.2 7.6 6.8 7.2 8 8.7 8.4 8.7 8.6 9.2 8 8.1 8 8.3 8.6 8.8 9.9 10.1 10.2 10.3 10.2

12.7 12.5 13.2 12.8 12.1 13.2 13.9 14.6 14.5 14.4 15.6 13.1 12.6 13.9 15.4 13.7 13.2 14.9 12.4 12.8 13 11.9 12.8 13.1 13.3 13 13.3 12.9 12.3 13.2 15 14.6 12.9 15.6 13.7 13.3 14.4

41 42 39 40 40 35 42 45 36 41 39 44 44 41 40 39 43 40 41 39 35 36 36 44 40 38 39 41 39 43 36 38 37 34 34 36 40

2 1 1 1 2 1 2 1 1 3 2 3 2 2 2 1 3 2 3 3 2 1 2 3 3 4 3 2 3 3 3 3 2 2 3 2 3

95.1 97.6 97.4 97.5 95.0 97.1 95.2 97.8 97.2 92.7 94.9 93.2 95.5 95.1 95.0 97.4 93.0 95.0 92.7 92.3 94.3 97.2 94.4 93.2 92.5 89.5 92.3 95.1 92.3 93.0 91.7 92.1 94.6 94.1 91.2 94.4 92.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu

1‐Mar 2‐Mar 3‐Mar 4‐Mar 5‐Mar 6‐Mar 7‐Mar 8‐Mar 9‐Mar 10‐Mar 11‐Mar 12‐Mar 13‐Mar 14‐Mar 15‐Mar 16‐Mar 17‐Mar 18‐Mar 19‐Mar 20‐Mar 21‐Mar 22‐Mar 23‐Mar 24‐Mar 25‐Mar 26‐Mar 27‐Mar 28‐Mar 29‐Mar 30‐Mar 31‐Mar 1‐Apr 2‐Apr 3‐Apr 4‐Apr 5‐Apr

5.5 5.5 5.5 5.5 5.5 5.9 6.5 6.1 6.3 5.7 5.6 5.8 6.4 5.8 5.8 6.2 5.8 5.8 5.9 6 6.2 6 6 6 6 6.3 6.7 7.5 7.8 6.9 6 6.7 7.3 6.5 6.7 6.7

5.4 5.4 0 5.4 5.4 5.3 0 5.6 5.4 5.5 5.1 5.5 5.6 5.6 5.6 5.6 5.6 5.7 0 5.9 5.5 5.9 5.8 5.8 5.9 5.4 5.9 7.3 7.3 0 5.9 5.9 5.4 6.3 6.4 0

5.6 5.6 5.7 5.7 5.6 11.3 8.6 7.1 11.4 6 5.8 6.2 11.8 6 5.9 12 6 6 6.2 6.1 11.2 6.2 6.2 6.2 6.2 11.2 7.7 7.7 8.7 8.2 6.1 7.4 11.1 6.7 7.1 8.9

81.9 82.5 83.3 83.9 81.8 83.7 81.6 78.3 77.2 79.1 76.9 72.4 75.3 78.2 77.7 81.6 82 79.9 75.6 74.2 73.9 75.1 76.4 75.1 76.5 78.2 75.9 73.2 73.4 75.6 71.9 68.3 72.8 74.2 72.3 74.9

78.7 79.9 80.9 80.2 79.1 78.5 74.9 73.7 73.7 75.7 73.4 71.2 71.1 75.2 75.1 77.9 80.4 75.3 73.9 70.1 70.7 72.6 73 72.9 73.3 74.2 72.2 70.8 71.2 72 65.9 65.9 67.7 70.3 71 71.6

83.9 84.2 84.9 86.9 84 87.6 85.1 81.7 80 81.9 78.9 74.4 78.9 80.7 80.2 84.1 84.2 83.3 77.8 78.7 76.3 76.3 79.7 78.3 79.4 80.8 80 75.4 76.1 78.2 76.7 70 76.7 76.1 73.3 77.7

81.5 82.1 82.8 83.3 81.5 83.3 81.2 77.8 76.8 78.7 76.6 72 74.9 77.8 77.3 81.2 81.6 79.5 75.2 73.9 73.5 74.8 76.1 74.8 76.2 77.8 75.5 72.9 73 75.3 71.2 67.4 72.3 73.8 71.9 74.5

78.4 79.5 80.4 79.7 78.8 78.1 74.5 73.3 73.2 75.3 73.1 70.6 70.5 74.7 74.6 77.5 80.1 74.9 73.5 69.7 70.4 72.3 72.6 72.6 73 73.9 71.9 70.5 70.7 71.4 64.6 64.7 67 69.7 70.5 71.1

83.3 83.7 84.4 86.4 83.8 87.1 85.4 81.4 79.6 81.4 78.5 73.9 78.5 80.2 79.7 83.7 84 83 77.6 78.5 75.8 75.9 79.4 77.9 79 80.5 79.7 75.1 75.8 77.8 76.3 69.1 76.3 75.6 73 77.3

1.1 0.97 0.85 0.8 0.78 0.8 0.75 0.87 0.81 0.75 0.75 0.76 0.76 0.74 0.78 0.8 0.86 0.91 1.01 1.06 0.99 0.93 0.9 0.91 0.96 0.95 0.91 0.88 0.87 0.86 0.84 0.8 0.79 0.78 0.83 0.93

1.05 0.87 0.82 0.78 0.78 0.78 0.73 0.73 0.78 0.74 0.74 0.74 0.74 0.73 0.73 0.77 0.8 0.88 0.87 0.99 0.9 0.88 0.87 0.83 0.85 0.88 0.88 0.86 0.85 0.85 0.81 0.77 0.78 0.76 0.77 0.9

1.23 1.15 0.93 0.83 0.79 0.89 0.8 0.98 0.89 0.78 0.76 0.78 0.87 0.78 0.85 0.84 0.96 0.97 1.18 1.15 1.1 0.96 0.92 1.04 1.07 1.59 1 0.96 0.9 0.93 0.92 0.83 0.87 0.81 0.91 1.05

1.17 1.03 0.86 0.83 0.8 0.8 0.76 0.96 0.8 0.81 0.79 0.77 0.78 0.74 0.75 0.81 0.89 0.93 0.94 1.01 1.08 0.96 0.93 0.91 0.97 1.01 0.92 0.95 0.9 0.91 0.92 0.94 0.83 0.8 0.85 0.97

1.78 1.81 1.8 1.8 1.78 1.97 2.04 1.97 1.96 1.97 1.88 1.91 1.94 1.85 1.74 1.99 2.04 1.98 1.81 1.8 1.86 1.84 1.81 1.84 1.88 1.92 1.88 1.94 1.94 1.81 1.86 1.91 1.94 1.91 2.06 2.02

1.61 1.67 1.76 1.75 1.72 1.78 1.96 1.91 1.88 1.79 1.74 1.77 1.66 1.62 1.66 1.57 1.85 1.88 1.72 1.64 1.71 1.69 1.62 1.62 1.67 1.68 1.63 1.75 1.8 1.73 1.66 1.71 1.73 1.71 1.9 1.88

1.88 1.86 1.82 1.82 1.82 2.14 2.11 2.02 2.04 2.19 2 2.12 2.15 2.02 1.96 2.24 2.13 2.04 1.88 1.91 1.99 1.95 1.95 1.98 2.06 2.17 2.02 2.06 2.04 1.92 1.99 2.04 2.07 2.11 2.16 2.14

1.9 1.82 1.79 1.83 1.85 1.86 2.03 1.99 1.93 1.97 1.87 1.78 2 1.86 1.85 1.76 2.03 2 1.8 1.74 1.81 1.83 1.82 1.83 1.89 1.78 1.81 1.81 1.89 1.8 1.83 1.72 1.92 1.86 2.03 2.06

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.32 0.33 0.34 0.33 0.32 0.32 0.32 0.31 0.33 0.33 0.33 0.32 0.36 0.37 0.34 0.35 0.32 0.3 0.29 0.29 0.31 0.32 0.32 0.31 0.33 0.35 0.32 0.31 0.31 0.33 0.3 0.3 0.33 0.34 0.3 0.31

0.31 0.32 0.33 0.32 0.3 0.31 0.29 0.31 0.31 0.3 0.3 0.31 0.31 0.32 0.32 0.34 0.29 0.29 0.28 0.28 0.28 0.31 0.31 0.29 0.3 0.31 0.3 0.29 0.3 0.28 0.28 0.28 0.3 0.31 0.29 0.29

0.35 0.34 0.49 0.37 0.33 0.35 0.34 0.35 0.38 0.37 0.35 0.35 0.42 0.41 0.37 0.45 0.36 0.32 0.3 0.31 0.41 0.35 0.38 0.33 0.78 0.4 0.36 0.33 0.33 0.4 0.35 0.32 0.37 0.6 0.48 0.33

0.35 0.36 0.35 0.34 0.33 0.33 0.35 0.35 0.34 0.34 0.36 0.35 0.37 0.41 0.35 0.37 0.39 0.32 0.32 0.34 0.31 0.32 0.34 0.32 0.33 0.36 0.36 0.35 0.34 0.39 0.38 0.33 0.36 0.38 0.34 0.33

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.37 0.38 0.37 0.36 0.35 0.37 0.36 0.37 0.36 0.34 0.34 0.34 0.34 0.33 0.36 0.34 0.3 0.3 0.34 0.33 0.34 0.34 0.33 0.32 0.33 0.36 0.36 0.33 0.34 0.34 0.3 0.32 0.36 0.34 0.32 0.33

0.35 0.36 0.35 0.34 0.31 0.31 0.34 0.35 0.33 0.33 0.33 0.33 0.31 0.31 0.33 0.3 0.29 0.29 0.29 0.32 0.32 0.33 0.29 0.3 0.32 0.32 0.33 0.32 0.32 0.32 0.28 0.31 0.32 0.32 0.32 0.32

0.41 0.42 0.42 0.68 0.41 0.77 0.45 0.4 0.55 0.36 0.36 0.37 0.58 0.43 0.47 0.58 0.34 0.35 0.51 0.36 0.57 0.38 0.41 0.72 0.37 0.56 0.38 0.38 0.44 0.54 0.35 0.47 0.56 0.36 0.36 0.49

46.8 47.7 47.6 45.6 46.8 47.4 47.9 49.7 49.3 48.8 45.3 43.8 46.2 52.3 52.9 50.7 49.6 50.1 52.3 54.3 52.1 52.2 54.4 53.5 53.2 53.6 54.4 56.2 57.3 57.2 58.7 60.8 63.1 63.1 62.6 61.9

40.7 42.2 41.6 36.2 39.3 38.3 42 41.8 45.6 38.4 38 37 37.3 44.8 48.3 41.5 44.1 44.6 44.7 47.5 41.6 43.2 47.9 47.4 40.6 40.8 47.2 49.4 49.2 48.5 50.9 55.3 54.5 56 54.1 55.1

52.4 57.7 53.7 52.5 55.8 55.2 56.3 197.2 53.1 53.9 51.6 50.3 53.8 67 62.2 58.9 57.1 59.2 60.1 59.6 56 64.5 61.4 62.7 65.2 60.5 59.9 67.1 67 69 66.7 68.8 69.3 72.3 68.7 68.3

45.6 45 47.7 45.5 43.2 41.7 44.6 43.6 44.7 43.6 47.9 45.6 46.5 46.3 46.2 46.1 47.5 46.6 45.9 47.6 45.1 48.8 50.9 48.1 54.7 52.4 51.1 52.1 54.1 58.8 52.9 55.2 54 58.2 57.1 56.9

6.65 6.63 6.59 6.59 6.66 6.67 6.65 6.6 6.67 6.69 6.72 6.76 6.69 6.73 6.76 6.79 6.66 6.77 6.87 6.88 6.89 6.86 6.83 6.81 6.78 6.86 6.9 6.83 6.96 6.95 6.91 7.04 6.9 6.93 6.84 6.92

6.58 6.58 6.55 6.56 6.57 6.63 6.6 6.54 6.58 6.57 6.62 6.68 6.61 6.65 6.65 6.6 6.56 6.55 6.82 6.76 6.78 6.81 6.73 6.72 6.67 6.69 6.82 6.62 6.65 6.71 6.78 6.86 6.73 6.78 6.72 6.85

6.7 6.67 6.62 6.63 6.71 6.72 6.7 7.04 6.81 6.83 6.83 6.86 6.86 6.88 6.93 7.06 6.92 7.01 7 6.97 7 6.9 6.94 6.98 6.97 7.85 6.99 7.48 7.47 7.46 7.07 7.34 7.1 7.09 7.07 7.13

6.75 6.81 6.71 6.71 6.72 6.69 6.9 6.78 6.7 6.74 6.77 6.88 7 6.97 6.97 6.98 7.05 6.93 6.89 6.91 6.87 6.79 6.93 6.88 6.88 6.86 6.87 6.88 6.76 6.86 6.79 6.9 6.95 6.92 6.8 6.92

6.84 6.81 6.81 6.81 6.81 6.83 6.79 6.88 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

6.81 6.8 6.8 6.81 6.8 6.79 6.73 6.7 6.91 6.91 6.94 6.91 6.94 6.91 6.94 6.95 6.92 6.93 6.95 6.87 6.89 6.93 6.85 6.89 6.89 6.91 6.93 6.96 6.95 6.91 6.95 6.95 6.95 6.81 6.94 6.91

6.85 6.82 6.81 6.82 6.81 6.87 6.85 7.09 7.09 7.13 7.11 7.13 7.11 7.12 7.06 7.07 7.09 7.09 7.07 7.11 7.09 7.05 7.14 7.11 7.09 7.11 7.04 7.03 7.04 7.06 7.05 7.04 7.04 7.05 7.05 7.06

6.97 6.93 6.91 6.93 6.91 6.92 6.75 6.68 7 7.05 7.11 6.89 7 6.96 6.97 7.06 6.95 7.08 6.9 6.9 6.95 6.94 6.94 6.85 6.9 7.05 6.98 7.04 6.99 6.88 7.13 6.9 7.08 6.86 6.99 6.98

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3.8 4 4.3 4.6 5 5.1 5.2 3.7 3.2 4 4.3 4.2 3.8 3.8 4 4.7 4.1 3.5 3.7 3.9 3.5 3.2 3.4 3.4 3.2 3.4 4 4.6 5.5 5.9 5.4 6.1 5.8 6.3 6.2 6.3

3.7 3.8 4.1 4.5 4.8 4.9 5 1.8 2.8 3.3 3.8 3.7 3.5 3.4 3.8 3.4 3.5 3.2 3.3 3.4 2.9 3 3.1 3 2.7 3.2 3.5 3.6 4 4.7 4.8 5.6 5.6 5.8 5.9 6.9

3.9 4.2 4.5 4.8 5.1 5.2 5.4 5.1 4.1 4.6 4.8 5.1 4.3 4.6 5.1 7 5.5 4.1 4.1 4.7 4.6 3.5 4.1 4.2 4.3 4.7 4.3 8.7 9 9.2 5.9 6.6 6.2 6.7 6.7 7

2.7 2.3 2.3 2.3 2.5 2.5 2.7 2.3 2.3 3.3 4 4.5 3.1 4.1 3.5 3.9 3.9 2.2 2.5 3.1 3 2.8 2.8 2.7 2.7 3.5 3.5 3.5 3.6 5 4.2 4.8 4.2 4.4 4 4

16 15.8 15.6 15.4 15.2 15.1 15.1 15.3 15.3 15.3 15.1 14.8 14.8 14.8 14.8 14.8 14.6 14.6 14.6 14.6 14.3 14 13.8 13.7 13.6 13.6 13.5 13.3 13 12.8 12.5 12.3 12.2 12.2 12.1 12.9

15.8 15.9 15.5 15.2 15 14.9 14.9 15 15.2 15.1 14.8 14.7 14.6 14.6 14.6 14.6 14.5 14.4 14.2 14.4 14.1 13.9 13.6 13.4 13.2 13.4 13.3 13.2 12.8 12.6 12.3 12.1 12.2 12 11.9 12.4

16.1 16.3 15.7 15.6 15.3 15.1 15.3 15.6 15.4 15.4 15.3 15 15 14.9 14.9 14.9 14.8 14.7 14.7 14.8 14.5 14.2 14 13.9 13.8 13.8 13.7 13.4 13.2 12.9 12.7 12.4 12.3 12.3 12.5 14.9

8.2 7.9 6.9

7.7 7.6 6.8

3.7 3.3 3.4 3.2

3.4 3 3.1 2.9

54.9 58.2 53.6

<1/<1 <1/<1 <1/<1 <1/<1

62/10 32/5 240/63 140/90

<1/<1 <1/<1 <1/<1 <1/<1

13.7/5.3 28.8/2 101.3/78.2 109.1/88.5 42.9/11.1 42.9/3.1

0.24 0.23 0.17 0.2 0.23 0.26

0.09 0.09 0.09 0.09 0.09 0.13

0.15 0.14 0.08 0.11 0.14 0.13

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

<0.050 <0.050 0.05 <0.050 0.07 0.23

0.038 0.017 0.029 0.037 0.02 0.027 0.02 0.025 0.015 0.021

0.06

34 34 33 33 33 32 33 33.5 35 35 35 35.5 35.5 35.5 35.5 34 34 34 35.5 35.5 35.5 35.5 35.5 35.5 35.5 33 31 33 32 32.5 32.5 32.5 33 34 33 33

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.5 2.5 2.5 2.5

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

9.1 8.6 8.8 8.3 8.9 9 8.8 8.5 8.7 8 8.5 8.4 7.6 8.6 8.4 8.5 8.2 8.4 8.5 8.8 8.5 9.1 8.8 9 9.3 9 9.8 10.2 10.5 10.3 10.6 11.4 12.4 11.9 11.9 12.5

13.1 13.8 13.1 12.5 12.5 11.2 13.8 14 12.7 13.1 14.2 14.9 14.5 15 14.2 13.8 13.1 13.3 13.5 14.9 14.8 13.1 13.2 13 13.9 13.5 15.1 14.1 13.4 15.6 15.8 16.2 15.2 15.5 17.1 14.9

41 43 46 38 47 42 45 38 42 40 37 40 36 36 37 41 41 36 38 37 42 42 41 43 39 40 39 36 42 35 38 34 34 34 34 40

3 3 3 3 3 3 2 1 3 2 1 1 2 1 1 2 1 1 2 1 2 1 2 2 2 2 3 1 2 3 2 3 3 3 3 3

92.7 93.0 93.5 92.1 93.6 92.9 95.6 97.4 92.9 95.0 97.3 97.5 94.4 97.2 97.3 95.1 97.6 97.2 94.7 97.3 95.2 97.6 95.1 95.3 94.9 95.0 92.3 97.2 95.2 91.4 94.7 91.2 91.2 91.2 91.2 92.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.128

0 0 0 0 0 0 0 0.28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.049



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri

6‐Apr 7‐Apr 8‐Apr 9‐Apr 10‐Apr 11‐Apr 12‐Apr 13‐Apr 14‐Apr 15‐Apr 16‐Apr 17‐Apr 18‐Apr 19‐Apr 20‐Apr 21‐Apr 22‐Apr 23‐Apr 24‐Apr 25‐Apr 26‐Apr 27‐Apr 28‐Apr 29‐Apr 30‐Apr 1‐May 2‐May 3‐May 4‐May 5‐May 6‐May 7‐May 8‐May 9‐May 10‐May 11‐May

6.7 6.6 6.8 6.9 7.5 7 7.7 7.2 7.1 7 7 7 7 7.7 9 10.4 10.7 13.6 15.2 17.5 19.5 28.7 27.9 27.9 30.3 29.6 37.5 43.1 43.3 41.1 43.6 48.6 47.5 53.4 56.8 57.5

6.4 6.5 6.5 6.5 6.6 6.8 6.9 7 6.8 6.9 6.9 6.9 6.8 6.1 7.4 5.2 6.1 7.2 8.9 0 0 15.1 19.3 21.1 24 17.7 22.1 26 26.2 35.9 34.6 42.8 39.3 38.7 47.9 49.1

7 6.7 7.1 7.3 14.3 7.2 14.3 8.2 7.4 7.1 7.1 7.2 7.2 12.3 11.2 16.6 17 20.5 20.2 29.1 26.9 52.1 36.4 37.5 34.2 34 49.5 51.4 50.7 46.7 52 56.7 53.1 80.5 64.8 65.1

75.5 75.3 74.2 71.8 72.2 73.6 73.5 77.2 79.8 80.1 78.1 76.6 77.6 77.6 73.4 71.4 72.4 74.9 88.4 88.7 84.9 80.2 79.8 81.5 80.5 85.2 79.3 77.4 79.3 82 80.6 80.5 82.6 82.7 81.5 82.7

70.8 69.6 68.8 64.8 65.2 69.6 69.8 70.9 73.1 71.9 72 72.6 72.9 74.4 70.9 69.6 80 72.3 77.5 82.2 84.1 73 77.2 79.4 76.5 78.1 75.6 75.4 75.1 80.6 78.4 78.5 81.5 81.2 79.5 79.1

80.3 81.8 79.3 76.9 77.1 77 79.2 80.8 82.9 85.9 82.1 79.4 80.9 82.4 76.2 73.1 73.4 77.6 97 95.8 85.9 88 82.4 83.3 83.1 96 84.2 79.7 81.5 83.2 83.2 82 84.9 85.6 83.9 86

75 74.9 73.8 71.2 71.7 73 72.9 76.8 79.4 79.8 77.8 76.2 77.3 77.2 73 70.8 71.8 74.3 87.9 88.2 84.6 79.8 79.4 81.1 80.1 84.8 78.9 77.1 78.9 81.5 80.2 80 82.1 82.1 81 82.3

70.4 69.2 68.4 63.9 64.3 68.6 68.9 70.5 72.8 71.6 71.7 72.2 72.6 71 70.4 68.6 70.1 71.9 76.9 81.5 83.6 72.3 76.6 78.9 75.9 77.7 74.9 74.7 74.7 80.1 77.8 78.2 81 80.5 78.7 78.9

79.8 81.3 78.9 76.5 76.7 76.7 78.9 80.5 82.5 85.6 81.6 79 80.5 82.1 75.6 72.7 72.7 77 96.5 95.3 85.5 87.7 82.1 83.1 82.8 95.7 83.8 79.5 81.1 82.8 83 81.5 84.4 85 83.6 85.5

0.91 0.99 1.04 1.14 1.21 1.23 1.39 1.81 2.17 2.22 2.02 1.74 1.59 1.61 1.68 1.86 1.87 2.6 4.11 4.18 5.29 7.04 4.27 2.95 2.34 1.97 1.84 1.5 1.39 1.24 1.14 1.01 0.92 0.92 0.86 0.8

0.76 0.92 0.98 1.01 1.11 1.15 1.22 1.4 1.96 2.08 1.86 1.61 1.47 1.42 1.6 1.71 1.79 1.93 2.94 3.16 4.28 5.31 3.41 2.53 2.24 1.76 1.68 1.34 1.26 1.18 1.1 0.88 0.86 0.88 0.81 0.76

1.02 1.06 1.18 1.38 1.32 1.35 1.58 2.5 2.65 2.55 2.13 1.96 1.72 1.81 1.76 2.01 1.98 3.09 4.94 5.02 8.24 8.56 5.29 3.41 2.53 2.25 2.1 1.69 4.21 1.32 1.18 1.33 1.03 1.19 2.74 1.99

0.96 0.95 1.05 1.03 1.05 1.14 1.23 1.41 2.1 2.24 2.1 1.89 1.64 1.69 1.78 2.02 1.97 2.54 5.29 5 6.16 8 5.02 3.33 2.5 2.63 2.16 1.82 1.67 1.32 1.2 1.18 1.07 0.93 0.9 0.88

1.9 1.91 1.85 1.88 1.87 1.85 1.96 1.82 1.97 1.91 1.81 1.85 1.84 1.92 1.94 1.94 1.87 1.92 1.97 1.87 2.06 1.98 2 2.03 2.1 1.97 1.87 2.14 2.07 1.93 1.92 1.89 1.79 1.69 1.72 1.79

1.7 1.68 1.66 1.65 1.71 1.63 1.66 1.42 1.76 1.82 1.73 1.73 1.71 1.79 1.83 1.86 1.78 1.68 1.9 0 1.99 1.88 1.85 1.93 2.02 1.74 1.73 2.06 1.93 1.88 1.84 1.82 1.69 1.62 1.6 1.69

2.07 2.12 2.03 2.06 2 2 2.14 2.11 2.13 1.99 1.9 1.9 1.95 2.06 2.02 2.01 1.98 2.08 2.08 2.11 2.15 2.12 2.12 2.16 2.17 2.22 2.08 2.19 2.14 1.99 2.02 1.97 1.88 1.81 1.85 1.86

1.86 1.97 1.83 1.79 1.94 1.82 2.11 1.81 2.06 1.97 1.79 1.87 1.77 1.93 1.94 1.9 1.83 1.88 1.92 1.84 1.91 1.86 1.89 2.01 2.03 2.09 1.7 2.2 2.11 1.9 1.91 1.83 1.76 1.7 1.64 1.73

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.31 0.31 0.3 0.3 0.32 0.34 0.35 0.4 0.42 0.42 0.43 0.39 0.38 0.38 0.4 0.42 0.43 0.44 0.49 0.42 0.45 0.67 0.62 0.47 0.51 0.57 0.55 0.43 0.43 0.41 0.41 0.4 0.45 0.55 0.53 0.5

0.29 0.28 0.28 0.28 0.25 0.3 0.3 0.36 0.36 0.39 0.38 0.36 0.35 0.35 0.36 0.4 0.14 0.38 0.41 0.34 0.4 0.43 0.48 0.43 0.45 0.5 0.47 0.37 0.37 0.36 0.36 0.34 0.33 0.47 0.41 0.4

0.34 0.34 0.32 0.48 0.46 0.43 1.2 0.49 0.56 0.54 0.55 0.41 0.4 0.41 0.42 0.51 0.82 0.57 1.41 0.67 0.74 1.52 1.23 0.63 0.9 0.68 0.67 0.52 0.65 0.52 0.49 0.45 0.56 0.61 0.66 1.19

0.35 0.35 0.34 0.35 0.36 0.4 0.41 0.44 0.45 0.46 0.4 0.43 0.42 0.39 0.42 0.46 0.49 0.47 0.53 0.54 0.5 0.51 0.69 0.5 0.48 0.57 0.61 0.53 0.52 0.44 0.39 0.5 0.46 0.56 0.56 0.45

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.33 0.33 0.33 0.33 0.35 0.33 0.36 0.37 0.38 0.39 0.36 0.37 0.35 0.39 0.4 0.46 0.43 0.38 0.42 0.47 0.48 0.8 0.64 0.51 0.53 0.6 0.51 0.4 0.45 0.45 0.46 0.43 0.45 0.57 0.53 0.48

0.33 0.32 0.32 0.32 0.31 0.32 0.32 0.34 0.35 0.34 0.35 0.33 0.4 0.35 0.38 0.4 0.39 0.3 0.29 0.35 0.4 0.51 0.49 0.44 0.44 0.43 0.4 0.33 0.33 0.41 0.39 0.34 0.34 0.43 0.48 0.43

0.36 0.37 0.36 0.42 0.63 0.49 0.49 0.43 0.45 0.49 0.43 0.55 0.38 0.58 0.48 0.69 0.55 0.62 0.63 0.73 0.74 1.56 0.84 0.68 0.82 0.89 0.71 0.59 0.86 0.51 0.55 0.59 0.65 0.72 0.59 0.56

61.5 61.6 60.7 61.1 63.6 67.8 66.2 68.8 74.3 76.7 82.1 118.6 114.7 84.7 88 93.5 100.7 99 94.2 84.3 78.4 72.1 73.8 77.6 80.6 78.1 80.5 81.4 84.6 84.3 87.8 88 95.7 96.4 89.3 89.5

55.8 56 52.7 56.3 56.5 59.2 60.8 60.7 65.6 69.3 75.2 0 59.9 64.9 75.8 84.1 90.7 84.6 83.8 77.2 66.4 63.7 63.6 70.2 71.3 70.5 96.6 72.5 69.8 72.1 78.1 80.3 89.3 95.5 82.4 82

74.2 68.5 67.6 70.3 76.2 77.3 74.1 73.4 81.8 91.2 88.3 161.4 106.3 109.4 111.6 121.7 111 117.2 97.4 96.5 79.8 82.9 90.5 99.6 96.4 96.7 91.7 96.2 99.5 110.2 92 104.6 97.9 95.8 96.8

57.9 58 58.7 60.7 56 57 57.8 59.7 63.1 66.9 71.9 77.8 79.9 81.7 89.1 93.6 106.1 104.2 96.4 89.5 97.7 77.1 73.9 77.9 81.1 81 81 82.1 79.3 83.2 85.6 90.2 89.8 90.1 90.5 91.3

6.96 6.89 7.03 7.07 7.06 7.1 7.04 5.13 7 6.9 6.79 6.55 6.68 6.89 6.8 6.73 6.69 6.79 6.89 6.94 6.99 6.94 6.88 6.96 7.08 7.18 7.17 7.21 7.24 7.5 7.16 6.74 6.85 6.9 6.83 6.75

6.83 6.72 6.81 6.9 6.9 6.94 4.77 0.17 6.87 6.84 5.94 6.06 6.24 6.81 6.6 6.62 6.61 6.69 6.83 6.84 6.89 6.84 6.76 6.88 7.01 7.11 7.08 7.11 7.14 7.3 6.79 6.66 6.68 6.84 6.74 65.6

7.09 7.16 7.29 7.19 7.22 7.4 8.61 7.49 7.18 6.98 10.32 7.1 7.12 7.08 6.94 6.85 6.79 6.9 6.95 7.09 7.09 7.02 7.02 7.07 7.15 7.23 7.24 7.29 7.35 7.82 7.83 6.82 11.29 6.95 6.91 6.84

6.93 6.87 6.93 7 6.81 6.95 6.89 7.03 7.14 7.18 7.12 6.79 7.04 7.2 7.1 6.99 7.02 7.05 6.83 6.86 6.92 7.18 7.05 7.03 6.88 6.94 6.94 6.92 6.93 7.05 7 6.86 6.87 6.87 7 6.92

7 7 7 7 7.01 7 7 7 6.99 7 7 7 7 7 6.99 6.99 6.99 6.99 7 6.98 7.01 6.97 7 7 7 7 7.24 7 7 7 7 7 7.02 6.97 6.87 6.88

6.94 6.93 6.88 6.91 0 6.9 6.91 6.95 6.96 6.94 6.93 6.93 6.94 6.95 6.96 6.95 6.93 6.94 6.93 6.93 6.94 6.73 6.88 6.91 6.94 6.91 6.89 6.93 7.02 6.96 6.95 6.95 6.97 6.91 6.81 6.83

7.08 7.08 7.13 7.1 7.66 7.08 7.11 7.09 7.05 7.09 7.06 7.11 7.07 7.07 7.04 7.05 7.05 7.07 7.09 7.04 7.08 7.28 7.27 7.19 7.06 7.11 7.46 7.06 7.09 7.06 7.06 7.04 7.09 7.07 6.93 6.94

6.91 6.96 6.95 6.96 6.98 6.95 6.94 6.91 7.01 6.98 6.99 7.11 7.06 7.2 7.04 7.15 7.18 7.18 6.99 6.94 6.88 6.94 7.01 7 7.16 NA 6.93 6.84 6.98 6.9 6.92 6.85 7.1 7.06 6.87 6.85

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6.5 6.4 6.3 6.6 7 7.3 7.5 6.8 6.3 6.5 6.8 6.5 5.4 5 4.8 4.5 4.5 4.9 4.8 4.7 5.1 4.9 5.4 6.2 6.6 6.9 7.2 7.4 7.3 7.4 7.6 8.1 8.2 7.9 7.3 6.9

6.2 6.1 5.9 6.3 6.6 6.9 7.3 5.2 5.8 5.9 5.9 5.1 4.9 4.8 4.2 4.2 4.3 4.6 4.3 4.3 4.7 4.3 5 5.8 6.5 6.8 6.9 7.2 7 7.2 7.4 7.6 7.1 7.3 6.8 5.6

6.8 7.3 6.6 7.2 7.8 7.7 7.9 8 6.8 6.9 7.2 8.2 6.1 5.3 6.1 4.8 4.9 5.3 5.3 5.3 5.6 5.8 6.5 6.7 6.9 7.3 7.5 7.5 7.5 7.8 7.9 8.6 8.8 8.4 8 7.4

4 4.2 4.2 4.2 4.2 5.7 6.2 6.6 6.2 6.1 6.3 5.9 5.8 5.6 5.8 6.2 5.7 5.6 5.9 6 5.8 4.8 4.6 4.9 6.7 6.9 7.1 6.9 6.9 6.4 6.6 7.1 7.2 8 7.3 7.1

13.5 13.8 14 14 14 13.9 13.7 13.9 14.6 14.7 14.4 13.7 13 12.6 12.8 15 16.7 19.2 25.5 31.4 35.8 42.6 39 34.6 31.9 32 30.8 28.6 27.2 26.5 25.6 24.6 23.1 22.3 22.1 21.4

13.1 13.6 13.7 13.8 13.8 13.7 13.5 13.2 14.2 14.5 14 13.3 12.6 12.5 12.5 13.2 16.4 17.4 21.2 28.9 34.3 39.9 36.5 32.6 31.6 31.6 29.6 27.5 26.8 25.9 25.1 24.1 0 22.1 21.7 20.7

13.8 14 14.1 14.2 14.2 14 13.9 14.8 15.1 15.1 14.7 14.1 13.6 12.7 13.5 16.7 17.6 21.3 28.9 34 39.9 43.9 42 36.7 32.7 32.4 31.8 29.7 29.4 26.9 26.1 25.1 24.2 22.5 22.5 22.4

7.6 6.8 15.6 16.6 15.2

7.3 6.8 15.5 16 15.1

3.4 3.3 5.5 6.1 6.3

3.3 3 5.5 5.7 5.9

55.3 51.5 64.7 63.3 58.6

<1/<1

54/4

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1

42.9/3.1 34.4/2 200.5/12.4 69.7/11.1 50.4/8.7

0.43 0.29 0.47 0.39 0.44

0.13 0.13 0.13 0.13 0.11

0.3 0.16 0.34 0.26 0.33

0 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0.65 0 0 0

0.2 <0.050 0.29 0.06 0.07

0.023 0.023 0.024 0.026 0.035 0.047 0.019 0.024 0.031 0.022

<0.050

33 33 33 34 34 35 33 34 34 34 38 38 38 38 40 40 40 50 50 55 56 60 60 60 58 60 60 66 66 66 63 63 60 61 64 63

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

12.5 11.7 10.9 11.8 14.2 11 12.4 12.5 12.4 14.2 14.5 15.2 15.7 13.2 19 19.8 19 16.2 12 12.1 11.8 14 15.2 16 14.8 14.7 15.9 17.9 19 16.1 18.9 18.8 19.1

17.5 15.7 16.9 16.5 17.1 17.2 16.9 16.9 17.6 19 21 23.9 23.5 25.2 33.5 32 23.2 24 24.9 30.8 29.6 27.6 31.4 27.2 28 29.5 32.8 28.4 29.2 30 27.6

35 41 37 37 36 35 37 34 34 37 40 37 28 34 32 38 47 41 56 64 74 83 69 68 70 61 67 56 59 52 45 52 53 47 49 47

3 3 3 3 4 2 4 2 4 2 3 4 3 2 2 4 4 4 6 3 5 3 4 4 3 2 5 2 3 3 3 2 4 4 4 4

91.4 92.7 91.9 91.9 88.9 94.3 89.2 94.1 88.2 94.6 92.5 89.2 89.3 94.1 93.8 89.5 91.5 90.2 89.3 95.3 93.2 96.4 94.2 94.1 95.7 96.7 92.5 96.4 94.9 94.2 93.3 96.2 92.5 91.5 91.8 91.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat

12‐May 13‐May 14‐May 15‐May 16‐May 17‐May 18‐May 19‐May 20‐May 21‐May 22‐May 23‐May 24‐May 25‐May 26‐May 27‐May 28‐May 29‐May 30‐May 31‐May 1‐Jun 2‐Jun 3‐Jun 4‐Jun 5‐Jun 6‐Jun 7‐Jun 8‐Jun 9‐Jun 10‐Jun 11‐Jun 12‐Jun 13‐Jun 14‐Jun 15‐Jun 16‐Jun

53.1 48.4 49.6 58.6 64.2 75.3 70.7 73.5 61.4 62.1 60.4 59.5 54.6 52.7 56.8 49.7 54 66.4 85.2 76.3 79.7 79.6 79.2 80.9 66.4 57.8 51.8 58 67.2 66.8 66.2 52.3 51.1 50 50.6 49.1

40.8 13 29.5 50.9 48.8 58.4 62 59.1 53.6 57.9 26.3 56.5 32.3 36 34 17.4 40.7 42.5 73.6 66.4 0 34.9 62.6 72.4 55.6 53.5 39 46.4 43.3 31.3 40.6 44.1 45.4 46.9 30.2 45.2

64.3 59.6 71.1 68.1 79.7 90.2 82.7 79.3 69.1 67 63.9 63.36 64.6 59.3 71.4 59.8 63 88.5 96.7 89.4 95.6 85 86.1 90.1 81.7 61.9 58 69.4 76.1 75.5 85.4 59.4 55.9 52.6 55.2 52.9

85.4 86.7 83.6 81.7 78.5 74 73.5 72.9 75.4 74.4 75.3 75.7 76.6 74.7 71.6 73.4 72.4 69.3 68.6 70.6 69.8 70.4 69.7 68.9 71.8 72.9 73.8 3.3 70.9 71.4 72 75.8 75.8 76.7 76.7 77.6

83 84.6 78.9 79.7 73.8 69.3 71.8 71.6 73.9 73.1 74.3 74.6 74.1 71.7 69.5 71.8 70.8 62.1 66.5 68.4 60.2 69.5 68.3 67 68.7 72 72.4 70.6 69.6 69.5 67.3 74.4 74.6 75.9 75.5 76.3

87.7 90.6 87.6 83.2 83.9 76.4 75.4 76.3 77.2 75.4 76.3 76.5 78.8 77.9 75 75.3 74 74.5 70.8 72.5 71.6 71.4 70.3 70.6 73.3 73.9 76 76.2 71.8 73.9 76.7 76.7 76.7 77.5 77.5 78.7

84.9 86.2 83.1 81.2 78 73.4 72.9 72.3 74.8 73.8 74.7 75.1 76.2 74 70.8 72.5 71.5 68.1 67.5 69.6 68.7 69.2 68.6 67.6 70.8 72.3 73.4 72.6 70.4 70.8 71.1 75.1 75.2 76.1 76.3 77.1

82.5 84.1 78.4 78.9 73.3 68.2 71 70.9 73.2 72.4 73.6 74.1 73.8 70.6 68.3 70.4 69.6 60.1 64.9 67.2 58 68.2 66.9 65.6 67.3 71.2 71.9 69.5 69 68.7 65.9 73.8 73.9 75.4 74.9 75.8

87.4 90.1 87.1 82.8 83.2 75.9 74.9 75.7 76.6 74.8 75.8 76 78.3 77.4 74.4 74.7 73.2 73.8 69.9 71.9 70.6 70.5 69.4 69.5 72.5 73.5 75.6 75.7 71.4 73.6 76.1 76.2 76.2 77 77.1 78.1

0.74 0.72 0.7 0.8 1.01 0.98 0.87 0.84 0.77 0.71 0.74 0.65 0.6 0.59 0.61 0.61 0.63 0.88 0.84 2.51 2.77 2.22 1.68 1.28 1.13 1.59 3.36 2.54 1.95 5.69 7.49 5.36 3.33 2.83 2.51 2.28

0.72 0.69 0.69 0.69 0.95 0.93 0.81 0.79 0.74 0.67 0.67 0.6 0.57 0.54 0.59 0.59 0.59 0.76 0.81 0.82 2.25 1.57 1 0.93 0.84 0.92 1.89 1.8 1.39 1.76 3.45 3.9 2.97 2.62 2.33 2.08

0.77 0.75 0.74 0.98 1.05 1.14 0.94 0.92 0.81 0.75 0.83 0.71 0.64 0.71 0.63 0.63 0.76 0.95 0.87 3.69 7.3 2.89 2.17 1.51 1.44 2.62 5.99 3.35 4.25 16.2 14.3 6.97 3.95 6.56 2.95 2.47

0.89 0.83 0.76 0.78 1.17 1.09 1 0.91 0.9 0.83 0.8 0.75 0.75 0.67 0.67 0.63 0.69 0.93 0.86 1.53 2.94 3.05 2.46 1.86 1.49 1.39 6.52 3.28 2.6 9.9 17 6.52 4 3.41 2.73 2.69

1.72 1.7 1.75 1.74 1.81 1.9 1.78 1.8 1.68 1.74 1.66 1.65 1.76 1.68 1.79 1.75 1.78 1.69 1.79 1.77 1.76 1.73 1.77 1.67 1.67 1.86 1.96 1.98 2.11 1.95 1.98 2.08 2 1.99 2.08 1.97

1.6 1.57 1.62 0 1.73 1.8 1.73 1.69 1.53 1.67 1.62 1.53 1.66 1.59 1.67 1.66 1.69 1.62 1.73 1.71 1.58 1.68 1.71 1.6 1.55 1.7 1.85 1.81 2 1.78 1.88 2.02 1.94 1.87 1.96 1.94

1.81 1.8 1.86 1.95 1.88 2 1.84 1.88 1.78 1.88 1.69 1.77 1.83 1.83 1.84 1.86 1.84 1.8 1.88 1.82 1.87 1.82 1.81 1.74 1.73 2.06 2.07 2.17 2.25 2.13 2.06 2.18 2.07 2.11 2.15 2.01

1.66 1.59 1.8 1.88 1.78 1.89 1.76 1.75 1.55 1.85 1.62 1.55 1.77 1.7 1.85 1.69 1.72 1.6 1.78 1.74 1.8 1.76 1.74 1.72 1.64 1.7 1.84 1.83 2.16 1.99 2 2.1 1.9 1.85 2.1 1.95

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.54 0.59 0.47 0.43 0.45 0.5 0.47 0.47 0.44 0.42 0.43 0.42 0.4 0.42 0.4 0.38 0.37 0.45 0.43 0.38 0.43 0.39 0.38 0.37 0.36 0.37 0.61 0.53 0.34 0.62 0.55 0.4 0.35 0.34 0.3 0.35

0.46 0.46 0.39 0.36 0.37 0.37 0.37 0.42 0.4 0.4 0.41 0.39 0.34 0.35 0.33 0.32 0.34 0.36 0.34 0.33 0.35 0.34 0.27 0.31 0.28 0.3 0.4 0.39 0.28 0.35 0.37 0.3 0.31 0.21 0.2 0.33

0.79 0.8 0.56 0.56 0.57 0.62 0.62 0.59 0.5 0.45 0.8 0.47 0.63 0.49 0.58 0.66 0.41 0.68 0.53 0.42 1.09 0.5 0.45 0.66 1.67 0.6 0.9 0.64 0.57 0.83 0.88 0.62 0.43 0.41 0.4 0.55

0.55 0.68 0.49 0.5 0.44 0.54 0.6 0.6 0.59 0.54 0.52 0.49 0.46 0.41 0.44 0.41 0.43 0.52 0.43 0.39 0.46 0.43 0.43 0.39 0.31 0.43 0.8 0.68 0.45 0.72 0.62 0.49 0.44 0.41 0.36 0.39

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.48 0.5 0.44 0.4 0.35 0.37 0.37 0.37 0.34 0.34 0.38 0.38 0.36 0.39 0.35 0.33 0.36 0.42 0.37 0.3 0.32 0.31 0.32 0.31 0.31 0.36 0.58 0.47 0.36 0.58 0.51 0.36 0.3 0.31 0.29 0.28

0.42 0.39 0.38 0.36 0.31 0.27 0.31 0.3 0.3 0.28 0.36 0.34 0.32 0.33 0.3 0.29 0.29 0.37 0.31 0.27 0.26 0.27 0.26 0.28 0.24 0.3 0.45 0.33 0.28 0.42 0.41 0.3 0.27 0.3 0.26 0.25

0.63 0.82 0.67 0.46 0.45 0.51 0.48 0.53 0.46 0.91 0.47 0.54 0.54 0.6 0.55 0.6 0.49 0.52 0.62 0.41 0.48 0.45 0.48 0.41 0.65 0.52 0.94 0.6 0.52 0.78 0.7 0.63 0.43 0.39 0.76 2.75

90.5 98.4 103.9 98 88.3 81.7 77.6 75.8 75 74.2 79.6 85.1 89.6 84.7 83.5 83.1 82.7 73.1 69.8 62 52.6 49.7 48.3 48.6 47.6 48.6 55.9 57.8 56.9 59.7 54.4 52.1 51.7 53.4 53.1 54.2

76 85.4 85.6 95.7 84.6 70.3 65.1 62.7 64.5 69.7 77.9 81.3 81.4 78.6 76.1 75.1 75.1 67.5 65.2 53.2 48 45.5 45.3 44.7 46.2 47.2 50.7 53.3 51.1 53.3 44.3 47.4 46.9 47.4 49.2 48.3

108.1 114 109.4 99.4 95.8 87 84 84.1 78.6 78.6 83.5 93.6 104.3 92.9 94.3 94.6 97 78.2 78 69.1 58.8 56.8 59 57.4 49 51 64 64.6 61.6 65.3 66.6 56.3 57.2 57.8 57.7 62

90.8 96.9 98.7 93.7 80.7 76.2 72 75 69.7 68.5 77.4 80.5 84.9 79.1 77 77.2 72.3 65.5 68.2 60.7 48.2 43.6 47.3 57.3 45.2 42.8 51.1 54.7 57.6 46.5 42.9 42.8 44.2 47.6 49.3 52.7

6.9 7.11 7.25 7.34 7.31 7.1 7.03 7.1 6.82 6.89 6.86 6.79 6.92 6.84 6.92 6.83 7.01 6.94 6.94 6.93 6.94 6.94 6.93 6.93 6.94 6.96 6.91 6.99 6.94 6.76 6.77 6.95 6.98 7.01 6.76 6.7

6.85 7.02 7.17 7.27 7.12 7.04 6.98 6.87 6.78 6.76 6.8 6.72 6.76 6.76 6.79 6.72 6.8 6.89 6.83 6.89 6.87 6.88 6.86 6.92 6.9 6.93 6.87 6.85 6.69 6.48 6.28 6.85 6.96 6.95 6.3 6.22

6.94 7.22 7.37 7.48 7.61 7.19 7.08 7.49 6.88 7.23 6.96 6.84 7.17 6.91 7.14 6.97 7.2 6.97 7.21 7 7.01 6.98 6.96 6.95 6.97 6.98 6.97 7.06 7.03 6.93 7 7.01 7 7.03 7.88 7.06

6.85 7.1 7.12 7.04 7 6.98 6.98 6.97 6.9 6.95 6.76 6.75 6.94 6.87 6.95 6.87 6.94 6.92 6.91 6.87 6.84 6.87 6.8 7 6.91 6.96 6.94 6.85 6.9 6.9 6.93 6.92 7 7.1 6.92 6.95

6.89 6.92 6.88 6.85 6.86 6.94 6.94 7 7.03 7.01 7.02 7.08 7.12 7.09 7.1 7.1 7.09 7.03 7.07 7.09 7.03 7.02 7 6.99 7.05 7 6.98 6.94 7 6.98 7.07 7.01 7.01 6.98 6.97 7

6.85 6.85 6.81 6.79 6.79 6.81 6.87 6.96 6.95 6.96 6.96 7.02 7.02 7.02 6.98 7 7.01 6.89 7.03 7.02 6.81 6.94 6.96 6.94 6.99 6.96 6.91 6.87 6.69 6.85 6.95 6.98 6.94 6.95 6.87 6.95

6.94 7.01 7.02 6.91 6.94 7.07 7.02 7.14 7.13 7.06 7.09 7.13 7.2 7.19 7.34 7.34 7.21 7.22 7.11 7.2 7.11 7.16 7.05 7.05 7.12 7.03 7.03 7.02 7.03 7.09 7.39 7.06 7.09 7.01 6.99 7.05

6.93 6.86 6.93 6.9 6.87 6.87 6.84 6.92 6.9 6.95 6.88 6.87 7.05 6.99 7.03 7.05 6.86 6.95 6.91 7.21 6.92 6.91 6.99 6.94 6.97 6.96 6.92 6.91 6.9 7 6.91 6.96 6.87 6.91 6.91 6.97

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7.6 8.5 9.4 10.3 10.7 10.1 9.5 9 9.4 9.8 9.9 9.5 9.6 9.9 9.6 9.8 10.5 10.9 10.7 11.1 12.1 12.3 11.8 11.8 11.9 10.8 10.2 10.5 11 11.7 16.9 12 12 11.5 12 12.9

7.2 8 9 9.7 10.1 9.4 9.2 8.4 8.7 9.6 9.4 9 9.2 9.3 9 8.9 10 10.6 9.8 10.5 11.2 11.4 11.1 11.3 11.6 9.9 9.9 10 10.5 10.3 10.4 11.5 11.6 10.9 10.2 12.4

8.2 9.4 10.1 10.9 11.1 10.7 9.9 9.5 9.7 10.2 10.3 10.1 10.1 10.1 10.2 11 11 11.3 11.3 12 12.7 12.7 12.6 12.2 12.2 11.8 10.6 11 11.6 13 13.1 12.4 12.3 12.1 13.2 13.2

7.5 8 8.2 10.4 10.8 10.1 9.8 9.2 9.2 9.9 10.3 10.2 10 9.8 9.5 9.5 10.9 11.3 11.8 11.2 11.8 11.8 10.9 11 12.8 11.8 10.8 10.9 10.7 10.9 10.9 12.2 12.6 11.3 11.2 11.5

20.4 19.6 18.6 17.5 15.6 15.5 15.8 15.8 15.4 15.8 17.5 18.2 17.7 17.2 16.3 15.9 15.5 16.1 16.5 18.2 19.5 19.4 19.2 19 19 20.9 27.2 24.9 24.2 28.4 26.6 24.4 23.2 23.8 23.2 22.8

19.9 19 17.9 16.7 14.9 14.9 15.5 15.5 15 15 16.5 17.8 17.3 16.6 16.1 15.8 15.2 15.7 16.3 16.5 19.3 19.3 19 18.7 18.6 19.3 25.7 24.3 23.6 24.2 25.4 23.5 22.9 23.4 22.8 22.5

20.8 20 19.2 18 16.9 16.3 16.1 16 16.4 16.6 18.1 18.5 18 17.9 16.7 16.1 16.5 16.4 16.7 19.9 20.2 19.6 19.4 19.3 19.3 26.2 31.1 25.7 24.9 34.2 29.8 25.7 23.6 24.2 24.6 23

10.6 12.7

10.2 12.2

3.8

3.5

64.2

<1/<1

28/6 >340/130

<1/<1 <1/<1 <1/<1 <1/<1 <1 <1/<1

53.1/8.7 94.5/13.7 94.5/28.8 200.5/118.4 165.2/53.1 165.2/45.3

0.41 0.34 0.4 0.41 0.35

0.11 0.11 0.11 0.12 0.12 0.16

0.3 0.23 0.29 0.29 0.19

0 0 0 0.5 0 0 0 0 0 0 0.15 0 0 0 0 0 0 0.45 0 0 0 0 0 0 0.45 0 0 0 0 0 0 0 0 0 0 0

0.09 0.07 0.08 <0.050 0.09

0.035 0.032 0.033 0.022 0.02 0.031 0.033 0.028 0.027 0.029

0.06 0.11

58 56 57 56 54 49 49 47 47 47 49 49 49 49 49 48 48 47 47 51 52 52 53 54 53 55 62 62 62 65 65 66 66 64 63 62

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

22.8 18.5 19 19.6 15.6 14.2 16 15.4 16.4 16.4 16.4 17.4 17 17 16.5 15.8 16 14.4 11.5 11 7.8 6.9 8 7.5 9.3 9 9.2 9 7 8.2 6 7.4 7 9.8 7.9 7.7

29.1 32 28.3 30 27.2 25.9 26 25.4 26.2 24.4 29.4 31.4 25.9 27.8 26.7 24.2 23.6 26 21.8 21.2 14.6 13.7 13.3 13.3 14.4 13.6 16 17 15.2 13.6 13.4 16 12.8 13 13.7 14.1

48 49 46 42 34 35 35 36 33 38 46 47 42 43 38 43 34 38 41 46 48 47 48 45 44 40 57 59 46 55 54 52 51 56 52 48

5 4 3 3 2 1 2 2 1 1 2 3 3 3 3 4 3 1 1 3 2 1 1 2 4 1 2 3 1 5 3 3 1 3 3 2

89.6 91.8 93.5 92.9 94.1 97.1 94.3 94.4 97.0 97.4 95.7 93.6 92.9 93.0 92.1 90.7 91.2 97.4 97.6 93.5 95.8 97.9 97.9 95.6 90.9 97.5 96.5 94.9 97.8 90.9 94.4 94.2 98.0 94.6 94.2 95.8

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.09

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun

17‐Jun 18‐Jun 19‐Jun 20‐Jun 21‐Jun 22‐Jun 23‐Jun 24‐Jun 25‐Jun 26‐Jun 27‐Jun 28‐Jun 29‐Jun 30‐Jun 1‐Jul 2‐Jul 3‐Jul 4‐Jul 5‐Jul 6‐Jul 7‐Jul 8‐Jul 9‐Jul 10‐Jul 11‐Jul 12‐Jul 13‐Jul 14‐Jul 15‐Jul 16‐Jul 17‐Jul 18‐Jul 19‐Jul 20‐Jul 21‐Jul 22‐Jul

49.8 27.7 17.4 19.4 24.5 26.5 19.9 18.8 18.7 16.7 18.2 21.1 25.6 22.8 84.1 26.8 22.4 21.3 25.2 41.7 54 62.8 73.6 87 101.9 109.8 111.6 114.9 101.8 105.7 120 114.4 121.7 101.2 83.3 86

46.2 14 12.1 16.3 16.2 0 12.4 9.5 15.5 14.1 9.7 15 18.5 17.7 19.6 0 17.2 17.3 20.5 23.5 41.3 28.8 54.6 66.9 69.5 98.9 99.6 102.7 89.4 83.6 108.4 104.2 108.5 0 59.5 69.6

54.7 51.4 22.8 24.4 30.5 37.8 24.6 23.6 21.2 19.7 22.2 28.2 34.2 27.6 29 32.6 30 25.2 30.5 51.7 66.2 76 89.3 111 121.2 127.3 121.3 124.9 120.7 134.3 140.5 126.4 133.7 123.1 111.2 100.6

77.8 75.9 79.6 79.3 80 79.5 80.9 82.2 83.5 84.2 83 82.4 83.2 84.2 83.5 83.8 84.9 85.6 84.5 80.4 77 75.3 71.2 66 64 64.4 69.8 74.1 76.3 65.5 66.9 73 71.8 72.3 64.4 73.4

76.5 77.2 78.4 78.3 77.9 76.8 79.7 80.1 82.5 83.1 81.8 80.7 81.5 83.3 81.3 81.9 83.1 84.6 83.1 77.9 74.8 73.1 76.1 60.7 62.1 62.3 63.7 72.2 72.6 54.5 55.1 70.7 69.9 62 62.5 67.5

78.8 81.7 81.4 80.2 82.1 81.7 82.3 83.7 85.1 85.6 84.3 83.6 84.7 85.4 84.4 85.3 86.6 86.5 85.4 83.9 79.8 77.4 76.5 71 66.8 66.3 77 76.3 78.5 78.5 74.6 75.2 73.9 74.8 69.2 78.2

77.2 79.3 79 78.7 79.4 78.7 80.3 81.5 82.9 83.6 82.4 81.8 82.6 83.6 82.9 83.1 84.3 85 83.9 79.8 76.3 74.1 69.5 63.6 61.2 61.6 67.6 72.5 75.2 63.1 64.5 71.3 70 70.7 62.1 72.1

75.9 76.7 77.9 77.7 77.3 76.1 879.1 79.4 81.9 83.1 91.1 80 80.8 82.7 81.3 81.2 82.5 84 82.5 77.2 73.9 71.4 64.8 57.3 59.3 58.8 60.9 70.4 71 50.7 51.3 68.8 67.8 59 59.7 65.9

78.3 81.1 80.8 79.5 81.6 80.9 81.6 83.2 84.5 85.6 83.7 83 84.1 84.7 83.8 84.8 86 85.9 84.8 83.4 79.2 76.8 75.8 69.5 64.1 63.5 75.6 75.2 77.7 78 72.7 73.9 72.4 73.5 67.7 77.2

2.17 2.01 1.74 1.61 1.63 1.62 1.41 1.93 2.19 1.7 1.53 1.48 1.35 1.16 1.42 1.59 1.28 1.13 1.08 1.28 1.19 1.17 1.11 0.95 0.89 0.87 0.85 0.89 0.97 0.76 0.78 0.77 0.72 0.8 0.74 0.66

2.01 1.82 1.62 1.56 1.52 1.48 1.31 1.57 1.91 1.56 1.44 1.32 1.25 1.1 1.12 1.39 1.16 1.08 1.04 1.07 1.05 1.07 0.99 0.9 0.68 0.82 0.79 0.77 0.8 0.74 0.71 0.73 0.66 0.74 0.69 0.62

2.39 2.63 1.9 1.76 1.76 2.01 1.55 2.5 2.54 1.97 1.64 1.74 1.53 1.26 1.81 1.89 1.39 1.26 1.23 1.78 1.38 1.38 1.39 1.02 1.11 1.27 0.41 1.44 1.31 0.83 0.96 0.85 0.82 0.93 0.85 0.73

2.46 2.38 1.9 1.72 1.57 1.8 1.71 2.02 2.46 1.81 1.66 1.44 1.63 1.28 1.78 1.82 1.47 1.25 1.15 1.44 1.18 1.21 1.49 1.1 1.08 1 0.98 0.85 1.29 0.84 0.83 0.85 0.74 0.84 0.88 0.75

1.96 1.78 2.06 1.72 1.86 1.89 1.89 1.95 2.03 2.02 2 1.97 2.1 2.2 2.03 2.01 1.9 1.87 1.88 1.96 2.02 2.02 2.04 1.93 1.92 1.85 1.89 1.87 1.88 1.87 1.82 1.78 1.83 1.77 1.85 1.73

1.88 1.68 1.81 1.59 1.78 1.8 1.81 1.85 1.98 1.97 1.95 1.91 2 2.04 1.98 1.95 1.71 1.71 1.85 1.85 1.94 1.97 1.95 1.82 1.82 1.76 1.78 1.82 1.8 1.74 1.74 1.69 1.69 1.46 1.78 1.6

2.01 1.89 2.31 1.86 1.94 1.98 1.98 2.06 2.08 2.06 2.05 2.04 2.23 2.29 2.08 2.06 1.99 1.97 1.91 2.09 2.09 2.11 2.13 2 2.06 1.89 1.95 1.92 1.99 2 1.87 1.84 2.03 1.91 1.95 1.88

1.97 1.87 2.18 1.75 1.89 1.86 1.87 1.84 1.95 1.96 2.05 2.03 2.08 2.15 2.03 2.03 2.01 1.84 1.87 1.86 1.94 1.95 2.09 1.99 1.94 1.87 1.88 1.8 1.89 1.96 1.75 1.74 1.71 1.8 1.95 1.84

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.36 0.34 0.29 0.29 0.31 0.34 0.3 0.31 0.32 0.36 0.43 0.51 0.44 0.32 0.28 0.33 0.31 0.3 0.34 0.38 0.37 0.32 0.34 0.37 0.39 0.34 0.29 0.37 0.32 0.4 0.4 0.34 0.39 0.33 0.29 0.4

0.33 0.25 0.28 0.28 0.28 0.27 0.26 0.26 0.3 0.32 0.36 0.66 0.39 0.28 0.26 0.28 0.26 0.25 0.26 0.27 0.27 0.25 0.26 0.25 0.25 0.28 0.25 0.27 0.27 0.24 0.24 0.27 0.31 0.21 0.23 0.28

0.41 0.39 0.4 0.51 0.37 0.47 0.35 0.39 0.35 0.4 0.51 0.36 0.52 0.47 0.48 0.38 2.36 0.36 0.44 0.58 0.51 0.42 0.5 0.62 0.65 0.57 0.37 0.52 0.41 1.14 0.77 0.46 0.61 0.94 0.35 0.53

0.38 0.39 0.34 0.34 0.33 0.36 0.35 0.36 0.38 0.39 0.41 0.51 0.52 0.57 0.34 0.35 0.34 0.33 0.36 0.36 0.35 0.35 0.45 0.41 0.5 0.45 0.32 0.44 0.36 0.32 0.54 0.42 0.4 0.39 0.38 0.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.3 0.27 0.28 0.3 0.31 0.33 0.3 0.35 0.38 0.42 0.49 0.52 0.4 0.26 0.25 0.28 0.24 0.27 0.3 0.36 0.3 0.28 0.28 0.28 0.29 0.22 0.23 0.28 0.25 0.26 0.26 0.25 0.27 0.27 0.28 0.33

0.26 0.21 0.2 0.28 0.27 0.26 0.26 0.28 0.35 0.38 0.35 0.66 0.3 0.21 0.21 0.23 0.2 0.22 0.25 0.26 0.25 0.24 0.23 0.24 0.22 0.2 0.2 0.23 0.23 0.23 0.2 0.22 0.23 0.19 0.25 0.23

1.04 0.42 0.37 0.33 0.38 0.71 0.53 0.51 0.45 0.58 0.74 0.37 0.53 0.32 0.52 0.42 0.36 0.38 0.56 0.56 0.41 0.83 0.41 0.38 0.51 0.46 0.3 0.46 0.32 0.31 0.41 0.65 0.38 0.7 0.37 0.45

55.7 55.5 54.1 54.5 55.6 57.6 61.4 59.1 58.2 56.4 56.4 58.2 60.1 61.5 62.9 58.7 57.3 57.5 58.8 60.8 63.3 64.1 67.9 70.8 71.7 73.9 75.8 73 60 57.6 59.4 58.3 57.7 57.8 58.5 58.4

49.7 48.8 48.7 50.2 48.3 52.1 53.7 52.2 53.8 52.1 52.3 51.4 53.4 56.7 58 52.3 53 51.6 52 53.8 57.5 56.8 65 65 64.7 68 72.4 67.3 55 55 53.6 53.9 55.1 55 53.4 53.5

62.3 62.4 59.4 59.9 61.6 61.7 67.3 68.1 65.7 64.1 59.4 65.7 65.9 72.8 74.3 67.3 62.4 62.9 63.7 70.6 70.1 69.9 71.6 78.3 80.8 78.2 82.5 79.1 69 63.4 63.5 63.3 62.1 60.2 61.6 62.6

49.2 46.2 47 46.8 68.5 47.7 50.3 49 58.7 58.1 53 50 48.5 49.5 51.1 51.8 74.8 62.4 58.8 53.8 51.7 52.9 60.3 52.9 69.5 71.6 78.3 67.4 59 70.7 78.6 49.7 79.6 88.3 50.3 50

6.84 6.98 6.98 6.94 7.01 7.02 7.03 6.76 6.64 6.71 6.83 7.01 7.17 7.15 7.07 7.2 7.3 7.13 7.08 7.09 7.06 7.04 6.85 6.77 6.73 6.71 6.78 6.77 6.9 6.87 6.81 6.86 6.87 6.85 6.88 6.85

6.45 6.91 6.82 6.86 6.81 6.98 6.99 6.56 6.56 6.68 6.73 6.9 7.08 6.94 7 7.13 7.23 6.97 7.04 7.03 7.03 7.01 6.04 6.68 6.68 6.67 6.7 6.72 6.74 6.81 6.76 6.81 6.82 6.78 6.84 6.81

7.48 7.02 7.05 7.02 7.09 7.05 7.07 7.08 6.73 6.74 6.9 7.1 7.24 7.35 7.14 7.25 7.35 7.38 7.13 7.16 7.08 7.06 7.99 6.86 6.77 6.79 6.83 6.81 6.99 6.96 6.87 6.9 6.97 6.96 6.92 6.89

6.92 6.89 6.91 7 6.75 7 6.89 6.97 6.78 6.78 6.95 6.98 6.95 6.9 7 6.98 6.84 6.99 7 7.05 7.01 7 6.98 6.85 6.97 6.88 6.87 6.94 6.9 6.86 6.87 6.93 6.92 6.9 6.79 6.86

6.99 7.07 7.04 7.07 7.1 7.1 7.11 7.1 7.09 7.13 7.1 7.09 7.08 7.12 7.08 7.09 7.14 7.09 7.08 7.01 6.97 6.97 6.97 6.96 6.96 6.99 7 6.89 6.79 6.82 6.83 6.86 6.79 6.78 6.82 6.81

6.94 6.95 6.92 6.99 6.95 6.94 6.99 6.98 7 7.03 7.03 6.98 6.99 7.01 6.93 6.98 7.02 6.99 6.99 7.03 6.87 6.89 6.91 6.89 6.91 6.93 6.97 6.69 6.75 6.79 6.81 6.81 6.73 6.75 6.75 6.75

7.03 7.79 7.15 7.18 7.42 7.23 7.07 7.24 7.32 7.32 7.18 7.17 7.19 7.26 7.21 7.25 7.25 7.21 7.21 7.16 7.09 7.02 7.06 7.05 7.04 7.06 7.06 7.03 6.83 6.88 6.86 6.95 6.87 6.84 6.87 6.85

6.95 7 7.01 7.05 6.96 6.9 6.9 7.05 7.02 7.09 6.95 6.98 6.99 7.03 6.97 7.02 7.11 7.02 7.01 6.94 7.03 6.99 6.99 6.99 6.99 6.96 6.94 6.89 6.83 6.79 6.81 6.95 6.75 6.69 6.9 6.74

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12.8 12.3 12.2 12.5 13.3 14.2 14.6 14 13.9 13.8 13.9 14.3 14.9 14.9 15 15 14.7 14.5 14.8 15.3 15.8 16.4 16.6 16.8 16.6 16.9 17.1 17 15.8 15.1 15.5 15.6 16.1 17 16.9 16.9

12 11.9 11.8 12 12.9 13.9 14.4 13.6 13.7 13.3 13.4 13.8 14.6 14.7 14.8 14.5 14.2 13.8 14.1 14.5 15.4 16.1 15.6 16.4 16.1 16.4 16.7 16.6 15.5 14.3 15 15 15.4 16.1 16.3 16.4

13.1 12.8 12.7 13.1 14 14.7 14.8 14.5 14.2 14.1 14.3 14.8 15.2 15.2 15.4 15.4 15.4 14.9 15.2 15.8 16.4 17.1 17.1 17.1 17.2 17.3 17.6 17.7 16.5 15.9 15.9 16.3 16.9 18.6 17.5 17.5

12 11 12 12.2 12.9 13.9 13.8 13.5 13.9 13.5 13.3 13.7 14.7 14.9 14.9 14.9 14.9 14.3 14.5 14.5 14.8 15 17.6 18.4 17.5 18.1 18.4 18.8 17.5 16.5 17.3 17.1 19.5 18.6 17.1 17.5

23.3 23.5 23.6 23.1 22.3 22 21.8 23.5 24.3 23.9 23.9 23.3 22.5 22 23.1 23.8 23.3 24 23.3 22.8 22.2 21.6 21.1 20.7 20.3 19.7 19.3 19.4 20.2 19.9 19.8 20.1 20.1 20.1 19.9 19.6

22.9 23.3 23.4 22.6 21.9 21.9 21.6 22 23.8 23.7 24.2 22.7 22.2 21.6 21.9 23.3 22.9 23.6 23.1 22.5 21.8 21.3 20.6 20.5 20 19.3 19.1 19.2 19.8 19.7 19.6 19.9 19.9 19.6 19.5 19.3

23.7 23.8 23.9 23.7 22.6 22.3 22 24.4 24.6 24.2 23.6 23.8 22.8 22.2 24.2 24.2 23.6 24.2 23.8 23.1 22.6 21.8 23 20.8 20.6 20 19.4 19.7 20.4 20 20 20.3 20.2 20.8 20 19.7

15.2 4.6 13.8 14.8

14.5 4.3 14.4

NS 4.3

4.8 NS

68.8

<1/<1

54/20 >570/12

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1

>200.5/15 65.9/28.8 165.2/19.2 200.5/4.2 >200.5/8.7

0.3 0.33 0.35 0.37 0.61

0.21 0.21 0.21 0.21 0.17

0.09 0.12 0.14 0.16 0.44

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.2 0 0 0 0 0

0.09 0.11 0.18 <0.050 0.2

0.026 0.038 0.029 0.022 0.032 0.025 0.02 0.023 0.042 0.03

0.14

62 62 61 61 59.5 61 58 60 61 62 62 62 62 62 62 62 60 60 59 59 59 58 58.5 57 56 54 52 52 52 52 52 52 51 51 51 50

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

8.4 9 9 8.8 8.6 9 9 10.2 8.1 9 9 10 10 9.6 10.2 10 8.3 8.8 8.8 8.6 8.7 8.3 9.6 9.6 11 10.2 10.5 10 8.8 9.2 9.8 9.6 10.2 9.6 10.6 10.2

13.8 17.6 14.8 16 17.4 16.6 15.4 17 18.9 15.9 16.8 16.8 18.8 18 19.2 20.8 18.2 17 16.6 13.5 14.1 13.8 18 19.4 19 19.2 20 18.4 17 18.2 18.8 16.8 18.4 16.6 16 16

39

54 59 49 51 58 55 54 59 58 53 56 51 50 52 53 54 59 52 60 61 56 54 54 50 49 55 56 57 53 57 57 57 60 58 54 51

3 1 1 1 3 2 3 2 2 2 1 1 1 0 1 2 1 3 3 3 2 2 2 1 2 3 3 4 3 4 4 4 4 2 3 2

94.4 98.3 98.0 98.0 94.8 96.4 94.4 96.6 96.6 96.2 98.2 98.0 98.0 100.0 98.1 96.3 98.3 94.2 95.0 95.1 96.4 96.3 96.3 98.0 95.9 94.5 94.6 93.0 94.3 93.0 93.0 93.0 93.3 96.6 94.4 96.1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

<0.01

3.8 6.3 6.1 6.1 6.0 2.84 3.9 6.23 6.27 6.78 5.08 4.9 6.18

Irrigation turn on July 10, 8:50AM 0.0 3.6 2.2 5.3 5.2 0 0 4.57 4.93 5.44 1.89 2.24 5.24

8.2 8.6 8.4 7.0 7.1 6.61 9.16 6.98 7.77 8.12 7.28 7.25 6.93

2.98 4.37 4.16 4.4 4.1 2.33 2.11 3.23 2.99 2.39 1.85 1.52 1.88

1 2.19 1.36 2.39 2.01 0 0 1.08 0.81 1.02 0 0 0.62

4.99 4.99 4.99 4.99 4.94 4.99 4.98 4.99 4.63 3.48 3.78 3.16 3.06



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun

23‐Jul 24‐Jul 25‐Jul 26‐Jul 27‐Jul 28‐Jul 29‐Jul 30‐Jul 31‐Jul 1‐Aug 2‐Aug 3‐Aug 4‐Aug 5‐Aug 6‐Aug 7‐Aug 8‐Aug 9‐Aug 10‐Aug 11‐Aug 12‐Aug 13‐Aug 14‐Aug 15‐Aug 16‐Aug 17‐Aug 18‐Aug 19‐Aug 20‐Aug 21‐Aug 22‐Aug 23‐Aug 24‐Aug 25‐Aug 26‐Aug

75.1 84.2 98.4 106.5 108.7 102.6 107.1 111.4 113.3 112.6 110 110.8 109.3 109.3 96.6 83.9 104.9 107.8 113.2 113.3 108.2 115 118.9 122.2 119.9 118.4 116.4 111.1 112.4 106.6 102.5 101.3 99.3 97.9 95.9

0 62.6 53.9 62.6 94.4 91.9 90.2 98.3 106.1 104.8 60.9 98.4 70.8 73.3 0 0 92.2 94.9 66.7 105.8 99.9 55.5 105.1 108 109 104.8 100.5 58.1 103.6 51 55.3 87.8 84.9 79.9 80.8

100.5 109.7 110 125.5 120.6 118.8 120.2 133.9 125.3 126.5 124.9 119.5 124.7 120.3 124.6 113.2 120.6 119.8 127.6 118.6 114.9 131.1 128.2 135.2 129.1 129.5 126.7 122.4 124.4 115.5 114.4 110.4 107.2 107.6 104

77 74.9 72.2 69.8 71.2 72.7 71.5 70.4 70.4 70.5 70.7 73.5 76.4 75.8 71.8 73.6 74.7 75.6 74.4 74.2 74.8 72.9 71.7 72.1 73.2 73.7 74 75 74.4 75.3 75.8 75.3 74.8 74.8 74.2

75.5 70.2 69.9 66.3 68.5 69.7 69.3 66.7 68.2 68 68 68.6 72.9 73.2 35.7 69.3 71.5 73.1 71.2 72.9 73.4 69.1 69.7 69.5 71 71.5 72 72.6 71.8 73.5 73.1 73.3 73 72.6 73.1

78.6 78.5 74 72.9 74.7 74.9 74.8 73.4 71.7 72.2 72.7 77.9 78.3 78.5 77.3 78.1 80 78.4 77 75.6 76.6 76.4 74.8 76 75.4 76.6 77.2 76.5 76.1 77.1 77.3 78.3 78 78.2 77.2

76.3 74.2 71.2 68.2 69.5 71.5 70.1 68.7 68.7 69 69.3 72.8 75.7 74.8 70.6 72.9 74.2 75.1 73.9 73.5 74.2 72.3 71.1 71.5 72.6 73.2 73.4 74.4 73.8 74.8 75.3 74.8 74.3 74.3 74

74.6 68.8 68.2 63.9 66.7 67.9 67.3 64.6 66.2 65.8 66.2 67.7 71.8 71.7 31 68.7 70.8 72.4 70.7 72.2 72.8 68.5 69 68.8 70.2 70.9 71.3 71.9 71.1 72.7 72.6 72.5 72.6 72 72

78.1 77.9 73.6 71.9 73.7 73.8 73.6 72.1 70.5 70.8 71.4 77.4 78 77.3 76.5 77.4 79.7 78.1 76.6 75.2 75.9 76.1 74.4 75.6 74.8 76.1 76.7 76 75.6 76.8 76.8 77.7 77.6 77.7 76.5

0.62 0.6 0.64 0.74 0.76 0.71 0.71 0.76 0.77 0.85 0.85 0.82 0.86 0.92 1.19 7.01 1.06 1.02 1.02 1.01 1.01 1.06 1.03 1.02 1.02 1.05 1.04 1.04 1.05 1.06 1.04 1.03 0.97 0.94 0.92

0.57 0.57 0.6 0.71 0.72 0.68 0.67 0.72 0.7 0.8 0.81 0.78 0.83 0.86 0.93 1.08 1.02 0.97 1 0.98 0.99 0.99 1 0.94 1 1.01 1.02 0.99 1.03 1.02 1.01 0.97 0.94 0.91 0.89

0.68 0.68 0.75 0.78 0.79 0.76 0.79 1.69 0.85 0.93 0.93 0.89 1.32 0.96 3.49 60.6 1.27 1.07 1.05 1.04 1.03 1.11 1.07 1.08 1.04 1.09 1.07 1.1 1.09 1.14 1.23 1.07 1.02 0.96 0.96

0.77 0.69 0.66 0.8 0.86 0.77 0.77 0.92 0.81 0.98 0.88 0.95 0.87 0.93 1.03 1.55 1.2 1.16 1.08 1.1 1.05 1.11 1.1 1.11 1.08 1.12 1.09 1.1 1.1 1.14 1.1 1.05 0.95 1 1.01

1.83 1.8 1.91 1.82 1.78 1.82 1.86 1.83 1.84 1.88 1.82 1.87 1.79 1.81 1.71 1.72 1.83 1.8 1.73 1.79 1.8 1.78 1.8 1.81 1.84 1.78 1.79 1.78 1.79 1.8 1.83 1.75 1.77 1.74 1.73

1.72 1.64 1.84 1.72 1.71 1.76 1.81 1.74 1.75 1.8 1.75 1.78 1.69 1.75 0 0 1.71 1.62 1.63 1.69 1.72 1.7 1.71 1.76 1.75 1.73 1.65 1.65 1.73 1.7 1.74 1.64 1.66 1.67 1.65

1.93 1.96 1.98 1.86 1.87 1.87 1.91 1.88 1.88 1.93 1.89 1.97 1.87 1.84 1.87 1.95 1.91 1.93 1.8 1.88 1.87 1.85 1.87 1.88 1.92 1.85 1.89 1.88 1.86 1.89 1.89 1.82 1.89 1.79 1.82

2 1.54 1.99 1.89 1.87 1.84 1.85 1.84 1.85 1.98 1.86 1.94 1.9 1.84 1.82 1.87 1.94 1.89 1.83 1.88 1.87 1.84 1.9 1.86 1.9 1.77 1.88 1.85 1.77 1.93 1.91 1.86 1.92 1.74 1.78

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.29 0.42 0.29 0.3 0.32 0.28 0.28 0.27 0.29 0.29 0.28 0.28 0.28 0.27 0.29 0.28 0.32 0.3 0.32 0.31 0.3 0.32 0.31 0.33 0.35 0.35 0.32 0.33 0.37 0.36 0.36 0.33 0.31 0.32 0.32

0.22 0.29 0.25 0.25 0.27 0.26 0.25 0.24 0.26 0.27 0.25 0.26 0.26 0.24 0.23 0.22 0.26 0.26 0.3 0.29 0.27 0.24 0.26 0.26 0.28 0.28 0.29 0.29 0.32 0.32 0.31 0.29 0.28 0.3 0.29

0.42 0.7 0.44 0.4 0.4 0.56 0.49 0.36 0.4 0.35 0.37 0.31 0.32 0.39 1.04 0.38 0.36 0.35 0.62 0.47 0.36 0.49 0.37 0.42 0.43 0.45 0.39 0.43 0.47 0.48 0.45 0.95 0.34 0.36 0.35

0.32 0.45 0.32 0.33 0.37 0.34 0.33 0.33 0.34 0.32 0.3 0.33 0.3 0.31 0.32 0.35 0.35 0.34 0.36 0.37 0.38 0.31 0.36 0.3 0.37 0.36 0.34 0.35 0.39 0.36 0.31 0.32 0.27 0.34 0.29

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.3 0.38 0.28 0.27 0.28 0.24 0.24 0.22 0.23 0.23 0.24 0.26 0.24 0.23 0.24 0.28 0.3 0.26 0.27 0.26 0.25 0.27 0.29 0.28 0.32 0.32 0.29 0.28 0.3 0.29 0.29 0.27 0.26 0.28 0.27

0.23 0.3 0.24 0.24 0.23 0.22 0.21 0.2 0.2 0.21 0.17 0.24 0.23 0.21 0.2 0.2 0.24 0.24 0.24 0.24 0.22 0.23 0.26 0.24 0.27 0.26 0.26 0.25 0.27 0.26 0.25 0.25 0.24 0.25 0.24

0.487 0.69 0.32 0.32 0.38 0.27 0.31 0.68 0.37 0.32 0.31 0.29 0.35 0.32 0.5 0.37 0.36 0.3 0.37 0.33 0.31 0.52 0.36 0.39 0.49 0.37 0.33 0.33 0.37 0.43 0.56 0.29 0.32 0.38 0.36

59.4 59.4 59.7 58.5 59.9 53.9 53.3 52.2 52.6 50.8 50.8 49.1 49.3 49.1 50.1 52.7 54.6 49.3 49.8 49.9 49.4 49.2 50.2 48.7 47.8 49.1 49.4 51.4 50.9 51 50.6 52.8 50 50.3 47.1

56 56 56.8 53.7 55.4 52.7 52.8 48.7 50.9 45.5 45.8 45.9 45.9 46.4 46.3 1.1 45.7 43.4 43.4 42.3 43.1 45.4 44.9 44.9 42.8 44.3 42.2 46.9 46.2 45.8 47.6 46.9 46 46.1 44

65 63 63.5 64.1 63.6 56 53.8 53.9 55.6 55.5 53.7 52.8 52.2 51.8 54.4 55.1 67.4 59 55.4 56.8 57.2 42.9 53.3 54.3 52.8 54.2 54.6 57.9 55.3 57.1 52.6 58.6 56.3 53.5 51.3

60.6 58.3 51.4 50.4 63.4 52.9 51.1 48.1 47.7 58.7 56.1 48.3 48.2 51.3 45.4 47.7 46.5 44.8 44.5 46.1 50.3 53.6 47.1 44.9 42 48.8 42.5 46.3 47.5 48.1 44.6 50.8 47.6 51.3 55.7

6.91 6.89 6.94 6.9 6.89 6.93 6.89 6.87 6.87 6.89 6.92 6.9 6.89 6.86 6.86 6.59 6.66 6.87 6.86 6.86 6.84 6.84 6.85 6.78 6.86 6.85 6.84 6.83 6.83 6.85 6.85 6.85 6.91 6.94 6.92

6.86 6.84 6.88 6.86 6.85 6.9 6.82 6.84 6.78 6.8 6.88 6.84 6.8 6.82 6.83 6.23 6.23 6.83 6.82 6.82 6.8 6.78 6.81 6.64 6.82 6.78 6.79 6.78 6.8 6.8 6.78 6.81 6.85 6.91 6.87

6.96 6.99 6.99 6.93 6.97 6.98 6.94 6.91 6.93 6.94 6.97 6.95 6.93 6.89 6.89 6.91 7.32 6.9 6.89 6.9 6.91 6.9 6.88 6.88 6.91 6.91 6.88 6.87 6.86 6.9 6.89 7.01 6.96 6.97 6.96

6.98 6.81 6.85 6.8 6.8 6.88 6.78 6.7 6.74 6.73 6.79 6.86 6.83 6.8 6.91 6.89 6.75 6.81 6.76 6.88 6.9 6.72 6.78 6.78 6.86 6.8 6.79 6.73 6.72 6.93 6.81 6.9 6.89 6.94 6.92

6.85 6.86 6.86 6.91 6.93 6.97 6.98 6.98 7.01 7.07 7.11 7.12 7.1 7.11 7.1 7.1 7.05 7.11 7.11 7.11 7.11 7.04 7.07 7.09 7.14 7.05 7.1 7.12 7.08 7.1 7.1 7.13 7.12 7.1 7.11

6.82 6.84 6.85 6.83 6.91 6.93 6.94 6.96 6.97 7.05 7.06 7.08 7.08 7.07 6.76 6.95 6.98 7.06 7.06 7.09 7.06 6.94 7.04 7.05 7.08 6.99 7.06 7.05 7.03 7.05 7.03 7.07 7.09 7.05 7.06

6.9 6.9 6.89 6.98 6.95 7.01 7.02 6.99 7.07 7.09 7.17 7.17 7.13 7.15 7.65 7.33 7.1 7.15 7.15 7.13 7.15 7.11 7.13 7.14 7.23 7.13 7.17 7.17 7.12 7.19 7.16 7.3 7.2 7.19 7.19

6.71 6.87 6.87 6.81 6.78 6.8 6.82 6.9 6.95 6.94 7.1 7.11 7.02 6.98 6.97 6.96 6.8 7.09 6.93 6.94 6.97 6.87 6.99 6.98 7.1 6.98 6.97 6.96 7 7.06 7.16 7.1 7.06 7.05 6.95

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16.2 15.5 16.3 16.7 17.2 17.2 17.2 17.7 18 17.3 17.5 16.5 16.8 17.6 18 17.4 17.1 16.2 16.4 16.5 16.6 17 16.7 16.2 16 16.2 17 17.6 17.6 17.5 16.6 16 15.2 14.5 14.8

15.5 15.1 15.6 16.1 16.7 16.6 16.3 17 17.5 16.5 17.1 15.7 15.7 17.2 17.8 16.5 16.4 15.3 15.6 15.9 16 16.3 16.2 15.6 15.2 15.4 16.4 16.9 17 16.8 15.9 15.2 14.7 13.8 14

17.2 16.3 17 17.3 17.9 17.8 17.9 18.2 18.3 18 18 17.1 17.6 18.3 18.3 17.9 17.8 17.2 17.2 17.1 17.4 17.5 17.5 16.8 16.8 17.3 17.9 18.3 18.4 18.4 17.6 17 16 15.1 15.7

17.8 17.1 16.2 16.8 17.2 17 17 17.3 17.4 16.7 17.7 15.8 16 17 18 17.8 17.6 15.9 16.3 16.8 16.6 16.7 16.6 16.4 15.7 16 16.7 17 17.5 17.4 16.4 16.2 15 14.4 14.6

19.2 19.2 19.3 20 20.6 20.3 20.1 20.2 20.4 21.7 21.5 21.8 22 22.6 23.1 22.9 23.7 24.1 24.5 24.5 25 25.4 25.8 25.7 25.5 25.9 25.9 26 26.3 26.6 26.7 26.3 26.2 26.3 25.7

19 19.1 19.2 19.6 20.4 20.1 19.9 20 19.8 20.6 21.2 21.4 21.6 22.1 22.6 0 21.8 21.1 23.5 22 23.3 23 23.8 24.5 23.7 24.9 24.8 24.3 25.2 23.1 25.8 0 25.9 24.5 24.2

19.3 19.4 19.7 20.6 20.9 20.5 20.2 20.3 20.8 99.1 21.8 22 22.3 23.3 23.6 24.2 25.1 25.6 24.7 25.4 27.6 28.7 26.7 26.8 26.5 26.9 27.8 26.7 31.5 27.5 27.1 26.6 26.5 27 26.7

6.4 19.4

6.2 18.5

6.3

5.8

67.5

<1/<1

>190/11 84/6

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1

200.5/9.9 165.2/9.9 200.5/19.2 144.5/8.7 >200.5/8.7

0.45 0.33 0.32 0.38 0.32

0.17 0.17 0.17 0.17 0.14

0.28 0.16 0.15 0.21 0.18

0 0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.05 0 0 0 0 0 0 0 0 0 0 0 0

0.09 0.22 0.07 0.33 0.07

0.035 0.036 0.016 0.07 0.04 0.038 0.032 0.036 0.034 0.04

51 51 51 59 59 59 59 57 57 57 57 57 57 56 56 57.5 58.5 58.5 58.5 58.5 58.5 58.5 59 59 60 61 61 60 60 61 61 62 61 60 59

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

9 9.6 11 9.4 12.1 9.4 9.2 9.6 8.8 8.2 8.2 10 8.1 8.4 7.8 8.9 8.2 8 8.4 8.8 9 7.8 8.4 7.9 8.3 7.6 7.7 8.2 8.8 8 8.2 8.4 8.4 8.2 8

17.2 17.9 17.8 18.3 19.2 17.4 17.5 16 15.9 17 15.2 16 14.6 15 13.8 17.2 16.2 15.6 16.4 16.4 16.2 12.2 16.4 15.5 14.8 15 15.7 14.1 14.8 15.4 15.2 16 16 15.4 16.2

84.8

56 49 50 53 62 55 51 57 62 62 59 53 61 65 69 61 57 62 65 64 59 68 71 70 77 71 76 78 70 74 71 69 65 73 71

1 1 1 1 4 2 2 3 2 3 3 3 2 3 4 2 3 2 4 4 3 4 2 3 4 4 3 5 3 2 2 3 4 1 3

98.2 98.0 98.0 98.1 93.5 96.4 96.1 94.7 96.8 95.2 94.9 94.3 96.7 95.4 94.2 96.7 94.7 96.8 93.8 93.8 94.9 94.1 97.2 95.7 94.8 94.4 96.1 93.6 95.7 97.3 97.2 95.7 93.8 98.6 95.8

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5.87 6.08 6.72 6.67 6.63 6.91 7.1 6.9 6.6 6.6 6.7 6.2 6.9 7 6.8 6.5 5.8 6.3 6.3 6.3 6.4 6.5 6.2 6 6.1 6.2 6.4 7.9 7.8 7.5 6.5 6.3 6.2 6.3 5.7

5.11 4.83 5.72 5.25 5.65 5.54 6.2 4.1 5.4 5.6 5.5 4.9 5.8 6 0.0 0.0 4.2 3.1 5.1 5.2 5.7 5.4 5.2 4.9 5.1 5.3 5.3 7.1 6.7 6.5 5 5.4 5.4 5.4 3.6

7.49 6.83 7.96 7.47 7.72 7.65 8.4 10.1 7.3 7.4 8.0 6.9 7.8 8.4 13.2 7.1 7.2 8.2 7.4 7.2 7.5 7.2 6.9 6.9 7 7 8.6 9.7 9.2 8.7 8.9 7.1 6.8 7.1 6.6

2.67 2.67 2.38 2.52 3.05 2.85 2.51 2.72 2.6 3.23 3.01 2.77 2.22 2.3 2.32 3.04 3.87 2.8 2.74 2.59 2.56 2.81 2.92 3.21 4.07 3.96 3.94 4 4.13 4.13 4.17 3.84 3.94 3.87 3.71

1.84 1.22 0.8 1.58 2.23 2.02 2.12 1.81 0.82 1.3 1.78 1.93 1.4 1.74 0 2.19 3.13 0.96 1.63 1.64 2.09 1.84 1.87 0.25 1.57 3.33 1.93 1.3 7.46 3.5 3.33 3.29 3.3 3.24 3.14

4.49 4.17 3.56 4.32 4.99 4.86 4.66 4.94 4.75 4.99 4.99 4.64 3.48 2.92 3.84 4.99 4.68 4.59 4.44 3.9 3.2 4.95 4.79 4.83 4.82 4.53 4.68 4.8 4.84 4.74 4.79 4.48 4.6 4.51 4.27



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun

27‐Aug 28‐Aug 29‐Aug 30‐Aug 31‐Aug 1‐Sep 2‐Sep 3‐Sep 4‐Sep 5‐Sep 6‐Sep 7‐Sep 8‐Sep 9‐Sep 10‐Sep 11‐Sep 12‐Sep 13‐Sep 14‐Sep 15‐Sep 16‐Sep 17‐Sep 18‐Sep 19‐Sep 20‐Sep 21‐Sep 22‐Sep 23‐Sep 24‐Sep 25‐Sep 26‐Sep 27‐Sep 28‐Sep 29‐Sep 30‐Sep

101.6 93.6 82.3 84.1 85.6 84.2 75.8 83.8 86.9 84.9 80.3 84.2 82.3 71 65.4 64.3 67.5 76.8 78.2 73.5 66 63.3 57.5 51 47.5 44.6 41.5 41.5 38.7 33.6 30.2 29.1 25.6 20.3 21.1

84.1 79.5 46.8 70 76.7 68.5 66.2 67.5 80.9 74.6 71.6 74.6 69.6 60 51.1 54.2 58.2 66.6 63 62 59.3 54.3 50.6 40 40.4 37.1 37.7 36.4 31.7 21.2 21 13.3 17.6 16.5 17.7

117.4 110.7 95.8 93.5 96.8 94.3 86.4 97.2 95.9 96 92.1 94.3 90.3 84 74.5 73.8 76.8 93.2 85.2 80.1 72.6 72.1 64.3 63 52.2 50.7 45.6 46 46.4 41.8 33.8 34 34 25.4 25

72.7 74.7 77.8 78 77.1 76.9 78.5 76.4 75.1 75.1 75.7 74.1 74.3 76.8 77.7 77.3 76 74 73.5 73.9 74.8 74.1 74.8 76 76.9 77.1 77.2 77 77.8 39.7 80.7 80.8 81.8 82.9 82.3

69.4 70.9 73.6 76 74.6 74.4 76 73.7 73.5 72.9 73 72.1 72.4 73.8 75.4 75.6 73.8 71.6 72.5 72.5 73.2 72.6 73.4 73.7 76 76.3 76.2 76.2 76 77.6 79.4 79.7 79.3 81.6 81.2

76.4 77.7 81.2 80.2 78.8 79.1 80.3 79.8 76.2 77.4 78 76.3 77 79.1 81.3 79.5 78.6 76.4 76.5 76.6 75.8 75.9 76.1 78.5 78.5 78.3 78.1 77.7 79.6 81.7 81.6 81.8 84.2 84.1 83.4

71.8 73.6 76.7 76.9 76.1 75.8 77.4 75.3 74 74.1 74.7 73 73.2 75.6 76.5 76.2 74.9 72.9 72.4 72.8 73.6 72.9 73.7 74.9 75.7 75.9 75.9 75.7 76.6 78.5 79.4 79.5 80.5 81.6 80.9

68.3 69.6 72.5 74.9 73.7 73.4 75.1 72.6 72.4 71.9 71.9 70.8 71.1 72.6 74.2 74.5 72.7 70.4 71.2 71.5 72 71.5 72.2 72.4 74.8 74.9 74.9 74.8 74.8 76.3 78.1 78.5 78.2 80.2 79.8

75.6 76.6 80.1 79.1 77.6 77.9 79.2 78.7 75.3 76.3 76.9 75.4 76 77.9 80 78.5 77.5 75.3 75.4 75.4 74.6 74.6 74.9 77.2 77.4 77.2 76.9 76.4 78.5 80.3 80.1 80.4 82.9 82.8 82.1

0.9 1.02 0.99 0.93 0.85 0.93 0.97 0.96 0.99 1.01 1.03 1.07 1.05 1.07 1.09 1.13 1.14 1.19 1.31 1.31 1.21 1.24 1.24 1.14 1.09 1.08 1.06 1.06 1.05 1.02 0.99 1 0.96 0.92 0.9

0.81 0.82 0.92 0.9 0.77 0.83 0.9 0.91 0.95 0.97 0.98 1.04 1.02 1.05 1.05 1.08 1.12 1.14 1.25 1.24 1.17 1.18 1.17 1.01 1.06 1.03 1.05 1.03 1.02 0.97 0.96 0.95 0.93 0.89 0.87

1.1 1.16 1.1 0.96 0.94 1.02 1.02 1.01 1.14 1.09 1.1 1.12 1.09 1.13 1.13 1.17 1.18 1.28 1.37 1.4 2.07 1.6 1.31 1.25 1.11 1.15 1.12 1.1 1.15 1.07 1.02 1.08 1 0.96 0.94

0.98 1.12 1.14 0.98 0.97 1 1.03 1.03 1.07 1.04 1.11 1.13 1.08 1.09 0.99 1.15 1.16 1.2 1.33 1.32 1.29 1.3 1.36 1.21 1.16 1.03 1.1 1.07 1.06 1.1 1.05 0.94 1.06 0.92 0.89

1.78 1.84 1.78 1.88 1.87 1.81 1.8 1.77 1.85 1.85 1.89 1.88 1.83 1.72 1.73 1.84 1.84 1.82 1.84 1.8 1.78 1.89 1.88 2.04 1.9 1.89 1.88 1.88 1.84 1.78 1.69 1.76 1.82 1.65 1.68

1.71 1.74 1.6 1.8 1.8 1.77 1.71 1.69 1.78 1.8 1.84 1.82 1.75 1.6 1.59 1.77 1.78 1.74 1.75 1.71 1.72 1.83 1.68 0.01 1.84 1.82 1.8 1.79 1.68 1.69 1.62 1.67 1.71 1.61 0

1.86 1.94 1.92 1.96 1.94 1.86 1.9 1.91 1.89 1.9 1.94 1.93 1.92 1.8 1.82 1.9 1.89 1.9 1.91 1.81 1.84 1.98 2.05 2.6 1.98 1.96 1.96 1.96 2.01 1.87 1.8 1.84 1.95 1.78 1.82

1.78 1.78 1.7 1.96 1.94 1.9 1.91 1.93 1.93 1.9 1.92 1.89 1.84 1.77 1.75 1.87 1.8 1.91 1.99 1.82 1.86 1.96 1.98 2.1 2 1.89 1.9 1.82 1.87 1.82 1.72 1.74 1.78 1.72 1.77

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.35 0.4 0.35 0.36 0.37 0.36 0.36 0.38 0.33 0.33 0.3 0.34 0.33 0.37 0.36 0.35 0.35 0.39 0.35 0.36 0.34 0.34 0.33 0.33 0.38 0.35 0.34 0.33 0.35 0.33 0.32 0.38 0.38 0.37 0.38

0.28 0.33 0.31 0.32 0.35 0.32 0.32 0.32 0.29 0.3 0.25 0.29 0.3 0.31 0.32 0.32 0.32 0.35 0.33 0.32 0.31 0.31 0.32 0.29 0.33 0.32 0.32 0.31 0.32 0.31 0.3 0.34 0.34 0.33 0.36

0.59 0.5 0.45 0.43 0.59 0.42 0.51 0.48 0.36 0.48 0.39 0.73 0.66 2.24 0.43 0.57 0.56 0.75 0.44 0.45 0.56 0.57 0.44 0.41 0.47 0.41 0.52 0.37 0.42 0.37 0.37 0.43 0.45 0.41 0.43

0.29 0.32 0.41 0.34 0.39 0.38 0.35 0.44 0.36 0.36 0.31 0.35 0.34 0.35 0.39 0.4 0.37 0.4 0.37 0.38 0.36 0.35 0.36 0.29 0.44 0.42 0.38 0.34 0.36 0.37 0.33 0.36 0.36 0.39 0.42

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.26 0.3 0.3 0.35 0.36 0.33 0.31 0.31 0.28 0.28 0.31 0.31 0.31 0.31 0.32 0.29 0.29 0.32 0.29 0.35 0.34 0.32 0.31 0.34 0.39 0.35 0.31 0.29 0.29 0.27 0.26 0.32 0.34 0.36 0.37

0.23 0.25 0.26 0.27 0.31 0.28 0.29 0.27 0.27 0.25 0.26 0.28 0.28 0.27 0.29 0.27 0.27 0.27 0.25 0.28 0.31 0.3 0.3 0.3 0.32 0.28 0.28 0.27 0.25 0.24 0.23 0.27 0.29 0.34 0.35

0.41 0.4 0.38 0.53 0.41 0.38 0.47 0.4 0.36 0.37 0.5 0.35 0.38 0.46 0.41 0.44 0.41 0.48 0.44 0.61 0.37 0.36 0.34 0.4 0.44 0.58 0.39 0.34 0.47 0.47 0.34 0.51 0.64 0.57 1.12

49.8 49.6 48.8 48.5 48.1 48.5 46.4 46.9 44.7 42.9 43.6 42.8 43.3 43.7 43.4 41.7 41.5 41.6 41.4 39.4 41.2 45.6 47.4 48 48.5 49 48.7 48.7 48.4 49 49 48.2 48.7 48.9 48

46.3 44.4 44.9 45.4 44.5 42.9 42.4 43.3 0.7 38.4 39.4 39.7 39.8 40.3 39.4 38.1 37.8 38.3 38.6 0.1 0.9 36.5 47.1 47.7 48.3 48.7 48.4 48.6 48 48 48.2 48.1 48.1 48.6 46.7

53.9 54.1 56 54.7 52.2 53.2 49.3 49.7 49.9 50.8 49.3 47.4 48.6 47.4 48.9 45.3 46.7 46.8 44.5 44.8 46.2 49.2 47.8 48.4 48.8 49.2 49 49 48.8 51 49.6 48.5 49.2 49.2 48.9

48.6 47.7 47 47.4 42.6 47.3 48 45.5 46.9 48.9 48.6 42.4 43.7 42.1 44.3 46.1 44.9 43.3 43.8 45.6 47.2 46 41.9 42.3 45.3 44.1 47.9 46.6 44.5 45.2 45.4 42.6 43 45.7 46

6.91 6.9 6.95 6.94 6.94 6.95 6.95 6.96 6.69 6.4 6.74 6.89 6.93 7.05 6.94 6.71 6.64 6.6 6.65 7.24 7.37 6.76 6.78 6.77 6.78 6.79 6.8 6.79 6.79 6.79 6.79 6.79 6.79 6.8 6.82

6.84 6.83 6.91 6.9 6.91 6.91 6.92 6.92 6.21 6.1 6.46 6.81 6.85 6.99 6.84 6.64 6.57 6.48 6.46 6.67 6.7 2.82 6.76 6.75 6.76 6.76 6.78 6.77 6.76 6.72 6.76 6.76 6.76 6.78 6.8

6.94 6.95 6.99 6.97 6.99 6.97 6.97 7 7.07 6.63 7.01 6.99 7.06 7.11 7.09 6.86 6.71 6.69 7.74 11.3 9.81 6.88 6.8 6.79 6.8 6.82 6.82 6.81 6.81 6.82 6.82 6.83 6.82 6.85 6.85

6.8 6.88 6.85 6.86 6.84 6.82 6.91 6.92 6.94 6.71 6.99 7.01 6.86 6.88 6.87 6.68 6.81 6.86 6.77 6.88 6.84 6.89 6.89 6.93 6.78 6.73 6.82 6.85 6.77 6.86 6.84 6.96 6.92 6.83 6.79

7.06 7.13 7.03 7.03 6.99 7 7.02 6.97 6.99 7.01 7 7 7.02 7.03 7 7 6.99 6.99 7.01 7.01 7.02 7.01 7.01 7.01 7.02 7 6.99 6.98 7.01 7 7.01 7.01 7.01 6.99 7

7.01 7.05 6.99 6.96 6.96 6.97 6.99 6.94 6.96 6.97 6.96 6.96 6.97 7 6.94 6.96 6.97 6.97 6.97 7 7 7 6.99 4.1 6.96 6.98 6.98 6.94 6.97 6.96 6.97 6.98 6.98 6.95 6.97

7.13 7.21 7.1 7.11 7.02 7.05 7.05 7.01 7.02 7.05 7.04 7.03 7.07 7.06 7.06 7.05 7.02 7.03 7.07 7.03 7.03 7.03 7.02 7.21 7.09 7.03 7.01 7.01 7.06 7.06 7.04 7.04 7.09 7.06 7.04

7.1 7.1 6.93 7.03 6.96 6.97 6.94 6.92 7.04 7.14 6.94 7.04 6.97 6.95 6.93 7.1 6.95 6.98 6.9 6.93 7.06 6.9 6.89 6.82 6.96 6.96 6.89 6.91 6.91 7.08 6.96 6.88 6.87 6.9 6.93

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16.1 15.6 15.1 14.6 14.4 14.3 13.6 13.8 13.9 13.4 13.6 13.4 13.9 14.7 13.9 12.2 11.8 12.1 12.5 13.1 12.8 12.5 12.3 12.5 12.9 12.9 13 13.2 13.1 13.3 12.9 12.1 12 12.1 11.9

15.4 14.9 14.5 13.9 13.7 13.8 13.8 13.4 13.6 13.1 12.8 12.8 13.4 14.4 13.1 11.8 11.4 11.6 12 12.6 11.9 11.8 12 12.2 12.6 12.7 12.8 13 13 13.2 12.3 12 11.8 11.9 11.5

16.6 16.6 15.5 15.3 14.9 14.9 14.9 14.4 15.2 14.1 15.1 14.2 14.5 15 14.9 13.1 12 12.7 13.1 14.5 13.6 13.8 12.6 12.9 13.1 13.1 13.3 13.3 13.3 13.5 13.3 12.3 12.2 12.4 12.2

16.4 15.5 14.9 14.5 14.4 14.2 13.8 13.9 14 13.5 13 13.2 13.5 13.8 14.4 11.9 11.9 11.7 12.1 12.4 12 12.6 12.8 12.8 12.9 13.1 13 13.2 13.2 13.2 13.3 12.4 11.9 12.3 12.2

24.8 25 25.2 24.7 24.6 24.5 24.1 24.2 23.3 24 23.6 23.6 22.9 22.5 22.9 22.4 22.2 21.9 21.9 21 21.6 21.4 20.9 20.4 20.2 19.9 19.4 19.4 19.5 18.9 18.8 18.6 18.1 17.8 17.7

22.8 23.9 22.7 22.8 22 21.5 22.9 23.4 0 23.9 22.3 23.2 22.6 22.4 22.6 22.3 21.9 21.8 21.8 0 0 0 18.2 18 17.9 17.5 16.9 17.1 16.7 16.3 16 15.8 15.8 15.5 15.2

25.7 32.1 29.6 25.3 25.4 25 26.3 25.9 24.8 24.4 24.2 23.9 23.1 22.8 22.9 22.6 22.4 22 22 24.2 24.6 24.7 23.6 22.8 22.8 22.3 21.6 21.9 22.4 22 21.6 21.6 21.2 20.1 20.2

9.7

9.2

6 4.2

4.1

56.7

<1/<1

540/1

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

>200.5/19.2 >200.5/19.2 >200.5/15.0 >200.5/2.0 69.7/5.3

0.32 0.32 0.33 0.3 0.31

0.14 0.14 0.14 0.17 0.17

0.18 0.18 0.19 0.13 0.14

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.29 <0.050 0.09 0.1 <0.050

0.092 0.034 0.057 0.025 0.021 0.019 0.051 0.035 0.028 0.035

0.08

59 58 58 57 57 57 56 56 56 56 56 56 56 56 56 56 56 55 55 55 55 55 55 55 56 56 56 56 56 56 56 56 56 56 56

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

8.9 8.4 9.6 9.2 8.7 9.2 10 9.6 8.4 8.3 8.4 9 8.8 7.9 8.1 9 8.8 9.3 8.8 8.1 8.5 8.6 9.3 8.6 9.2 8.6 8.9 10.7 8.2 7.8 7.4 9.1 11 10 9.2

18.6 16.2 14.8 18 16 18.2 15.4 15.2 14.5 16.2 18.6 16.1 15.5 15.1 18 14.6 16.8 14.9 15.4 15 14.8 14.5 15.2 15.6 14.2 14.4 13.9 13.5 15 14.6 14.2 15 16.7 16.8 16

70 63 60 60 72 66 61 65 66 66 63 69 64 65 65 68 66 57 58 56 53 57 55 56 51 50 52 45 50 53 49 51 54 51 47

3 3 4 3 4 4 4 4 2 2 3 3 3 3 2 3 3 2 4 3 4 3 2 4 3 3 2 2 3 4 2 3 4 2 3

95.7 95.2 93.3 95.0 94.4 93.9 93.4 93.8 97.0 97.0 95.2 95.7 95.3 95.4 96.9 95.6 95.5 96.5 93.1 94.6 92.5 94.7 96.4 92.9 94.1 94.0 96.2 95.6 94.0 92.5 95.9 94.1 92.6 96.1 93.6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.071

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5.5 7.7 7.7 6.7 6.1 6.3 6.2 6.4 6.5 6.2 6.3 6.7 7.3 6.9 2.9 0.6

2.8 6.5 6.5 5.2 5.1 5.5 5 5.1 5.5 5.1 5.4 5.5 5.8 4.3 1.1 0

8.9 9.5 9.5 8.2 7.2 7.1 7.2 7.3 7.1 7 7.1 7.3 9 9.7 5.3 1.6

3.56 4.2 4.2 4.2 4.17 3.96 4.09 3.87 4.04 4.17 4.31 4.12 4.17 4.09 3.67 2.18

2.98 3.6 3.6 3.5 3.5 0.23 3.55 3.05 3.44 3.63 3.74 3.66 3.64 3.4 2.13 0

4.35 4.7 4.7 4.8 4.64 4.62 4.64 4.52 4.7 4.73 4.83 4.7 4.73 4.75 4.24 4.98



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon

1‐Oct 2‐Oct 3‐Oct 4‐Oct 5‐Oct 6‐Oct 7‐Oct 8‐Oct 9‐Oct 10‐Oct 11‐Oct 12‐Oct 13‐Oct 14‐Oct 15‐Oct 16‐Oct 17‐Oct 18‐Oct 19‐Oct 20‐Oct 21‐Oct 22‐Oct 23‐Oct 24‐Oct 25‐Oct 26‐Oct 27‐Oct 28‐Oct 29‐Oct 30‐Oct 31‐Oct 1‐Nov 2‐Nov 3‐Nov 4‐Nov 5‐Nov

20.3 18.8 19.6 17.8 17.5 17.8 16.6 16.6 17.6 19.1 16.9 5.5 15.7 16.3 12.9 14 12.2 12.2 12.5 11.9 13 13 10.7 12 10.8 10.9 10.7 11.7 10.3 4.2 0 4.8 6 6.4 7 2.6

0 14 14.3 14.1 13.4 13.8 12.6 12.5 13.6 10.3 10.4 11.2 11.8 12.8 6.7 6.4 7.5 0 0 7.1 7.3 7.7 5.6 0 6.6 6.1 6.3 8.4 5.5 0 0 0 5.9 5.8 5.9 0

27.7 35.6 27.9 22.4 23.8 22.9 21.7 21.9 21.4 30.2 23.6 22 18.1 20.2 18.3 18.2 16.8 15.5 24.2 17.5 19.8 19.9 17.4 17.5 17.4 20.1 14.6 15 18.8 15.4 0 11.2 6.1 7.1 8.1 8.2

83 84 84.7 84.8 83.7 84.2 83.8 82.8 82.5 82 81.5 81.3 81.3 81 81.7 81.4 72.5 70.3 72.6 76.2 75.5 74.8 76.4 75.5 74.3 72.8 71.3 71 83.2 88.7 64.5 59.1 63 63.2 65.7 70.6

79.6 81.9 82.4 82.7 81.6 82.8 82.1 81.6 81.7 78.5 79.4 79.3 80.3 79.6 79.5 72.3 70.1 68.5 65.7 74.8 73.2 73 74.3 73 71.5 69.2 68.7 69.8 72.8 77.6 55.7 51.8 60.1 61.3 60.8 64.8

84.7 85.6 86.4 86.4 84.7 85.2 85.4 84.3 83.7 85.5 82.7 83.3 82.8 82.5 84.5 82.9 76.4 72.2 76.7 78.4 77.6 76.6 78.4 76.8 76.8 76.2 74.9 72.2 89.3 96.2 77.4 65.9 66.3 65.3 68.2 79

81.7 82.7 83.2 83.5 82.4 83 82.6 81.6 81.4 80.8 80.4 80.2 80.2 79.8 80.5 79.2 71.3 69.2 71.5 75.1 74.5 73.7 75.4 74.5 73.2 71.8 70.2 69.9 82.1 87.6 63.3 57.9 61.8 62 646 69.5

78.4 80.5 80.9 81.5 80.3 81.5 81 80.3 80.5 77.4 78.4 78.3 79.2 78.4 78.5 71.1 68.9 67.5 64.5 73.8 72.2 71.9 73.3 72 70.3 68.2 67.6 68.7 71.7 76.5 54.4 50.3 58.9 60.1 59.6 63.7

83.3 84.2 85 85 83.5 84 84.3 83.2 82.6 84.1 81.5 82.3 81.6 81.3 83.3 81.9 75.3 71 75.6 77.4 76.5 75.6 77.3 75.9 75.7 75.1 73.8 71.2 88.1 94.9 76.4 64.8 65.2 64.2 67.2 77.9

0.91 0.88 0.96 0.94 0.94 0.97 0.91 0.91 0.9 0.9 0.89 0.89 0.88 0.85 0.84 0.81 0.85 0.81 0.78 0.76 0.75 0.73 0.69 0.68 0.69 0.7 0.68 0.7 0.71 0.76 0.76 1.49 2.67 1.61 1.23 1.05

0.87 0.85 0.92 0.93 0.92 0.9 0.9 0.9 0.89 0.87 0.88 0.86 0.86 0.83 0.8 0.78 0.84 0.77 0.76 0.74 0.74 0.71 0.68 0.67 0.68 0.68 0.67 0.69 0.69 0.74 0.75 0.72 1.95 1.31 1.07 1

1.02 0.98 1.02 1.02 1.03 3.87 0.92 0.93 0.95 0.96 0.94 0.98 0.93 0.91 0.9 0.85 0.89 0.86 0.8 0.78 0.78 0.77 0.73 0.71 0.75 0.73 0.69 0.91 0.75 0.81 0.79 4.98 3.46 1.96 1.43 1.18

0.87 0.94 0.99 1.04 0.95 1 0.91 0.94 0.94 0.91 0.99 0.88 0.91 0.83 0.87 0.82 0.9 0.88 0.82 0.8 0.8 0.75 0.76 0.73 0.75 0.75 0.74 0.79 0.78 0.84 0.78 3.2 1.75 1.24

1.79 1.71 2.03 1.96 1.99 1.94 1.92 1.87 1.9 1.91 1.96 1.95 1.77 1.63 1.61 1.95 1.87 1.87 1.92 1.9 1.88 1.99 1.94 1.95 2.01 1.86 1.83 1.89 1.87 1.89 1.78 1.63 1.95 2.07 2.12 3.18

1.74 0 1.86 1.82 1.61 1.8 1.72 1.62 1.71 1.12 0 1.34 1.5 1.44 1.38 1.58 1.46 1.58 1.62 1.69 1.6 1.74 1.16 1.09 1.92 1.8 1.75 1.85 1.84 1.82 1.67 1.27 1.16 1.38 1.24 1.44

1.83 2.06 2.23 2.14 2.18 2.14 2.09 2.08 2.07 2.31 5 2.44 2.26 1.81 1.85 2.33 2.43 2.08 2.38 2.31 2.17 2.28 2.96 4.05 2.11 1.93 1.95 1.93 1.91 1.95 1.89 2.58 2.88 2.9 2.89 4.38

1.85 1.8 2.1 1.92 1.73 1.78 1.8 1.7 1.84 1.5 1.55 1.55 1.69 1.51 1.53 1.67 1.7 1.69 1.54 1.74 1.81 1.76 1.9 1.53 1.84 1.69 1.74 1.74 1.75 1.72 1.47 1.17 1.85 1.79 2.95

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.272

0.38 0.39 0.34 0.31 0.3 0.31 0.33 0.32 0.34 0.38 0.36 0.31 0.26 0.28 0.28 0.29 0.31 0.29 0.31 0.3 0.3 0.33 0.31 0.29 0.32 0.34 0.3 0.32 0.38 0.35 0.28 0.31 0.34 0.32 0.3 0.34

0.35 0.34 0.31 0.27 0.27 0.29 0.31 0.29 0.32 0.26 0.3 0.26 0.23 0.27 0.25 0.25 0.28 0.26 0.26 0.28 0.26 0.31 0.28 0.25 0.29 0.3 0.28 0.3 0.32 0.29 0.25 0.25 0.32 0.3 0.27 0.3

0.41 0.44 0.37 0.36 0.43 0.42 0.38 0.36 0.39 0.66 1.01 0.66 0.28 0.3 0.31 0.4 0.33 0.34 0.36 0.33 0.37 0.39 0.45 0.34 0.73 0.38 0.35 0.35 0.42 0.41 0.3 0.38 0.41 0.34 0.33 1.12

0.38 0.38 0.34 0.33 0.32 0.32 0.35 0.33 0.29 0.67 0.39 0.34 0.32 0.33 0.31 0.31 0.33 0.32 0.34 0.3 0.29 0.36 0.35 0.33 0.32 0.33 0.31 0.34 0.33 0.39 0.29 0.31 0.33 0.33 0.33

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.41 0.42 0.4 0.33 0.31 0.31 0.3 0.31 0.32 0.32 0.33 0.3 0.31 0.31 0.3 0.32 0.3 0.29 0.31 0.28 0.3 0.3 0.28 0.28 0.29 0.27 0.26 0.26 0.26 0.28 0.29 0.35 0.31 0.29 0.27 0.25

0.35 0.35 0.34 0.3 0.28 0.29 0.28 0.27 0.29 0.27 0.28 0.27 0.3 0.28 0.27 0.27 0.27 0.26 0.26 0.25 0.25 0.25 0.25 0.25 0.25 0.23 0.22 0.22 0.21 0.21 0.28 0.27 0.28 0.27 0.25 0.23

0.89 1.1 0.44 0.39 0.36 0.48 0.41 0.4 0.36 0.64 0.49 0.36 0.33 0.32 0.51 0.55 0.51 0.47 0.61 0.51 0.55 0.78 0.52 0.49 0.7 0.44 0.62 0.66 0.75 0.65 0.32 1.01 0.38 0.66 0.33 0.32

44.9 41.6 39.1 36.9 44.3 51.5 51.3 51.7 52.5 52.8 52.5 52.1 52.2 53.8 54.7 55.3 54.9 54.4 54.5 55.1 54.6 52.9 52.8 52 52 52 52.2 51.6 52.3 54.2 55.6 57.9 60.8 59.9 61.1 63

42.2 40.2 37.6 34.4 32.8 49.4 50.8 51.2 52.2 52.5 52.1 49.8 51.5 53.1 54.2 55.1 54.4 54.1 54.1 54.4 53.4 52.2 52 51.7 51.5 51.7 51.7 48.8 51.7 53 55.1 55.6 59.8 59.3 60.1 61.4

46.7 43 40.8 38.2 52 51.9 51.8 52.3 53.1 53.2 53.2 53.1 53.2 54.4 55.3 55.4 55.3 54.8 55 55.5 55.5 53.7 53.4 52.4 52.6 52.4 52.6 52.7 53.1 55.1 55.9 63.2 62.2 60.7 62.3 63.7

48 46.2 49.5 48.8 47.3 47.7 46.7 46.9 47 47.6 48.8 47.3 46.9 47 48.6 48.1 49.8 50.2 48.4 53.9 56.1 49.2 50.1 49.6 52.2 49.8 50.6 49 49.8 51 52.4 51.8 55.9 56.4

6.8 6.82 6.83 6.8 6.82 6.84 6.85 6.87 6.86 6.83 6.82 6.82 6.83 6.85 6.83 6.83 6.84 6.83 6.84 6.83 6.86 6.85 6.85 6.85 6.86 6.86 6.85 6.84 6.85 6.84 6.84 6.82 6.8 6.85 6.87 6.91

6.78 6.78 6.8 6.77 6.78 6.8 6.83 6.85 6.82 6.8 6.8 6.77 6.76 6.82 6.8 6.78 6.79 6.79 6.8 6.8 6.83 6.83 6.82 6.81 6.81 6.82 6.8 6.82 6.83 6.82 6.82 6.62 6.76 6.82 6.85 6.5

6.82 6.85 6.85 6.83 6.85 6.86 6.89 6.89 6.9 6.85 6.84 6.91 6.86 6.88 6.86 6.87 6.89 6.89 6.88 6.85 6.88 6.88 6.87 6.89 6.9 6.91 6.91 6.87 6.87 6.87 6.87 6.88 6.83 6.86 6.89 7.02

6.78 6.81 6.95 6.89 6.82 6.93 6.89 6.9 6.85 6.85 6.72 6.85 6.87 6.86 6.81 6.87 6.85 6.88 6.81 6.82 6.89 6.9 6.9 6.93 6.93 6.74 6.79 6.91 6.95 6.96 6.9 6.88 6.79 6.75

7 7 7 7 6.95 6.97 7 7 6.99 7 7.04 7.05 7.02 7 7.04 7.04 7.05 7.04 7.06 7.02 7.01 7.01 7.08 7.07 7.09 7.08 7.07 7.05 7.05 7.08 7.19 7.14 7.1 7.08 7.09 7.15

6.91 6.95 6.95 6.95 6.89 6.93 6.96 6.95 6.96 6.93 6.89 6.96 6.97 6.97 6.96 6.89 6.97 6.96 6.95 6.96 6.93 6.96 6.98 7.01 7.04 7.03 7.04 7.03 7.02 7.05 7.07 7.05 7.06 7.06 7.05 7.06

7.06 7.06 7.07 7.05 7.04 7.01 7.05 7.04 7.02 7.06 7.12 7.14 7.13 7.07 7.17 7.15 7.18 7.13 7.27 7.17 7.12 7.09 7.25 7.15 7.16 7.17 7.13 7.07 7.07 7.15 7.35 7.29 7.13 7.11 7.11 7.23

6.85 6.85 6.9 6.83 6.9 6.91 6.98 6.95 6.8 6.84 7.05 6.96 6.94 6.9 7.02 7 6.98 6.96 6.9 6.95 7.01 6.99 6.95 7.14 7.09 6.89 6.93 6.98 6.95 7.07 7.39 7.14 7 6.99 7.02

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.4 11.5 10.6 9.2 8.2 8 8.2 8.4 8.9 9 9.2 8.9 9.3 9.9 10.3 10.5 9.8 8.9 8.6 8.8 8.3 7.2 7 6.7 6.4 6.2 6.4 6.9 6.7 7.7 7.8 7.8 7.8 8.2 8.5 8.8

11.3 11.2 10.1 8.7 7.8 7 8.1 8.2 8.7 8.9 9 8 8.8 9.7 10 10.3 9.2 8.6 8.4 8.7 7.7 6.7 6.8 6.4 6.2 6 6.3 5.8 6.5 6.6 7.6 7.4 7.6 7.9 8.4 8.6

11.7 11.7 11.2 10.1 8.7 8.2 8.3 8.8 9.1 9.1 9.3 9.3 9.7 10.1 10.6 10.6 10.3 9.2 8.8 8.9 8.7 7.8 7.2 6.8 6.6 6.4 6.6 6.5 7.1 8.2 8.2 8.4 8 8.4 8.7 9.1

11.6 11.9 10.7 9.7 9 8.9 8.8 8.8 9.3 8.9 9 8.9 9.1 10 10.2 10.7 10.5 9 8.8 8.7 8 8.5 7.6 7 6.9 6.9 6.5 6.6 7.4 7.5 8.3 8 8 8 7.5

17.5 17.4 16.9 16.7 17 17.2 17.1 16.8 16.7 16.7 16.7 16.7 16.6 16.4 16.1 16.2 16.1 15.4 15.3 15.2 15.2 15 15 15 15 15 15.1 14.9 14.7 14.5 14.6 14.6 15.1 14.8 14 13.7

14.9 14.9 14.6 14.5 14.4 14.7 14.4 14.6 14.4 14.2 14.4 14.2 13.8 13.9 14.1 14 13.6 13 12.9 12.9 12.9 12.9 12.9 12.6 12.9 13 12.7 12.5 12.5 12.2 12.3 12.1 12.9 12.6 11.7 11.5

20.3 19.9 19.4 19.2 19.6 19.7 19.6 19.3 19.3 19.4 19.4 19.3 19.6 18.8 18.3 18.6 18.6 17.7 17.6 17.7 17.5 17.5 17.4 17.6 17.3 17 17.3 17.4 17 16.8 16.8 17.6 17.5 17 16 15.7

11.6

11.2

4.2

4

63.8

<1/<1

190/6

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1

>200.5/2.0 83.1/3 165.2/5.3 36.4/7.5 88.5/1

0.43 0.23 0.27 0.25 0.29

0.17 0.17 0.21 0.21 0.21

0.26 0.06 0.06 0.04 0.08

0 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.05 <0.050 0.23 0.09 <0.050

0.064 0.028 0.039 0.032 0.021 0.017 0.024 0.033 0.03

56 55 54 54 53 53 53 52 52 51 51 51 51 51 51 51 51 51 51 51 51 50 50 50 50 50 50 50 48 49 50

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

9.2 9.6 9.6 8.2 8.4 8.9 9.7 8.6 8.1 9 8.3 9.6 10 9.6 9.6 9.6 8.8 10 10.8 9.5 10.4 10.4 10.5 9.6 10.5 15.4 11.2 9.6 11.4 11.5 11.8 12.2 12.1 10.9

17.2 17.5 17 17.1 17.4 16.8 16.6 16.9 17.5 16 16.1 15.6 16 16.4 16.2 17.6 17 16.4 16.4 16.1 15.2 15.6 16.8 15.7 15.9 17.1 16.2 15.7 15.5 15.7 16.9 18 17.1 18.6

46 46 44 46 39 48 52 50 49 49 47 50 43 42 45 40 46 45 42 16 42 38 43 45 43 46 44 46 38 44 45 53 38 45 44 43

2 2 3 2 3 3 3 2 2 2 1 2 3 1 1 2 2 3 4 3 4 1 2 2 3 2 2 2 3 1 4 1 3 2

95.7 95.7 93.2 95.7 92.3 93.8 94.2 96.0 95.9 95.9 97.9 96.0 93.0 97.6 97.8 95.0 95.7 93.3 90.5 81.3 90.5 97.4 95.3 95.6 93.0 95.7 95.5 95.7 92.1 97.7 92.5 97.4 93.3 95.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed

6‐Nov 7‐Nov 8‐Nov 9‐Nov 10‐Nov 11‐Nov 12‐Nov 13‐Nov 14‐Nov 15‐Nov 16‐Nov 17‐Nov 18‐Nov 19‐Nov 20‐Nov 21‐Nov 22‐Nov 23‐Nov 24‐Nov 25‐Nov 26‐Nov 27‐Nov 28‐Nov 29‐Nov 30‐Nov 1‐Dec 2‐Dec 3‐Dec 4‐Dec 5‐Dec 6‐Dec 7‐Dec 8‐Dec 9‐Dec 10‐Dec 11‐Dec 12‐Dec

0 0 1.6 1.2 0 0 0 3.9 5 6.2 6 6 5.1 6 6.3 6.3 6.3 6 5.5 4.9 4.1 5.9 5 5 5 5 5 5 5.9 5 7.6 6.8 4.7 4.5 4.6 4.8 4.8

0 0 0 0 0 0 0 0 4.8 4.9 5.8 5.9 0 5.9 4.6 4.9 0 5.9 4.9 0 0 4.9 4.8 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.7 4.3 4.4 4.4 4.7 4.7

0 0 6.1 8.2 0 0 0 12.3 5.1 8.3 6.1 6.1 7.2 6.1 12.6 7.2 7.3 6.2 6.2 5.1 5.2 10.4 5.1 5.1 5.1 5.1 5.1 5.1 10.2 5.1 18.1 9.6 5.1 4.6 5 4.9 4.9

57.2 48.8 55.7 60.8 60.2 56.9 53.6 59.6 69.9 58.3 64.4 67.2 63.5 63.7 68.6 63.2 68.7 68.6 76.1 75.3 67.9 68.9 74.5 74.5 72.1 74.4 72.5 67.4 66.5 70.5 71.6 67.9 66.2 64.8 63.2 62 64.3

49.6 46.8 48.9 56.7 68.6 55.2 51.9 50.9 61.9 52.9 60.5 64.1 60.1 60.6 64.3 58.9 65.1 65.1 70.9 72.4 60.8 63.4 71.9 69.1 69 71 67.3 59.4 60.6 67.7 66.4 63.3 62.5 62.7 61.2 59.3 62

64.6 49.5 63.4 69.2 61.8 58.6 55.2 69.1 75 61.9 66.4 70.4 68.6 67.3 74.7 67 72.1 71.4 78.7 78.9 76.4 73.6 78.3 78.4 73.8 78.7 76 73.1 71.7 72.8 76.8 75.5 69.2 68.9 65.4 64.6 67.9

56 46.9 54 59.5 59 55.7 52.5 58.4 68.5 57.1 63.1 65.9 62.3 62.7 67.3 62 67.4 67.6 75.5 74.3 67 67.9 73.5 73.5 71.2 73.4 71.6 66.5 65.6 69.5 70.6 67 65.4 64.1 62.5 61.2 63.5

47.7 44.8 47 55.2 57.4 54.1 50.7 49.6 60.5 51.7 59.3 62.9 59 59.7 63.2 57.8 64 64 69.8 71.4 60 62.5 71 68.2 68.1 70.1 66.4 58.6 59.7 66.8 65.5 62.5 61.7 61.9 60.5 58.5 61.3

63.6 47.7 62 67.9 60.6 57.4 54.1 67.7 73.5 60.4 65.1 69.1 57.3 66.3 73.4 65.8 70.7 70.2 77.7 77.9 75.4 72.6 77.3 77.4 73 77.7 75.1 72.2 70.7 71.7 75.8 74.4 68.3 68.1 64.7 63.8 67.1

1.01 1.02 0.98 0.89 0.81 0.76 0.87 0.78 0.91 0.92 0.84 0.8 0.77 0.74 0.75 0.73 0.7 0.67 0.67 0.67 0.66 0.67 0.79 0.86 0.82 0.73 0.67 0.62 0.6 0.56 0.57 0.6 0.61 0.62 0.59 0.74 0.82

0.99 1 0.91 0.85 0.65 0.51 0.85 0.64 0.83 0.87 0.81 0.77 0.75 0.72 0.72 0.7 0.68 0.63 0.65 0.65 0.65 0.6 0.74 0.83 0.77 0.68 0.64 0.59 0.56 0.55 0.53 0.59 0.59 0.56 0.56 0.68 0.78

1.06 1.05 1.09 1.02 0.9 0.92 0.91 0.91 0.96 0.95 0.88 0.85 0.82 0.77 0.91 0.75 0.71 0.75 0.69 0.68 0.67 0.74 0.88 0.92 0.87 0.79 0.69 0.65 1.17 0.58 0.72 0.62 0.65 0.64 0.67 0.84 0.86

0.91 0.93 0.7 0.98 0.9 0.91 0.88 0.84 0.74 0.78 0.8 0.76 0.68 0.7 0.75 0.69 0.71 0.81 0.81 0.86 0.82 0.74 0.67 0.64 0.58 0.59 0.66 0.65 0.71 0.63 0.8 0.86

3.38 3.43 4.06 2.54 2.03 1.82 2.02 2.09 1.96 1.93 2.02 1.98 1.93 1.93 1.96 1.9 1.95 1.93 1.91 1.92 1.89 1.92 1.93 1.95 1.97 2.06 2.14 2.12 2.04 1.9 1.95 2.07 2.05 2.04 2.01 1.94 1.91

2.98 3.06 2.48 2.04 1.69 1.59 1.71 1.42 1.68 1.81 1.98 1.93 1.88 1.9 1.91 0 1.91 1.89 1.86 1.87 1.84 1.82 1.86 1.88 1.88 1.95 2.09 2.05 1.93 1.86 1.86 2.01 1.98 1.97 1.97 1.88 1.83

1.23 3.82 4.71 3.05 2.21 2.42 3.49 4.96 2.73 2.06 2.07 2.03 1.99 1.97 2.02 1.97 1.98 1.97 1.96 1.98 1.95 1.99 2.01 2.02 2.05 2.15 2.2 2.18 2.08 1.96 2.05 2.12 2.11 2.1 2.06 2.01 1.95

3.5 2.9 2.07 1.61 1.85 1.65 1.59 1.71 1.84 1.86 1.72 1.78 1.74 1.71 1.72 1.8 1.75 1.7 1.77 1.75 1.8 1.77 1.77 1.94 2.01 1.97 1.9 1.64 1.77 1.88 1.86 1.83 1.94 1.79 1.79

0.352 0.372 0.624 0.016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.29 0.29 0.34 0.38 0.41 0.42 0.4 0.45 0.46 0.28 0.26 0.25 0.25 0.25 0.27 0.27 0.23 0.24 0.24 0.24 0.23 0.26 0.3 0.3 0.27 0.25 0.23 0.23 0.24 0.26 0.25 0.28 0.25 0.24 0.24 0.25 0.24

0.27 0.27 0.26 0.33 0.39 0.37 0.39 0.38 0.3 0.26 0.24 0.22 0.24 0.25 0.24 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.29 0.28 0.26 0.23 0.22 0.21 0.22 0.24 0.23 0.24 0.24 0.23 0.23 0.24 0.23

0.41 0.32 0.43 0.48 0.43 0.46 0.42 0.6 0.69 0.31 0.27 0.26 0.26 0.27 0.31 1.89 0.35 0.28 0.26 0.24 0.24 0.36 0.31 0.31 0.28 0.27 0.24 0.32 0.28 0.28 0.41 0.32 0.33 0.23 0.25 0.27 0.25

0.42 0.44 0.44 0.43 0.48 0.38 0.35 0.28 0.29 0.29 0.28 0.25 0.29 0.27 0.29 0.28 0.29 0.28 0.26 0.31 0.33 0.32 0.35 0.31 0.3 0.3 0.34 0.32 0.28 0.28 0.27 0.28 0.33 0.29

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.23 0.23 0.3 0.32 0.27 0.21 0.2 0.29 0.24 0.25 0.26 0.26 0.29 0.24 0.26 0.22 0.23 0.25 0.27 0.27 0.27 0.32 0.32 0.28 0.25 0.23 0.28 0.27 0.29 0.27 0.31 0.27 0.26 0.27 0.3 0.28 0.26

0.22 0.22 0.21 0.25 0.23 0.18 0.17 0.17 0.22 0.22 0.22 0.22 0.22 0.23 0.21 0.21 0.2 0.21 0.26 0.26 0.24 0.24 0.29 0.27 0.22 0.21 0.22 0.26 0.26 0.26 0.27 0.26 0.25 0.25 0.27 0.26 0.25

0.32 0.29 1.22 0.79 0.47 0.26 0.87 0.83 0.33 0.38 1.12 1.63 4.36 0.32 0.53 0.29 0.5 0.32 0.32 0.3 0.52 0.55 0.55 0.35 0.29 2.08 0.68 0.3 0.59 0.29 0.74 0.31 0.33 0.43 0.35 0.32 0.38

64.3 65.1 65.8 66.9 68.2 68.7 68.6 70.4 54.2 53.3 54 54.3 55.2 56.3 56.3 57.9 60.6 56.8 43.2 69.1 74.2 50.2 52.9 45.2 41.6 46.9 51 55.5 56.7 58.6 59.8 56.1 54.7 50.5 57 48.9 44.9

63.7 64.6 65.3 66.4 67.2 67.4 67.6 61.3 52.8 52.8 53.6 53.6 54.7 55.7 52.3 56.7 59.2 26.2 30.7 28.1 0 34.3 39 32.4 25 35.1 41.7 43.7 46.7 47.7 50.5 46.3 44.1 36.9 40.6 35.3 32.4

65.5 65.8 66.4 67.4 69.6 69.8 69.6 73.3 60 53.9 54.5 55.1 55.9 56.9 57.9 59.7 62 62.7 53.4 99.7 99.3 64.2 62.7 53.1 51.2 56.9 57.5 61.1 63.5 63.9 65.1 61.4 59.1 58.2 62.6 55.7 50

59.5 58.6 65.1 53.6 52.7 51.1 52.2 52.7 57.1 54 53.4 54 63.3 61.3 59.8 61.2 61.2 61.4 60.3 51.6 54.8 58.4 60.1 58.3 58.4 63.2 57.3 56 57.2 61.5 55.3 50.6

6.89 6.89 6.9 6.92 6.9 6.91 6.93 6.96 6.92 6.92 6.92 6.94 6.95 6.97 6.98 6.97 7.02 7.02 7.05 7.06 7.06 7.05 7.04 6.98 6.98 6.99 7.02 7.04 7.05 7.05 7.07 7.07 7.06 7 6.97 6.9 6.87

6.88 6.88 6.88 6.91 6.88 6.88 6.91 6.88 6.87 6.86 6.9 6.91 6.93 6.94 6.94 6.94 6.88 5.03 7.01 6.71 7.03 7.02 6.99 6.95 6.95 6.96 6.99 7 7.01 7.02 7.03 7.03 7.02 6.94 6.94 6.85 6.85

6.9 6.9 6.93 6.94 6.93 6.92 6.94 7.01 6.97 6.99 6.94 6.96 6.97 6.98 7.02 7.04 7.13 7.15 7.09 7.1 7.08 7.08 7.08 7.01 7.01 7.02 7.06 7.06 7.08 7.08 7.1 7.11 7.09 7.08 7 6.96 6.91

7.18 6.98 6.76 6.8 6.78 6.83 6.85 6.79 6.8 6.71 6.76 6.74 6.97 6.91 6.86 6.72 6.8 6.86 6.95 6.95 6.82 6.87 6.97 6.95 6.98 6.85 6.83 6.86 6.81 6.96 6.88 6.81

7.16 7.16 7.23 7.13 7.1 7.14 7.18 7.22 7.14 6.98 6.97 6.99 6.99 7.01 7.04 7.05 7.02 7.28 7.07 6.95 6.97 7.02 7.01 6.95 6.99 7 7 7.04 7.07 7.06 6.99 7 7.02 7.06 7.02 6.93 6.85

7.13 7.14 7.15 7.11 7.12 7.1 7.16 7.19 7 6.96 6.95 6.97 6.97 6.99 7 6.99 7 6.87 6.93 6.91 6.87 6.95 6.93 6.87 6.89 6.87 6.92 6.91 7 6.98 6.91 6.93 6.96 6.95 6.95 6.83 6.79

7.21 7.19 7.26 7.15 7.17 7.17 7.2 7.29 7.33 7.01 6.99 7.01 7.05 7.05 7.09 7.09 7.05 7.79 7.3 7.01 7.11 7.19 7.1 7.09 7.15 7.14 7.23 7.26 7.21 7.19 7.14 7.11 7.13 7.21 7.09 7.07 6.96

7.1 7.08 7.01 6.97 7.04 7.08 7.08 6.92 6.9 6.9 6.86 7.14 6.92 7 6.92 6.9 6.97 6.98 6.95 6.9 7.03 6.84 6.86 6.89 6.81 6.99 7.06 7.02 6.8 6.95 6.91 6.98 6.87 6.91 6.94

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9.2 9.4 9.3 9 9.2 9.3 9 9 7.3 6.9 7 6.7 6.6 6.8 6.1 5.6 5.6 5.3 5 5.1 5.2 4.8 4.6 4.6 4.4 4.7 4.5 4.9 4.9 5 5 4.7 4.6 4.4 4.4 4.4 4.4

9.1 9.4 9.1 8.8 8.9 9.1 8.8 8.6 6.7 6.6 6.7 6.5 6.3 6.2 4.5 5.5 5.4 4.4 4.9 4.9 5 4.6 4.4 4.3 4.2 4.5 4.4 4.4 4.8 4.7 4.6 4.5 4.4 4.1 3.9 3.9 4

9.4 9.5 9.5 9.2 9.5 9.6 9.3 9.5 8.5 7.4 7.4 7 7.3 7.2 7.4 5.7 5.7 5.7 5.1 5.4 5.4 5 4.8 5 4.7 5.1 4.7 5.2 5 5.4 5.2 5 4.9 4.8 4.8 4.7 4.7

9.3 9.1 8.9 7.2 6.7 6.4 6.5 6.8 6.7 6.6 5.1 7.1 5.9 4.9 4.8 4.9 6.2 6.2 6.4 6.3 5.1 4.9 5.3 5 5 5.8 5.2 5.2 5 5.9 4.5 4.4

13.6 13.6 13.3 13.4 13.2 13.1 13.2 12.3 14.1 14 14.2 14.3 13.9 13.5 13.1 12.4 11.7 11.1 11.7 12.2 12.3 12.7 14 14.4 13.6 12.7 12 11.6 11.4 11.2 11.2 11.7 12.2 12.5 12.9 14.4 14

11.2 11.6 11.3 11.2 11.1 11.1 11.1 9.7 12 11.8 12 11.9 11.8 11.3 10.9 10.4 10.1 0 9.6 0 10.6 10.9 11.8 12.1 11.6 10.8 10.5 10.2 10.3 9.9 9.9 10.3 10.7 10.7 11.4 12.6 12.3

15.9 15.9 15.7 15.7 15.4 15.1 15.3 15.1 16.4 16.2 16.5 16.6 16.4 16.3 15.3 14.3 13.5 13.9 14 14.2 14.2 15.1 15.8 16.3 15.9 14.6 14.1 13.2 12.8 12.7 12.8 13.4 13.9 14.1 14.8 16.1 16

10.5

10.1

4.4 4.7

3.9

58.1

<1/<1

37/2

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

42.9/7.5 36.4/2 38.4/1 25.4/2 50.4/1

0.22 0.32 0.23 0.19

0.21 0.21 0.08

0.01 0.11 0.15

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

<0.050 0.08 0.09 0.07 <0.050 <0.050

0.024 0.053 0.014 0.024 0.015 0.026 0.037 0.015 0.019

50 50 50 48 46 46 46 46 46 46 46 45 45 45 45 43 42 45 44 44 44 44 44 42 40 41 42.5 42.5 42.5 41 41 41

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

12.7 12.1 15.8 10.5 9.7 10.8 10.9 11.4 11.2 11.5 11.6 12.5 13.2 13.3 13.6 13.4 12.9 12.3 9.7 10.2 11 11.2 12.8 14 14.4 13.8 12.7 13 11.8 12.6 10.6 9.6

21.1 20.8 23.3 17 16.1 16.4 16.5 15.9 17.6 17.1 18 18.9 19.6 19 18.6 19.5 20.2 19.4 18.5 19 17.2 16.6 18.9 22.1 24.5 20.6 20.2 19 18.5 20 16.2 16.4

42 41 41 39 38 37 35 34 43 42 45 41 45 39 40 37 41 37 41 39 39 41 37 33 44 40 34 46 48 45 36 31 40 40 31 40 40

3 1 1 2 4 4 2 3 3 5 1 3 2 3 4 3 4 3 2 4 2 2 3 2 5 1 1 2 3 2 2 3

92.7 97.4 97.1 95.3 90.5 91.1 95.1 93.3 92.3 87.5 97.3 92.7 94.6 92.7 89.7 92.3 90.2 91.9 93.9 90.9 95.0 94.1 93.5 95.8 88.9 97.2 96.8 95.0 92.5 93.5 95.0 92.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.059

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tues Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri

13‐Dec 14‐Dec 15‐Dec 16‐Dec 17‐Dec 18‐Dec 19‐Dec 20‐Dec 21‐Dec 22‐Dec 23‐Dec 24‐Dec 25‐Dec 26‐Dec 27‐Dec 28‐Dec 29‐Dec 30‐Dec 31‐Dec 1‐Jan 2‐Jan 3‐Jan 4‐Jan 5‐Jan 6‐Jan 7‐Jan 8‐Jan 9‐Jan 10‐Jan 11‐Jan 12‐Jan 13‐Jan 14‐Jan 15‐Jan 16‐Jan 17‐Jan 18‐Jan

5.4 4.6 4.4 4.4 4.4 4.4 5.2 4.4 4.9 5.1 4.5 4.9 5.1 4.6 4.9 4.5 4.4 4.3 4.1 4.1 4.6 4.3 4.4 4.4 4.4 4.4 4.9 4.3 4 3.9 3.9 3.9 4.5 4.1 5 5.7 4.5

4.7 4.4 4.3 4.1 4.3 4.3 4.3 4.2 4.3 4.1 4.4 4.4 4.8 4.1 4.3 4.3 4.2 3.9 4 4 3.9 4 4.3 4.3 4.3 4.3 4.1 4 3.8 3.6 3.8 3.8 3.8 4 4.1 4.3 4.4

9.8 4.9 4.6 4.5 4.5 4.5 11.2 4.5 5.7 5.6 4.6 6.1 5.6 5.1 9.3 4.7 4.7 4.5 4.3 4.2 11.6 4.7 4.6 4.5 4.5 4.5 10.8 4.6 4.3 4 4 4 10.7 4.4 6.2 8.2 4.6

69.2 73.1 74 72.6 68.5 66.6 69.2 71.3 69.6 75.3 77.8 70.6 73.6 73.8 73.7 76 77.3 78.4 77 75.9 77 75.2 74.7 75.1 75.4 74.3 77.1 82.2 81.7 78.6 75.8 71.6 70.8 69.4 65 68.8 69.5

64.4 69.9 71.9 69.2 65.8 64.4 63.9 67.9 66.3 70 68.8 68.2 69.9 68.7 69.7 73.6 75.1 75.7 72.8 73.2 73 71.7 72 71.6 72.8 70.7 71.4 79.3 76 76.4 73.5 68.2 68.6 65.2 61.5 65.7 66.7

72.3 75.9 77.3 77.3 69.9 69.1 73 74.2 73.3 77.6 76.5 74.6 75 77.4 77.6 79.1 78.3 81.7 73.1 80.4 81.4 77.9 78.2 80 79.1 76.1 80.8 87 83.8 81 78.2 74.4 73.1 74.8 68.1 72.9 73.6

68.4 72.2 73.3 72 67.9 66 68.6 70.6 68.9 74.5 73 69.8 72.8 73 72.9 75.1 76.4 77.5 76.2 75.1 76.1 74.4 73.9 74.3 74.6 73.5 76.4 81.3 80.7 77.8 74.9 70.7 70.1 68.6 64.2 68 68.7

63.4 69.2 71.2 68.7 65.1 63.8 63.2 67.2 65.6 69.4 68 67.4 69.1 68 68.9 72.8 741 74.9 72 72.3 72.2 70.9 71.2 70.8 72.1 70 70.7 78.5 75.1 75.6 72.6 68.2 68 64.4 60.8 64.9 65.9

71.5 75 76.6 76.6 69.4 68.4 72.3 73.5 72.6 76.8 75.6 73.7 74.1 76.5 76.8 78.2 77.4 80.8 82.3 79.6 80.4 77.2 77.3 79.2 78.4 75.3 79.9 86.1 82.7 80.2 77.4 74.4 72.4 73.9 67.3 72.1 72.7

0.9 0.81 0.71 0.65 0.69 0.76 0.77 0.73 0.8 0.79 0.82 0.77 0.71 0.71 0.69 0.7 0.69 0.68 0.67 0.71 0.75 0.74 0.7 0.67 0.68 0.67 0.68 0.68 0.66 0.65 0.65 0.64 0.66 0.67 0.68 0.68 0.67

0.85 0.75 0.68 0.61 0.67 0.68 0.75 0.71 0.75 0.77 0.79 0.72 0.7 0.69 0.68 0.68 0.68 0.67 0.67 0.67 0.74 0.71 0.68 0.66 0.66 0.66 0.67 0.66 0.65 0.64 0.64 0.63 0.61 0.66 0.67 0.67 0.63

1.05 0.87 0.76 0.69 0.7 0.89 0.81 0.76 0.89 0.87 0.86 0.82 0.73 0.73 0.71 0.88 0.79 0.69 0.68 0.79 0.79 0.91 0.73 0.7 0.71 0.68 0.69 0.7 0.67 0.66 0.73 0.65 0.69 0.69 0.69 0.69 0.86

0.92 0.84 0.72 0.7 0.74 0.73 0.82 0.77 0.87 0.83 0.85 0.84 0.78 0.74 0.74 0.76 0.69 0.67 0.75 0.67 0.77 0.74 0.74 0.71 0.71 0.7 0.65 0.67 0.64 0.67 0.68 0.63 0.65 0.65 0.62 0.72 0.73

1.97 2.07 2.13 2.09 2.03 1.96 1.93 1.89 1.94 1.97 1.97 1.95 1.97 1.96 1.94 1.82 1.8 1.82 1.82 1.84 1.85 1.85 1.97 2.07 2.12 2.15 2.14 2.04 1.98 1.93 1.93 1.84 1.83 1.87 1.99 2.02 1.97

1.86 1.99 2.08 2.06 1.96 1.91 1.9 1.85 1.88 1.91 1.91 1.9 1.92 1.91 1.87 1.76 1.75 1.79 1.77 1.78 1.8 1.77 1.86 2 2.07 2.1 2.08 1.95 1.93 1.88 1.9 1.78 1.78 1.82 1.9 1.98 1.93

2.08 2.15 2.19 2.14 2.11 2 1.97 1.94 1.99 2.02 2.01 2 2 2 2 1.88 1.84 1.84 1.86 1.88 1.89 1.92 2.06 2.13 2.16 2.2 2.19 2.09 2 1.96 1.96 1.93 1.88 1.93 2.06 2.07 2.02

1.85 1.94 1.92 1.91 1.89 1.84 1.8 1.66 1.77 1.85 1.82 1.8 1.87 1.82 1.82 1.65 1.7 1.72 1.65 1.73 1.63 1.65 1.86 1.89 1.86 1.89 1.93 1.83 1.77 1.76 1.82 1.77 1.79 1.83 1.9 1.96 1.94

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.25 0.28 0.28 0.27 0.26 0.26 0.28 0.29 0.26 0.27 0.25 0.24 0.25 0.25 0.26 0.29 0.27 0.28 0.26 0.25 0.27 0.28 0.25 0.25 0.26 0.26 0.28 0.32 0.29 0.26 0.25 0.24 0.25 0.24 0.23 0.23 0.26

0.22 0.26 0.37 0.25 0.25 0.25 0.25 0.26 0.25 0.25 0.24 0.23 0.22 0.22 0.22 0.24 0.24 0.26 0.24 0.24 0.24 0.25 0.24 0.24 0.25 0.25 0.25 0.29 0.25 0.25 0.23 0.21 0.21 0.19 0.21 0.19 0.23

0.29 0.31 0.3 0.29 0.27 0.33 0.33 0.33 0.28 0.37 0.27 0.26 0.3 0.28 0.3 0.35 0.29 0.31 0.3 0.27 0.3 0.33 0.27 0.27 0.28 0.27 0.34 0.39 0.32 0.29 0.26 0.27 0.3 0.28 0.27 0.26 0.33

0.29 0.32 0.38 0.32 0.3 0.29 0.25 0.32 0.32 0.3 0.29 0.3 0.28 0.27 0.3 0.31 0.32 0.34 0.33 0.26 0.3 0.31 0.28 0.3 0.29 0.31 0.3 0.36 0.32 0.3 0.29 0.29 0.3 0.3 0.29 0.29 0.31

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.31 0.33 0.33 0.32 0.32 0.32 0.31 0.27 0.27 0.27 0.25 0.25 0.25 0.24 0.3 0.28 0.28 0.28 0.26 0.27 0.29 0.26 0.28 0.28 0.28 0.28 0.3 0.3 0.27 0.28 0.28 0.28 0.31 0.28 0.28 0.29 0.27

0.25 0.32 0.3 0.3 0.3 0.3 0.26 0.26 0.25 0.25 0.24 0.23 0.22 0.22 0.22 0.28 0.27 0.26 0.25 0.26 0.24 0.24 0.27 0.27 0.27 0.27 0.26 0.27 0.27 0.27 0.28 0.27 0.28 0.26 0.26 0.26 0.26

0.55 0.36 0.37 0.35 0.36 0.48 0.81 0.3 0.32 1.42 0.29 0.36 0.39 0.53 0.58 0.32 0.29 0.32 0.3 0.34 0.64 0.35 0.3 0.38 0.36 0.32 0.59 0.45 0.29 0.34 0.39 0.33 0.67 0.3 0.43 0.37 0.35

44.9 45.6 45.5 47.7 46.6 38.3 28.9 35.4 35.8 31 32.7 33.5 34.7 36.6 36.9 44.4 47.7 46.2 44.7 44.3 43.6 43.8 44.7 46.8 47.4 47.4 47.3 47.4 47.5 48.2 51.1 53.9 56.3 54.8 53 52.4 53

32.1 31.3 37.8 38.9 33.9 19 18.9 18.7 17 4.5 4.9 20.9 19.4 22.9 22.5 0 44.2 41.1 40.5 39.9 38 38.4 40 42.6 42.6 41.9 42.2 44 42.1 44.3 44.4 49.6 49.6 49.5 48.2 47.3 47.8

50 50.2 49.7 53.4 51.2 49.8 50.7 53.3 49.5 50.1 49.3 47.5 44.9 46.9 49.5 49.8 51.4 50.5 47.9 47.1 46.3 47.3 49.4 51.9 51.7 51.8 50.4 52.2 51.6 51.6 56.3 57.1 61.1 58.9 57.6 56.4 57.5

51.4 46.3 51.8 52.4 51.4 48.6 49.9 51.6 51.4 49.8 49.9 50.4 49.7 49.7 47.1 48.7 47.4 48.1 50.5 49.4 49.9 48.9 49.3 48.5 50.9 53.6 52.5 51.6 52.5 52.9 52.6 52.9 59 55.9 54.4 52.3 52.2

6.87 6.88 6.89 6.9 6.89 6.88 6.88 6.89 6.88 6.88 6.87 6.87 6.88 6.88 6.89 6.88 6.89 6.9 6.91 6.92 6.92 6.91 6.92 6.93 6.92 6.92 6.92 6.93 6.95 6.96 6.97 6.97 6.97 6.93 6.92 6.93 6.93

6.84 6.84 6.87 6.87 6.86 6.85 6.85 6.85 6.84 6.84 6.84 6.85 6.85 6.86 6.86 6.69 6.88 6.87 6.89 6.89 6.9 6.89 6.89 6.9 6.9 6.89 6.9 6.91 6.93 6.94 6.94 6.94 6.93 6.91 6.9 6.92 6.9

6.9 6.91 6.91 6.92 6.92 7.02 6.92 6.93 6.94 6.92 6.89 6.9 6.9 6.91 9.63 6.91 6.92 6.91 6.92 6.94 6.93 6.94 6.95 6.94 6.94 6.94 6.93 6.95 6.97 6.98 6.99 6.99 7 6.95 6.94 6.95 6.99

6.79 6.84 6.84 6.89 6.79 6.91 6.83 6.87 6.94 6.8 6.79 6.9 6.8 6.8 6.88 6.89 6.94 6.77 6.78 6.71 6.76 6.78 6.85 6.85 6.86 6.94 6.86 6.93 6.78 6.85 6.82 6.84 6.91 6.83 6.82 6.86 6.85

6.97 7.03 7.02 7 7 7 7 6.99 6.97 6.98 6.98 7.02 6.99 6.98 7.02 7.02 6.98 7.01 7.01 7.01 7 7 7.01 7.01 7 6.99 7.01 7 7 7.2 7.16 7.19 7.21 7.19 7.14 7.19 7.22

6.84 6.93 6.91 6.91 6.96 6.95 6.94 6.93 6.89 6.89 6.9 6.87 6.88 6.9 6.88 6.89 6.91 6.91 6.85 6.86 6.94 6.87 6.87 6.91 6.91 6.95 6.87 6.91 6.94 7.09 6.99 7.04 7.09 7.01 6.96 6.89 6.95

6.9 7.21 7.17 7.11 7.09 7.7 7.09 7.14 7.11 7.22 7.27 7.25 7.19 7.16 7.17 7.13 7.13 7.15 7.27 7.28 7.08 7.21 7.2 7.15 7.08 7.13 7.12 7.15 7.23 7.45 7.39 7.5 7.45 7.7 7.49 7.73 7.56

6.85 6.95 6.87 6.89 6.85 6.9 6.94 6.96 6.84 6.91 6.92 7.02 6.9 6.94 6.96 6.91 6.9 6.88 6.82 6.84 6.88 6.89 6.8 6.99 6.96 6.91 6.83 6.85 6.86 6.95 6.98 7.13 7.08 6.99 7.04 7.02 7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4.1 4.2 4.1 4.4 4.3 5.3 6.5 6.4 6.3 6.4 6.5 6.5 6.5 6.6 6.6 4.6 3.8 3.8 3.8 3.8 3.7 3.7 3.7 3.6 3.7 3.7 3.6 3.7 3.8 4 3.8 4 3.8 3.9 3.8 3.8 3.8

3.8 3.7 4 4 4 4.1 6.4 6.1 6 6.2 6.3 6.4 6.5 6.5 6.3 3 3.7 3.7 3.8 3.6 3.6 3.7 3.5 3.4 3.5 3.5 3.6 3.5 3.6 3.9 3.8 3.7 3.7 3.6 3.6 3.6 3.4

4.7 4.5 4.3 4.6 4.7 6.5 6.6 6.8 6.5 6.6 6.5 6.5 6.6 6.7 6.7 7.1 3.8 3.9 4 3.9 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 4.1 4.2 3.9 4.3 4.1 4.2 4 4.1 4.2

4.4 4.1 4.4 4.6 4.8 5 4.3 5.6 3.3 4.5 4.5 5.2 4.8 4.8 4.7 5.5 4.2 4.1 4.5 4.2 4.4 4.3 4.5 4.4 4.2 4.2 4.3 4.4 4.4 4.5 3.9 4 4.4 4.5 4.5 4.5 4.3

13.8 13.9 14.1 14.2 14.2 14.2 14.2 13.3 11.7 13.3 13.8 13.4 13.5 13.5 13.3 12.6 13.8 13.7 13.7 13.7 13.8 13.6 13.7 13.2 12.1 9.9 10.8 11.3 11.4 11.6 11.8 11.8 11.7 11.7 11.4 10.4 10.7

12.1 12.1 12.7 12.5 12.8 11.2 11.6 8.1 7.4 10 11 10.6 11 11.1 10.9 0 13.1 13 12.9 13 13.1 13 12.7 12.1 10.6 7.4 9.5 10.2 10.7 11 11.2 11.2 11 11 10.7 9.7 9.3

15.3 15.6 15.5 15.6 15.9 16.5 17.8 17.6 17.7 17 16.7 16.2 16 15.6 15.7 15.5 14.4 14.2 14.2 14.4 14.5 14.3 14.5 14.1 13.5 11.9 11.9 12.1 12 12.2 12.3 12.3 12.3 12.4 12.2 11.7 12.1

10.7 10.5

11.2 9.6

4.6 3.9

4 3.8

57.0 62.9

<1/<1 <1/<1 <1/<1

38/<1 30/<1

<1/<1 <1/<1 <1/<1 <1/<1

22.2/<1 19.2/3.1 28.8/4.2 27.1/2

0.19 0.18 0.23

0.11

0.12

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

<0.050 <0.050 0.07

0.033 0.013 0.017 0.025 0.06 0.012 0.035 0.022 0.021 0.016 0.018

0.08

41 41 41 41 43 42.5 41 40 40 40 40 41 41 41 40.5 40.5 40.5 40.5 41 41 41 41 41 41 41 41 41 40 40 40 40 40 40 40 40 40 40

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

10.2 10 10.2 10.2 10 10.5 10.4 9.9 10.4 10.2 10 10.8 9.7 10.2 9.1 16.3 9.3 9.6 10.2 9.4 10 10 9.8 10.3 10.9 11 11.2 11 10.6 11 10.7 11.1 11.2 10.4 10.6 11.1 11.3

16.6 15.8 19.6 16.8 16.2 17.3 17 17.1 16.4 10.2 10 17.5 15.4 15.1 15.2 22.3 18.6 15.1 16 16.5 15.6 14.4 15.6 16.1 15.7 16 16.6 16.2 17.2 16 17.1 18 17.8 16.6 16.4 15.8 16.2

89.2

42 48 36 36 34 39 41 50 41 44 41 42 45 49 48 42 41 42 37 41 43 33 38 43 42 37 32 36 35 33 38 43 30 38 40 40 38

3 4 2 3 2 2 3 4 2 4 3 3 3 3 4 3 4 4 2 2 4 2 4 3 3 2 4 3 4 4 4 3 3 4 3 3 2

92.9 91.7 94.4 91.7 94.1 94.9 92.7 92.0 95.1 90.9 92.7 92.9 93.3 93.9 91.7 92.9 90.2 90.5 94.6 95.1 90.7 93.9 89.5 93.0 92.9 94.6 87.5 91.7 88.6 87.9 89.5 93.0 90.0 89.5 92.5 92.5 94.7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun

19‐Jan 20‐Jan 21‐Jan 22‐Jan 23‐Jan 24‐Jan 25‐Jan 26‐Jan 27‐Jan 28‐Jan 29‐Jan 30‐Jan 31‐Jan 1‐Feb 2‐Feb 3‐Feb 4‐Feb 5‐Feb 6‐Feb 7‐Feb 8‐Feb 9‐Feb 10‐Feb 11‐Feb 12‐Feb 13‐Feb 14‐Feb 15‐Feb 16‐Feb 17‐Feb 18‐Feb 19‐Feb 20‐Feb 21‐Feb 22‐Feb 23‐Feb 24‐Feb

4.2 4.3 5.2 4 4.2 4.1 4.3 4.5 4.2 4.5 4.1 4.5 4.3 4.3 4.3 4.3 4.8 4.5 4.5 4 4 4 4 4 4.6 3.8 4.1 6 4.2 4.6 5.4 4.7 4.4 16.8 23.7 23.1 22.2

3.9 3.7 3.7 3.9 3.9 3.8 3.9 4.2 3.9 3.7 3.9 4.2 4.2 4.2 4.2 4.2 4.1 4.3 4.3 0 3.9 3.9 3.9 0 3.7 0 4.1 4.1 4 0 4.9 4.3 4 4.1 7.9 20.6 18.9

4.6 6 10.4 4.1 6.9 4.4 5.1 5.1 4.4 10.4 4.4 10.6 4.6 4.4 4.4 4.4 10.5 4.6 4.7 5.1 4.2 4.1 4.1 4.1 10.6 4.4 4.2 12.2 4.7 5.2 10.3 5.1 4.6 26.6 27.8 26.3 24.7

69.6 67.5 73.7 75.2 72.4 72.5 70.5 72.9 74.1 74.4 73.1 72.7 73.8 72.4 70.7 69.4 69 71.9 77.5 80.1 79.8 80.3 80.4 80 81.9 80.8 78.1 72.4 75.7 71.8 73.8 78.9 78.4 79.9 82.2 83.1 83.7

65.6 60.7 65.4 70.7 69.4 68.2 66.6 67.4 69.6 69.9 69.6 70.2 72.9 70 65.8 64.2 64.2 68.8 73.4 75.3 76.4 76.2 77.1 75.9 76 78.8 72.5 66.1 70.7 67.3 67.9 75.7 75.2 75.4 81.4 82.1 82

74.1 73 79.8 79.1 76.6 75.4 73.8 76.4 76.8 79 75.2 74.3 76.2 76.1 74.1 73.5 72.6 73.8 79.6 84.7 82.4 82.3 82.4 82.5 86.2 83.9 82.2 75.2 80.2 74.8 76.9 80.7 81.7 82.5 83.3 85 85.4

68.8 66.7 72.8 74.4 71.5 71.6 69.6 72 73.2 73.6 72.2 71.8 72.9 71.3 69.6 68.5 68 70.9 76.5 791 78.6 79.2 79.3 79 80.8 79.7 77 71.3 74.7 70.8 72.1 77.9 77.4 78.9 81.2 81.9 82.4

64.7 59.8 64.5 69.9 68.5 67.3 65.8 66.6 68.7 69.1 68.7 69.2 71.9 69 64.8 63.3 63.2 67.8 72.5 74.3 75.3 75.1 76.1 74.9 75 77.7 71.5 65.1 69.7 66.4 67 74.6 74.2 74.5 80.5 81.1 80.9

73.2 72 78.8 78.2 75.6 74.5 72.7 75.5 75.9 78.2 74.2 73.3 75.1 75 73 72.4 71.6 72.8 78.5 83.6 81.3 81.1 81.3 81.4 85.1 82.7 80.9 71.4 79.1 73.8 75.9 79.7 80.6 81.4 82.2 83.7 84.1

0.64 0.64 0.64 0.65 0.68 0.69 0.68 0.65 0.64 0.62 0.61 0.6 0.61 0.61 0.6 0.58 0.57 0.55 0.54 0.54 0.53 0.53 0.54 0.55 0.55 0.57 0.55 0.54 0.54 0.53 0.53 0.54 0.54 0.79 1.18 1.34 1.08

0.63 0.63 0.64 0.64 0.66 0.68 0.66 0.65 0.63 0.61 0.6 0.6 0.59 0.59 0.59 0.57 0.55 0.53 0.53 0.53 0.53 0.53 0.53 0.54 0.54 0.55 0.54 0.53 0.53 0.52 0.52 0.53 0.52 0.55 0.87 1.23 0.99

0.65 0.65 0.65 0.67 0.78 0.7 0.69 0.67 0.65 0.63 0.62 0.6 0.8 0.72 0.6 0.59 0.58 0.68 0.54 0.54 0.56 0.54 0.55 0.55 0.58 0.74 0.56 0.56 0.59 0.53 0.54 0.68 0.57 1.49 1.39 1.46 1.23

0.68 0.67 0.69 0.67 0.7 0.74 0.73 0.69 0.68 0.67 0.62 0.62 0.61 0.61 0.67 0.61 0.6 0.59 0.59 0.58 0.59 0.54 0.55 0.53 0.57 0.59 0.57 0.53 0.61 0.58 0.57 0.55 0.53 0.61 1.2 1.42 1.15

1.92 1.86 1.83 1.68 1.64 1.65 1.68 1.73 1.8 1.82 1.84 1.9 1.92 1.94 1.95 1.93 1.93 1.84 1.78 1.78 1.78 1.77 1.77 1.77 1.8 1.82 1.85 1.93 1.98 1.88 1.86 1.8 1.8 1.9 2.03 1.91 1.95

1.86 1.82 1.71 1.64 1.59 1.61 1.6 1.65 1.75 1.77 1.79 1.86 1.9 1.9 1.92 1.89 1.88 1.77 1.75 1.73 1.73 1.73 1.74 1.73 1.74 1.79 1.79 1.85 1.91 1.84 1.82 1.74 1.74 1.76 1.93 1.85 1.87

1.96 1.88 1.87 1.74 1.69 1.68 1.73 1.79 1.83 1.85 1.88 1.94 1.95 1.97 1.97 1.97 1.97 1.91 1.81 1.81 1.82 1.8 1.79 1.8 1.85 1.84 1.91 2.06 2.07 1.93 1.9 1.86 1.85 2.06 2.13 2 2.02

1.86 1.83 1.75 1.66 1.6 1.61 1.73 1.68 1.76 1.73 1.75 1.88 1.86 1.88 1.86 1.89 1.85 1.74 1.73 1.74 1.7 1.78 1.72 1.74 1.74 1.74 1.73 1.76 1.99 1.82 1.87 1.77 1.78 1.8 1.94 1.79 1.92

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.25 0.23 0.24 0.27 0.25 0.26 0.24 0.26 0.28 0.29 0.31 0.26 0.29 0.33 0.28 0.26 0.27 0.3 0.31 0.3 0.29 0.29 0.28 0.27 0.29 0.29 0.28 0.27 0.29 0.28 0.28 0.31 0.29 0.38 0.37 0.29 0.28

0.22 0.2 0.2 0.24 0.23 0.23 0.22 0.2 0.23 0.23 0.26 0.23 0.24 0.29 0.26 0.24 0.23 0.29 0.29 0.27 0.27 0.26 0.25 0.23 0.19 0.26 0.24 0.23 0.23 0.24 0.22 0.29 0.26 0.26 0.34 0.24 0.23

0.28 0.25 0.28 0.32 0.31 0.28 0.26 0.31 0.32 0.33 0.4 0.3 0.36 0.51 0.3 0.28 0.32 0.33 0.41 0.35 0.31 0.31 0.3 0.37 0.35 0.33 0.33 2.15 0.34 0.31 0.31 0.33 0.3 1.48 0.5 0.34 0.41

0.3 0.31 0.29 0.31 0.3 0.31 0.28 0.29 0.32 0.32 0.33 0.3 0.31 0.32 0.32 0.3 0.31 0.32 0.33 0.33 0.36 0.31 0.31 0.33 0.3 0.3 0.25 0.31 0.33 0.31 0.3 0.31 0.31 0.35 0.37 0.35 0.34

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.27 0.27 0.3 0.29 0.29 0.28 0.28 0.26 0.27 0.33 0.27 0.28 0.26 0.27 0.3 0.3 0.33 0.31 0.29 0.3 0.31 0.31 0.29 0.31 0.36 0.31 0.29 0.33 0.32 0.32 0.35 0.34 0.36 0.41 0.33 0.33 0.32

0.26 0.26 0.27 0.28 0.26 0.27 0.26 0.25 0.25 0.27 0.26 0.25 0.25 0.25 0.25 0.29 0.29 0.29 0.28 0.28 0.3 0.28 0.28 0.29 0.3 0.29 0.28 0.28 0.31 0.31 0.32 0.32 0.34 0.33 0.31 0.3 0.3

0.31 0.42 0.51 0.4 1.77 0.34 0.39 0.37 0.56 2.15 0.33 0.57 0.33 0.36 0.35 0.32 0.68 0.35 0.31 0.38 0.42 0.34 0.31 0.43 0.69 0.44 0.35 0.5 0.33 0.34 0.66 0.43 0.39 0.89 0.42 0.39 0.37

51.8 52.2 52.8 52.8 53.8 53.1 54 55 55.8 56.6 57.3 57.8 60.9 64.9 66.7 64.3 64.5 66.8 66.9 66 66.4 66.6 67.6 68.9 69.1 70 70.2 69.7 70.6 71.2 71.5 72 73.1 73.3 61.3 48.8 47.3

46.7 47.7 49.8 46.8 48 45.9 49.6 50.7 47.2 53.8 53.9 64.6 55.5 62.1 66 62.1 63 65.7 66.3 65.4 65.7 66.2 66.4 68.2 68.7 69.1 69.3 69.3 70.2 70.8 71.1 71.3 72 70.3 52.8 47.3 46.9

54.7 55.8 57.4 59.9 59.4 56.4 58.6 61 61.1 63.5 61.8 62.5 65.7 68 67.5 68.1 65.9 67.6 68.4 66.8 68.3 67 69 69.3 69.7 70.5 70.7 70.3 70.9 71.6 71.7 73.6 74.2 74.1 70.1 52.6 47.9

52.9 52.5 54.1 52.8 54.7 54.6 53.6 54.9 52.4 56.5 57.1 56.3 59.1 59.3 58.6 60.3 64.7 64.9 65.3 62.9 65.6 66.3 66.9 68.3 68.5 69.7 69.9 68.7 71 71.8 71.1 69.9 71.5 72.1 64.8 48.5 47.6

6.94 6.95 6.94 6.95 6.96 6.96 6.96 6.97 6.98 6.99 6.99 6.99 7.01 7.02 7 7.01 7.03 7.05 7.05 7.07 7.08 7.09 7.01 6.94 6.96 6.97 6.97 6.97 6.97 6.98 6.98 6.98 6.99 7 6.89 6.76 6.83

6.92 6.94 6.93 6.93 6.94 6.94 6.94 6.95 6.96 6.97 6.97 6.97 6.98 7 6.97 6.99 7.01 7.03 7.02 7.05 7.06 7.07 6.93 6.93 6.94 6.95 6.94 6.96 6.96 6.96 6.96 6.96 6.96 6.97 6.8 6.74 6.74

6.96 6.97 6.96 6.97 6.97 6.98 6.98 6.99 7 7 7.01 7.01 7.04 7.05 7.02 7.05 7.06 7.07 7.07 7.1 7.1 7.11 7.11 6.97 6.98 7 7 6.98 6.98 6.99 7 6.99 7.03 7.02 6.99 6.8 6.89

6.8 6.85 6.85 6.92 6.89 6.87 6.85 6.87 6.87 6.96 6.89 6.93 6.89 6.87 6.84 6.92 6.98 6.94 6.93 6.96 6.91 6.89 6.87 6.94 6.94 6.82 6.89 6.89 6.96 6.98 6.99 6.99 7.03 7.07 7.03 6.91 6.92

7.23 7.2 7.21 7.18 7.21 7.18 7.18 7.21 7.2 7.2 7.21 7.21 7.2 7.21 7.18 7.21 7.21 7.2 7.19 7.2 7.19 7.13 7.17 7.12 7.21 7.24 7.07 7.27 7.2 7.15 7.24 7.1 7.18 7.05 6.73 7.13 7.33

6.97 6.94 6.94 6.95 6.93 6.98 7.01 7 6.98 7.02 7.07 7.09 7.09 7.01 7.06 7.03 7.04 7.08 7.05 7.05 7.05 6.93 6.99 6.86 6.92 7.02 6.91 6.68 6.87 6.97 6.95 7.02 6.96 6.79 6.7 6.7 7.21

7.57 7.64 7.68 7.68 7.62 7.47 7.65 7.7 7.66 7.65 7.6 7.4 7.36 7.49 7.48 7.58 7.55 7.39 7.38 7.48 7.48 7.53 7.47 7.62 7.51 7.59 7.49 7.61 8.22 7.64 7.68 7.46 7.68 7.6 6.79 7.66 7.53

7.07 6.98 6.96 6.97 6.98 7.02 6.99 7.15 7.17 7.05 7.05 6.98 7 7.03 7.06 6.98 6.99 7.04 7.01 6.97 6.85 6.88 6.99 7 7.12 6.99 6.88 7.06 7.12 7.08 7.13 7.09 7.09 7.04 6.91 6.82 7.09

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4.2 4.2 4.2 4.2 4.1 4.2 4.2 4.4 4.4 4.4 4.5 4.6 3.7 5.1 5.7 5.7 5.6 6.4 4.9 3.3 3.3 3.3 3.7 5.5 4.6 3.9 4.7 3.1 3.2 3.2 3.3 3.3 3.4 3 3 3.2 3.3

4.1 4 4 4 3.9 3.9 4 4.2 4.1 4.2 4.2 4.3 2.7 3.3 5.1 5 5.5 5.1 3.6 3.1 3.1 3.1 3.2 5.1 3.7 3.7 3.2 3 3.1 3.2 3.4 3.1 3.2 2.8 2.8 3.1 3.2

4.3 4.4 4.4 4.5 4.4 4.4 4.8 4.8 4.8 4.7 4.8 4.8 4.5 6 6.1 6 5.8 7.4 7.4 3.7 4 3.4 5.2 5.7 5.7 4.7 5.1 3.2 3.3 3.3 3.2 3.6 3.4 3.3 3.2 3.4 3.4

4.7 5 4.7 4.4 4.5 4.5 4.4 4.5 4.4 5 4.8 4.8 4.7 4.9 5.2 5.3 5.2 5.2 5.5 5.2 4.8 5.2 3.2 4 4 4.7 5.3 4.5 4.6 4.2 4.2 3.9 3.6 3.9 3.7 3.5 3.7

11.8 11.8 11.7 11.7 11.7 12 11.6 11 10.7 10.5 10.5 10.4 7.3 2.6 0 6.5 9.3 8.9 8.7 7.6 4.9 0 0 0 0 0 0 0 0 0 0 7.3 12.1 12.3 15 17.1 17

11 11.2 11.2 11 10.8 11.4 10.9 10.5 10.2 10.1 10.1 9.9 3.7 0 0.1 0 6.1 8.4 8 5.3 0 0 0 0 0 0 0 0 0 0 0 0 11.6 11.7 12.9 16.3 16.6

12.5 12.5 12.5 12.5 12.5 12.6 12.3 11.5 11.2 11.1 11 10.8 11.3 6.5 0 10.5 10.2 9.6 9.4 9.4 40.9 0 0 0 0 0 0 0 0 0 0 12.7 1.27 13.6 17 17.5 17.5

13.4

12.7

6

5.8

55.2

<1/<1

>27

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1

23.8/4.2 9.9 15/3.1 40.6/28.8 20.7/7.5

0.23

0.06

0.17

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.08

0.023 0.029 0.016 0.012 0.011 0.021 0.02 0.039 0.02 0.019

0.06

40 40 40 40 41 41 41 41 41 39 39 39 39 39 39 39 41 40 40 40 40 40 40 40 40 40 40 40 40 40 40 38 39 37 37 37 37

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

11.2 10.6 10.8 10.7 11 11.3 11.2 11.9 11.4 11.4 11.5 12 12.1 12.4 12.1 12.6 12.9 13.1 13.2 14.4 14.8 14.6 14.5 14.2 14.8 17 17.1 15.6 17 17.5 16.9 16.1 16.8 16 14.5 9 9.3

16 16 15.4 15.4 16 16.3 17.1 17.4 17.6 16.8 15.4 15.6 15.9 17.2 18.1 18 17.5 19 18.8 21 21.4 21.3 22 20.5 18.8 22 22.5 22.7 18.1 20.4 21.4 22 21.8 25 20.1 14.3 15.1

34 35 38 43 44 40 42 44 39 39 38 40 39 43 37 39 36 35 33 34 28 29 26 28 26 27 32 29 27 27 25 29 25 28 32 39 43

2 2 3 2 3 3 4 4 4 3 3 3 3 3 2 3 3 3 3 3 3 2 3 4 3 1 3 1 3 2 2 3 2 3 2 3 3

94.1 94.3 92.1 95.3 93.2 92.5 90.5 90.9 89.7 92.3 92.1 92.5 92.3 93.0 94.6 92.3 91.7 91.4 90.9 91.2 89.3 93.1 88.5 85.7 88.5 96.3 90.6 96.6 88.9 92.6 92.0 89.7 92.0 89.3 93.8 92.3 93.0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon

25‐Feb 26‐Feb 27‐Feb 28‐Feb 1‐Mar 2‐Mar 3‐Mar 4‐Mar 5‐Mar 6‐Mar 7‐Mar 8‐Mar 9‐Mar 10‐Mar 11‐Mar 12‐Mar 13‐Mar 14‐Mar 15‐Mar 16‐Mar 17‐Mar 18‐Mar 19‐Mar 20‐Mar 21‐Mar 22‐Mar 23‐Mar 24‐Mar 25‐Mar 26‐Mar 27‐Mar 28‐Mar 29‐Mar 30‐Mar 31‐Mar 1‐Apr

24.9 23 23 23 24 23 22.6 22.5 24 24.8 23.1 25.1 22.7 23.9 25.9 23.3 24.3 23.5 24.3 23.8 23 24.7 23.3 24.2 23.8 23.9 23.6 23.2 14.3 10.1 11.3 12.1 11.4 10.9 11.5 13.8

7.5 11.8 14.9 11.4 12.1 11.8 0 0 11.5 15.8 15.6 16.3 5.6 10.6 14.7 7.3 16.1 14.8 12.2 15.2 14.6 16.5 5.1 16.1 6.4 12.1 11.4 11.3 6.9 5 0 8.4 5.3 4.2 6.5 9.7

29.6 27.9 31.9 29.5 31.2 34.7 33.8 29.4 34.1 32 32.3 35.6 30.6 30.1 34.9 28.3 33.8 28.8 40.2 35.1 27.8 33.1 36 32.1 31.3 33.7 32.8 29.4 31.5 12.2 13.6 16.1 14.1 14.1 16.2 18.3

82.4 83.8 81.7 80.5 82.2 81.6 78.9 71.6 69.8 70.3 74 71.8 71.2 68.7 72.8 80.4 77.7 74.5 74.5 73.3 72.3 72 74.6 75.4 76.5 73.5 73 74.9 75.5 73.9 74.1 76.6 78.4 79.4 79.4 79

81.3 81.7 78.8 78.3 80.5 77.6 68 68.9 66.1 65.8 68.7 68.6 68.4 66.5 64 79.3 73.5 71.7 70.4 69.5 70.7 69.3 70.2 72.9 74.7 70.1 70.5 73.2 68.6 70.1 72.2 72.4 77.5 78.4 78 77.4

83.8 88.1 85.7 83.4 85.8 86.3 84.5 76.5 74.3 72.7 75.6 76.9 74.4 71.4 79.1 82 82.2 79.7 76.9 77.6 74.6 73.9 77.2 79.2 79.7 79 75.9 77.9 79.7 78.5 77.9 78.5 79.4 81.4 80.7 80.7

81.2 82.5 80.4 79.2 80.7 80.1 77.5 70.2 68.4 69 72.6 70.4 69.7 67.2 71.3 79 76.3 73 72.9 71.7 70.8 70.4 73.2 74 75 72 71.5 73.4 74 72.4 72.5 75 76.7 77.8 77.7 77.3

80.1 80.6 77.5 77 79.1 76.2 66.7 67.7 64.7 64.4 67.5 67.2 66.7 65 62.6 77.8 72.1 70.2 68.9 67.8 69.2 67.9 68.9 71.4 74.7 68.7 68.9 71.7 67.2 68.4 70.5 70.8 75.8 76.7 76.4 75.7

82.5 86.6 84.3 82.1 84.3 84.6 83 75.1 73 71.3 74.3 75.5 73 69.9 77.7 80.5 80.8 78.2 75.5 76 73.1 72.3 75.8 77.7 78.5 77.5 74.5 76.4 78.1 77.1 76.4 76.8 77.8 79.7 79 79.1

1 0.98 0.88 0.81 0.85 0.83 0.81 0.77 0.78 0.77 0.77 0.77 0.74 0.74 0.79 0.84 0.91 0.86 0.85 0.86 0.88 0.9 0.96 1.14 1.07 1.07 1.39 1.36 1.52 1.59 1.7 1.48 1.18 1.04 1.05 1.16

0.96 0.94 0.82 0.79 0.8 0.8 0.78 0.74 0.76 0.74 0.75 0.74 0.72 0.72 0.74 0.8 0.87 0.84 0.83 0.83 0.87 0.87 0.89 1.08 1.03 0.98 1.26 1.2 1.33 1.32 1.42 1.31 1.06 1 0.98 1.04

1.11 1.04 0.93 0.84 0.92 0.89 0.88 0.92 0.82 1.05 0.8 0.81 0.77 0.77 0.84 1.01 1.51 0.89 0.93 0.9 0.91 0.92 1.3 1.29 1.21 1.59 1.59 1.49 1.77 2.71 2.66 1.92 1.31 1.1 1.15 1.2

1.02 1.18 0.92 0.79 0.89 0.86 0.85 0.77 0.83 0.78 0.8 0.82 0.79 0.8 0.83 0.88 0.94 0.89 0.91 0.9 0.93 0.92 0.94 1.19 1.16 1.09 1.4 1.58 1.69 1.68 2.57 1.58 1.35 1.1 1.07 1.14

2.05 2 1.96 1.97 1.98 1.94 1.92 1.92 1.94 1.93 1.93 1.84 1.84 1.86 1.84 1.84 1.9 1.89 1.84 1.81 1.86 1.9 1.86 1.86 1.85 1.89 1.89 1.89 1.81 1.78 1.86 1.86 1.87 1.79 1.79 1.8

1.95 1.88 1.9 1.89 1.91 1.86 1.87 1.83 1.86 1.87 1.84 1.77 1.78 1.76 1.76 1.75 1.84 1.77 1.76 1.76 1.72 1.83 1.76 1.8 1.77 1.79 1.82 1.78 1.73 1.73 0 1.84 1.83 1.76 1.74 1.76

2.17 2.15 2.06 2.06 2.08 2.01 1.98 2.06 2.02 2.01 2 1.9 1.89 1.98 1.89 1.91 1.95 1.91 1.9 1.86 2.02 1.95 1.97 1.93 1.92 1.99 1.95 1.97 1.91 1.84 1.91 1.91 1.91 1.84 1.84 1.85

1.98 1.84 1.83 1.86 1.86 1.85 1.84 1.84 1.92 1.64 1.8 1.72 1.76 1.71 1.71 1.86 1.79 1.83 1.73 1.74 1.72 1.8 1.78 1.64 1.69 1.79 1.78 1.79 1.73 1.71 1.78 1.8 1.81 1.7 1.71 1.7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.29 0.29 0.29 0.28 0.3 0.3 0.27 0.27 0.3 0.33 0.3 0.3 0.28 0.27 0.29 0.3 0.28 0.28 0.3 0.3 0.3 0.31 0.34 0.32 0.38 0.38 0.39 0.41 0.39 0.37 0.38 0.39 0.35 0.35 0.38 0.39

0.26 0.22 0.25 0.22 0.25 0.26 0.22 0.24 0.23 0.3 0.26 0.24 0.23 0.24 0.23 0.23 0.25 0.25 0.23 0.26 0.26 0.24 0.3 0.3 0.27 0.3 0.3 0.35 0.28 0.27 0 0.37 0.33 0.25 0.36 0.36

0.43 0.32 0.33 0.33 0.36 0.34 0.34 0.42 0.35 0.35 0.49 0.51 0.33 0.32 0.39 0.36 0.31 0.41 0.36 0.53 0.34 0.39 0.43 0.42 0.62 0.44 0.45 0.45 0.45 0.42 0.42 0.62 0.37 0.4 0.39 0.44

0.34 0.31 0.33 0.31 0.31 0.31 0.3 0.33 0.36 0.36 0.31 0.33 0.31 0.28 0.31 0.35 0.31 0.32 0.31 0.31 0.31 0.32 0.35 0.36 0.36 0.39 0.4 0.44 0.3 0.39 0.4 0.42 0.36 0.34 0.36 0.37

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.35 0.33 0.32 0.31 0.32 0.33 0.34 0.32 0.36 0.36 0.37 0.38 0.38 0.37 0.36 0.35 0.32 0.32 0.33 0.33 0.34 0.34 0.36 0.32 0.32 0.33 0.34 0.35 0.39 0.39 0.35 0.32 0.33 0.34 0.33 0.36

0.31 0.31 0.28 0.28 0.27 0.28 0.29 0.28 0.29 0.33 0.33 0.36 0.35 0.34 0.34 0.31 0.29 0.29 0.3 0.3 0.32 0.31 0.31 0.3 0.3 0.29 0.3 0.3 0.3 0.32 0 0.29 0.29 0.3 0.31 0.31

0.78 0.44 0.41 0.42 0.44 0.48 0.5 0.46 0.45 0.39 0.42 0.44 0.53 0.46 0.42 0.45 0.4 0.43 0.41 0.41 0.4 0.54 0.65 0.38 0.42 1.48 0.53 1.05 1.51 1.47 0.47 0.92 0.58 0.71 0.49 1.01

47.9 48.5 50.1 51.3 52.3 53.7 55.3 52.4 47.2 46.2 46.5 48.4 50.9 51.1 50.3 48 47.3 51.2 54 56.6 59.7 60.2 60.1 58.3 58.2 58.7 58 56.3 54.3 55.3 58.4 61.2 64.1 66.4 68.7 72.6

47.7 48.1 49.3 50.8 51.6 53 54.3 47.8 45 44.6 45.6 47.2 49.8 49.9 48.3 54.7 45.3 48.5 52.6 55.7 57.5 59.3 59.5 57.4 57.5 58.1 57.2 55.3 53.4 53.9 56.3 59.7 62.9 65.2 67.3 69.7

48.2 49.4 50.9 51.7 53 54.5 56.1 56.5 49.2 47.5 47.3 49.8 51.7 51.8 51.9 49.7 48.9 53.3 55.7 57.9 60.9 61.1 61.8 59.6 58.8 60.6 59.2 57.5 56.3 56.4 60.1 62.9 65.7 67.3 69.8 76

46.7 47.4 47.6 49.7 50.7 52.7 53.7 53.4 52.7 52.1 51.8 52.5 54.8 56 56.2 53.1 51.9 53.1 55.2 58.7 61.2 62.5 62.4 65.7 63.4 62.9 66 64.8 60.1 59.3 61.6 64.2 65.3 67.7 70.1 74.9

6.89 6.89 6.9 6.92 6.92 6.93 6.94 6.96 6.97 6.98 6.99 7 6.99 6.99 6.99 6.99 6.98 7 7.03 7.07 7.1 7.11 7.11 7.09 7.11 7.12 7.1 7.08 7.07 7.08 7.11 7.14 7.16 7.16 7.18 7.19

6.86 6.87 6.89 6.91 6.89 6.91 6.92 6.54 6.95 6.96 6.96 6.98 6.97 6.97 6.97 6.98 6.95 6.97 6.99 7.4 7.07 7.09 7.09 7.06 7.09 7.09 7.08 7.06 7.04 7.06 7.08 7.12 7.14 7.15 7.16 7.17

6.91 6.91 6.93 6.94 6.94 6.94 6.96 7.03 6.98 7 7.02 7.02 7.01 7.01 7 7 7.01 7.03 7.06 7.11 7.13 7.14 7.14 7.12 7.12 7.14 7.12 7.12 7.11 7.1 7.14 7.16 7.18 7.18 7.19 7.22

6.92 7.04 6.91 7.02 7.01 7 7.03 7.15 7.19 7.01 7.09 7.04 7.08 7.08 6.96 7.01 6.96 6.97 6.97 7.01 7.01 7.17 7.18 6.87 7.08 7.01 7.11 7.05 7.15 7.01 7.09 7.12 7.17 7.21 7.2 7.18

7.17 7.3 7.18 7.22 7.19 7.22 7.23 7.21 7.16 7.14 7.21 7.17 7.29 7.12 7.13 7.17 7.15 7.21 7.23 7.24 7.24 7.16 7.19 7.13 7.19 7.24 7.23 7.21 7.23 7.25 7.13 7.18 7.19 7.26 7.17 7.13

7.05 7.07 7.01 7 6.99 6.99 6.8 7.03 6.91 6.95 7.06 6.98 7.03 6.93 6.91 7.02 6.97 7.06 6.96 7.02 7.07 7 7.06 6.98 6.96 6.96 6.95 7 7.01 6.98 7.05 7.05 7.11 7.03 7.03 7.02

7.3 7.87 7.55 7.66 7.65 7.62 7.66 7.55 7.54 7.51 7.62 7.46 7.72 7.52 7.52 7.58 7.45 7.68 7.68 7.62 7.58 7.42 7.5 7.32 7.46 7.8 7.75 7.6 7.74 8.03 7.29 7.33 7.29 7.74 7.36 7.32

7.15 7.15 7.01 7.01 7.24 7.19 7.25 7.04 6.94 6.93 6.9 6.94 6.95 7 7.13 7.01 7.16 7.12 7.2 7.21 7.22 7.17 7.08 7.11 7.19 6.87 7.14 7 7.35 7.17 7.02 7.34 7.19 7.34 7.19 7.22

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3.4 3.6 3.8 3.9 4 4 4.2 4.3 4.1 4 5.2 6.5 6.3 5.2 5 5 3.5 3 3.2 2.9 2.8 2.9 2.6 2.4 2.9 2.6 2.1 2.1 2.1 2 2.2 2.4 2.6 2.8 3.1 3.3

3.4 3.5 3.6 3.8 3.9 3.9 4 3 3.3 3.9 3.7 6.3 6.1 4.4 4.8 5 2.7 2.9 3.1 2.8 2.7 2.8 2.4 2.3 2.7 2.1 1.9 1.9 1.9 1.5 2 2.3 2.4 2.7 2.9 3.1

3.5 3.7 3.9 4.2 4.2 4.1 4.2 5.4 5.4 4.3 6.6 6.7 6.6 6.3 5.3 5.2 5.1 3.2 3.3 3.1 3 3.1 2.8 2.7 3 2.8 2.2 2.5 2.2 2.1 2.3 2.6 2.7 2.9 3.3 3.5

3.5 3.4 3.5 3.8 3.7 3.7 3.8 5.1 3.4 4.2 4.1 4 4.2 4 4 4.2 2.9 3.1 3.9 3.2 3 3 2.9 4.3 3.5 4.7 3.3 2.9 3 2.8 3.4 2.9 2.9 3 3.4 3.5

16.9 16.8 16.6 16.5 16.3 15.8 15.6 15.7 16.1 16.4 16.3 16.1 15.7 15.6 15.7 15.9 15.9 15.8 15.5 15.5 15.6 15.7 15.8 16 16.2 16.3 16.6 16.9 17.1 16.6 15.8 15.2 15 14.9 14.9 15.3

16.4 16.3 16.1 16.1 15.7 15.2 15 15 15.7 15.9 15.9 15.6 15.2 15.1 15.1 15.4 6.4 15.5 14.8 14.9 15.1 15.1 15.3 15.4 15.5 15.6 15.9 16.3 16.4 15.8 15.1 14.6 14.4 14.3 14.4 14.5

17.4 17.3 17.2 17 16.8 16.5 16 18.2 16.7 16.9 16.7 16.7 16.1 16 16.3 16.4 16.6 16.3 15.9 16.1 16.1 16.1 16.4 16.5 16.8 16.9 17.2 17.7 17.7 17.6 16.7 15.9 15.6 15.5 15.6 16.1

12.5

12.2

5.7

5.8 5.3

54.4

<1/<1

15/10

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1

45.3/<1 129.8/88.5 56/47.8 25.4/8.7 40.6/8.7

0.28

0.07

0.21

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.05 0 0 0 0 0 0 0 0 0 0 0 0 0

0.07

0.028 0.019 0.015 0.025 0.031 0.019 0.017 0.01 0.015 0.017

0.07

37 37 37 37 37 37 37 37 37 37 37 36 36 36 36 37 37 37 37 37 37 38 39 40 40 40 40 40 40 45 48 48 48 48 48 48

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

8.4 7.9 11 9.9 9.8 10.7 11.4 10 12.5 10.9 11.6 10.4 11.8 11.8 14.2 12.1 10.8 12 12.7 12.9 13 14.1 13.6 15 16.1 17.5 15.7 14.5 13.7 13.6 16.1 15.9 15.8 16.2 16.4 16.9

14.6 15.7 14.1 14.6 14.2 15.3 15.8 17 16.6 16.9 18.7 16.4 16.2 16.4 18.7 18.8 16.8 16.2 17.3 18 18.1 19.7 20.8 22.5 19.9 23 21.2 20.4 22.9 21.9 23 20.1 20.5 20.4 21.2 22.4

41 39 42 40 38 36 38 31 40 38 36 41 40 35 39 43 39 38 39 41 39 39 40 37 35 34 37 33 36 40 46 37 36 36 36 39

3 2 3 3 3 2 3 3 1 2 1 3 2 1 3 4 3 3 3 3 3 2 3 2 3 3 2 2 3 4 1 3 3 3 2 3

92.7 94.9 92.9 92.5 92.1 94.4 92.1 90.3 97.5 94.7 97.2 92.7 95.0 97.1 92.3 90.7 92.3 92.1 92.3 92.7 92.3 94.9 92.5 94.6 91.4 91.2 94.6 93.9 91.7 90.0 97.8 91.9 91.7 91.7 94.4 92.3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.06

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.049



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue

2‐Apr 3‐Apr 4‐Apr 5‐Apr 6‐Apr 7‐Apr 8‐Apr 9‐Apr 10‐Apr 11‐Apr 12‐Apr 13‐Apr 14‐Apr 15‐Apr 16‐Apr 17‐Apr 18‐Apr 19‐Apr 20‐Apr 21‐Apr 22‐Apr 23‐Apr 24‐Apr 25‐Apr 26‐Apr 27‐Apr 28‐Apr 29‐Apr 30‐Apr 1‐May 2‐May 3‐May 4‐May 5‐May 6‐May 7‐May

14.9 14.2 14.2 10.9 6 6.6 6.1 10 11.1 10.7 10.9 11 10.7 11.3 11.4 22.8 15.3 12.3 11.6 11.6 12.4 13.2 13.8 15.7 16 13.9 14.3 14.4 15.2 16.1 24 24.6 26.7 33 42.7 53

10.8 11.2 11.5 5.7 0 5.9 0 0 10.5 10.4 10.6 10.8 5.2 5.2 10.2 11 11.1 11 10.7 11.4 11.4 12 13 14 14.8 11.7 11.8 13.4 10.8 11.4 16.8 16.2 19.3 20.2 24.1 40.5

22.8 17.4 18.2 17.5 6.1 7.2 6.8 12.3 11.7 11 11.2 11.2 11.2 15.6 18 36.3 27.5 14.5 12.6 11.8 13.8 13.8 14.6 17.3 17.2 15.1 15.8 15.8 20.2 26.7 28.3 31.2 33.9 50.7 60.8 66.7

78.4 77.8 77.6 78.5 79.4 75.2 75.3 77.3 81.4 77.5 74.8 73.2 79.9 77.2 79.4 75.9 78.6 76.3 77.3 77.8 73 72.4 68.9 71.4 76 81.7 73.4 78.9 79.6 78.2 69 91.7 90 88.6 86 84.2

76.6 76.6 75.8 76 75.7 73.9 71.7 74.3 78.6 76 71.9 71.5 72 73.2 75 73.2 75.3 74.2 73.1 72.9 66 67.6 64.5 67.3 73.6 76.6 69.4 71.6 75.7 62 62.6 88.3 88.3 85.8 82.1 81.1

80.1 79.3 79.2 82.5 84.7 76.7 78.8 78.7 83.5 79 79.6 74.4 84.5 81.9 82.2 78.9 81.9 79.5 81.1 82.9 78 76.9 74.7 73.9 80.9 87.6 76.4 83.5 84.2 87.8 87.7 97.7 92.1 91.2 89.4 87

76.7 76.1 76.1 76.9 77.8 73.7 73.7 75.7 79.7 75.9 73.3 71.6 78.3 75.6 77.8 74.4 77.1 74.8 75.8 76.2 71.4 70.9 57.4 69.8 74.9 80.1 71.9 77.5 78.1 76.6 67.4 89.9 88.2 86.8 84.3 82.5

74.9 75 74.3 74.5 74.1 72.4 70.2 72.9 77 74.3 70.4 69.9 70.5 71.7 73.4 71.6 73.7 72.7 71.6 81.2 64.5 66.1 63 66.1 71.9 75 67.9 70.2 74.3 60.6 61.2 86.6 86.5 84 80.4 79.4

78.4 77.6 77.6 80.8 83 75.1 77.2 77.2 81.7 77.4 78 72.7 82.9 80.3 80.5 77.4 80.2 77.9 79.6 81.3 76.4 75.3 73.2 72.2 79.3 86 74.9 81.9 82.6 86.1 86 96 90.4 89.5 87.9 85.3

1.38 1.55 1.67 2.02 2.46 2.92 2.98 2.64 2.46 3 2.61 2.3 2.08 1.98 1.75 1.8 1.53 1.57 3.28 3.23 2.66 2.26 1.92 1.79 1.9 2.26 2.89 2.45 2.12 1.89 1.74 1.57 1.69 1.73 1.88 2.06

1.19 1.4 1.51 1.66 2.17 2.68 2.83 2.48 2.38 2.39 2.41 2.17 1.97 1.8 1.69 1.65 1.43 1.41 1.64 2.82 2.53 2.01 1.81 1.71 1.73 1.87 2.44 2.23 1.96 1.77 1.63 1.52 1.59 1.62 1.61 1.93

1.51 1.66 1.77 2.36 2.75 3.17 3.1 2.86 2.63 3.32 2.79 2.42 2.18 2.02 1.81 2.05 1.66 1.83 4.24 3.56 2.83 2.56 2.02 1.94 2.02 2.46 3.25 2.67 2.28 2.03 1.89 1.66 1.78 1.93 2.35 2.36

1.48 1.81 1.82 2.13 2.68 3.16 3.1 2.96 2.7 3.49 2.9 2.6 2.4 2 1.85 1.79 1.62 1.52 3.3 3.62 3.05 2.51 2.17 2.05 2.29 2.69 3.49 2.64 2.45 2.1 1.82 1.71 1.77 1.76 1.89 2.22

1.81 1.78 1.82 1.84 1.7 1.68 1.73 1.82 1.87 1.76 1.81 1.84 1.83 1.89 1.87 1.87 1.8 1.87 1.85 1.84 1.86 1.86 1.84 1.88 1.81 1.89 1.94 1.87 1.91 1.87 1.93 1.91 1.91 1.89 1.93 1.94

1.73 1.72 1.78 1.73 1.64 1.63 1.64 1.73 1.77 1.72 1.74 1.82 1.81 1.84 1.79 1.78 1.75 1.79 1.81 1.8 1.83 1.8 1.8 1.85 1.78 1.82 1.9 1.82 1.86 1.8 1.86 1.85 1.82 1.8 1.85 1.85

1.92 1.89 1.86 1.88 1.75 1.74 1.82 1.98 1.98 1.8 1.85 1.87 1.89 1.93 1.95 1.96 1.86 1.91 1.91 1.89 1.91 1.9 1.9 1.91 1.85 1.98 1.99 1.95 1.98 1.93 2.01 1.98 2.02 2.01 2.05 2.03

1.65 1.66 1.67 1.75 1.63 1.63 1.67 1.71 1.83 1.73 1.78 1.78 1.78 1.84 1.85 1.79 1.75 1.86 1.77 1.74 1.8 1.79 1.71 1.73 1.74 1.75 1.79 1.8 1.77 1.73 1.72 1.76 1.74 1.73 1.77 1.88

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.39 0.33 0.36 0.36 0.36 0.37 0.4 0.43 0.41 0.39 0.36 0.35 0.39 0.35 0.42 0.46 0.46 0.4 0.44 0.5 0.47 0.43 0.42 0.38 0.45 0.37 0.32 0.35 0.36 0.36 0.38 0.33 0.28 0.28 0.34 0.29

0.32 0.31 0.28 0.29 0.31 0.28 0.32 0.41 0.37 0.36 0.33 0.31 0.31 0.33 0.34 0.35 0.39 0.37 0.37 0.45 0.4 0.4 0.39 0.34 0.43 0.29 0.3 0.29 0.28 0.31 0.34 0.26 0.25 0.24 0.29 0.24

0.44 0.35 0.39 0.39 0.4 0.56 0.5 0.46 0.44 0.4 0.48 0.37 0.44 0.39 0.47 0.61 0.56 0.48 0.52 0.56 0.64 0.46 0.49 0.44 0.49 0.52 0.38 0.41 0.42 0.4 0.47 0.38 0.31 0.35 0.4 0.36

0.46 0.41 0.41 0.37 0.42 0.41 0.42 0.45 0.46 0.41 0.37 0.45 0.45 0.38 0.41 0.41 0.43 0.39 0.45 0.54 0.51 0.47 0.49 0.39 0.42 0.54 0.35 0.4 0.39 0.4 0.4 0.34 0.28 0.33 0.43 0.32

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.4 0.44 0.45 0.42 0.43 0.46 0.46 0.44 0.46 0.47 0.45 0.46 0.41 0.41 0.45 0.44 0.36 0.35 0.42 0.51 0.53 0.52 0.48 0.37 0.36 0.33 0.34 0.38 0.37 0.36 0.35 0.34 0.31 0.4 0.48 0.39

0.33 0.4 0.41 0.39 0.4 0.42 0.39 0.39 0.45 0.44 0.33 0.44 0.38 0.38 0.37 0.34 0.33 0.32 0.36 0.49 0.5 0.5 0.38 0.33 0.32 0.31 0.31 0.34 0.33 0.33 0.31 0.27 0.25 0.25 0.39 0.35

0.78 0.53 0.48 0.44 0.49 0.59 0.57 0.76 0.55 0.58 0.48 0.52 0.55 0.52 0.88 0.73 0.43 0.48 0.52 0.7 0.84 0.56 0.57 0.65 0.46 0.41 0.51 0.73 0.56 0.48 0.54 0.61 0.77 0.64 0.66 0.52

79.6 87.7 92.8 94 96.6 98.7 95.9 93.8 93.6 97.6 102.5 101.8 102.2 102.3 103.4 104.4 105.4 108 107.5 105.6 104.4 104.8 106.6 108.7 107.9 104.8 96.1 91.4 92.1 93.8 98.1 101.5 98.9 98.3 98.8 96

75.5 82.9 91.1 93.4 94.2 97 93.7 93 92.7 91.1 101.8 100.9 101.6 101.1 102.1 102.6 104.5 107.2 107 104 102.8 103.6 105.2 107 105.4 102.9 90.4 90.1 90.8 92.4 96.6 100.7 95.7 95.6 96.8 93.3

83.8 91.4 94.8 94.7 98.4 100.1 97.6 94.7 94.4 102.3 103.5 102.6 103.1 103.6 105.7 106.1 107.4 108.9 109.2 107.3 106.1 106.2 107.9 110.3 111.1 106.7 104.7 92.6 93.8 96.6 100.9 102.3 102.5 100.3 100.7 99.1

82.7 91.5 100.6 102.6 100.6 102.4 102.3 98.8 97.6 95 98.7 98.7 99.3 98.6 102.4 102.2 102.7 104.8 104.7 102.6 100.3 104.1 103.6 101.3 103.2 99.4 92.8 90.4 92 93.8 95.5 96.4 92.9 90 89 87.4

7.3 7.28 7.31 7.29 7.19 7.16 7.17 7.17 7.17 7.17 7.18 7.2 7.2 7.19 7.19 7.2 7.21 7.22 7.06 7.11 7.03 7.04 7.16 7.18 7.19 7.04 7.02 7.02 7.02 7.04 7.05 7.06 7.04 7.02 7.01 6.98

7.2 7.25 7.28 7.24 7.1 7.09 5.78 7.15 7.14 7.14 7.15 7.17 7.17 7.17 7.16 7.16 7.18 7.19 6.93 6.94 6.87 6.93 7.05 7.13 7.14 0 7 6.99 6.99 7.02 7.03 7.03 7.02 6.99 6.99 6.59

16 7.33 7.34 7.32 7.33 7.2 7.26 7.2 7.2 7.2 7.21 7.2 7.23 7.22 7.23 7.24 7.22 7.25 7.25 7.21 7.21 7.13 7.22 7.22 7.23 7.22 7.06 7.04 7.06 7.06 7.09 7.1 7.07 7.05 7.05 7.02

7.2 7.1 7.34 7.3 7.22 7.19 7 7.21 7 6.9 7.05 6.97 7.23 7.14 7.17 7.15 7.17 7.19 6.95 7.18 7.05 7 7.07 7.09 7.03 6.97 6.88 7.04 7.01 7.08 7.15 6.98 7.08 6.99 6.93 6.94

7.11 7.1 7.09 7.26 7.21 7.2 7.2 7.16 7.19 7.21 7.19 7.2 7.21 7.21 7.2 7.11 7.25 7.22 7.2 7.2 7.2 7.19 7.2 7.19 7.2 7.19 7.2 7.2 7.19 7.2 7.22 7.27 7.26 7.27 7.2 7.19

7 6.99 6.92 7.04 6.94 6.98 7 6.93 7.05 7.09 7.06 7.09 7.01 7.05 0.1 6.85 6.98 7.09 7.07 7.05 7.09 7.08 7.06 7.09 7.11 6.99 7.11 7.09 7.03 7.02 7.03 7.17 7.07 7.12 7.06 7.03

7.23 7.25 7.31 7.79 7.48 7.59 7.69 7.32 7.37 7.36 7.37 7.43 7.49 7.37 7.29 7.35 8.17 7.38 7.36 7.31 7.36 7.34 7.35 7.3 7.29 7.35 7.32 7.4 7.5 7.44 7.43 7.4 7.48 7.48 7.42 7.36

7.11 7.13 7.11 7.11 7.07 7.13 7 7.17 7.3 6.94 7.1 7.35 7.37 7.17 7.13 7.19 7.21 7.24 7.23 7.14 7.17 7 7.08 7.02 7 7.05 7.13 7.14 7.13 7.19 7.1 7.33 7.15 7.03 7.05

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3.4 3.9 3.4 3.3 3.1 3 2.8 2.9 3.2 3 2.7 2.6 2.6 2.5 2.4 2.5 2.7 3.3 3.3 2.9 2.8 3 3.2 3.7 4.1 5.8 6.5 6.4 6.3 6 6.9 7.9 8.4 9.1 10.1 10.9

2.5 3.5 3 3.2 2.8 2.8 2.8 2.7 3 2.8 2.5 2.5 2.5 2.3 2.2 2.2 2.5 3 3 2.6 2.4 2.7 2.9 3.4 3.7 0 5.9 6.1 5.7 5.4 6.3 7.6 7.7 8.3 9.3 10

4 4.1 4 3.4 3.5 3.3 2.9 3.1 3.3 3.3 3 2.7 2.8 2.8 2.6 2.8 3 3.4 3.5 3.1 3.2 3.2 3.4 4.2 4.5 6.9 7.1 6.8 7.2 6.6 7.7 8.6 9.3 10.1 11.3 12

3.9 4.1 5 5.7 5.1 4.8 5.2 5.6 5.8 5.8 4.9 4.8 4.4 4 5.1 4.8 4.8 5 4.8 4.7 4.7 4.7 5.1 5.5 5.8 6 6.1 5.7 5.9 5.8 6.4 7.4 7.7 8.2 8.6 9.8

15.9 17.5 18.4 19 20.4 22.8 25.4 27.4 28.3 28.4 27.9 27.2 26.4 25.3 24.3 23 22.1 21.6 24.1 26.7 27 26 24.7 23.9 24 24.6 26.5 27 26.1 24.7 23.5 23.1 23.9 24.9 24.9 25

0 16.4 17.3 17.7 18.7 20.9 23.6 25.2 26.6 27.1 26.4 25.8 24.9 24 22.9 21.3 20.9 20.4 21.1 25.7 25.9 24.5 23.4 13.7 22.4 23.1 24.2 25.4 24.2 23.1 22 21.7 22.1 23.2 8.9 17.4

16.6 19 19.6 20.1 22.3 25 27.6 29.3 29.7 30.1 29.3 28.9 27.9 27.4 27.4 24.2 23.2 23.3 26.1 28.1 28.2 27.2 26.3 25.2 25.1 26.1 28.3 28.4 27.9 26.2 25.1 24.4 25.8 26.3 26.4 26.4

11.7 10.3 11.7

11.6 10.1 10.9

3.9 4 3.6

3.7 3.8 3.4

66.7 61.2 69.2

<1/<1 <1/<1

20/5 19/19

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

118.4/94.5 69.7/45.3 25.4/5.3 53.1/16.4 65.9/27.1 88.5/38.4

0.28

0.18

0.1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

<0.05

0.015 0.025 0.017 0.005 0.009 0.012 0.011 0.014 0.021 0.015 0.015

0.1

45 48 51 53 53 53 60 62 62 64 64 64 64 62 60 56 58 58 58 58 63 61 59 59 59 59 59 61 61 61 61 61 61 61 61 61

3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65

18.3 21.7 22.8 22.6 24.2 20 24.5 22 20 19 20.8 20.8 21 22 20.2 21.2 20.6 20.7 20.1 18.8 19.8 19.5 20.6 20.9 21.1 20.8 18.9 18 17.6 18.8 19.6 23.4 20 20 18.7 16.4

26.8 29.3 31.4 39.1 36 26.2 34.4 34.5 33.5 34 34.4 35 35 34 30.7 32.4 31.1 29.8 29.9 30.1 32.9 27.9 35.5 34.7 34.4 34.7 32.3 28.6 31 31 36.4 37 33.4 32 26.4 30

33 41 39 35 43 46 47 54 53 59 59 54 51 45 42 45 45 41 46 53 59 51 52 51 47 51 55 58 53 43 51 46 49 52 51 52

1 3 3 2 1 2 3 3 3 3 2 4 3 3 1 3 2 3 3 4 3 3 3 4 2 3 5 3 2 3 3 3 4 3 3 2

97.0 92.7 92.3 94.3 97.7 95.7 93.6 94.4 94.3 94.9 96.6 92.6 94.1 93.3 97.6 93.3 95.6 92.7 93.5 92.5 94.9 94.1 94.2 92.2 95.7 94.1 90.9 94.8 96.2 93.0 94.1 93.5 91.8 94.2 94.1 96.2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue

8‐May 9‐May 10‐May 11‐May 12‐May 13‐May 14‐May 15‐May 16‐May 17‐May 18‐May 19‐May 20‐May 21‐May 22‐May 23‐May 24‐May 25‐May 26‐May 27‐May 28‐May 29‐May 30‐May 31‐May 1‐Jun 2‐Jun 3‐Jun 4‐Jun 5‐Jun 6‐Jun 7‐Jun 8‐Jun 9‐Jun 10‐Jun 11‐Jun

61.8 68.2 76 78.3 66 63.1 53.9 57.2 66.2 68.6 64.7 65.6 68.4 57.6 28 26.7 38.3 36.4 41.6 39.8 40.2 40.4 29.9 18.3 18.3 19.5 22.7 32.7 40.8 52.4 52.4 53.8 51.7 60.5 62.1

50.9 51.9 63 63 59.8 52.7 43.6 48.3 49.6 58.3 54.7 28.9 53.9 42.6 9.6 16 30.1 31.2 33 34.8 34.3 34.1 15.8 0 15.2 16.5 17.1 18.7 33.4 35.9 42.1 43.4 43.2 43.8 41.7

75.6 84.2 86.7 91.1 73 75.2 62.6 65.1 78.2 79.4 73.1 76.9 77.9 71.4 47.7 37.3 51.3 49.5 56.5 46 47.4 47.3 44.2 27.5 22.9 23.4 28 49.9 50.6 66.4 67.1 71.9 58.3 71.1 76.9

81.4 79.1 78 78.2 81.3 82 84.6 84.2 81.9 81.3 81.3 82.3 81.4 83.5 88.6 86.2 86.4 85.2 82.8 82.4 82.4 82.5 83.7 82.5 82.3 82.4 81 78.4 77.2 74.1 72.8 76.3 79.3 77.3 76.1

77.3 75.6 75.8 75.6 80 79.2 81.8 82.4 79.1 78.7 79 80.2 78.9 80.4 82.4 82.6 83.5 80.6 79.8 80.4 80.3 80.6 81.5 80 81.3 81.4 79.4 74.7 74.8 70.7 70 70.2 77.8 75.5 72.4

84.4 82.9 80.7 81.3 82.9 84.4 86.7 86.2 86.6 83.3 83.6 85 85.5 86.9 93.7 91 89.3 86.8 86 84 83.9 84.1 86.3 86.4 83.7 83.2 82.8 82 79 77.3 75.1 80.4 81.7 80.9 79.9

79.7 77.5 76.5 76.8 79.7 80.3 83 82.6 80.3 79.8 79.7 80.6 79.8 81.9 86.9 84.5 84.7 83.4 81.1 80.6 80.6 80.7 82 80.6 80.4 80.6 79.2 76.7 75.5 72.5 71.3 74.7 77.7 75.8 74.6

76 74 74.5 74.3 78.4 77.7 80.3 80.8 77.7 77.4 77.4 78.5 77.4 78.9 80.7 80.9 81.9 79 78.3 78.7 78.6 78.9 79.8 78.2 79.3 79.6 77.6 73.1 73 69.2 68.5 68.6 76.4 73.9 71

82.7 81.2 79 79.7 81.1 82.7 85.1 84.4 84.9 81.9 81.9 83.2 83.7 85.1 91.9 89.2 87.6 85.1 84.1 82.3 82.2 82.4 84.5 84.5 81.7 81.5 80.9 80 77.4 75.7 73.4 78.6 79.8 79.1 78.2

2.09 1.98 6.13 5.48 3.7 3.3 2.89 2.05 1.73 1.52 1.3 1.16 1.16 1.14 1.85 10.1 8.98 4.44 3.08 2.29 1.99 1.92 2.35 2.14 1.67 1.71 1.54 1.61 1.54 1.54 1.33 1.23 1.17 1.21 1.13

1.91 1.72 1.63 4.37 3.04 2.13 2.3 1.87 1.65 1.43 1.21 1.12 1.07 1.08 1.17 3.3 5.85 3.33 2.73 2.09 1.83 1.78 1.96 1.9 1.51 1.51 1.45 1.41 1.38 1.41 1.23 1.15 1.12 1.11 1.02

2.49 2.29 11.59 7.89 4.29 4.04 4.11 2.32 1.98 1.67 1.46 1.22 1.26 1.2 3.12 15.7 13.4 6.05 3.35 2.75 2.3 2.09 2.61 2.49 2.36 2.03 1.64 2.19 1.83 1.86 1.5 1.39 1.25 1.32 1.29

2.08 2.03 1.85 6.81 4.21 5 3.58 2.47 1.96 1.74 1.42 1.37 1.42 1.3 1.94 7.83 11.4 5.49 3.23 2.9 2.16 2.11 2.69 2.41 1.85 1.96 1.71 1.72 1.87 1.8 1.81 1.52 1.42 1.33 1.37

1.9 1.8 1.85 1.94 1.84 1.91 1.91 1.82 1.83 1.85 1.84 1.79 1.77 1.74 1.58 1.57 1.96 1.94 1.95 1.87 1.85 1.85 1.82 1.85 1.83 1.82 1.85 1.61 1.98 1.85 1.82 1.83 1.82 1.88 1.87

1.83 1.51 1.56 1.83 1.8 1.84 1.85 1.78 1.8 1.78 1.76 1.72 1.71 1.67 1.42 1.41 1.8 1.86 1.86 1.82 1.76 1.76 1.73 1.77 1.76 1.75 1.8 0 1.87 1.8 1.73 1.67 1.72 1.72 1.73

1.98 1.94 2.02 2.02 1.91 1.96 2 1.89 1.85 1.94 1.92 1.86 1.84 1.82 1.72 1.81 2.09 2.02 2.06 1.95 1.92 1.91 1.98 1.94 1.89 1.92 1.91 2.37 2.11 1.93 1.92 1.94 1.91 1.98 1.99

1.77 1.79 1.75 1.89 1.79 1.89 1.86 1.78 1.75 1.81 1.83 1.78 1.71 1.68 1.63 1.45 1.93 1.93 1.87 1.84 1.77 1.8 1.74 1.76 1.76 1.74 1.74 1.7 1.98 1.84 1.89 1.75 1.77 1.78 1.91

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.31 0.34 0.34 0.28 0.25 0.23 0.22 0.22 0.23 0.23 0.21 0.2 0.22 0.22 0.22 0.33 0.36 0.25 0.23 0.26 0.25 0.25 0.3 0.28 0.24 0.22 0.24 0.25 0.21 0.21 0.21 0.22 0.23 0.25 0.25

0.25 0.22 0.28 0.22 0.22 0.21 0.19 0.2 0.2 0.21 0.19 0.18 0.18 0.19 0.19 0.22 0.27 0.2 0.21 0.23 0.24 0.23 0.24 0.25 0.22 0.21 0.22 0.23 0.18 0.18 0.18 0.18 0.18 0.23 0.22

0.38 0.59 1.01 0.6 0.47 0.25 0.25 0.29 0.32 0.37 0.25 0.23 0.29 0.29 0.26 0.46 0.48 0.28 0.27 0.32 0.28 0.42 0.39 0.34 0.26 0.24 0.25 0.3 0.29 0.26 0.24 0.29 0.26 0.3 0.33

0.33 0.28 0.32 0.31 0.29 0.29 0.3 0.28 0.26 0.27 0.24 0.24 0.23 0.23 0.26 0.3 0.4 0.38 0.29 0.29 0.29 0.32 0.27 0.26 0.27 0.25 0.2 0.25 0.23 0.24 0.26 0.25 0.24 0.26 0.26

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.37 0.34 0.31 0.24 0.21 0.24 0.24 0.21 0.22 0.24 0.21 0.2 0.24 0.25 0.26 0.4 0.27 0.23 0.19 0.22 0.27 0.27 0.32 0.3 0.25 0.25 0.25 0.23 0.19 0.19 0.25 0.24 0.23 0.21 0.18

0.32 0.27 0.24 0.18 0.18 0.18 0.21 0.16 0.13 0.2 0.19 0.18 0.18 0.19 0.21 0.27 0.2 0.19 0.17 0.17 0.23 0.25 0.27 0.27 0.23 0.23 0.22 0.19 0.17 0.16 0.19 0.2 0.2 0.17 0.15

0.81 0.49 0.53 0.6 0.36 0.31 0.35 0.28 0.49 0.32 0.5 0.47 0.31 0.37 0.4 0.54 0.57 0.36 0.3 0.35 0.42 0.37 0.43 0.37 0.39 0.31 0.33 0.47 0.41 0.32 3.37 0.42 0.28 0.31 0.3

93.7 90.1 78.7 62.1 62.4 60 50.9 46.9 47.8 48 48.6 48.9 48.7 48.9 50 48.8 45 46.2 47.6 49.3 50.9 51.5 51.1 49.6 49.8 50.6 51.4 51.7 52.8 53.3 54.1 53.3 53.5 54.4 55.8

91.9 87.4 64.9 60.6 60.9 58.1 46.9 46.2 47.2 47 48.1 48.3 47.6 48.5 48.4 46.3 43.7 45.2 46.5 48.4 50.1 51.1 50.8 48.5 49.2 50 50.7 50.6 51.8 51.9 53.3 52.5 52.7 53.1 54.9

96.7 93 91.7 64.7 63.3 61 58.1 47.5 48.8 48.9 49.2 49.6 49.6 49.3 50.9 50.7 46.3 47.5 48.7 50.9 52 52.1 52.1 51.2 50.5 51.9 52.4 52.9 53.9 55 55.2 54.5 54.3 56.3 56.7

80.2 75.1 78.2 55.7 55.5 49.1 48.6 47.1 46.6 47.5 47.5 47.9 48.5 52.5 49.9 50.9 45.2 44.6 46.6 48.8 50 50.8 52.6 48.7 50.4 50.1 51 52.4 48.9 50 51.6 49.4 50 51.3 52.3

6.97 6.94 6.81 6.63 6.6 6.62 6.77 6.82 6.81 6.82 6.85 6.84 6.86 6.86 6.88 6.78 6.47 6.14 6.89 7.03 7.05 7.06 7.06 7.03 7.02 7.05 7.04 7.02 7.03 7.04 7.05 7.06 7.07 7.08 7.08

6.94 6.91 6.65 6.6 6.58 6.55 6.63 6.81 6.8 6.8 6.83 6.83 6.82 6.84 6.85 6.62 6.17 6.08 6.59 7 7.03 7.05 7.04 7.02 7 7.02 7.03 7.01 6.99 7.02 7.03 7.05 7.05 7.06 7.11

7 6.97 6.92 6.66 6.63 6.67 6.85 6.84 6.82 6.85 6.87 6.85 6.89 6.88 6.89 6.88 6.68 6.59 7.03 7.06 7.08 7.08 7.07 7.05 7.04 7.06 7.05 7.05 7.07 7.07 7.07 7.08 7.09 7.1 7.33

6.97 7.03 6.91 6.72 6.77 6.91 6.88 6.93 6.76 6.82 6.9 6.92 7 6.93 6.87 6.89 6.71 6.88 6.91 7.03 6.99 6.98 7 6.9 6.92 7 6.98 7 7.05 7.03 6.98 7 7.1 7.07 7.09

7.19 7.22 7.2 7.2 7.21 7.21 7.2 7.2 7.19 7.21 7.22 7.2 7.2 7.21 7.21 7.19 7.2 7.2 7.2 7.2 7.2 7.2 7.21 7.2 7.2 7.21 7.2 7.2 7.19 7.19 7.21 7.2 7.2 7.19 7.21

7 7.07 7.07 7.06 7.15 7.15 7.11 7.07 7.09 7.12 7.11 7.11 7.09 7.11 7.13 7.07 7.05 7.05 7.06 7.12 7.14 7.11 7.02 7.02 7.1 7.13 7.09 7.09 7.09 7.09 7.03 7.1 7.13 7.13 7.11

7.35 7.42 7.3 7.29 7.27 7.27 7.32 7.26 7.26 7.27 7.3 7.3 7.29 7.3 7.31 7.31 7.34 7.34 7.26 7.26 7.26 7.26 7.66 7.4 7.27 7.31 7.27 7.31 7.32 7.28 7.07 7.26 7.26 7.29 7.33

7.17 7.12 7.05 7 7.15 7.24 7.13 7.11 7.18 7.23 7.08 7.28 7.03 7.07 7.22 7.24 7.24 7.26 7.25 7.12 7.14 7.15 7.08 7.05 7.07 7.09 7.17 7.24 7.18 7.17 7.13 7.15 7.11 7.21 7.23

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.6 12.2 13.3 14.3 15 14.5 13.3 13 13.3 13 12.8 13 13.2 13.8 13.4 13.4 14.3 14.7 12.9 12.5 12.7 12.9 12.7 12.6 12.7 12.8 13.3 14 14.7 15.3 15.8 15.2 15 14.6 15

10.8 11.3 12.1 13.6 14.7 13.8 12.9 12.3 12.9 12.2 12.5 12.6 12.5 13.4 13.2 13 13.5 14.2 11.5 12.2 12.3 12.5 12.3 12 12.3 12.5 12.8 13.1 14.1 14.7 15.2 14.8 14.5 13.9 14.4

12.6 13.2 14.8 15.1 15.5 15.4 13.9 13.4 13.9 13.7 13.2 13.5 13.9 14.1 14 14.1 14.8 14.9 14.3 12.9 13.3 13.2 13.2 13.2 13.2 13.5 14.1 15 15.4 16.2 16.3 15.9 15.4 15.6 15.4

10.3 10.6 11.3 12.5 13.2 13 12.8 11.1 11.2 11.3 11.1 11.5 11.8 12 11.5 11.3 11.1 11.1 11.1 11.3 11.5 11.6 11.8 12.4 12.2 12.2 12.9 13 13.1 13.4 14.5 14 14.4 12.3 16.1

25.1 24.6 26.1 25.8 24.7 24.7 24.5 23.6 23.2 23.2 23 23.2 23.1 23.1 24 30.4 29 26.5 25.7 25.1 25.4 25.8 26.4 26.2 25.7 25.7 25.6 25.3 25 24.9 24.9 24.8 24.6 24.4 24.1

23.6 23.3 23.2 24.4 23.4 23.4 23.4 22.5 22.4 22.3 22.2 22.2 22.1 22 22.5 25 26.2 25.9 24.6 24 24.5 24.9 24.7 25.1 24.6 24.5 24.7 24.4 24 24 24 24.1 23.6 23.3 23.1

26.2 25.9 29.1 27.8 25.8 26.1 25.6 24.6 23.9 24.1 24 24 24.2 24 26.2 36.2 33.1 28.5 26.6 26.1 26.7 27 27.8 27.6 27.3 26.6 26.7 26.3 27.5 26.1 26.1 25.8 25.5 25.4 25

13.5 12.5

12.6 11.6

4.7 4.8 4.4

4.5 4.5

65.2 61.6

<1/<1

>56/5

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

118.4/25.4 109.1/8.7 144.5/19.5 109.1/3.1 >200.5/38.4

0.37

0.17

0.2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.08

0.019 0.026 0.013 0.018 0.01 0.019 0.047 0.024 0.041 0.019

0.09

61 61.5 64 64 64 64 64 60 60 60 59 59 59 59 59 64 64 63 63 63 62 63 63 65 65 65 65 65 65 63 63 63 65 65 65

4 4 4 4 4 4 3.2 3 3 3 3 3 3 3 3 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.6 0.55 0.55 0.5 0.5 0.5 0.65 0.65 0.65 0.65 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

17 14.2 18.1 15.8 8.9 9 9.4 9.8 9.3 9.7 9.9 9.6 9.5 9.2 10.8 11.2 10 10.4 10.4 11.5 11.8 11.4 9.8 9.6 9.8 9.9 10 9.2 9.8 9.6 10.1 9 9.6 9.5 10.1

29.8 29.1 24.6 15.8 13.9 16.8 15.5 15.4 15 16.1 15.6 15 16 15.4 16.2 17.4 16.6 15.2 16.4 18 20 16.9 18.9 17.4 16.1 15 17.3 17.6 16.4 18.3 19 16.7 13.5 14.4 16.7

48 52 51 51 51 56 57 56 54 54 51 54 54 51 47 53 52 55 52 55 55 55 55 55 55 56 59 56 59 57 53 58 54 54 55

3 2 4 4 4 3 2 3 4 4 3 4 3 3 4 4 3 3 1 3 1 3 1 3 2 2 4 1 3 2 2 3 3 3 2

93.8 96.2 92.2 92.2 92.2 94.6 96.5 94.6 92.6 92.6 94.1 92.6 94.4 94.1 91.5 92.5 94.2 94.5 98.1 94.5 98.2 94.5 98.2 94.5 96.4 96.4 93.2 98.2 94.9 96.5 96.2 94.8 94.4 94.4 96.4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.063

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue

12‐Jun 13‐Jun 14‐Jun 15‐Jun 16‐Jun 17‐Jun 18‐Jun 19‐Jun 20‐Jun 21‐Jun 22‐Jun 23‐Jun 24‐Jun 25‐Jun 26‐Jun 27‐Jun 28‐Jun 29‐Jun 30‐Jun 1‐Jul 2‐Jul 3‐Jul 4‐Jul 5‐Jul 6‐Jul 7‐Jul 8‐Jul 9‐Jul 10‐Jul 11‐Jul 12‐Jul 13‐Jul 14‐Jul 15‐Jul 16‐Jul

64.7 66.3 43.9 44.6 51.5 48.9 36.4 23.3 16.8 6.3 0 19.5 22.1 18.1 15.1 14.6 16.1 18.3 20.1 26 36.3 54.7 72.9 79.1 81.3 79.4 82.9 84.5 88.6 87.8 92.1 97.7 95.2 88.5 86.4

47.3 32.3 21.5 17.4 44.3 37.3 27.7 9.9 10 0 0 15.9 10.1 9.4 10.4 9.9 10.4 17.1 20.4 27.5 39 48.7 69.1 74.7 69.5 70.1 78.2 78.9 77.9 84.7 84.7 78.9 78.2 81.8

74.7 76.3 60.2 58 58.6 57.9 42.6 37.4 23.4 18.3 34.4 28.9 27.4 20.1 23.2 22.2 26.2 28 33.4 47.3 66.6 87.4 105.5 89.3 87.1 93.5 91.4 98.6 97 101.7 111 104.8 98.5 115.2

74.6 73.5 78.5 78.5 77 78.2 83.4 85.7 81.1 81.8 81.8 73.1 75 80.3 84.7 83.5 83.7 84.6 83.3 81.1 82.7 80.7 76.5 80.1 85.5 86 85.1 85.1 84.2 84.9 84.2 83.2 84.2 85.5 83.1

71.8 71.3 74.9 75.7 75.4 75.7 81.7 80.4 78.1 7 78.5 68.4 73.6 74.8 83.9 81.6 81.9 82.1 80.7 79.3 78.4 78.4 73.5 74.4 83.9 84.3 82.7 83.6 81.9 83.4 81.9 80.9 82 83.2 78.7

79.5 76.8 81.6 80.9 78.9 83.2 85 89.8 83.1 82.9 82.1 78.2 77 86.4 86.2 84.5 84.8 86.5 84.5 82.8 86.2 83.8 80.2 88 86.9 88.1 87.9 86.5 86.4 86.9 85.8 85.7 88.1 88.1 86.3

73.1 72 76.8 76.8 75.4 76.6 81.6 83.9 79.3 80 79.9 71.3 73.2 78.5 82.8 81.6 81.8 82.7 81.5 79.2 80.9 79 75 78.6 83.9 84.4 83.5 83.5 82.6 83.3 82.7 81.7 82.7 83.9 81.5

70.3 69.7 73.2 74 74 74.2 79.8 78.6 76.2 77.2 76.7 66.6 71.9 73.1 82 79.6 79.9 80.2 78.8 77.6 76.6 76.8 72.1 72.9 82.3 82.6 81.1 81.9 80.4 81.8 80.4 79.4 80.5 81.6 77.3

77.8 75.2 79.8 79.1 77.3 81.2 83.1 87.9 81.2 81 80.2 76.5 75.3 84.5 84.3 82.7 83 84.5 82.5 81 84.4 81.9 78.6 86.4 85.1 86.5 86.2 84.9 84.9 85.2 84.3 84.1 86.2 86.2 84.6

1.12 1.15 0.98 0.94 1.04 0.98 1.38 1.49 4.94 34.9 25.3 9.23 7.71 7.22 4.98 3.73 3.52 2.86 2.67 2.99 2.63 1.93 1.75 1.54 1.43 1.31 1.2 1.17 1.17 1.21 1.5 1.85 1.16 1.02

0.96 1.07 0.88 0.89 0.94 0.87 0.97 1.21 1.67 10.2 10.6 6.66 6.63 5.87 3.98 3.23 2.97 2.56 2.36 2.18 2.03 1.69 1.58 1.43 1.35 1.22 1.12 1.12 1.06 1.04 1.16 1.32 1.02 0.97

1.33 1.27 1.09 1.11 2.66 1.12 1.63 1.91 10.54 49.7 66.3 12.75 10.49 10.37 6.04 4.36 4.5 3.17 3.18 4.14 5.42 2.11 8.7 1.63 1.53 1.6 2.21 1.27 1.34 1.63 2.42 2.51 1.39 1.1

1.31 1.36 1.35 1.3 1.31 1.22 1.82 1.74 3.13 82 12.3 12 8.36 6.46 4.29 4.42 3.35 2.88 2.96 2.69 2.02 1.91 1.68 1.64 1.33 1.31 1.24 1.3 1.4 1.49 2.16 1.42 1.16

1.93 1.95 1.73 1.78 1.76 1.81 1.61 1.47 1.71 1.47 1.22 1.58 1.74 1.65 1.55 1.71 1.82 1.82 1.76 1.69 1.66 1.91 1.87 1.96 1.93 1.84 1.75 1.85 1.9 1.91 1.95 1.88 1.79 1.86 1.86

1.75 1.73 1.69 1.67 1.62 1.58 1.5 1.41 1.47 1.17 0.89 1.04 1.69 1.52 1.48 1.59 1.72 1.75 1.69 1.62 1.55 1.68 1.76 1.71 1.81 1.73 1.62 1.61 1.84 1.85 1.89 1.73 1.73 1.76 1.76

2.05 2.03 1.76 1.88 1.91 1.98 1.68 1.54 1.89 1.75 1.35 2.2 1.8 1.71 1.74 1.82 1.89 1.9 1.79 1.77 1.75 2.11 1.98 2.1 2.02 1.93 1.82 1.98 1.96 1.96 2.21 1.95 1.87 1.93 1.92

1.79 1.91 1.71 1.81 1.69 1.86 1.64 1.52 1.67 1.35 1.74 1.65 1.47 1.64 1.76 1.9 1.76 1.63 1.55 2.03 1.75 2.02 1.91 1.82 1.78 1.85 1.84 1.93 1.96 1.88 1.79 1.76 1.85

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.24 0.24 0.21 0.22 0.22 0.23 0.23 0.28 0.31 0.38 0.48 0.51 0.26 0.26 0.28 0.22 0.24 0.26 0.22 0.28 0.31 0.32 0.32 0.28 0.25 0.26 0.27 0.33 0.26 0.23 0.26 0.29 0.27 0.24 0.25

0.21 0.22 0.2 0.16 0.2 0.21 0.2 0.24 0.24 0.27 0.39 0.37 0.19 0.22 0.2 0.17 0.22 0.22 0.19 0.23 0.27 0.28 0.27 0.23 0.23 0.22 0.23 0.25 0.22 0.21 0.21 0.22 0.22 0.21 0.22

0.27 0.33 0.23 0.287 0.27 0.26 0.29 0.33 0.38 0.44 0.54 0.67 0.38 0.31 0.33 0.28 1.16 0.29 0.25 0.71 0.46 0.39 0.54 0.35 0.29 0.32 0.32 0.77 0.51 0.27 0.33 0.48 0.5 0.34 0.34

0.27 0.26 0.24 0.3 0.25 0.23 0.23 0.35 0.36 0.51 0.32 0.28 0.32 0.29 0.32 0.32 0.26 0.3 0.35 0.36 0.37 0.29 0.27 0.28 0.29 0.28 0.27 0.34 0.35 0.26 0.26 0.32 0.25

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.24 0.25 0.21 0.22 0.22 0.22 0.25 0.31 0.45 0.49 0.58 0.28 0.26 0.26 0.23 0.28 0.27 0.24 0.24 0.25 0.28 0.26 0.23 0.24 0.24 0.23 0.36 0.29 0.27 0.26 0.26 0.22 0.23 0.25

0.18 0.21 0.18 0.19 0.18 0.2 0.19 0.25 0.28 0.4 0.29 0.23 0.23 0.21 0.2 0.21 0.2 0.19 0.22 0.21 0.21 0.22 0.21 0.2 0.2 0.19 0.21 0.25 0.24 0.23 0.23 0.2 0.18 0.23

0.32 55.2 0.31 0.34 0.31 0.31 0.33 0.4 0.87 0.66 2.32 0.37 0.41 0.44 0.38 0.38 0.4 0.3 0.34 0.4 0.55 0.32 0.33 0.36 0.42 0.59 0.77 0.35 0.43 0.31 0.36 0.27 0.37 0.49

55.3 56.1 56.4 57.5 57.8 58.8 60.9 60.6 63.1 55.5 54.4 55.6 58.7 57.4 57.2 57.8 59.8 58.8 58.9 62.2 64.6 65.7 67.3 68.7 69.3 70.1 69.5 70.4 70.1 66.9 64.5 59.2 60 60.5

53.5 55.2 55.5 56.2 56.2 57.7 58.9 59.5 60.3 52.8 52.9 54.9 57.4 56.2 56.5 56.8 59.2 55.5 57.9 61 63.3 64.3 65.8 67.5 67.7 69 67.8 68.7 68.6 65.4 62.5 57.1 59.2 59.2

56.7 57.2 57.6 58.9 59.3 59.5 61.7 61.7 64.2 63.2 56.3 57.3 59.5 59.1 58.1 59.3 61.8 62.7 61.2 64.8 66.3 67.4 68.8 70.3 70.8 70.8 71 72.7 72.7 69 67 62.8 61.2 62.6

51.8 53.3 53.7 53.1 54.7 54.6 57.2 56.4 61.9 53.8 51.8 57.7 53.7 57.5 53 57.3 55.9 57.5 59.6 61.6 63.5 66.7 68 70 69.9 70.6 70 69.7 68.7 60.2 59.2 62.1

7.1 7.12 7.13 7.08 7.12 7.12 7.15 7.07 6.94 6.79 6.8 6.88 6.93 6.9 6.88 6.85 6.83 6.85 6.93 6.99 7.05 7.08 7.11 7.14 7.15 7.14 7.14 7.13 7.16 7.15 7.13 7.11 7.11 7.1

6.84 7.1 7.1 0 7.1 7.09 7.11 6.9 6.91 6.73 6.7 6.83 6.91 6.87 6.84 6.83 6.81 6.82 6.82 6.94 6.99 7.04 7.09 7.11 7.14 7.11 7.12 7.11 7.11 7.12 7.09 7.07 7.07 7.07

7.13 7.15 7.15 7.15 7.16 7.15 7.18 13.5 6.95 6.91 6.89 6.94 6.96 6.93 6.91 6.88 6.87 6.89 7.01 7.04 7.1 7.11 7.26 7.16 7.17 7.16 7.16 7.16 7.22 7.18 7.15 7.14 7.14 7.12

7.07 7.05 7.03 7.03 7.08 7.1 7 7.01 7 6.82 7 7 6.96 7.04 6.86 6.95 6.98 7.05 6.98 6.94 6.96 6.99 7.08 7.19 7.1 7.06 6.99 6.98 7.03 6.99 6.98 7.12 7.01

7.19 7.21 7.21 7.19 7.2 7.21 7.2 7.21 7.2 7.12 6.6 6.91 7.2 7.2 7.21 7.22 7.19 7.2 7.19 7.19 7.17 7.16 7.16 7.18 7.21 7.22 7.06 7.01 6.98 7 6.98 6.99 7.05 6.98 6.97

7.1 7.14 7.13 7.13 7.11 7.15 7.13 7.05 6.89 6.67 6.47 6.31 6.89 7.07 6.83 6.79 7.09 7.04 7.06 7.09 7.06 6.99 7.07 7.09 7.13 7.12 6.94 6.95 6.93 6.94 6.91 6.91 6.95 6.93 6.91

7.25 7.26 7.29 7.26 7.28 7.36 7.3 7.37 7.5 8.75 6.73 7.49 7.46 7.34 7.68 7.98 7.34 7.44 7.33 7.31 7.35 7.31 7.25 7.26 7.29 7.31 7.29 7.05 7.02 7.06 7.11 7.17 7.17 7.09 7.05

7.18 7.2 7.24 7.19 7.14 7.21 7.19 7.36 7.15 7.29 7.16 7.15 7.42 6.94 7.13 7.06 7.08 7.16 7.25 7.18 7.29 7.07 7.23 7.16 7.2 6.99 6.97 7.15 7.05 7.12 6.95 7.08 6.98

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14.1 14.1 14.1 14.3 14.9 15.9 15.6 15.4 15.2 15.1 15.1 15.5 15.9 15.8 15.9 15.9 16.2 16.6 17 17.8 18.5 18.5 18.1 17.8 17.5 17 17.3 17.4 17.9 17.1 16.2 16 16.6 16.8 16.4

13.1 13.5 13.7 0 13.9 15.3 15.1 15.1 15.1 15 15 15 15.7 15.6 15.7 15.8 16 16.5 16.7 17.5 18.1 18.2 17.6 17.4 17.1 16.5 17 17.1 17.5 15.9 15.6 15.4 16 16.6 15.9

15.3 14.6 14.6 15.4 16.2 16.3 16.3 15.8 15.5 15.2 15.2 16.1 16.1 16 16 16 16.7 17 17.9 18.5 19.2 19.2 18.7 18.3 17.9 17.6 17.6 18 18.3 18.3 16.8 16.7 17.4 17.4 17.2

13.3 13.3 13.7 13.4 14.5 15.6 15.5 14.4 14.7 15 14.8 15 14.8 15.6 15.7 16.4 16.7 17.6 18.5 18 16.3 16.9 15.3 15.3 16.1 16.5 16.6 16.7 14.3 15 15.4 15.3 14.7

24 23.8 23.5 23.5 23.5 23.1 23.7 24.8 29.7 44.9 36.9 28.6 29.4 29.9 28.8 28.1 27.4 27.3 26.8 26.6 26.3 25.7 25.3 24.7 24.2 24 23.7 23.6 23.2 23.2 23.4 24.7 23.8 23.4

22.7 22.8 22.3 22.3 22.4 22.2 22 24 24.1 37 27.7 27 27.7 28.1 27.3 26.4 25.6 25.5 24.7 25.1 23.9 24.4 23.7 23.3 22.5 22.4 22.4 22.1 21.3 21.2 21.5 23.4 0 21.3

36.6 25 24.6 24.7 24.3 24.2 24.7 26 39.1 49.9 58.4 73.3 32.1 32.2 30.3 29.6 29.3 28.7 28.4 29.5 28.2 28 26.4 27.1 26.5 25.4 25.1 24.7 24.9 25 25.5 26.4 25.9 25.5

15.4 16.9

15 16.8

5.4

5

64.9

<1/<1

350/18 2000/8

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

>200/30.6 >200.5/20.7 >200.5/11.1 >200.5/4.2 >200.5/13.7

0.26

0.13 0.12

0.13

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.09

0.022 0.021 0.014 0.017 0.016 0.015 0.021 0.008 0.028

0.07

65 64 64 64 64 64 64 65 66 72 72 72 70 69 69 67 67 68 68 67 66 66 65 65 65 65 65 65 64 64 64 64

3 3 3 3 3 3 3 3 4 4 4 3.5 3.5 3.5 3.5 3.5 3.5 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.65 0.65 0.65 0.65 0.58 0.62 0.62 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.5

9.8 11.5 10.8 10.5 10.4 10 10.8 13.5 14.6 10.5 10.5 10.4 11 10.1 10.9 10.8 11.4 11.9 13 13.8 12.6 14.1 15.1 13 14.7 15 16 16.2 14.7 12.5 13.1 12.6

17 19.1 18 17.9 18 18 19.4 18.8 19.4 19.1 17.8 19.8 22 19.5 18.6 19.3 19.8 20.3 22 22 21.5 23.7 24.8 17.1 22.5 22.9 24 24.6 21.7 18.9 19.4 20.5

51 53 49 53 54 55 62 52 53 92 53 59 71 60 63 64 58 58 57 58 51 59 61 61 58 55 54 50 48 46 59 58 58

1 3 2 3 3 2 4 1 2 4 2 4 4 1 4 3 4 4 3 4 4 3 4 3 4 3 3 3 4 2 4 4 3

98.0 94.3 95.9 94.3 94.4 96.4 93.5 98.1 96.2 #DIV/0! #DIV/0! 95.7 96.2 93.2 94.4 98.3 93.7 95.3 93.1 93.1 94.7 93.1 92.2 94.9 93.4 95.1 93.1 94.5 94.4 94.0 91.7 95.7 93.2 93.1 94.8

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3.6 5.2 5.6 5.7 5.7 6.0 7.3 6.7 6.0 6.0 5.9 6.3 6.26

0.0 2.3 4.6 5.0 3.2 4.6 5.6 4.8 5.4 5.2 4.6 5.4 5.26

8.6 8.4 6.2 6.6 6.7 7.7 8.6 8.5 7.0 6.7 7.0 7.1 6.99

No Chlorination



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue

17‐Jul 18‐Jul 19‐Jul 20‐Jul 21‐Jul 22‐Jul 23‐Jul 24‐Jul 25‐Jul 26‐Jul 27‐Jul 28‐Jul 29‐Jul 30‐Jul 31‐Jul 1‐Aug 2‐Aug 3‐Aug 4‐Aug 5‐Aug 6‐Aug 7‐Aug 8‐Aug 9‐Aug 10‐Aug 11‐Aug 12‐Aug 13‐Aug 14‐Aug 15‐Aug 16‐Aug 17‐Aug 18‐Aug 19‐Aug 20‐Aug

85 93.4 106.9 106.1 104.7 111.9 115.5 119.1 118.5 123.7 119.7 115.2 119.4 126.7 127.2 115 101 101.9 92.6 95.7 108.8 113 112.6 111.4 108.8 98.6 91.7 90.5 95.4 95.3 93 95 92.3 94.9 98.1

81.1 79 97 97.8 54.7 76 66 108 69.3 115.1 74 71.3 65.4 113.6 73.8 95.2 79.1 39.9 58.6 80 97.3 106.2 103.1 56.8 67.3 52.3 63.9 35 81.9 83.8 52.6 88.6 83.3 60.7 64.3

108.1 113 117.8 117.1 119.8 131.6 129.6 133.6 134.7 132 129.2 124 133.3 142.8 140.2 132.8 114.4 115.3 108.2 114.6 121.7 120.2 120.5 126.7 115 107.7 98.8 107.4 103.3 106.3 110.1 107.6 101.8 101.7 113

83.3 83.2 80.5 80.3 79.3 77.4 76.5 76.1 76.1 74.7 75.4 75.9 75.3 73.6 73.2 75.6 76.1 72.5 74.2 73.7 70.8 69.9 69.7 69.9 69.7 71.4 72.3 72.3 71.2 71.2 71.4 71.4 72.4 71.7 70.8

80.1 79.1 77.8 78.2 75.4 73.5 73.8 73.1 72.7 73.1 73.1 74.3 72.3 69.9 70.5 71.9 70.5 69.6 71 69.8 68.6 68.5 67.9 67.3 68.3 69.4 71 68.8 67.9 69.2 68 68.4 70.3 70.1 68.2

86.3 86.3 82.8 82.1 82.5 80 78.5 78.3 77.7 76.3 77.2 78.5 77.4 76.4 76 80.1 81.3 74.6 76.8 76.3 73 71.4 71.7 71.6 71 73.8 73.3 74.3 73.8 73.2 73.6 72.7 74.7 74.1 73.4

81.7 81.6 79.1 79 78 76.2 75.4 74.9 74.8 73.3 74.1 74.6 74 72.2 71.8 74.2 74.7 71.1 72.8 72.3 69.3 68.3 68.1 68.1 67.9 69.9 70.8 70.8 69.6 69.6 69.9 69.9 71 70.3 69.4

78.7 77.8 76.8 76.9 74.3 72 72.4 71.5 71.1 71.8 71.7 73 71 68.4 69.1 70.3 69.1 68.1 69.5 68.1 66.7 66.6 66.2 64.9 66.4 67.8 69.3 67 67.9 67.5 66.2 66.9 68.8 68.6 66.6

84.7 84.7 81.4 80.7 81.1 78.7 77.3 77.1 76.4 75.2 76.1 77.2 76.2 75.2 75 78.6 79.8 73.2 75.2 74.8 71.6 70.1 70.3 70.1 69.5 72.4 71.9 72.9 72.3 71.9 72.2 71.3 73.3 72.8 72

1.26 1.08 1.02 0.97 1 1.02 1.06 1.08 1.16 1.05 1.04 1.06 1.07 1.13 1.16 1.15 1.11 1.05 1.03 1.03 1.04 1.03 1.01 1.01 0.96 1 1.12 1.16 1.14 1.11 1.12 1.15 1.17 1.13 1.28

1.02 0.98 0.96 0.94 0.97 0.95 1 1 1.08 1.02 1 0.99 1.04 1.04 1.12 1.11 1.05 1.01 0.99 1 1 0.97 0.97 0.98 0.91 0.93 1 1.14 1.09 1.08 1.06 1.09 1.12 1.08 1.11

1.61 1.23 1.08 1.21 1.03 1.14 1.12 1.19 1.28 1.08 1.08 1.15 1.19 1.68 1.22 1.18 1.18 1.09 1.32 1.08 1.11 1.12 1.1 1.06 1.19 1.05 1.29 1.25 1.24 1.16 1.21 2 1.73 1.23 1.41

1.3 1.32 1.11 1.09 1.17 1.15 1.26 1.21 1.42 1.2 1.2 1.18 1.2 1.24 1.39 1.32 1.32 1.3 1.22 1.26 1.2 1.21 1.23 1.3 1.19 1.18 1.18 1.25 1.24 1.18 1.21 1.28 1.32 1.13 1.34

1.85 1.83 1.82 1.88 1.92 1.87 1.86 1.88 1.83 1.84 1.87 1.88 1.88 1.83 1.8 1.81 1.83 1.79 1.81 1.77 1.73 1.97 1.88 1.84 1.81 1.8 1.77 1.78 1.82 1.79 1.78 1.8 1.86 1.9 1.85

1.69 1.65 1.71 1.69 1.86 1.76 1.75 1.79 1.73 1.74 1.79 1.82 1.78 1.69 1.69 1.73 1.78 1.71 1.76 1.68 1.65 1.82 1.8 1.73 1.75 1.71 1.64 1.73 1.74 1.75 1.67 1.74 1.78 1.86 1.71

1.95 1.89 1.92 2.02 2 1.96 1.92 1.94 1.92 1.89 1.93 1.95 1.95 1.93 1.89 1.89 1.89 1.84 1.9 1.88 1.87 2.36 1.94 1.97 1.9 1.85 1.87 1.83 1.87 1.84 1.84 1.87 1.93 1.95 1.92

1.89 1.86 1.78 1.77 1.91 1.87 1.81 1.91 1.88 1.79 1.84 1.87 1.93 1.87 1.9 1.81 1.78 1.75 1.84 1.77 1.74 1.86 1.8 1.85 1.78 1.78 1.69 1.69 1.78 1.76 1.76 1.72 1.76 1.78 1.8

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.28 0.25 0.29 0.27 0.26 0.29 0.28 0.29 0.29 0.31 0.28 0.27 0.27 0.32 0.35 0.28 0.25 0.3 0.26 0.24 0.31 0.23 0.26 0.25 0.25 0.23 0.26 0.27 0.29 0.28 0.28 0.3 0.28 0.28 0.3

0.2 0.21 0.24 0.22 0.24 0.24 0.24 0.25 0.24 0.25 0.26 0.24 0.25 0.27 0.27 0.23 0.23 0.27 0.21 0.21 0.23 0.2 0.23 0.23 0.23 0.21 0.22 0.25 0.25 0.25 0.25 0.27 0.25 0.26 0.27

0.6 0.41 0.38 0.34 0.37 0.5 0.43 0.47 0.42 1.2 0.32 0.29 0.34 0.49 0.5 0.38 0.3 0.42 0.36 0.36 0.41 0.31 0.29 0.31 0.35 0.26 0.52 0.33 0.34 0.32 0.38 0.35 0.33 0.3 0.43

0.25 0.26 0.3 0.34 0.29 0.31 0.31 0.39 0.34 0.39 0.33 0.32 0.31 0.34 0.34 0.32 0.27 0.32 0.34 0.27 0.32 0.28 0.31 0.28 0.31 0.29 0.29 0.31 0.32 0.31 0.29 0.33 0.33 0.33 0.29

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.26 0.24 0.23 0.27 0.24 0.24 0.24 0.25 0.23 0.29 0.26 0.23 0.21 0.27 0.29 0.25 0.23 0.28 0.21 0.2 0.23 0.23 0.75 0.3 0.29 0.25 0.3 0.29 0.27 0.24 0.3 0.33 0.29 0.27 0.26

0.2 0.2 0.2 0.22 0.21 0.21 0.21 0.22 0.2 0.23 0.23 0.19 0.19 0.2 0.25 0.21 0.2 0.22 0.17 0.17 0.18 0.17 0.18 0.28 0.26 0.22 0.25 0.26 0.23 0.21 0.22 0.28 0.25 0.24 0.24

0.46 0.41 0.34 0.41 0.29 0.37 0.44 0.35 0.29 0.4 0.33 0.82 0.27 0.4 0.65 0.31 0.4 0.66 0.3 0.29 0.37 1.22 100 0.33 0.34 0.28 0.35 0.33 0.32 0.29 0.45 0.41 0.35 0.33 0.41

59.9 59.2 59.1 58 57.1 56 54.1 53.3 52 50.9 50.3 49.1 48.6 48.3 48.6 49.7 50 50.9 51.5 51.3 51.6 51.8 52.2 52.7 55.6 55 52.8 52.1 52 52.7 52.6 52.7 51.8 50.8 49.9

57.9 58.5 57.8 57.2 56.2 54.9 53.3 52.5 51 50 49.6 47.6 47.5 47.2 47.3 49.3 49 50.1 50.6 50 50.4 51.1 51 51.4 53.2 52.1 51.3 51.1 51 52.3 52 52 50.7 49.9 49.1

62.9 60 60.5 59.2 57.9 57.5 55.2 54.5 53.4 52 51.1 50.6 49.5 49.5 50 50.4 51.4 51.9 52.5 52.5 52.6 53 53.4 54.1 58.7 60.4 54.3 52.9 52.9 53.1 53.1 53.4 53.4 51.9 51

60.9 58 59 56.7 55.6 55.1 52.2 51.6 49.8 50.2 48.8 48.4 49.2 48.3 47.4 47.6 47.6 53.7 51.8 49.2 50.7 49.1 49.4 50.4 50.9 51.1 51.9 50.7 49.8 50.5 49.9 50.2 49.9 49.8 49.5

7.07 7.05 7.01 6.99 6.99 6.97 6.94 6.91 6.89 6.89 6.9 6.92 6.94 6.93 6.92 6.9 6.91 6.93 6.93 6.93 6.92 6.92 6.92 6.92 6.9 6.94 6.97 6.99 6.98 6.98 6.99 7 7.02 7.02 7.02

7.04 7.02 6.99 6.98 6.97 6.95 6.91 6.89 6.88 6.86 6.87 6.87 6.92 6.91 6.89 6.87 6.89 6.89 6.9 6.91 6.9 6.89 6.89 6.89 6.87 6.89 6.93 6.96 6.95 6.93 6.97 6.96 6.98 6.99 7

7.09 7.08 7.03 7.02 7.01 6.99 6.96 6.93 6.92 6.91 6.92 6.96 6.96 6.96 6.94 6.92 6.94 6.96 6.97 6.96 6.95 6.96 6.95 6.95 6.93 6.98 7.01 7.02 7.02 7.03 7.04 7.03 7.05 7.05 7.05

6.96 6.92 6.93 6.88 6.81 6.91 7.03 6.87 6.87 6.8 6.86 6.92 6.87 6.89 6.95 6.85 6.91 6.9 6.88 6.89 6.87 6.93 6.96 6.88 6.93 6.98 6.97 6.91 6.95 7.1 6.92 6.94 7.03 6.96 6.89

7.02 6.97 6.98 7.03 6.99 6.97 6.99 6.99 7.03 6.99 7 7.01 6.98 7.01 7.01 7.03 6.91 6.93 6.93 6.93 6.92 6.92 7.01 6.97 6.98 7.03 7 6.99 6.99 7.01 7 7 7 6.99 6.98

6.94 6.85 6.89 6.96 6.91 6.89 6.89 6.89 6.95 6.93 6.92 6.94 6.93 6.93 6.93 6.94 6.89 6.89 6.9 6.91 6.9 6.89 6.95 6.87 6.86 6.97 6.92 6.87 9.93 6.94 6.94 6.94 6.94 6.94 6.91

7.17 7.07 7.05 7.13 7.06 7.05 7.07 7.08 7.15 7.06 7.05 7.11 7.05 7.15 7.07 7.15 6.94 6.96 6.97 6.96 6.95 6.96 7.07 7.05 7.09 7.07 7.05 7.08 7.09 7.1 7.05 7.07 7.07 7.07 7.09

7.12 7.04 6.96 6.95 6.91 6.95 7.02 6.94 6.93 6.98 7.01 6.94 7.09 6.96 7.11 7.05 6.97 7.14 6.94 7.11 7.06 7.14 7.05 6.85 7.01 7.05 6.98 7.1 6.95 7.07 6.92 6.96 7.03 6.95 6.98

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16.9 16.9 17.4 17.7 17.8 17.9 17.9 18 18 18 17.6 17.1 16.9 16.9 17.3 18.1 17.8 17.8 18 17.8 17.9 18 18.3 18.5 18.9 18.6 18.5 18.3 18.3 18.7 18.5 18.4 18 17.5 16.8

16.5 16.4 16.9 17.1 17.3 17.4 17.4 17.6 17.4 17.4 17.2 16.4 16.4 16.3 16.4 17.9 17.4 17.2 17.5 17 17.2 17.3 17.6 17.8 18.6 18.1 17.8 17.6 17.6 18.4 17.9 17.8 17.3 17 16.3

17.3 17.6 18 18.1 18.3 18.3 18.3 18.5 18.5 18.4 18.1 17.7 17.4 17.7 18.2 18.3 18.2 18.3 18.5 18.4 18.6 18.7 18.9 19.1 19.1 19 18.9 18.9 18.9 19.1 19 18.9 18.8 18.3 17.7

15.5 16 17.1 17 17.3 17.3 17.3 17.7 17.5 17.4 16.7 16.3 15.6 15.3 15.3 17.7 17.3 16.5 16.6 17.3 17.5 17.3 18 18.1 18.5 18.4 18.3 18.2 18 18.3 18.2 18.1 17.3 17.3 16.4

24.1 24.6 24.7 25.1 25.6 25.9 26.4 26.8 27.5 27.9 28.1 28.2 28.3 28.5 28.8 28.8 28.8 28.8 29 29.3 29.5 29.8 30 30.2 29.6 29.3 30.7 30.6 30.6 30.6 30.9 30.8 30.7 30.5 30.8

21.5 22.8 22.7 23 23.5 24.1 24.5 24.8 25.3 25.4 25.7 26.1 26.4 26.6 26.7 26.2 26.2 26.8 27.2 27.5 27.5 27.9 28.1 28.2 27.2 25.6 28.7 29.1 28.6 38.2 29.1 28.5 13.1 28 28.5

26.3 26.4 26.9 27.3 27.5 28.4 28.4 29.3 30.1 30.2 30.6 30.5 30.4 30.6 31.2 30.4 31.5 31.2 31 31.3 31.8 32.1 32.2 32.4 32.7 32.9 32.2 33.3 32.6 32.6 32.8 33 32.9 32.5 33.3

18.1 23.5

20.9

7.4

6.9

68.5

<1/<1

480/7 360/39 610/14

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

>200.5/8.7 >200.5/12.4 >200.5/20.7 >200.5/69.7 129.8/19.2

0.28

0.11

0.17

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.06

0.036 0.028 0.018 0.036 0.0192 0.017 0.02 0.027 0.028 0.021

0.1

64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 65 64 64 64 64 64 64 65 65 65 65 65 65 65 65 65 65 66 66 66

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0.45 0.4 0.38 0.4 0.4 0.4 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38

12 11.9 12 11.4 10.8 10.1 9.6 9.7 8.6 10 7.9 8.7 9.6 8.9 8.6 8.9 8.9 9.9 8.7 10.1 9.4 8.6 9.1 9.6 9.4 10.2 10 9.3 9.5 10.6 10.8 9.6 9.8 9.7 9.1

19.8 21.5 21.4 19.7 19.3 19.7 18.1 17.7 17.1 16.4 16.2 16.7 16.8 16.5 16.7 17.1 17.1 16.4 15.9 17.3 16.6 17.7 17.1 18.5 18 18.3 18.8 18.3 17.9 17 16.4 16.8 17.7 17.1 16.5

57 60 52 59 61 60 70 70 67 66 70 73 72 80 78 74 74 64 75 79 75 80 83 69 76 79 76 63 79 73 65 84 86 82 81

4 4 2 4 4 2 3 3 2 4 2 1 3 3 4 3 4 4 2 4 2 3 4 4 3 4 4 3 4 4 3 4 4 4 4

93.0 93.3 96.2 93.2 93.4 96.7 95.7 95.7 97.0 93.9 97.1 98.6 95.8 96.3 94.9 95.9 94.6 93.8 97.3 94.9 97.3 96.3 95.2 94.2 96.1 94.9 94.7 95.2 94.9 94.5 95.4 95.2 95.3 95.1 95.1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5.75 6.45 6.56 5.94 6.3 6.33 6.58 6.45 6.6 6.39 5.25 6.71 6.73 4.2 4.1 5.9 4.9 6.4 6.3 6.4 6.87 6.3 6.4 6.8 7.0 6.68 6.73 6.91 5.43 7.22 6.76 7.35 8.09 6.73 5.52

4.71 5.36 5.09 4.22 4.82 5.47 5.49 5.54 5.09 3.84 3.04 5.2 5.27 0.0 0.5 2.8 2.7 5.3 4.9 5.5 5.56 5.0 5.2 6.1 6.0 5.57 5.62 3.96 3.44 5.81 5.41 6.25 6.6 4.09 4.42

6.64 7.78 7.65 6.83 7.33 7.75 7.24 7.84 7.8 7.63 8.94 7.48 8.61 7.3 10.3 8.3 9.9 8.6 7.4 7.2 7.77 7.2 7.2 8.3 8.3 8.31 7.87 8.25 10.33 8.01 9.26 8.29 9.29 8.97 10.66



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue

21‐Aug 22‐Aug 23‐Aug 24‐Aug 25‐Aug 26‐Aug 27‐Aug 28‐Aug 29‐Aug 30‐Aug 31‐Aug 1‐Sep 2‐Sep 3‐Sep 4‐Sep 5‐Sep 6‐Sep 7‐Sep 8‐Sep 9‐Sep 10‐Sep 11‐Sep 12‐Sep 13‐Sep 14‐Sep 15‐Sep 16‐Sep 17‐Sep 18‐Sep 19‐Sep 20‐Sep 21‐Sep 22‐Sep 23‐Sep 24‐Sep

97.8 91.4 79.1 69.7 66.5 60.5 50.1 52.3 47.4 40.4 41.9 41.8 51.2 52.4 39 29.5 24.9 22.4 22.4 25.4 23.9 27.8 35 38.4 38.2 37.4 28 20 17.6 17.4 18.8 14.8 8.3 10.5 10.1

90.3 79.6 55.3 64.3 56 48.6 30 42.8 39.6 12.5 31.5 35.5 41 43.4 27.6 24.5 0 19.9 19.1 0 20.1 21.3 25.4 31.6 32 31.7 19.8 14.8 13.7 14.5 15 7.2 6.6 6.6 7.3

106.4 102.4 94.9 86.1 73.1 76.3 60.3 60.4 57.9 48.6 47.6 48.2 64.6 65.9 52.2 34 32 24.8 29.2 30.8 28.9 33.2 41.3 44.7 45.6 44.6 39.3 25.3 23.2 21.7 25.3 21.5 16.6 15.3 15.21

71.4 72.4 74.5 74 73.7 75.4 73.5 69.2 74.2 76.8 77.3 77.5 75.4 75.8 79.7 82.4 84.4 79.7 79.9 78.3 79.4 79.3 78.6 77.9 77.9 77.5 79.5 81.9 82.4 82.2 81.2 82.3 83.8 81.3 80.6

69.7 70.1 71.1 72 72.6 72.1 61 60.7 71 74.1 76 76.2 73.7 72.4 76.2 81.2 94.3 78.8 78.4 77.1 78.3 76.5 77.1 76.5 76.4 75.7 76.7 80.3 81 80.8 79.3 80 82.4 79.5 77.3

73 74.5 77.6 76.7 75.7 77.1 80 74.9 76.4 79.4 79.9 78.9 78 78.2 82.1 83.6 79.2 80.3 81.1 79.8 80.4 80.9 80.9 80.2 79.6 79 81.7 83.6 83.7 83.3 82.3 85.4 84.9 82.8 83.5

69.9 70.9 73 72.5 72.2 73.8 71.6 67.4 72.6 75.1 75.5 75.8 73.7 74.2 77.8 80.5 79.6 77.8 78.1 76.5 77.6 77.4 76.9 76.1 76.2 75.8 77.5 80.1 80.5 80.2 79.3 80.4 81.9 79.4 78.8

68.3 68.6 69.7 70.4 71.1 70.6 58.6 58.2 69.5 72.3 74.2 74.4 72.1 70.8 74.5 79.3 77.3 77 76.6 75.3 76.5 74.8 75.4 74.8 74.6 74 75 78.6 79.1 78.9 77.6 78.2 80.5 77.7 75.6

71.6 73.2 75.9 75.2 74 75.4 78.1 73.3 74.7 77.5 78 77.3 76.3 76.4 80.2 81.7 82.3 78.5 79.2 78 78.6 79.1 79 78.4 77.9 77.2 79.7 81.7 81.8 81.3 80.3 83.5 83 81 81.5

1.36 1.31 1.27 1.23 1.25 1.35 1.4 1.25 1.27 1.24 1.2 1.23 1.24 1.35 1.36 1.37 1.22 1.43 1.07 0.98 0.93 0.95 0.96 1.07 1.03 1.04 1.06 0.98 0.9 0.8 0.78 0.77 0.77 0.76 0.79

1.3 1.22 1.2 1.2 1.2 1.22 1.29 1.22 1.22 1.2 1.15 1.15 1.2 1.28 1.26 1.16 1.09 1.12 1.01 0.93 0.9 0.89 0.87 1.01 1.01 0.99 1.03 0.92 0.84 0.77 0.75 0.74 0.76 0.74 0.75

1.44 1.38 1.34 1.44 1.3 1.47 1.62 1.31 1.35 1.31 1.37 1.35 1.29 1.56 1.55 1.57 1.75 1.81 1.13 1.15 1 1.05 1.21 1.25 1.11 1.1 1.17 1.06 1.03 0.86 0.83 0.88 0.8 0.81 0.94

1.44 1.35 1.34 1.32 1.31 1.52 1.57 1.34 1.39 1.32 1.34 1.22 1.3 1.41 1.39 1.53 1.22 1.68 1.23 1.14 1.02 1 0.99 1.27 1.12 1.14 1.14 1.11 1.01 0.96 0.91 0.89 0.92 0.82 0.87

1.9 1.91 1.8 1.86 1.9 1.93 1.88 1.94 1.85 1.86 1.87 1.85 1.93 1.84 1.78 1.81 1.83 1.87 1.8 1.85 1.84 1.81 1.94 2.02 2.02 2.03 1.94 1.94 1.92 1.99 1.92 1.9 1.74 1.83 2.01

1.81 1.86 1.73 1.72 1.8 1.84 1.79 1.83 0 1.63 1.64 1.71 1.84 1.76 1.66 1.65 1.76 1.8 1.78 1.79 1.75 1.73 1.87 1.93 1.98 1.95 1.86 1.91 1.85 1.94 1.84 1.8 1.7 1.73 1.92

1.97 1.97 1.89 1.95 1.97 1.97 1.96 2.02 5 1.92 2.02 1.93 2.02 1.91 1.89 2.02 1.95 1.93 1.9 1.96 1.93 1.91 2.04 2.11 2.07 2.09 2 2 1.99 2.04 1.98 1.97 1.81 1.93 2.19

1.8 1.79 1.77 1.77 1.72 1.74 1.8 1.86 1.75 1.76 1.77 1.8 1.86 1.84 1.66 1.67 1.71 1.76 1.72 1.72 1.76 1.71 1.8 1.86 1.89 1.85 1.88 1.81 1.8 1.82 1.84 1.84 1.68 1.8 1.9

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.3 0.28 0.26 0.25 0.26 0.26 0.25 0.27 0.21 0.18 0.19 0.19 0.23 0.22 0.21 0.22 0.21 0.2 0.22 0.22 0.23 0.25 0.26 0.25 0.24 0.23 0.23 0.21 0.19 0.19 0.22 0.22 0.22 0.22 0.21

0.26 0.25 0.24 0.24 0.24 0.24 0.23 0.24 0.17 0.15 0.15 0.16 0.19 0.18 0.19 0.21 0.19 0.17 0.2 0.2 0.22 0.22 0.25 0.23 0.24 0.22 0.21 0.19 0.19 0.18 0.2 0.21 0.21 0.21 0.2

0.47 0.3 0.47 0.29 0.27 0.37 0.27 0.35 0.25 0.24 0.21 0.21 0.3 0.3 0.23 0.24 0.24 0.22 0.23 0.25 0.25 0.29 0.31 0.27 0.27 0.25 0.26 0.21 0.2 0.21 0.26 0.24 0.22 0.23 0.22

0.31 0.29 0.28 0.28 0.28 0.33 0.25 0.31 0.23 0.23 0.23 0.21 0.23 0.28 0.25 0.27 0.26 0.23 0.22 0.26 0.26 0.28 0.26 0.26 0.26 0.25 0.23 0.25 0.24 0.22 0.25 0.26 0.24 0.26 0.25

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.28 0.24 0.21 0.19 0.18 0.18 0.18 0.22 0.21 0.21 0.22 0.19 0.2 0.21 0.24 0.25 0.22 0.21 0.2 0.22 0.21 0.23 0.22 0.2 0.19 0.16 0.15 0.15 0.16 0.17 0.2 0.2 0.19 0.19 0.18

0.24 0.21 0.19 0.18 0.17 0.16 0.17 0.17 0.19 0.18 0.19 0.18 0.17 0.18 0.19 0.22 0.2 0.19 0.18 0.19 0.19 0.19 0.17 0.17 0.16 0.14 0.13 0.13 0.14 0.15 0.16 0.17 0.17 0.15 0.15

0.52 0.33 0.32 0.29 3.17 0.39 0.22 0.48 0.29 0.36 1.26 0.26 0.36 0.4 0.29 0.29 0.36 0.24 0.25 0.26 0.4 0.44 0.54 0.24 0.31 0.23 0.2 0.17 0.35 0.35 0.33 0.69 0.26 0.52 0.38

48.8 48.9 49.3 48.4 48.4 48.3 48.8 48.4 48.8 48.6 48 47.6 48.5 48.7 48.4 51.2 52.4 56.5 57.8 57.3 56.6 56.5 57.3 54.9 53.3 52.9 52.8 52.3 52.7 53.5 52.3 52 52.5 52.3 50.9

47.7 47.8 48.7 47.5 47.5 47.4 48.2 47.5 48.4 48 47.2 47 48 48.5 47.4 48.8 51.4 52.5 57.4 56.6 56 55.9 56.3 53.7 52.9 52.5 52.2 51.7 51.9 52.8 51.5 51.6 52.2 51.6 49.9

49.9 50.1 50 49.2 49.5 49.2 49.6 49.6 49.2 49.2 49.1 48.2 48.8 49.1 49.2 52.5 53.6 58.7 58.6 59.4 57.4 57.5 57.8 56.6 53.8 53.2 53.3 53 53.8 54.4 53 52.2 53.1 53 51.7

47.5 49 49.1 49.7 49.7 48.3 47.7 48.8 50.8 48.6 49.5 49 48.8 48.8 48 53.3 51.6 55.4 58.8 58.7 57.4 56.7 58.5 56.1 54.3 53.1 53.7 54.1 53.6 56.6 56.1 55.2 53.6 53.7 54.7

7.01 6.99 6.96 6.95 6.95 6.94 6.94 6.92 6.92 7.11 7.22 7.21 7.2 7.2 7.18 7.2 7.2 7.26 7.28 7.27 7.26 7.26 7.24 7.25 7.24 7.23 7.25 7.26 7.27 7.29 7.29 7.29 7.29 7.3 7.31

6.98 6.96 6.93 6.92 6.92 6.92 6.91 6.87 6.88 6.89 7.2 7.2 7.18 7.17 7.15 7.17 7.17 7.21 7.25 7.25 7.24 7.23 7.23 7.23 7.22 7.21 7.23 7.27 7.25 7.27 7.28 7.28 7.27 7.28 7.28

7.04 7.01 6.99 6.98 6.99 6.97 6.96 6.95 6.96 7.25 7.26 7.24 7.23 7.22 7.2 7.23 7.23 7.32 7.31 7.29 7.29 7.28 7.27 7.27 7.26 7.25 7.28 7.28 7.3 7.32 7.31 7.31 7.31 7.31 7.3

6.84 7.02 7.04 6.9 6.94 6.98 7.03 7.11 7.2 7.32 7.31 7.34 7.23 7.12 7.19 7.23 7.32 7.27 7.34 7.36 7.27 7.34 7.3 7.31 7.17 7.19 7.2 7.22 7.29 7.29 7.26 7.18 7.2 7.41 7.31

6.99 7 7.06 7 7 7.01 7 6.99 7.11 7.21 7.2 7.19 7.13 7.13 7.12 7.11 7.2 7.26 7.28 7.27 7.26 7.26 7.24 7.25 7.24 7.23 7.25 7.26 7.27 7.29 7.29 7.29 7.29 7.3 7.31

6.89 6.89 6.97 6.9 6.94 6.94 6.93 6.92 6.94 7.05 7.01 7.11 7.02 6.99 7.05 7.03 7.17 7.21 7.25 7.25 7.24 7.23 7.23 7.23 7.22 7.21 7.23 7.23 7.25 7.27 7.28 7.28 7.27 7.28 7.28

7.05 7.09 7.15 7.07 7.11 7.17 7.14 7.11 7.36 7.54 7.56 7.36 7.43 7.23 7.28 7.19 7.23 7.32 7.31 7.29 7.29 7.28 7.27 7.27 7.26 7.25 7.28 7.28 7.3 7.32 7.31 7.31 7.31 7.31 7.33

7.07 7.11 7.18 7.12 6.99 7.09 7.19 7.12 7.42 7.43 7.36 7.26 7.25 7.22 7.44 7.42 7.41 7.49 7.42 7.42 7.44 7.32 7.12 7.14 7.12 7.14 7.18 7.17 7.29 7.19 7.18 7.16 7.1 7.16 7.36

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16.1 16.5 17.2 16.7 16.9 17.1 17.1 17 17.1 16.7 15.9 15.8 16.3 17 17.1 16.7 16.9 16.1 15.8 15.9 16 15.7 15.7 16.1 16.2 16.3 16.6 16 15.3 14.5 13.5 13.3 13.6 13.1 12.5

15.4 15.8 16.9 16.2 16.4 16.8 16.8 16.6 16.8 16.3 15.3 15.4 16 16.8 16.7 16.4 16.7 15.8 15.7 15.7 15.8 15.4 15.4 15.9 15.9 16.2 16.4 15.7 15.1 13.9 13.1 13.2 13.3 12.7 11.9

16.8 17.5 17.6 17.2 17.3 17.4 17.5 17.5 17.3 17.3 16.5 16.2 16.8 17.4 17.5 16.9 17.1 16.7 16 16 16.1 16 16 16.3 16.3 16.6 16.7 16.5 15.7 15.2 13.9 13.5 13.7 13.4 12.8

14.3 15.3 16.5 16.1 16.2 16.7 16.3 16.3 17.2 16.3 15.8 15.6 16 16.8 17.2 16.3 16.3 15.4 15.3 15.4 15.5 15.1 15.2 15.5 15.3 15.4 15.5 15.4 14.8 14.1 12.5 12.8 13.3 13.2 13

30.9 30.2 29.6 29 28.6 28.2 28.3 27.2 27 25.8 25.6 25.4 24.7 24.7 24.5 23.5 22.7 22.2 21.7 21.5 21.3 20.9 20.5 21.4 21.8 21.8 21.8 21.7 20.9 20.1 19.9 19.8 19.7 19.4 19.5

28.6 27.9 27.2 27.1 26.8 26.4 26.5 25.5 25.1 23.9 23.6 23.3 22.6 22.6 22.6 21.5 21 20.2 19.9 19.9 19.5 19.4 19 19.6 20 20 20.2 20.1 19.2 18.7 18.6 18.2 18.3 18.2 18.2

33.1 33 31.9 31.6 31.1 30.1 30.3 29.1 29.1 27.5 27.5 27.1 26.4 26.6 26.3 26.1 24.4 23.7 23.8 23.4 23.3 23.1 22.4 23.2 23.7 23.4 23.5 23.5 23.2 21.7 21.5 21.4 21.4 20.8 20.9

12.5

12.3

3.7 4.2

3.6

66.4

<1/<1

760/8

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

>200.5/144.5 >200.5/36.4 118.4/11.1 OG/11.1 >200.5/2.0

0.19

0.08

0.11

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.05

0.024 0.021 0.019 0.019 0.02 0.035 0.018 0.024 0.008

<0.05

66 66 66 66 66 66 66 66 66 66 65 64 62 62 62 62 62 62 61 59 58 58 58 58 58 58 58 58 57 56 56 56 56 57 57

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2.7 2.7 2.7 2.7 2.7 2.7

0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35

9.3 9.1 9.7 9.1 9.1 8.8 9 8.4 8.5 8.5 8.9 8.8 9.8 10.2 10 10.6 11.4 12.2 13.7 13.9 13.6 12.9 13.1 13.3 12.4 11.9 12.4 12 11.6 12.1 12.3 13.2 12.9 11.1 12.5

17.1 16.9 16.4 15.2 14.9 15.3 16.7 16.3 16.5 16.9 16.2 17 17.1 16.8 16.3 17.2 18.1 19.1 19.7 19.8 20.9 19.4 18.9 19.1 18.5 17.9 16.7 17.1 17.4 18.6 19.2 18.8 18 18.3 19.1

82 79 75 69 64 70 76 69 64 66 68 64 60 58 58 60 53 57 55 54 55 53 49 53 48 50 53 54 55 49 52 48 50 43 51

4 4 3 2 3 4 3 4 3 4 3 3 3 4 4 4 4 4 4 4 4 4 3 3 2 3 3 3 4 4 5 3 3 2 4

95.1 94.9 96.0 97.1 95.3 94.3 96.1 94.2 95.3 93.9 95.6 95.3 95.0 93.1 93.1 93.3 92.5 93.0 92.7 92.6 92.7 92.5 93.9 94.3 95.8 94.0 94.3 94.4 92.7 91.8 90.4 93.8 94.0 95.3 92.2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.063

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6.78 8.42 7.27 2.72 2.55 2.7 0 3.49 7.67 5.96 4.49 6.39 7.21 7.5 4.74 1.32 0.44

3.86 7.19 4.74 0 0 0 0 0 7.01 2.22 3.43 4.48 5.29 6.19 0.52 1.12 0

10.14 9.15 9.33 5.46 9.38 5.58 0 8.14 8.76 8.31 5.13 9.89 9.15 8.82 7.9 1.42 1.69



Parameter Location

Raw water Into Plant

Free Chlorine

ppm

DCWTP lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Excursion Low

Excursion High

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Average (SCADA)

Min (SCADA)

Max (SCADA)

TOC (CARO)

DOC (CARO)

TOC (CARO)

DOC (CARO)

TOC % removal

Treated Reservoir (CARO)

Headgates (CARO)

Treated ‐ Reservoir (RDNO)

Headgates (RDNO)

Treated ‐ Reservoir (CARO)

DAF effluent DCWTP Lab (unfiltered)

Headgates (CARO)

(Difference) Reservoir ‐ Headgates

Excursion

Treated ‐ Reservoir (Caro)

DAF effluent DCWTP Lab (filtered)

Headgates (CARO)

PAC dose Operator log (ppm)

Epi dose Operator log (ppm)

Floc aid dose Operator log (ppm)

DAF effluent  ‐ DCWTP lab

Raw Water ‐ DCWTP lab

UVT (%) Treated ‐ Reservoir (Caro)

Raw Water DCWTP Lab

DAF effluent DCWTP Lab

Color % Removal

Headgates (CARO)

Excursion

THM's (total) Treated ‐ Reservoir (Caro)

Excursion

Nitrogen,Nitrate as N Treated ‐ Reservoir (Caro)

Average (SCADA)

Min (SCADA)

Max (SCADA)

Average (SCADA)

Min (SCADA)

Max (SCADA)

DCWTP Lab

Irrigation flow

Irrigation chlorine

Treated water

Bacteria

P/A

Total Coliforms/E. coli

Total

Aluminum

ppm

Dissolved

Aluminum

ppm

Alkalinity

Total

Color

Units

Raw water

DOC

Plant

Flow

ML/day

Reservoir Level LIT 370

Reservoir Level LIT 380

Raw water

Turbidity

NTU

Reservoir

Free

Chlorine

ppm

Reservoir

Turbidity

NTU

DAF Effluent

Turbidity

NTU

Raw water

Conductivity

Raw water

pH

Reservoir

pH

Raw water

Temperature

Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri

25‐Sep 26‐Sep 27‐Sep 28‐Sep 29‐Sep 30‐Sep 1‐Oct 2‐Oct 3‐Oct 4‐Oct 5‐Oct 6‐Oct 7‐Oct 8‐Oct 9‐Oct 10‐Oct 11‐Oct 12‐Oct 13‐Oct 14‐Oct 15‐Oct 16‐Oct 17‐Oct 18‐Oct 19‐Oct 20‐Oct 21‐Oct 22‐Oct 23‐Oct 24‐Oct 25‐Oct

8.7 7.3 6.7 7.9 8.1 7.3 6 5.8 5.7 6.6 5.4 6.1 5.6 6 5.4 5.5 5.5 5.1 5 5.2 6.5 5.2 6.1 5.1 5.1 5.4 5.5 5.8 6 5.1

5.9 5.3 4.6 5.2 4.8 5.3 4.4 4.4 4.6 4.6 4.3 4.6 4.5 4.8 0 5.4 5.4 4.8 4.9 4.9 0 4.8 4.9 4.1 4.3 4.4 4.8 4.9 4.8 4.8

13.2 11 11.1 10.8 12.2 12.4 8 9.9 9.9 11 7.9 10.2 9.7 10.2 7.2 5.6 5.7 5.6 5.1 6.2 11.9 6 8 6.2 6.1 8 10.6 8.6 6.8 5.5

80.3 78.1 74.5 74.2 74.2 76.3 79.5 75.8 74.8 72 75.6 74.6 75.8 72.1 72 71.9 74.4 76 72 69.7 70.6 75.8 71.2 73.3 75.1 68.8 71.3 67.9 71.5 75.8

77.5 76.6 70.3 72.8 72.4 74 78 74.6 72.2 70.3 74 69.7 72.3 68.3 69.6 68.6 72 70.2 68.5 63 62.9 70.5 67.7 65.9 69.4 64 66.6 62.9 63.8 71.7

83.6 80.4 78.2 75.2 76.2 78.5 81.3 78 75.7 74.2 78.1 79.1 78.7 75.8 75.6 75.4 77.6 82 75.7 75.4 75.5 80 74.5 78.3 78.8 73.5 76.4 75.1 74.9 79.3

78.5 76.3 72.7 72.6 72.6 74.8 77.4 74.1 73 70.3 73.9 73 74.2 70.5 70.4 70.3 72.7 74.3 70.3 68 69 74.2 69.7 71.8 73.6 67.4 70 66.6 70.2 74.5

75.8 74.7 68.6 71.2 70.8 72.6 76.2 72.9 70.4 68.6 72.2 68.1 70.8 66.8 67.9 66.9 70.3 68.6 66.8 61.4 61.3 68.8 66.3 64.2 67.9 62.8 65.4 61.7 62.5 70.5

81.8 78.6 76.4 73.6 74.6 77 79.6 76.3 74 72.5 76.4 77.4 77.1 74.1 73.9 73.9 75.9 80.2 74.1 73.8 73.9 78.5 73 76.7 77.4 72.1 75 73.7 73.6 77.9

0.8 0.86 0.87 0.89 0.9 0.96 1.01 0.89 0.84 0.81 0.78 0.76 0.75 0.77 0.8 0.74 0.68 0.65 0.63 0.62 0.61 0.56 0.53 0.58 0.6 0.6 0.61 0.61 0.61 0.62

0.78 0.8 0.85 0.85 0.86 0.93 0.96 0.84 0.81 0.78 0.76 0.75 0.75 0.75 0.78 0.69 0.66 0.64 0.61 0.61 0.6 0.52 0.52 0.55 0.59 0.59 0.6 0.59 0.6 0.6

0.86 0.92 0.9 0.97 1.03 0.97 1.19 0.97 1.57 0.84 0.94 0.78 0.76 0.86 0.82 0.84 0.7 0.73 0.64 0.63 1.06 0.71 0.6 0.6 0.69 0.61 0.61 0.68 0.64 0.65

0.93 0.9 0.95 0.97 0.94 0.99 1.09 0.97 0.88 0.9 0.87 0.87 0.82 0.85 0.89 0.86 0.76 0.71 0.69 0.68 0.58 0.69 0.67 0.7 0.72 0.73 0.74 0.7 0.72 0.72 0.71

2.11 2 1.86 1.83 1.78 1.69 1.73 1.72 1.68 1.65 1.61 1.55 1.57 1.56 1.63 1.87 1.99 1.94 1.93 1.94 1.97 2.15 2.12 2.1 1.99 1.96 1.91 1.89 1.98 1.95

2.04 1.91 1.78 1.76 1.7 1.55 1.68 1.63 1.58 1.56 1.5 1.33 1.47 1.36 1.45 1.54 1.82 1.67 1.78 1.76 1.72 1.78 1.69 1.72 1.79 1.61 1.43 1.35 1.88 1.83

2.22 2.08 1.94 1.88 1.85 1.74 1.77 1.76 1.72 1.69 1.67 1.59 1.62 1.64 1.71 2.04 2.02 1.97 1.98 1.97 2.04 2.22 2.18 2.15 2.06 2 1.97 2.01 2.02 2

2.03 1.97 1.78 1.78 1.75 1.6 1.72 1.67 1.58 1.58 1.59 1.51 1.51 1.5 1.5 1.68 1.84 1.82 1.79 1.82 1.87 2.06 1.95 1.98 1.94 1.85 1.8 1.72 1.97 1.89 1.85

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.21 0.2 0.19 0.2 0.2 0.22 0.19 0.17 0.18 0.17 0.18 0.21 0.22 0.27 0.25 0.23 0.23 0.23 0.22 0.22 0.24 0.29 0.23 0.23 0.22 0.22 0.22 0.23 0.21 0.21

0.2 0.2 0.18 0.19 0.2 0.21 0.15 0.14 0.15 0.15 0.16 0.17 0.19 0.23 0.21 0.2 0.21 0.21 0.2 0.21 0.21 0.2 0.22 0.2 0.22 0.21 0.21 0.21 0.21 0.2

0.23 0.27 0.21 0.21 0.22 0.24 0.24 0.21 0.19 0.2 0.23 0.24 0.25 0.3 0.3 0.26 0.25 0.27 0.24 0.24 0.28 0.49 0.24 0.24 0.23 0.22 0.25 0.24 0.22 0.21

0.24 0.24 0.23 0.23 0.24 0.28 0.26 0.22 0.23 0.24 0.24 0.23 0.26 0.31 0.31 0.3 0.25 0.28 0.27 0.26 0.28 0.32 0.28 0.29 0.27 0.27 0.25 0.29 0.27 0.27 0.24

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.17 0.16 0.18 0.17 0.17 0.17 0.17 0.18 0.18 0.19 0.25 0.21 0.26 0.23 0.18 0.19 0.19 0.18 0.17 0.26 0.33 0.27 0.26 0.23 0.23 0.22 0.24 0.21 0.2 0.19

0.15 0.14 0.14 0.15 0.15 0.14 0.14 0.15 0.17 0.17 0.18 0.19 0.19 0.19 0.15 0.17 0.17 0.17 0.16 0.16 0.27 0.24 0.24 0.21 0.2 0.2 0.2 0.19 0.18 0.16

0.7 0.29 0.38 0.27 0.28 0.39 0.56 0.41 0.37 0.51 0.67 0.28 0.52 0.33 0.36 0.26 0.29 0.23 0.3 0.32 0.82 0.31 0.29 0.29 0.29 0.32 0.5 0.32 0.35 0.32

49.4 48.5 49.7 49.5 50.2 52.2 53.7 57.1 57.2 57.6 57.6 57.7 58.3 58.2 56.6 59.6 61.5 68.3 71.6 71.8 70.8 69.4 71.8 72 68.7 66.5 65.8 65.8 65.2 64.7

48.2 47.7 49.1 49.1 49.5 50.7 52.6 55.5 2.8 56.9 57.2 57.3 57.8 57.4 0 57.8 60.6 61.4 71.2 71.2 69.7 69.1 68.6 70.7 67.1 65.1 65.2 65.3 64.5 64.2

50.2 49.3 50.3 50.1 50.8 52.9 55.5 58.2 58.2 58.2 58 58.1 58.6 58.7 58.1 61.1 62.3 72 72.1 72.2 71.7 70.1 74 72.9 70.7 67.1 66.2 66.1 65.7 65

54.2 52.6 52.1 54.3 56.7 54.1 57.8 61.9 63.7 65.9 62.9 63.5 66.7 66.9 66.2 67.2 75.2 76.5 74.2 72.8 75.8 75.4 76.2 74.2 72.2 69.3 66.8 70 69 69.1 69.9

7.3 7.31 7.32 7.32 7.33 7.35 7.36 7.4 7.41 7.42 7.43 7.42 7.43 7.42 7.31 7.42 7.43 7.37 7.34 7.34 7.33 7.32 7.17 7.18 7.16 7.15 7.14 7.13 7.12 7.12

7.28 7.29 7.28 7.29 7.31 7.33 7.33 7.36 7.38 7.39 7.39 7.39 7.41 7.4 0 7.4 7.41 7.32 7.31 7.32 7.3 7.3 0 7.16 7.12 7.12 7.12 7.1 7.09 7.09

7.32 7.34 7.35 7.34 7.36 7.37 7.38 7.45 7.46 7.46 7.44 7.45 7.46 7.44 7.44 7.43 7.46 7.46 7.36 7.36 7.37 7.35 7.34 7.2 7.18 7.18 7.17 7.16 7.16 7.14

7.38 7.28 7.21 7.23 7.28 7.22 7.38 7.35 7.29 7.3 7.34 7.31 7.47 7.34 7.31 7.38 7.32 7.28 7.24 7.32 7.28 7.27 7.56 7.26 7.31 7.25 7.2 7.11 7.18 7.2 7.17

7.3 7.1 7.1 7.1 7.1 7.1 7.1 7.12 7.16 7.18 7.22 7.23 7.24 7.25 7.22 7.16 7.16 7.18 7.18 7.16 7.18 7.21 7.2 7.2 7.22 7.22 7.22 7.21 7.19 7.2

7.28 7.06 7.05 7.07 7.05 7.05 7.07 7.09 7.13 7.15 7.2 7.21 7.22 7.22 7.18 7.13 7.13 7.17 7.15 7.14 7.14 5.6 7.13 7.15 7.13 7.19 7.18 7.19 7.15 7.15

7.32 7.17 7.17 7.13 7.17 7.15 7.13 7.15 7.18 7.22 7.25 7.26 7.28 7.27 7.27 7.19 7.19 7.21 7.21 7.18 7.24 8.27 7.34 7.36 7.31 7.26 7.28 7.26 7.23 7.27

7.16 7.23 7.07 7.12 7.27 7.36 7.12 7.16 7.29 7.16 7.25 7.29 7.34 7.41 7.29 7.36 7.39 7.3 7.27 7.25 7.41 7.31 7.28 7.39 7.42 7.37 7.2 7.23 7.25 7.1 7.24

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11.5 11 11.2 10.8 10.9 11.2 11 10.6 10.2 9.9 9.5 9.7 10.2 10.3 10.1 9.7 9.6 9.2 9.2 9.2 8.9 8.5 8.7 9.1 8.8 8.4 8.5 8.7 8.6 8.4

10.9 10.8 11 10.6 10.5 11 10.8 10.2 9.8 9.6 9.3 9.3 9.9 10.1 0 9.6 9.4 8.9 8.9 9 8.5 8.4 0 9 8.6 7.8 7.7 8.5 8.4 7.9

12 11.2 11.3 11 11.1 11.3 11.2 10.8 10.3 10.1 9.6 10 10.4 10.4 10.3 10 9.7 9.4 9.3 9.3 9.2 8.7 9.1 9.3 9 8.6 8.8 9 8.8 8.5

12.4 11.9 11.7 10.2 10.7 10.8 10.1 10.3 9.1 9.3 9.4 9.4 9.2 9.1 9 8.7 8.4 8 8 8.1 7.7 7.1 7.2 7.3 6.7 6.3 6.3 6.9 7 6.8 7.1

19.6 19.5 19.3 19 18.8 18.6 18.4 17.7 17.2 17.1 16.9 17 16.8 16.6 16.5 15.8 15.2 14.8 14.7 14.5 14.5 14.5 Over 14.8 15.4 15.7 15.8 15.9 15.9 15.9

18.3 0 18.1 17.8 17.5 17.5 17 16 0 16 15.8 15.5 15.5 15.7 0 14.5 14 13.8 13.7 13.5 13.5 13.6 13.6 13.6 14.4 14.8 14.8 15 15 15

20.9 21 20.6 20.4 20.2 20.3 19.6 18.9 18.5 18.4 18 18 17.9 17.6 17.9 17.2 16.4 16 15.8 15.7 15.9 15.7 Over 16 16.7 16.8 16.9 17 16.7 16.9

12.9

5.2

4.8

<1/<1

<1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1 <1/<1

>200.5/4.2 165.2/11.1 84.2/1.5 165.2/2

0.52

0.05

0.47

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.35 0 0 0 0 0 0 0 0 0

<0.05

0.012 0.015 0.026 0.02 0.012 0.01 <0.05 0.015 0.023 0.015

57 57 57 57 57 57 57 57 56 55 54 56 56 56 56 56 56 56 56 54 54 54 54 54 54 54 53 53 53 53 53

2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35

12.4 12.7 12.9 13.4 13.2 13.3 13.9 15.7 15.8 16.9 17.7 18.2 18 18.3 17.1 16.8 18.3 17.8 18 19.1 17.9 17.3 18.1 17.8 16.7 16.4 16.6 16.4 15.7 16 15.2

19.8 20.3 18.5 19.6 21.2 19.3 20.2 22.4 23.6 22.9 23.1 23 23.2 21.4 23.7 22.4 24.4 27 25.6 27.2 26.4 25.5 27 25.3 25.6 26.1 24.2 25.6 22.9 24.7 22.4

48 49 40 47 49 47 49 46 42 43 40 40 39 41 41 40 37 38 38 35 33 34 33 36 38 40 43 40 39 39 46

3 3 2 3 3 3 3 3 4 4 3 3 3 3 3 3 3 3 2 4 2 2 2 3 3 3 3 4 3 2 3

93.8 93.9 95.0 93.6 93.9 93.6 93.9 93.5 90.5 90.7 92.5 92.5 92.3 92.7 92.7 92.5 91.9 92.1 94.7 88.6 93.9 94.1 93.9 91.7 92.1 92.5 93.0 90.0 92.3 94.9 93.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix D:  Pilot Testing Log 
  



4‐Nov‐13

Duteau Creek WTP ‐ Filtration Pilot Testing 

Pilot Events Log

Date Description

25‐Apr‐11 AECOM filter pilot skid arrived on‐site

11‐May‐11 RDNO equipment modifications complete

16‐May‐11 Pilot equipment installed (i.e. plumbed and wired to plant)

14‐Aug‐11 On‐line particle counter data setup

16‐Aug‐11 Start Stage 2 filter testing

9‐Sep‐11 Start Stage 3 testing (floc‐aid addition)

14‐Oct‐11 Topped up anchracite filter

14‐Oct‐11 Added rotameters on clarified flow into filters.

24‐Oct‐11 Started exhausted activated carbon media

24‐Oct‐11 RDNO ordered new gear pump for use with Stage 4 operation.

16‐Nov‐11 Filter‐aid polymer pump identified to be providing inconsistent dosing resulting in filter clogging.

18‐Nov‐11 Pilot skid offline

4‐Jan‐12

Pilot skid online with new peristaltic polymer dosing pump. Tested additional loading rates for Stage 3 due to 

delays in gear pump delivery.

17‐Jan‐12 Filter‐aid addition contoinued to demonstrate clogging and was therefore terminated from future testing.

24‐Mar‐12 Gear pump arrived and skid ready for Stage 4 testing.

27‐Mar‐12 Stage 4 testing started

3‐May‐12 Added sand filter to biological filter column

9‐May‐12 Sampled for DOC, TOC and parcticle counts

22‐Jun‐12 Sampled for DOC, TOC and parcticle counts

26‐Jun‐12 Filter skid offline for repairs

17‐Jul‐12 Filter skid back online

17‐Jul‐12 Test for high loading hate at high temperature

20‐Jul‐12

Sampled SDS THMFP on biological and anchracite filters. Caro procedure following TTHMFP testing procudure 

instead of SDS procedure. Chlorine dosing was too high to provide useful data. Test will need to be re‐done to 

match RDNO chlorine dosing and age data.

22‐Jul‐12 Testing for HLR for biological filter with water temperatures greater than 15C.

31‐Aug‐12 Pilot skid offline pending raw water temperatures less than 10 C for cold water testing.

10‐Oct‐12 Filters returned to service and reaclimated for cold water and THMFP testing

10‐Oct‐12 Reacclimated filters

18‐Oct‐12

Sodium bisulphite dosing system failed and ozonated water was run on filter overnight. Biological activited is 

assumed to be eliminated and filter to be reacclimated.

16‐Nov‐12 Filter re‐alccimation complete and biological filter is running stable

17‐Nov‐12 Pilot skid offline as RDNO operator off work for 2 weeks.

26‐Nov‐12 Pilot skid returned to service.

29‐Nov‐12 Biological filter overgrown with bacteria. Adjusted ozone dose and backwash with chlorine.

4‐Jan‐13 Biological filter unable to ripen over past several runs. Superchlorinated filter media. 

17‐Jan‐13 Replaced backwash water storage tank water as suspect in challenges with biolgical filter operation. 

28‐Jan‐13 Added caustic dose to address low pH (3.75) and alkalinity (0 mg/L) in biological filter water.

6‐Feb‐13 Sampled for DOC, TOC, TSS and SDS THM on biological filter

8‐Feb‐13 sampled for DOC, TOC, TSS and SDS NDMA on anthracite filter

Pilot program terminated.
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August to September 2011
Dual Media vs Deep Bed Monomedia 

Dual Media ‐ 2‐4 Particles Mono Media ‐ 2‐4 Particles Dual Media ‐ NTU Mono Media ‐ NTU Clarified ‐ NTU

Dual Media 12 m/hr
Mono Media 12 m/hr

Dual Media 12 m/hr
Mono Media 17m/hr 

Dual Media 26 m/hr
Mono Media 26 m/hr 

Dual Media 23m/hr
Mono Media 23 m/hr 

Dual Media 23m/hr
Mono Media 23 m/hr 

Dual Media 21m/hr
Mono Media 21 m/hr 

Dual Media 21m/hr
Mono Media 21 m/hr 

Dual Media 12m/hr
Mono Media 21 m/hr 
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October 2011
Dual Media vs Deep Bed Monomedia 

Dual Media ‐ 2‐4 Particles Mono Media ‐ 2‐4 Particles Dual Media‐ NTU Mono Media ‐ NTU Clarified ‐ NTU

Dual Media 11m/hr
Mono Media 23 m/hr 

Dual Media 11m/hr
Mono Media 23 m/hr 

Dual Media 12m/hr
Mono Media 25 m/hr 

Dual Media 12m/hr
Mono Media 25 m/hr 

Dual Media 12m/hr
Mono Media 25 m/hr 

Dual Media 12m/hr
Mono Media 25 m/hr 

Dual Media 12m/hr
Mono Media 25 m/hr 
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November 2011
Dual Media vs Deep Bed Monomedia 

Dual Media ‐ 2‐4 Particles Mono Media ‐ 2‐4 Particles Dual Media‐ NTU Mono Media ‐ NTU Clarified ‐ NTU

Dual Media 12m/hr
Mono Media 25 m/hr 

Dual Media 12m/hr
Mono Media 25 m/hr 

Dual Media 11m/hr
Mono Media 26m/hr 

Dual Media 11m/hr
Mono Media 26m/hr 
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January to March 2011
Dual Media vs Deep Bed Monomedia 

Dual Media ‐ 2‐4 Particles Mono Media ‐ 2‐4 Particles Dual Media‐ NTU Mono Media ‐ NTU Clarified ‐ NTU

Dual Media 12m/hr
Mono Media 25m/hr 

Dual Media 10m/hr
Mono Media 25m/hr 

Dual Media 10m/hr
Mono Media 25m/hr 

Dual Media 10m/hr
Mono Media 25m/hr 

Dual Media 10m/hr
Mono Media 25m/hr 

Dual Media 12m/hr
Mono Media 27m/hr 

Dual Media 15m/hr

Dual Media 15m/hr

Dual Media 15m/hr
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April 2012 
Biological vs Deep Bed Anthracite 

Bio F ‐ Total Particles Anthr ‐ 2‐4 Particles Bio F ‐ NTU Anthr ‐ NTU

Anth. 21 m/hr
Bio 21 m/hr

Anth. 23 m/hr
Bio 20 m/hr

Anth. 23 m/hr
Bio 21 m/hr

Anth. 21 m/hr
Bio 21 m/hr
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May 2012 
Biological vs Deep Bed Anthracite 

Bio F ‐ Total Particles Anthr ‐ 2‐4 Particles Bio F ‐ NTU Anthr ‐ NTU

Anth. 23 m/hr
Bio 20 m/hr

Anth. 23 m/hr
Bio 18 m/hr

Anth. 23 m/hr
Bio 18 m/hr

Anth. 23 m/hr
Bio 20 m/hr

Anth. 23 m/hr
Bio 20 m/hr

Anth. 23 m/hr
Bio 18 m/hr

Anth. 23 m/hr
Bio 20 m/hr

Anth. 23 m/hr
Bio 20 m/hr

Anth. 23 m/hr
Bio 16 m/hr
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June 2012 

Biological vs Deep Bed Anthracite 

BioF ‐ 2‐4 Particles Anthr ‐ 2‐4 Particles BioF ‐ NTU Anthr‐ NTU

Anth. 21 m/hr
Bio 18 m/hr

Anth. 23 m/hr
Bio 19 m/hr

Anth. 21 m/hr
Bio 19 m/hr

Anth. 21 m/hr
Bio 20 m/hr

Bio 18 m/hrAnth. 21 m/hr
Bio 18 m/hr
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Time (Labelled in 4 hour intervals)

July 2012 
Biological vs Deep Bed Anthracite 

BioF ‐ 2‐4 Particles Anthr ‐ 2‐4 Particles BioF ‐ NTU Anthr‐ NTU
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Biological vs Deep Bed Anthracite 

BioF ‐ 2‐4 Particles Anthr ‐ 2‐4 Particles BioF ‐ NTU Anthr‐ NTU
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Anth. 21 m/hr
Bio 15 m/hr
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Biological vs Deep Bed Anthracite 

BioF ‐ 2‐4 Particles Anthr ‐ 2‐4 Particles BioF ‐ NTU Anthr‐ NTU

Anth. 21 m/hr
Bio 15 m/hr

Anth. 21 m/hr
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Bio 15 m/hr
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November 2012 
Biological vs Deep Bed Anthracite 

BioF ‐ 2‐4 Particles Anthr ‐ 2‐4 Particles BioF ‐ NTU Anthr‐ NTU

Anth. 21 m/hr
Bio 15 m/hr

Anth. 21 m/hr
Bio 15 m/hr
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Bio 15 m/hr

Bio 15 m/hr
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December 2012 
Biological vs Deep Bed Anthracite 

BioF ‐ 2‐4 Particles Anthr ‐ 2‐4 Particles BioF ‐ NTU Anthr‐ NTU

Anth. 21 m/hr
Bio 15 m/hr

Anth. 21 m/hr
Bio 15 m/hr

Bio 15 m/hr
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January 2012 

Biological vs Deep Bed Anthracite 

BioF ‐ 2‐4 Particles Anthr ‐ 2‐4 Particles BioF ‐ NTU Anthr‐ NTU

Anth. 21 m/hr
Bio 15 m/hr

Anth. 21 m/hr
Bio 15 m/hr
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Appendix G:  Simulated Disinfection By-Product Testing Procedure 
 
  



Simulated Distribution System Sample Procedure 

For Disinfection with Chloramine 

1. Water Samples 
 
1.1. Sample Collection 

Water samples are collected immediately after the anthracite filters. Samples should be collected in 
clean glass containers with Teflon lined caps. The volume collected for each Simulated Distribution 
System (SDS) sample must be large enough to generate samples for nitrosamines, disinfectant residual 
and pH measurement; and if a disinfectant demand test will be conducted prior to the actual SDS test, 
the sample volume must include the volume necessary to perform the demand study. Two (2) 1 litre 
samples will be collected for the SDS test in order to simulate a minimum and maximum residence time. 

1.2. Sample Storage Prior to Dosing 

During the course of a treatment study, it will likely be necessary to store the SDS samples for a short 
period of time prior to dosing the sample with disinfectant and starting the actual SDS test. Storage may 
be necessary to allow time to conduct a disinfectant demand study. However, there is always the 
potential for sample degradation during storage due to microbial activity, light, etc. To minimize the 
change in sample characteristics due to degradation, the sample should be dosed as soon as possible 
after it is collected, and the sample should not be stored longer than five working days. In order to 
preserve sample integrity during storage, it should be placed in a 5°C refrigerator immediately after 
collection and kept there until the SDS test is performed. Prior to dosing the sample, it should be 
adjusted to a temperature close to the SDS incubation temperature. The sample should be left at 
ambient pH during storage. 

2. SDS Testing 
 

2.1. SDS Test Parameters 

Four parameters must be selected to perform a SDS tests: incubation time, incubation temperature, 
sample pH prior to dosing, and the chloramine residual at the end of incubation. These test parameters 
should be selected to represent the typical conditions observed within the distribution system residence 
time at the time of the SDS test. SDS conditions will be based on the typical conditions at the 
distribution system residence time for low flow conditions during winter and max day demand during 
summer. The combination of chlorine and ammonia to form free chlorines shall be completed using the 
following chemical forms: 

 Chlorine Source: 0.8% sodium hypochlorite; 
 Ammonia: Liquid ammonia hydroxide (35% strength). 

 

   



The following table presents the target parameters for both low and maximum flow residence times. 

Table 1 - SDS Testing Parameters 

Test Parameter  Low Flow Condition SDS  Maximum Flow Condition SDS 

Incubation Time  130 Hours  12 Hours 

Incubation Temperature  4°C  16°C 

pH  6.9  6.5 

Target Residual  Chloramine: 2.0 mg/L  Chloramine: 2.0 mg/L 

Minimum Residual  Chloramine: 0.2 mg/L  Chloramine: 0.2 mg/L 

The actual value for each of the SDS test parameters must be measured and reported. Since these are 
only goals, failure to meet these tolerances does not constitute a failure for the SDS test. The following 
lists tolerance goals for each of the SDS test parameters. 

 The tolerance goal for the SDS incubation time is ± 5% (e.g., if the SDS incubation time is 20 
hours, the tolerance goal would be ± 1 hour). 

 The tolerance goal for the SDS incubation temperature is ± 2°C. 
 The tolerance goal for the SDS pH prior to dosing is ± 0.4 pH units. 
 The tolerance goal on the disinfectant residual at the end of SDS incubation is ± 0.4 mg/L. 

2.2. Determine the SDS Disinfectant Dose 

The disinfectant dose shall be determined by performing a disinfectant demand test prior to dosing the 
SDS sample. This procedure shall be competed under the average water quality conditions. 

Procedure: 

1. Upon receipt of sample, measure and record initial pH and temperature. 
2. Adjust pH to 6.8. 
3. Apply chlorine to the sample so that the sample contains 5 mg/L of free chlorine, initially.  
4. After 8 minutes, measure and record the chloramine residual. This is the instantaneous 

chloramine demand. 
5. Add ammonia in a ratio of one part ammonia (as NH+4) to 5 parts of the measure free chlorine 

in the same manner as describe in 2.3 SDS Test Procedure #6 listed below (i.e. using dummy 
vials to determine the ammonia necessary to quench the free chlorine).  

6. Store sample in the dark at a temperature that is representative of the actual water 
temperature of 10°C.  

7. After 8 hrs, measure and chloramine concentration, total chlorine concentration, the temp, and 
the pH. 

8. Each day, for the next 4 days, measure and record the free and total chlorine residual, pH, and 
temperature once in the morning and once in the afternoon. If after the first day, the 
chloramine residual is below about 1 mg/L, then we have a higher chloramine demand than 
anticipated and the test must be repeated at a higher applied chloramine dosage. The exact 
time for each analysis is not important as long as the date and time of the measurements is 
carefully recorded.  



Subtract the chloramine residuals from the applied chlorine dosage to determine the chlorine demand 
for each time. The chlorine demand results are used for setting up the simulated distribution system 
(SDS) formation potential tests. The SDS tests therefore cannot be performed until after we have the 
chlorine demand results.     

 

2.3. SDS Test Procedure 

SDS tests for disinfection byproducts of chloramine are performed similarly to those performed using 
free chlorine. Free chlorine is used to simulate disinfection “CT” time and ammonia is added to form 
chloramine. Following chloramine addition, samples are held for a time representative of the minimum 
and maximum residence times of the distribution system.  

Refer to attached figure for following steps below. 

1. Using samples in 3 separate vials, measure and record initial pH then store samples in dark at 5 
°C (or your lowest refrigeration temperature). One vial will be the official sample, the other two 
vials will be “dummy” vials.   

2. When ready to begin SDS test, first adjust pH as specified in Table 1. 
3. Add chlorine dose estimated from chlorine demand test for the specified incubation period of 

holding time corresponding to estimated minimum and maximum distribution system residence 
times.  

4. Store samples in a headspace free container in dark at a selected temperature to provide a 
reasonable simulation of expected conditions, and at the same temperature used to determine 
chlorine demand. 

5. After a period of 8.0 minutes, remove the combined chlorine samples from storage. 
6. Using dummy vial No. 1, measure free and total chlorine and pH and record. Do not discard the 

dummy vial no. 1.  Using the results from dummy vial no. 1, to the second dummy vial add 
ammonia dose at 1 part ammonia (as NH4+) to 5 parts free chlorine, plus an additional 20 %. 
The purpose of the dummy vials are to ensure that the applied ammonia is sufficient to quench 
the free chlorine.  
 
For example, if a free chlorine residual of 2 mg/L is measured from dummy vial no. 1, the target 
ammonia dose to dummy vial no. 2 is 0.6 mg/L as NH4+ (not as N).  
 
After adding the ammonia, measure the free chlorine residual from dummy vial no. 2. The 
application of ammonia will convert the free chlorine to combined chlorine, thus quenching the 
free chlorine and stopping the reaction with organics. Therefore, free chlorine should be non‐
detectable. If this is the case, apply the same ammonia dose to the sample vial. If this is not the 
case, an additional amount of ammonia should be added. Dummy vial no. 1 can be used to 
experiment with higher ammonia doses. 
 

7. Return the samples to storage and hold for the specified incubation period listed in Table 1.  
8. At the end of the hold time, measure total and free chlorine, ammonia, pH and temperature. 

Measure nitrosomines. 
 
   



 

                   FLOWCHART FOR CONDUCTING SDS FREE CHLORINE  
                   AND SDS COMBINED CHLORINE TESTING 

 



AECOM Regional District North Okanagan  Duteau Creek WTP – Filtration Pilot Testing Report 

 

Duteau Creek Pilot Testing Filtration Report - DRAFT R3.Docx 43 

 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix H:  MIEX Testing Procedure and Results from Orica Watercare 
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Executive Summary 

MIEX DOC Resin1 is a magnetized ion exchange resin designed for use in raw water 

pretreatment applications primarily to remove dissolved organic carbon (DOC) from drinking 

water supplies.  DOC, a common cause of naturally occurring color in raw water and the primary 

component of Disinfection By-Products, is selectively removed; however, MIEX Resin also has 

the ability to remove large portions of less selective ions such as sulfate, nitrate, sulfide, and 

arsenic.  Orica Watercare’s High Rate design utilizes MIEX Resin in a highly efficient, small 

footprint process. 

MIEX® Resin Treatment is typically highly effective at removing large amounts of raw water 

organic material while reducing the coagulant dose required for turbidity removal downstream 

and improving the performance of downstream treatment.   

 

This document contains the following: 

1. Explanation of the MIEX® Process, 

2. Description of the MIEX High Rate (HR) system, and 

3. Protocol to pilot a 0.63 L/s MIEX HR system 

An up to two month pilot trial has been requested in order to determine design parameters and 

operating estimates for a full scale MIEX System applied to achieve the desired reductions in 

raw water DOC and associated SDS THM concentrations.  The objective of this document is to 

describe the MIEX® Process and outline the protocol and costs associated with conducting a trial 

of the MIEX® Process for the Duteau Creek Water Treatment Plant located in Coldstream, 

British Columbia. 

 

 

 

                                                 
1 MIEX® is Registered, U.S. Patent and Trademark Office 
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The expected fees for the trial are summarized as follows in Table 1, below: 

 

Table 1: TRIAL FEES 

 
Item FEE 

First-month pilot equipment rental including set-up, 
training, and resin supply.   

$15,000 

Each additional month pilot equipment rental 
including set-up, training, and resin supply 

$2,500 

Transportation of pilot unit to local utility $3,500* each way 

Estimated Total for a 2-month Pilot $24,500*  

Should an additional engineer trip be required, 
additional engineer time is charged at 

Labor = $800/day  

Expenses = $cost + 15% 

Other fees associated with the pilot include 
laboratory fees based on the frequency of outside lab 
testing 

TBD 

*This is estimated and will be revised based on receiving a quote from a shipping company.  

 

1. Included in the above fees, Orica Watercare will provide a technician to complete the 

following: 

a. A ten day trip to install and commission the pilot plant. 

b. A trip for shutdown and packing up the equipment for shipping. 

c. Between trips, support would be available via email and phone. 

d. Training for the local utility or consultant running the pilot system.  

e. Produce a written pilot report at the completion of the pilot. 

 

2. Not included in the above fees, required for operating a MIEX® Pilot:  

a. Salt or sodium bicarbonate for regeneration. 

b. Power to operate the pilot unit. 

c. All fees associated with sample analysis. 

d. Any waste disposal fees if not handled at the local utility. 
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1 MIEX Ion Exchange Resin 
 
MIEX® DOC Resin is certified by the NSF for use in drinking water systems under the 

provisions of the ANSI/NSF Standard 61: Drinking Water System Components - Health Effects. 

In addition, all MIEX® DOC Resin is produced in ISO 9001 registered manufacturing facilities. 

The name “MIEX®” comes from Magnetic Ion Exchange, because the ion exchange resin beads 

contain a magnetized component within their structure which allows the beads to act as weak 

individual magnets. 

The very small resin bead size, of approximately 180 m, provides a high surface area allowing 

rapid DOC (or other anion) attachment.  In the High Rate process, these particles form a 

fluidized bed allowing ion exchange to occur as raw water flows through the bed.  The MIEX® 

DOC Resin has been designed for the selective removal of DOC from drinking water; however, 

MIEX Resin also has the ability to remove large portions of less selective ions such as sulfate, 

nitrate, sulfide, and arsenic, for example.  Negatively charged DOC is removed by exchanging 

with a chloride (or bicarbonate) ion on the resin surface.  This results in a reduction in the DOC 

concentration and a small increase in the treated water chloride or bicarbonate concentration.  In 

the regeneration process, resin loaded with DOC undergoes a reversed ion exchange reaction, 

where the resin substitutes chloride or bicarbonate ions for DOC, which is released from the 

resin into a concentrated brine (NaCl or KCl) or bicarbonate (NaHCO3) solution. 

A general description of the MIEX® Treatment process is given in Appendix 1.  

2 High Rate Treatment System 
 
The High Rate System provides a simple, cost effective solution for meeting water quality   

standards by utilizing a continuous ion exchange process using MIEX
 Resin.  Prior to 

disinfection, this process removes dissolved organic carbon (DOC) – a precursor to THM 

formation - and other anionic contaminants, thus allowing water treatment systems to improve 

effluent water quality and attain regulatory compliance.  
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2.1 Treatment Process 
Raw water is fed to the base of the reactor vessel at the required treatment rate, where the water 

is mixed with the MIEX® Resin and the ion exchange process occurs.  Water is fed at an upflow 

rate of approximately 5.4 L/m2s in the contactor vessel.  Raw water distribution and mixing keep 

the resin in a controlled suspension.  The average raw water contact time with the resin is 

approximately 4-8 minutes.  A generic process flow drawing for the High Rate system is given in 

Appendix 1. 

A series of plate or tube settlers at the top of the contactor reactor vessel separate the resin from 

the water, and the treated water overflows into collection launders.  Treated water then flows by 

gravity to downstream processes.  Periodically, a small volume of resin is withdrawn from the 

base of the reactor and sent to the regeneration system.  Resin sent to the regeneration vessel is 

accumulated, and the resin is regenerated in a batch process.  Once regeneration is complete, the 

fresh, regenerated resin is returned to the reactor to maintain a consistent ion exchange capacity 

in the reactor vessel.  The periodic withdrawal of loaded resin and return of regenerated resin 

ensures a consistent treated water quality and prevents the chromatographic peaking that can 

occur with conventional ion exchange columns. 

2.2  Resin Regeneration 
A batch of resin is regenerated in the resin regeneration tank on a periodic basis, typically every 

3 to 24 hours.  Regenerating the MIEX® Resin involves contacting the resin with a brine or 

bicarbonate solution to remove the DOC ions from the resin.  The general steps involved in the 

regeneration process are: 

 Resin is collected in the regeneration tank and allowed to settle. 

 Carrier water is drained from the resin bed and brine is added. 

 Brine is contacted with the resin, to remove DOC and other anions, then drained (a 

portion of the drained brine is sent to waste while the remainder is returned to the brine 

tank). 

 Rinse water is added and then drained. 

 Regenerated resin is returned to the contactor. 
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2.3 Waste Handling 
A small amount of brine is directed to waste, after each regeneration, to control the buildup of 

DOC and other anions in the brine circuit.  The typical volume of waste brine produced is 

approximately 300 to 500 liters per million liters of water treated.  The actual volume of waste 

will depend on the amount of TOC removed from the raw water and the regeneration rate used 

by the system.  The waste is produced in small batches after regeneration. 

  

The waste composition is approximately a 10% brine or 3% bicarbonate solution containing 1-

2% DOC and of other anions, such as sulfate, that may be removed from the water source.  This 

waste is not hazardous and often can be discharged at a local wastewater treatment facility due to 

the small volume produced.  It is recommended that utilities install a buffer tank so that the waste 

can be continuously bled at a slow steady rate to the wastewater treatment facility.  If 

bicarbonate solution is utilized for regeneration, this solution can often be discharged directly to 

lagoons or through other plant residuals treatment means. 

 

If sewer disposal is not feasible at this site, a waste storage tank can be installed to allow periodic 

hauling off-site to a wastewater treatment facility that will accept the waste.  Orica Watercare 

can assist with arranging off-site disposal if this is necessary.  Alternative salts such as KCl, 

MgCl2, and NaHCO3 can also be used for regeneration if the resulting wastes are easier to 

dispose of without sodium or chloride present.   
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3 Trial Objectives 
 
The objectives of this pilot evaluation are described below.  Note that this is a draft document 

and objectives may be modified after review of this document and discussion with Orica 

Watercare. 

 

i. To demonstrate that MIEX Resin treatment combined with downstream treatment can, on 

average, reduce SDS TTHM levels from the raw water source to less than 100 g/L. SDS 

conditions for the testing are to be confirmed with Duteau Creek Water Treatment Plant staff. 

 

ii. To operate a High Rate MIEX® Resin pilot plant on a continuous basis, and thus confirm that 

the MIEX® Process can reliably achieve the required DOC removal. 

 

iii. To determine design parameters and the associated capital and operating costs for a High 

Rate MIEX® system to treat the raw water source at the Duteau Creek WTP. 

 

iv. To obtain data necessary for British Columbia Ministry of Health, and any additional 

required regulatory approval to proceed with the design and installation of a full scale High 

Rate MIEX® Pre-treatment system at the Duteau Creek WTP. 
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4 Pilot Plant Set-up 
 
The trial will be conducted using a 0.63 L/s trailer mounted pilot plant (similar to that pictured 

below).  Orica will arrange for transportation of the equipment to and from the site.  It will be 

necessary to locate the pilot plant trailer on a secure, enclosed level area close to the raw water 

supply with good truck access.  The raw water supply must be capable of providing 0.63 L/s.  

The dimensions of the pilot plant are as follows: 

 Length = 8.53m; Width = 2.44m; Height = 3.05m 

 

Figure 1: ATMOSPHERIC 0.63 L/S PILOT 
 
The pilot plant has been designed to accurately reproduce the factors that influence treatment:   

resin to water contact time (CT), and resin regeneration rate.  In order to achieve the necessary 

CT and fit the pilot within a standard trailer, the MIEX® Contactor has a somewhat compressed 

contact zone when compared the standard, full-scale design.  This may slightly increase resin 

loss but will not have an impact on water quality results as long as the resin concentration of the 

contactor is maintained.  Resulting MIEX® Treated water quality is the same as would be 
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expected from a full scale MIEX System installation.  If resin loss information is required, data 

can be provided based on results obtained from full scale MIEX® Systems.   

The pilot plant has an automated batch regeneration system.  It will be necessary to periodically 

add the selected regenerant, either salt or sodium bicarbonate, to the saturation tank.  Salt will be 

added in 18 kg bags, and approximately 1 to 5 bags will be required per week.  Sodium 

bicarbonate will also be added in bulk, if possible.  Table 2 shows the responsibilities of Orica 

Watercare or Duteau Creek WTP staff relating to set-up and operation of the pilot plant. 

Table 2: PILOT TRIAL RESPONSIBILITIES 

Orica Watercare  

 Install and commission the pilot plant. 

 Provide pilot plant operation training for local operators and consultant staff. 

 Provide a pilot engineer to operate the plant during business hours (8am to 5 pm) for a period 
not to exceed 10 consecutive days.  Additional time will be granted at additional cost if 
requested in writing by the Duteau Creek Water Treatment Plant under the terms of the 
signed pilot agreement.   

 Remove plant from site. 

 Provide trial operating report.   

Duteau Creek WTP Staff 

 A secure, level area (approx. 9 x 3 m) with good access to locate the MIEX Pilot Plant  

 240 VAC, single phase, 60A 

 Salt (solar), pellet, 18 – 100 kilograms per week (sodium bicarbonate in similar quantity if 
used). 

 A raw water supply capable of 0.63 L/s (either from a raw water header or using a booster 
pump). 

 Provide service connections; see Appendix 5. 

 Access to the plant for day and evening hours during the trial period (including Saturdays 
and Sundays).   

 A discharge point for treated water, waste brine, and rinse water.  Approximately 20-40 liters 
of regeneration waste, containing salt and natural organic matter, will be produced each day.  
A suitable means of disposal for this waste shall be provided, such as a sewer, tank or lagoon.

 Provide two operators to train on pilot plant operations that will operate the pilot in the 
absence of the Orica engineer. 
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5 Trial Procedure  

5.1 Pilot Plant Operating Conditions 
 
Orica Watercare will operate the pilot plant for the initial ten days of the trial period.  At startup, 

the Orica pilot engineer will set up the pilot plant at the site with the following operating 

conditions shown in Table 3.   

 

Table 3: PILOT PLANT STARTUP CONDITIONS 
 8-24 hour/day operation 

 Throughput: 0.63 L/s  

 Resin concentration – 200 - 250 ml/L 

 Contact time – 4-8 minutes 

 Regeneration rate – 1.67 liters resin regenerated/1,000 liters water treated  

 Regenerant – Sodium chloride 

 

The pilot plant will be started with the operating conditions shown above.  If the UVA results 

match or exceed expectations, as indicated by the results of bench scale testing, then the plant 

will be turned over to the local operators to continue to operate using these operating parameters 

for the entire duration of the trial.  If the results do not meet Orica Watercare’s expectations, the 

plant operating parameters will be optimized (see Table 4) until the treated water quality 

objectives are met.  This optimization will take place during the first few days of the trial.  The 

pilot will then be turned over to local personnel and will generally operate under the optimal 

steady state conditions for the remainder of the trial.   

 

Table 4: PLANT OPERATING PARAMETERS TO BE OPTIMIZED 
Operating Parameter Range 

Regeneration Rate 0.75 – 1.67 liters resin regenerated/1,000 liters water treated 

Contact Time 4 - 8 minutes 
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5.2 Trial Duration 
The proposed trial duration is up to two months.  This will provide for multiple resin inventory 

regenerations and treatment under varying raw water quality conditions, which will allow the 

long-term performance of the MIEX® Resin process to be demonstrated, including the 

performance of MIEX® Resin combined with downstream treatment processes, such as 

coagulation and DAF. 

Should the utility or consultant wish to extend the pilot period, they may request to do so in 

writing, according to the fees outlined in the pilot agreement. 

5.3 Sampling and Analyses 
During the pilot phase, specific water quality parameters should be analyzed on a regular basis in 

order to evaluate the performance of the MIEX® System.  Table 5 lists the suggested minimum 

sampling schedule.  It is suggested that the WTP review this schedule and recommend any 

changes prior to finalizing the pilot protocol document. 

Table 5: SUGGESTED MINIMUM SAMPLING SCHEDULE 
 

Parameter Sample Location1 Frequency Notes 
True Color RW, ME, MT, CO Daily Sample filtered with 0.45 m filter 
Alkalinity RW, ME, MT, CO Once Per Week  

DOC or TOC RW, ME, MT, CO Daily Sample filtered with 0.45 m filter 
(Certified Lab Optional) 

Ca & Total Hardness RW, ME, MT, CO Once Per Week  

UV254 Absorbance RW, ME, MT, CO Daily Sample filtered with 0.45 m filter 

pH RW, ME, MT, CO Daily  

Temperature RW Daily  

Turbidity RW, ME, MT, CO Daily  

Total Iron RW, ME, MT, CO Once Per Week  

Sulfate RW, ME, MT, CO Once Per Week  

Chloride RW, ME, MT, CO Once Per Week  

SDS TTHM MT, CO Once Per Week Certified Lab 

*Refer to Appendix 3 for analysis method.  
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1Sample Locations for Table 5, above:  

 Raw (RW) –Pilot Plant Influent 

 MIEX Effluent (ME) – MIEX Pilot Plant Effluent 

 MIEX® Treated (MT) – Bench coagulation using a jar test apparatus after MIEX® 

Pretreatment, also used to quantify the optimal coagulant dose after MIEX® Treatment  

 Control (CO) – Bench coagulation of raw water to simulate current plant treatment or 

current plant effluent 

 Filtered – Indicates filtration of the sample through a 0.45 micron filter 

 

A separate pilot plant operational data log, to be completed by the pilot plant onsite operator, will 

be provided by the Orica Watercare pilot engineer. 

 

5.4 Simulated Distribution System Test Method 
The simulated distribution system (SDS) test aims to simulate the chlorine residual, pH, 

temperature and incubation time of the water in the distribution system.  SDS TTHM formation 

analyses should be carried out according to protocol specific to the distribution system associated 

with the treatment plant being investigated. The required parameters are listed in Table 6 and are 

to be determined in conjunction with WTP staff.  Conditions currently entered in the table are 

those used for bench scale testing.  The SDS parameters should be consistent with those used to 

evaluate the performance of any other treatment processes simultaneously piloted at the site.  

 
Table 6: SPECIFIC SDS CONDITIONS 

Parameter Condition 

Incubation Time (hours) 
12 hours (summer), 130 

hours (winter) 

Incubation Temperature (oC) 20 (summer), 5 (winter) 

pH Adjustment 7.0 

Target Free Chlorine Residual (mg/L) 0.2 (residual), 1.8 (POE) 
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6 Trial Schedule 

It is recommended that the pilot plant operate for a period of up to two months.  The entire trial 

period (delivery to pack up) must be arranged prior to arrival of the pilot, although an extension 

in the trial length may be acceptable, according to the terms of the trial agreement, if requested 

by the consultant or the utility in writing.  The trial start date is subject to written acceptance of 

the Trial Agreement and availability of trial resources.  Successful completion of a bench scale 

evaluation is required prior to shipment of the pilot plant to the WTP site.  Successful completion 

is defined as achieving bench scale DOC, UV254, and/or SDS TTHM results that meet or exceed 

the WTP’s objectives for the testing, using a combination of MIEX Resin and downstream 

treatment (ie coagulation).    

7 Chemicals 

MIEX Resin is not classified as a dangerous good. It will be supplied in 100L drums that will 

be added into the process by the pilot technician.  Salt is used in the regeneration process and 

will be supplied by the utility unless alternate arrangements are made prior to the commencement 

of piloting.  Approximately 18 kg quantities of this salt will need to be added to the system 

manually by the pilot technician.  Pellet solar salt or solar crystal salt is preferred to rock salt.   

8 Safety on Site 

Orica is committed to high levels of Occupational Health and Safety.  The site safety at the water 

treatment facility must be described in a “Pre-Trial Safety Checklist” and reviewed with a 

representative from either the WTP or the Consultant.  Additionally, a safety review between the 

WTP Staff and the Orica Watercare Technician will be required prior to start-up of the pilot 

plant.  The MIEX Resin pilot plant will not be commissioned until the safety meeting is 

complete.  An overview of topics to be covered during this meeting is in the attached “Pre 

Commissioning Safety Checklist” (Appendix 4).  

For this trial Orica will provide: 

1. MIEX Resin pilot plant operation and inspection training to the water plant employees as 
required. 

2. Material Safety Data Sheets. 
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9 Trial Cost 
 

 
Table 7: TRIAL FEES 

 
Item FEE 

First-month pilot equipment rental including set-up, 
training, and resin supply.   

$15,000 

Each additional month pilot equipment rental 
including set-up, training, and resin supply 

$2,500 

Transportation of pilot unit to local utility $3,500* each way 

Estimated Total for a 2-month Pilot $24,500*  

Should an additional engineer trip be required, 
additional engineer time is charged at 

Labor = $800/day  

Expenses = $cost + 15% 

Other fees associated with the pilot include 
laboratory fees based on the frequency of outside lab 
testing 

TBD 

*This is estimated and will be revised based on receiving a quote from a shipping company.  

 

1. Included in the above fees, Orica Watercare will provide a technician to complete the 

following: 

a. A ten day trip to install and commission the pilot plant. 

b. A trip for shutdown and packing up the equipment for shipping. 

c. Between trips, support would be available via email and phone. 

d. Training for the local utility or consultant running the pilot system.  

e. Produce a written pilot report at the completion of the pilot. 

 

2. Not included in the above fees, required for operating a MIEX® Pilot:  

a. Salt or sodium bicarbonate for regeneration. 

b. Power to operate the pilot unit. 

c. All fees associated with sample analysis. 

d. Any waste disposal fees if not handled at the local utility. 
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10 Deliverables 
 

Following the completion of the trial, Orica Watercare will provide a pilot report summarizing 

the results of the pilot plant operations.  In order to facilitate preparation of this report and to 

maintain effective support over the pilot period, the Duteau Creek WTP staff operating the pilot 

must supply Orica Watercare with all operational and water quality pilot data on a weekly basis 

(at minimum).  Upon completion of the pilot trial, an Orica representative will attend a meeting 

with utility and their Engineer to discuss pilot and bench scale results.  
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Appendix 1: Background Information - Orica and MIEX® DOC Resin 

 
This introductory section provides information on: 

 MIEX® DOC Resin and its manufacturer Orica Watercare. 

 Application of MIEX® DOC Resin in a full-scale water treatment plant. 

1.1 About Orica Watercare  
Orica Watercare supplies a range of water treatment products and services in Australia, New 

Zealand and North America.  Orica is the largest supplier of water treatment chemicals in 

Australasia, supplying chlorine disinfectants, ferric and ferrous chloride, polyaluminum chloride, 

acids and alkalis and MIEX® DOC Resin. 

Orica is an Australian company that manufactures and supplies industrial and specialty 

chemicals, agricultural chemicals and fertilizers, commercial explosives and mining chemicals, 

plastics and paints and other handyman products.  Orica is the largest chemical company in 

Australasia with over AUS$6.5B in sales and is the biggest supplier of commercial explosives 

worldwide (see www.orica.com or www.miexresin.com). 

1.2 The MIEX® DOC Resin 
MIEX® DOC Resin is certified by the NSF for use in drinking water systems under the 

provisions of the ANSI/NSF Standard 61: Drinking Water System Components - Health Effects. 

In addition, all MIEX® DOC Resin is produced in ISO 9001 registered manufacturing facilities. 

The name “MIEX®” comes from Magnetic Ion Exchange, because the ion exchange resin beads 

contain a magnetized component within their structure which allows the beads to act as weak 

individual magnets.  The very small resin bead size, of approximately 180µm, provides a high 

surface area allowing rapid DOC attachment.   

The MIEX® DOC Resin has been designed specifically for the removal of DOC from drinking 

water; however, MIEX Resin also has the ability to remove large portions (some cases 100%) 

of less selective ions such as sulfide, nitrate, sulfide, and arsenic, for example.  Negatively 

charged ions are removed by exchanging with a chloride or bicarbonate ion on the resin surface 
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(see Figure 2).  This results in a reduction in the DOC concentration and a small increase in the 

treated water chloride or bicarbonate concentration. 

In the regeneration process, resin loaded with DOC undergoes a reversed ion exchange reaction, 

where the resin substitutes chloride or bicarbonate ions for DOC, which is released from the 

resin into a concentrated brine (NaCl, KCl, MgCl2 or NaHCO3) solution.   

 

 
Figure 2: DOC EXCHANGE 

 
 

1.3 Application of MIEX® DOC Resin 
The MIEX® DOC Resin is utilized in a continuous ion exchange process.  The resin has been 

developed to enable removal of DOC to occur in a stirred contactor or fluidized bed reactor.  The 

resin beads are much smaller than conventional ion exchange beads, at approximately 180 µm (80 

mesh), to allow rapid DOC exchange in the reactor vessel.  This combination, of the uniformly 

mixed reactor and the small MIEX® DOC Resin beads, means very efficient ion exchange occurs 

and leads to only very low resin inventories being required to achieve high levels of DOC 

removal. 

 
The MIEX® DOC Resin is not affected by suspended solids (i.e. turbidity); hence this process 

can be used as the first treatment stage in a surface water treatment plant.  DOC removal at the 

head of the plant provides significant benefits for downstream processes.  It is recommended that 

this process be used as the first stage of a combined treatment process.  This will typically result 
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in a lower coagulant dose (where necessary) being required to achieve the targeted finished water 

quality and therefore less chemical sludge produced. 

 

The process for DOC removal in a full-scale water treatment plant includes resin contacting with 

water, resin separation and resin regeneration (see Figure 3).  Raw water is fed to the base of the 

reactor vessel at the required treatment rate, where the water is mixed with the MIEX® Resin and 

the ion exchange process occurs.  Water is fed at an up flow rate in the contactor of 

approximately 5.4 L/m2s.  In the event of a low flow application (less than 50% of the rated 

flow), an optional agitator operating at slow speed, or a recirculation pump, keeps the resin/water 

suspension in a controlled mix zone.  The average raw water contact time with the resin is 

approximately 4 - 8 minutes. 

 

A series of plates at the top of the reactor vessel separate the resin from the water and treated 

water overflows into collection launders and then to downstream treatment.  

 

 

Figure 3: FLOW DIAGRAM FOR A HIGH RATE SYSTEM 
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A small volume of resin is continuously withdrawn from the base of the reactor and sent to the 

regeneration system.  Resin sent to the regeneration vessel is accumulated and periodically 

regenerated in a batch process.  After regeneration, the fresh, regenerated resin is returned to the 

reactor, which maintains a consistent ion exchange capacity in the contactor vessel.  The 

continuous withdrawal of loaded resin and return of regenerated resin ensures a consistent 

treated water quality and prevents the chromatographic peaking that can occur with conventional 

ion exchange columns. 

 

A batch of resin is regenerated in the resin regeneration tank periodically, typically every 3 to 24 

hours. Over time, resin accumulates in the tank, and a regeneration sequence begins. 

Regeneration involves contacting the MIEX® Resin with a brine (salt) solution to remove the 

DOC ions from the resin. The regenerant used is a solution of saturated sodium chloride. The 

general steps involved in the regeneration process are: 

 Resin is collected in the regeneration tank and allowed to settle. 

 Carrier water is drained from the resin and brine is added. 

 Brine is contacted with the resin to remove DOC and other anions then drained (a portion 

of the drained brine is sent to waste while the remainder is returned to the brine tank). 

 Rinse water is added to the resin and then drained.  

 Resin is returned to the contactor. 

To maintain a uniform resin concentration in the reactor vessel and to make up for resin losses, 

virgin resin is periodically added to the regeneration system and then transferred to the reactor.  

Resin is supplied in 100-L drums, 200-L drums and 1,000-L containers.  The resin make-up rate 

is 1-2 liters of resin added per million liters of water treated.  Typically, virgin resin is added to 

the system every 1 to 4 weeks, with the process largely controlled by the plant’s control system. 

A small amount of brine is directed to waste, after each regeneration, to control the buildup of 

TOC and other anions in the brine circuit.  The volume of waste brine produced is approximately 

300 to 500 liters per million liters of water treated.  The actual volume of waste will depend on 

the regeneration rate selected for the raw water source. The waste is produced in small batches 

after regeneration. 
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The brine waste consists of approximately a 10% NaCl solution containing 1-2% TOC and traces 

of other anions, such as sulfate, that may be removed from the water source. This waste is not 

hazardous and often can disposed of at a local wastewater treatment facility due to the small 

volume produced.  Some installations have installed a buffer tank, at the water treatment plant or 

wastewater treatment facility, so that the waste can be continuously bled at a low rate to the 

wastewater treatment plant. 

Where sewer disposal is not possible, a waste storage tank can be installed to allow periodic 

hauling off-site to a sewage treatment facility that will accept the waste.  Alternative salts such as 

KCl, MgCl2, or NaHCO3 can also be used for regeneration if the resulting wastes are easier to 

dispose of without sodium or chloride present. 
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Appendix 2: List of Acronyms 

 
 

Dissolved Organic Carbon DOC 
Disinfection By-Product DBP 
Environmental Protection Agency EPA 
Ground Fault Interruption GFI 
Haloacetic Acids (Group of 5 Regulated) HAA5 
International Organization for Standardization ISO 
National Sanitation Foundation NSF 
Process Flow Diagram PFD 
Simulated Distribution System SDS 
Total Trihalomethane TTHM 
Total Organic Carbon TOC 
UV254 Absorbance UVA 
Pilot Plant PP 
Water Treatment Plant WTP 
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Appendix 3: Suggested Test Procedures and References 

 
^ Refer to Standard Methods for the Examination of Water and Wastewater, 2005. 

* USEPA Method. 

 
 
 
 
 
 
 
 
 
 
 
 
  

Parameter Units Analytical Method^ 

DOC mg/L Standard Method 5310 C 
 (Filtered with 0.45 micron filter) 

TOC mg/l Standard Method 5310 C 
UVA  cm-1 Standard Method 5910 B 

(Filtered with 0.45 micron filter) 
SUVA cm-1 Calculated 

True Color Pt-Co Units Standard Method 2120 C 
(Filtered with 0.45 micron filter) 

Apparent Color Pt-Co Units Standard Method 2120 C 
pH Units Standard Method 4500 H+ 

Turbidity NTU Standard Method 2130 B 
Sulfates mg/L Standard Method 4500-SO4

-2 E 
Chlorides mg/L Standard Method 4500-Cl- B 

Iron mg/L Standard Method 3500-Fe B 
Manganese mg/L Standard Method 8149 
Hardness mg/L as CaCO3 Standard Method 2340 C 

T-Alkalinity mg/L as CaCO3 Standard Method 2320 B 

Chlorine Residual mg/l Standard Method 4500-Cl G 

Temperature °C Standard Method 2550 

SDSTHM FP g/l Standard Method 5710 C 

SDSHAA FP g/l Standard Method 5710 C 

THM g/l USEPA Method 524.2* 

HAA g/l USEPA Method 552.2* 
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Appendix 4: Pre-Commissioning Safety Checklist 
 

The following table shall be filled by the field technician in before commissioning the MIEX
 HR 

Resin Pilot Plant at the customer site. 
CUSTOMER DETAILS 
Orica Representative  

Customer (Utility)  

Audit Date  

Pilot Plant Number  

 Acceptable 
(yes/no) 

Comments/Actions 

ELECTRICAL   

Earth leakage protection provided.   
Date of last pilot plant inspection   
Temporary electrical cords in good 
condition, no exposed wires present.  

  

Push-button test for GFI complete, GFI in 
operating condition. 

  

Routing of electrical supply cable does not 
pose the following: 
-water hazard 
-tripping hazard 
-overhead hazard 

  

MECHANICAL   

Machine guarding meets Orica standards   

LOCATION   

Adequate room is provided around pilot 
plant for maneuvering. 

  

Pilot plant can be maneuvered safely from 
set-up location for shipping. 

  

Absence of overhead hazards   
Low noise levels   
Dry floors   
Well-ventilated area   
Low traffic area   
Minimal chemical hazards   
Machine guarding on neighboring 
equipment is adequate 

  

Hazard signs posted/on-site hazards noted   
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Minimal obstacles between pilot plant and 
plant facilities 

  

Non-routine operations are not hazardous   
Tripping hazards clearly marked with black 
and yellow caution tape 

  

Other   
Other   
Other   
SERVICES   
Correct water supply connected to pilot 
plant 

  

Treated water disposal is correctly 
connected 

  

Brine disposal is correctly connected   
DOCUMENTATION   
Contact details of Field Technician 
provided to site personnel. 

  

Pilot plant operation manuals available   
MSDS available for all chemicals used   
Trial proposal available   
Jar test report available   
Trial logbook available (hardcopy and 
spreadsheet) 

  

Pre-Trial Safety Checklist complete   
Emergency shutdown procedure provided to 
WTP staff 

  

PERSONAL PROTECTION   
Recommended PPE for trial is available: 
-safety glasses/gloves available for 
laboratory work/contact w/ reagents 

  

For lone worker situation: 
-key contact person listed 
-contact frequency agreed upon (e.g., 
3x/day - arrival, lunch, departure) 

  

The location of the following equipment has 
been communicated to field technician: 
-safety shower  
-gas mask  
-fire extinguisher  
-telephone 

  

INDUCTION   
WTP personnel have communicated hazards 
to field technician: 
-gaseous chlorine safety 
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-caustic safety 
Site safety procedures have been reviewed 
with field technician: 
-laboratory safety requirements 
-emergency response plan 
-emergency contact plant personnel 
-plant personnel that are First Aid/CPR 
qualified 

  

Alarms on site have been noted   
Emergency contact details provided to field 
technician 

  

Procedures for site activities have been 
reviewed 
-chemical deliveries 
-maintenance 
-plant shutdown 

  

Chemical/reagent disposal method reviewed   

Laboratory activities reviewed   

Other   
I, ___________________, certify that the MIEX® Pilot Plant is safe to operate at 
_____________________ (UTILITY) site. 
 
EMERGENCY CONTACT DETAILS 

 
 

 
 
 

CONTACT PHONE NUMBER 
Plant  

Technician Cell  
Plant Supervisor  

Police  
Fire  
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Appendix 5: Service Connections 
 
MIEX® Pilot Connections Customer Connections 

  

 
 

Raw Water 
 

1" Male Camlock 
 

 
 1" Female Camlock 

 
Raw Water 

  
   

  

 
Service Water 

 
1" Male Camlock 

 

 
 1" Female Camlock 

 
Service Water 

  
   

  

 
Brine Waste 

 
1" Male Camlock 

 

 
 1" Female Camlock 

 
Brine Waste 

  
   

  

 
Treated Water 2" Male Camlock 

 

 2" Female Camlock 
 

Treated Water 

  
   

  

 
Drain 2" Male Camlock 

 

 2" Female Camlock 
 

Drain 

 

NOTE:  
1. All drain lines can be connected into one line if there are no volume issues with disposal. If waste 

brine has to be hauled offsite, then minimize volume by keeping the waste brine line separate. 

2. All drain lines must gravity drain with a slope to discharge. The pilot process pumps will not 

pump efficiently with too much head pressure. All lines are recommended to be short in length to 

minimize head loss. 

3. Customer connections and piping are supplied by others. 
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LIST OF ACRONYMS & DEFINITIONS 
 

BV Bed Volume 

DBP Disinfection By-Product 

DOC Dissolved Organic Carbon 

EPA Environmental Protection Agency 

gpm Gallons per Minute 

HAA5 Summation of Five Regulated Haloacetic Acids  

ppm Parts per Million 

SDS Simulated Distribution System 

SUVA Specific Ultraviolet Absorbance (UV254/DOC) 

WTP Water Treatment Plant  

TOC Total Organic Carbon 

TTHM Total Trihalomethanes 

UVA  UV254 Absorbance  

 
DEFINITIONS 

 
Regenerate – A process of contacting organically loaded resin with brine solution to 

exchange organics and replace them with chloride ions 

Fresh Resin – MIEX® Resin that has been previously used and been regenerated 

Virgin Resin – MIEX® Resin directly from the manufacturer 

Bed Volume – Amount of resin regenerated per amount of water treated on a volumetric 
basis (gallons per one thousand gallons). 
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1.0 Introduction 

The Regional District of North Okanagan’s Duteau Creek Water Treatment Plant (WTP) is 

currently investigating treatment options to reduce total trihalomethane (TTHM) formation in 

its water distribution system.  Dissolved organic carbon (DOC) found in raw water sources is 

a known precursor to the formation of THMs, which are created when free chlorine and DOC 

react to form halogenated organic compounds.  The formation of THMs increases with 

increasing water temperature and distribution system residence time.  The Duteau Creek 

WTP is challenged by a high degree of seasonal variability in flow, water usage, and 

distribution system residence time. 

    

Currently, Health Canada sets a maximum acceptable concentration (MAC) for Total 

Trihalomethanes (TTHM) at 100 g/L.  The MIEX® Process is a magnetic anion exchange 

treatment process that selectively removes DOC from water, and thus reduces the formation 

of THMs 

 

The objective of this study was to determine, through laboratory batch test procedures, the 

feasibility of reducing DOC concentrations, found in the Duteau Creek raw and treated water 

sources, using the MIEX® Treatment process.  A standard MIEX® Multiple Load Test was 

evaluated to determine the optimal MIEX® Treatment rate for each water source.  The 

combination of MIEX® Treatment and the plant’s current dissolved air flotation (DAF) 

process was also evaluated in order to determine the water quality that could be achieved 

using a combined treatment process.  Simulated distribution system (SDS) THM formation 

was also evaluated on a control (DAF) sample and a combined treatment (MIEX®/DAF) 

sample at 2 varying incubation times to represent seasonal distribution system conditions.   
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2.0 Raw Water Characteristics 
 
Orica Watercare received a raw water sample and a DAF treated sample from the Duteau 

Creek Water Treatment Plant on May 11, 2012.  The sample was collected on May 7, 2012.  

The analytical methods used to characterize the samples and the corresponding results are 

shown in Table 1.  These parameters were analyzed at the Orica Watercare laboratory in 

Watkins, Colorado.   

 

Table 1: Raw Water Characterization and Analytical Methods 

Parameter Units 
Raw 

Water 
DAF 

Water
Analytical Method* 

DOC mg/L 13.1 5.15 
Standard Method 5310 C 

 (Filtered with 0.45 micron filter) 

UVA 254 (nm) cm-1 0.444 0.082 
Standard Method 5910 B 

(Filtered with 0.45 micron filter) 
Specific Ultraviolet 
Adsorption (SUVA) 

L/mg-m 3.39 1.59 Calculated 

True Color CU 

69  
(52 

measured 
at plant) 

6 
Standard Method 2120 C 

(Filtered with 0.45 micron filter) 

Apparent Color CU 79 15 
Standard Method 2120 C 

(Unfiltered) 

pH - 7.68 7.20 Standard Method 4500 H+ 

Total Alkalinity (mg/L 
CaCO3) 

mg/L as 
CaCO3 

30 25 Standard Method 2320 B 

Calcium Hardness (mg/L 
CaCO3) 

mg/L as 
CaCO3 

40 40 Standard Method 3500-Ca2+
 B 

Total Hardness (mg/L 
CaCO3) 

mg/L as 
CaCO3 

40 60 Standard Method 2340 C 

Chloride mg/L 10 25 Standard Method 4500-Cl- B 

Turbidity NTU 1.50 1.11 Standard Method 2130 B 

* Refer to Standard Methods for the Examination of Water and Wastewater, 2005. 
    USEPA Method 

 
Note that the turbidity value for the DAF water may be high, as typical plant samples 

measure less than 0.5 NTU. 
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3.0 Bench Testing Procedures 
 
3.1  Apparatus 

 A Phipps & Bird, Six-Jar Paddle Stirrer with square 2-Liter jars was utilized for all 

coagulation and MIEX® Resin testing.   

 Hach DR4000U spectrophotometer 

 GE Sievers 5310 C TOC/DOC analyzer  

 HACH 2100 P Turbidimeter 

 Millipore 0.45 µm GMF 

 

3.2  MIEX Resin Preparation 

MIEX Resin is shipped and stored wet and therefore the concentration is measured as a 

volume of settled resin contained in a one-liter sample (e.g., ml of settled resin per L of 

slurry).  The resin was allowed to settle for 30 minutes before measuring the settled resin 

volume.  

The MIEX Resin used in testing was a sample of resin that had previously been used and 

regenerated.  Regenerated resin is referred to as fresh resin, whereas virgin resin is resin that 

has not been previously used.  Fresh resin is representative of what would be used in an on-

going full-scale process.   

 

3.3  MIEX Resin Multiple Load Test (MLT) 

The bench testing procedure (multiple load testing) is a laboratory based simulation of how a 

full scale MIEX Treatment plant performs.  The results from this testing indicate the 

treatment rate required to achieve a target water quality.  Treatment performance at a number 

of regeneration rates is determined by contacting a set volume of resin with increasing 

volumes of raw water. The volume of raw water treated divided by the volume of resin used 

to treat the water determines the bed volumes (BV) of raw water treated.  The highest BV 
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treatment rate achieving the largest UVA254 or DOC reduction or meeting a removal goal is 

typically selected as the optimal treatment rate.  The test method is outlined below:  

1. Using a jar stirrer apparatus, 1L of raw water was added to a jar after measuring 

DOC, UVA254, and other parameters of interest. 

2. A volume of 5 mL of fresh resin per L of water was added to the jar. (200 BV 

treatment rate per cycle) 

3. The jar was mixed for 15 minutes at 150 RPM, after which the resin was allowed to 

settle. 

4. The treated water was decanted into a collection vessel, while retaining resin in the 

jar. 

5. Water quality parameters, such as UVA254, color, and DOC were measured. 

6. An additional 1L volume of raw water was added to the resin in the jar and Steps 3-7 

were repeated until 800-1000 BV has been treated (this takes 4-5 treatment 

repetitions).  

 

 

 

 

 

 

 

 

3.5  Combined Treatment Evaluation 

A combination of MIEX Resin and DAF treatment was evaluated in order to quantify the 

effect of a combined treatment process on DOC concentration and DBP formation.  MIEX 

Treatment would typically be applied upstream of DAF in a full scale process, in order to 

realize downstream chemical savings.  However, on the bench scale, MIEX Treatment was 

applied to the DAF sample provided by the plant (ie downstream of DAF) to simulate the 

combined process.  Similar water quality results are expected for MIEX Treatment applied 

in combination with DAF, independent of the order of the processes.  For the combined 

Volume of Water to be Treated V1 1000 mL

Voume of Resin Used for Treatment V2 5 mL

Bed Volume Calculation BV
V1

V2


BV 200

Bed Volume Example Calculation
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process evaluation, unfiltered water was evaluated for pH and apparent color.  Filtered 

samples were passed through a 0.45 micron membrane filter for the analysis of UVA254, 

DOC and true color.   
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4.0 Results 

4.1  MIEX Resin Bench Testing Results 

A graph of DOC versus BV treatment rate for the multiple loading MIEX® Resin batch tests 

(Section 3.3) are presented in Figures 1 and 2, with detailed data displayed in Tables 2a and 

2b. 

 

Figure 1:  DOC vs. Bed Volume Treatment Rate (Raw Water) 

 
 

Figure 2:  DOC vs. Bed Volume Treatment Rate (DAF Water) 
 

 
 

For the purposes of this evaluation, a treatment rate of 600 BV was selected as optimal 

treatment.  A treatment rate of 600 BV corresponds to regeneration of 1.67 liters of resin for 

every 1000 liters of plant throughput.  Higher regeneration rates (i.e. lower bed volumes) 
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removed somewhat more UVA254 and DOC; however the resin regeneration rates are 

significantly higher, which would increase equipment and operating costs.  For example a 

200 BV regeneration rate corresponds to regeneration of 5 liters of resin for every 1000 liters 

of plant throughput. 

 

Data from the multiple load tests is summarized in Tables 2a and 2b. 

 
Table 2a: MIEX Resin Bench Testing Results (Raw Water) 

Tests Conducted at ~20 deg C 

Parameter Raw Treatment Rate (Bed Volumes) 
1000 800 600 400 200 

DOC (mg/L) 13.10 6.15 5.77 5.34 5.06 4.12 
DOC Removal (%) - 53 56 59 61 69 

UVA254 (cm-1) 0.444 0.203 0.184 0.174 0.161 0.130 
UVA254 Removal (%) - 54 59 61 64 71 

True Color (CU) 69 37 35 32 25 9 
pH 7.68 7.65 7.57 7.48 7.39 7.13 

 

Table 3b: MIEX Resin Bench Testing Results (DAF Water) 

Tests Conducted at ~20 deg C 

Parameter Raw Treatment Rate (Bed Volumes) 
1000 800 600 400 200 

DOC (mg/L) 5.15 1.86 1.77 1.74 1.67 1.66 
DOC Removal (%) - 64 66 66 68 68 

UVA254 (cm-1) 0.082 0.019 0.016 0.015 0.015 0.014 
UVA254 Removal (%) - 77 80 82 82 83 

True Color (CU) 6 2 2 1 1 0 
pH 7.20 7.41 7.33 7.28 7.22 7.16 

 

 

The 600 BV treatment rate applied to the Raw Water sample reduced DOC by 59% to a 

treated water concentration of 5.34 mg/L and reduced UVA254 by 61% to a treated water 

value of 0.174 cm-1.  The 600 BV treatment rate applied to the DAF Water reduced DOC by 

66% to a treated water concentration of 1.74 mg/L and reduced UVA254 by 82% to a treated 

water value of 0.015 cm-1.  
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The data in table 2b also represents the water quality that can be achieved by a combined 

MIEX® Resin and DAF treatment process.  Typically, in a full scale installation, MIEX® 

Treatment would be applied upstream of a DAF system.  This is due to the fact that the DOC 

removal achieved through the MIEX® Process (nearly 60% removal as indicated by the raw 

water test results) can result in significant reductions in downstream chemical requirements, 

such as coagulants, pH adjustment chemicals, and free chlorine.  This chemical reduction 

was not evaluated at the bench scale, due to the difficult nature of accurately simulating the 

DAF process at this scale.  The effect of MIEX® Pretreatment on the DAF process has been 

demonstrated at the pilot scale, information about which has been transmitted separately.  

The water quality achieved by the combined process is expected to be independent of the 

order in which the processes are applied.  Therefore, the water quality achieved by treating 

the DAF water sample with MIEX® Resin can be expected to be similar to the water quality 

that would be achieved by following MIEX® Treatment with DAF.   

 

4.2  Simulated Distribution System (SDS) TTHM Formation Potential Testing 

Samples analyzed for SDS TTHM formation potential included: 

 Combined DAF/MIEX® Treatment: DAF Water Sample treated with MIEX® Resin at 

600 BV 

 Control Sample – DAF Water sample provided by the WTP 

 

A summary of the targeted SDS incubation conditions is presented in Table 3.  The SDS 

conditions were selected by the utility to best represent conditions and the seasonal 

variability present in the Duteau Creek WTP’s distribution system.  After incubation, 

samples for TTHM analysis were preserved, refrigerated at 4°C, and sent chilled to 

Underwriters Laboratory (South Bend, IN) for analysis.  
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Table 3: Simulated Distribution System Incubation Conditions 

Simulated Distribution System Incubation Conditions 

pH 7.0 
Incubation Temperature (°C) 20 for summer sample 

5 for winter sample 
Duration 12.1 (+/-) hours for summer  

130 (+/-) hours for winter 
Target Residual Chlorine at end of Distribution System 

(mg/L) 
0.2 resudial, 

1.8 leaving plant 
 

Results of the SDS TTHM analyses are displayed in Table 4.  Results are displayed for 2 sets 

of control (DAF only) and DAF/MIEX® samples for both 12 hour and 130 hour incubation 

times. 

 

Table 4: SDS THM Speciation 

 Control 
(12 hour DAF) 

600BV MIEX®  
(12hour 

DAF/MIEX®) 

Control          
(130 hour DAF) 

600BV MIEX®  
(130 hour 

DAF/MIEX®) 

Bromodichloromethane (µg/L)  1.5 2.2 1.9 2.5 

Bromoform (µg/L) <0.5 <0.5 <0.5 <0.5 

Chloroform (µg/L) 46 18 74 30 

Dibromochloromethane (µg/L) <0.5 <0.5 <0.5 <0.5 

Total THM (µg/L) 47.5 20.2 75.9 32.5  
 

 

Note that, as would be expected, the samples incubated for 130 hours formed higher 

concentrations of THMs than those incubated for 12 hours.  The lower incubation 

temperature likely inhibited further DBP formation in the 130 hour (winter) SDS sample.  

Overall, TTHMs are somewhat lower than those observed through quarterly sampling in the 

Duteau Creek WTP distribution system, which average close to 100 g/L.  This may be a 

function of the application of a lower chlorine dose in this testing compared to what is 

typically applied at the plant.   
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Using MIEX® Treatment reduced both the 12 hour and 130 hour TTHM formation by 57%.  

The MIEX® Treated samples produced TTHM results that were less than 33% of the MAC of 

100 g/L.  This may indicate that partial flow treatment, or a reduction in regeneration rate to 

800-1000 BV, is possible at this plant.  However further testing, such as piloting, would be 

necessary to confirm the final design regeneration and flow rates.   

 

The effect of increased DOC removal on chlorine demand is expressed in Table 5.  This table 

indicates the free chlorine dose applied for SDS testing and the measured free chlorine 

residual at the conclusion of the incubation period.  

Table 5: SDS THM Chlorine Demand 

Sample pH Temp, 
C 

DOC 
(mg/L) 

Chlorine 
Dose  

(mg/L Cl2) 

Free 
Chlorine 
Residual 

(mg/L Cl2) 

Chlorine 
Demand 

(mg/L Cl2) 

Control 
(12 hour DAF) 

7.2 20 5.15 2.25 0.25 2.00 

600BV MIEX®   
(12 hour DAF/MIEX®) 

7.3 20 1.86 1.25 0.21 1.04 

Control             
 (130 hour DAF) 

7.2 5 5.15 3.30 0.33 2.97 

600BV MIEX®   
(130 hour DAF/MIEX®) 

7.3 5 1.86 2.00 0.39 1.61 

 
As indicated in Table 5, the chlorine demand was reduced by 48% in the 12 hour sample and 

by 46% in the 130 hour sample.  In both cases, the target chlorine residual was met after the 

required holding time.  The initial chlorine dose applied after MIEX® Treatment was reduced 

from the 3.05 mg/L typically applied at the plant.  The dose was reduced by 59% for the 12 

hour sample and by 34% for the 130 hour sample, indicating a potential reduction in 

hypochlorite dose in full scale system application.   

5.0 Conclusions 

MIEX Resin pre-treatment resulted in significant removal of dissolved organic carbon from 

the Duteau Creek raw water source for the Regional District of North Okanagan’s Duteau 

Creek Water Treatment Plant.  The optimal MIEX Treatment rate for this raw water source 
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was determined to be 600 BV.  A summary of the results achieved in the Orica Watercare 

laboratory is presented below: 

 MIEX® Treatment of a raw water sample, at 600 BV, resulted in the following: 

o DOC reduction of 59%, to a treated water concentration of 5.34 mg/L 

o UVA254 reduction of 61%, to a treated water value of 0.174cm-1 

 DAF Coagulation Treatment alone (used as a control sample) 

o The DOC concentration measured 5.15 mg/L. 

o UVA254 value measured 0.082 cm-1  

 MIEX® Treatment of a DAF treated sample, at 600 BV, resulted in the following:  

o DOC reduced by 66%, from a concentration of 5.15 mg/L to a concentration 

of 1.74 mg/L 

o UVA254 reduced by 82%, from a value of 0.082 cm-1 to a value of 0.015 cm-1 

 MIEX® Treatment, coupled with DAF, reduced SDS TTHM formation by 57% for 

both 12 hour and 130 hour incubation times, resulting in TTHM production well 

below the Health Canada MAC 

 MIEX® Treatment resulted in a significant reduction in chlorine demand and applied 

chlorine dose, and is expected to decrease chemical demand for the downstream DAF 

process. 

 

The objective of this study was to determine, through bench scale laboratory test procedures, 

the feasibility of the MIEX® Process in reducing concentrations of dissolved organics found 

in the Duteau Creek raw water supply and, subsequently, reducing the formation of DBPs in 

the distribution system.  These laboratory test results demonstrate that MIEX Resin 

treatment will significantly reduce the concentration of dissolved organic carbon in this water 

and reduce the formation of TTHMs to within Health Canada guidelines. 

 

Although MIEX® Treatment was tested downstream of DAF for this evaluation, similar 

water quality results are expected when MIEX® Treatment is applied upstream of the DAF 

process.  It is expected that the DOC removed achieved through MIEX® Treatment will 

significantly reduce chemical demand, reduce solids production, and improve performance of 
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the DAF system.  As demonstrated through SDS test, the DOC removal achieved through 

MIEX® Treatment significantly reduces chlorine demand.  All of these factors are expected 

to decrease the overall operating costs associated with the system. 

 

 It is recommended at further studies, whether at the bench or pilot scale, be conducted at a 

bed volume treatment range of 600-1000 BV to maximize the synergy that is possible 

between MIEX® Treatment and coagulation. It is possible that at a higher bed volume 

treatment rate the downstream coagulation may be improved significantly; allowing for less 

resin to be regenerated while maintaining the reduction in coagulant dosage and SDS TTHM 

formation. 
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Total  (TTHM) Stripping With Aeration Sample Procedure 

1. Purpose 

The purpose of this testing is to confirm the effectiveness of the aeration for the reduction of TTHM in 
the treated water for the Duteau Creek source. The testing will simulate the aeration of the water in the 
treated water reservoir at the Duteau Creek WTP with the goal of during the design parameters for a 
system that could suitably reduce the disinfection byproducts allowing the water quality target to be 
met. The testing that will be completed is:  

1. Different air to water ratios complete with TTHM analysis to establish the relationship between 
the amount of aeration required to achieve a given TTHM reduction.  

2. Simulated distribution system TTHM based on aeration followed by retaining and aging a sample 
prior to completely TTHM analysis.  

With the test data the objective is to determine the approximate volume of air required to strip 
sufficient TTHM at the Duteau Creek treated water reservoir to provide disinfection byproduct 
compliance within the distribution system on a locational annual average basis. Based on historical data 
it is expected that a 50 – 60% reduction in the TTHM at the treated water reservoir should be sufficient 
to achieve this treatment goal.  

2. Pilot Equipment  

The testing will be completed in the AECOM pilot filter skid complete with the modifications provided by 

the RDNO. The relevant equipment on the AECOM pilot filter column skid necessary for this testing is: 

1) 2‐100mm clear PVC filter columns. 
2) Compressed air supply from the RNDO instrument air system complete with a rotameter to 

measure flow.  
3) Stop watch to time the duration of the aeration.  
4) Water supply from the process water system within the WTP 

3. Water Samples 

Water samples should be collected from the outlet of the Duteau Creek treated water reservoir and 
from the same location for all the testing. For this testing raw water will be collected from the Duteau 
Creek WTP process water system. The water shall be flushed (10 minutes) from the system to ensure a 
fresh sample from the outlet of the treated water reservoir is being used for analysis. Water from the 
process water system shall be used to fill the aeration columns.  

Once the water is aerated samples will be collected for immediate TTHM analysis. These samples shall 
be placed in bottle with a quenching agent to minimize the potential for the additional formation of 
TTHM. A second set of samples shall be collected at the same time and stored for 5 days. To minimize 
the potential for sample degradation during storage due to microbial activity, light, etc. the samples 



should be kept in a dark place and stored at 5°C. The sample should be left at ambient pH during 
storage. 

4. Testing 

The goal of the testing is to determine the TTHM removal at different air to water ratios. The basic test 
procedure is:  

1. Fill sample columns with water. Determine volume of water.  
2. Aerated both columns to achieve the specified air to water ratio.  
3. Collect parameters listed below.  
4. Aerated more to achieve next set point.  
5. At some point during the testing collect a parallel sample from the second column.   
6. Once all samples are collected deliver to the lab.  

Table 1 – Sample Data Required 

Sample  Air to Water 
Ratio 

pH  temp  TTHM  5 day sample 

1 ‐ Raw Water  0         

2  5         

3  10         

4  15         

5  20         

6  30         

7  40         

Duplicate           
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AECOM - Kelowna

THM (RDNO Project)
WORK ORDER

REPORTED

4010410

Jan-16-14

ANALYSIS INFORMATION

Method Reference  (* = modified from)

Preparation AnalysisAnalysis Description Location

RichmondAPHA 6200 BTrihalomethanes EPA 5030B / 5021A

Note: The numbers in brackets represent the year that the method was published/approved

Method Reference Descriptions:

APHA Standard Methods for the Examination of Water and Wastewater , American Public Health 

Association

Glossary of Terms:

MRL   Method Reporting Limit

Less than the Reported Detection Limit (RDL) - the RDL may be higher than the MRL due to 

various factors such as dilutions, limited sample volume, high moisture, or interferences

<

MAC Maximum acceptable concentration (health-related guideline)

Milligrams per litremg/L
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REPORTED TO

PROJECT

AECOM - Kelowna

THM (RDNO Project)
WORK ORDER

REPORTED

4010410

Jan-16-14

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

MRL / 

Limit 
Units Prepared Analyzed Notes

Sample ID: 1A - Preserved  (4010410-01)  [Water]  Sampled: Jan-08-14 08:05

Calculated Parameters

mg/L0.059Total Trihalomethanes N/A0.004 N/A

mg/L0.059Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L0.001Bromodichloromethane Jan-14-140.001 N/A

mg/L< 0.001Bromoform Jan-14-140.001 N/A

mg/L0.058Chloroform Jan-14-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-14-140.001 N/A

Jan-14-1493 % 70-130Surrogate: Toluene-d8 N/A

Jan-14-1497 % 70-130Surrogate: 4-Bromofluorobenzene N/A

Sample ID: 1B - 5 Day  (4010410-02)  [Water]  Sampled: Jan-08-14 08:05

Calculated Parameters

mg/L0.080Total Trihalomethanes N/A0.004 N/A

mg/L0.080Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L0.002Bromodichloromethane Jan-13-140.001 N/A

mg/L< 0.001Bromoform Jan-13-140.001 N/A

mg/L0.078Chloroform Jan-13-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-13-140.001 N/A

Jan-13-14117 % 70-130Surrogate: Toluene-d8 N/A

Jan-13-14117 % 70-130Surrogate: 4-Bromofluorobenzene N/A

Sample ID: 2A - Preserved  (4010410-03)  [Water]  Sampled: Jan-08-14 08:25

Calculated Parameters

mg/L0.051Total Trihalomethanes N/A0.004 N/A

mg/L0.051Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L< 0.001Bromodichloromethane Jan-15-140.001 N/A

mg/L< 0.001Bromoform Jan-15-140.001 N/A

mg/L0.051Chloroform Jan-15-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-15-140.001 N/A

Jan-15-14102 % 70-130Surrogate: Toluene-d8 N/A

Jan-15-14100 % 70-130Surrogate: 4-Bromofluorobenzene N/A
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REPORTED TO
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AECOM - Kelowna

THM (RDNO Project)
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REPORTED

4010410

Jan-16-14

SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

MRL / 

Limit 
Units Prepared Analyzed Notes

Sample ID: 2B - 5 Day  (4010410-04)  [Water]  Sampled: Jan-08-14 08:25

Calculated Parameters

mg/L0.077Total Trihalomethanes N/A0.004 N/A

mg/L0.077Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L0.002Bromodichloromethane Jan-13-140.001 N/A

mg/L< 0.001Bromoform Jan-13-140.001 N/A

mg/L0.075Chloroform Jan-13-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-13-140.001 N/A

Jan-13-14120 % 70-130Surrogate: Toluene-d8 N/A

Jan-13-14124 % 70-130Surrogate: 4-Bromofluorobenzene N/A

Sample ID: 3A - Preserved  (4010410-05)  [Water]  Sampled: Jan-08-14 08:45

Calculated Parameters

mg/L0.045Total Trihalomethanes N/A0.004 N/A

mg/L0.045Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L< 0.001Bromodichloromethane Jan-15-140.001 N/A

mg/L< 0.001Bromoform Jan-15-140.001 N/A

mg/L0.045Chloroform Jan-15-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-15-140.001 N/A

Jan-15-14108 % 70-130Surrogate: Toluene-d8 N/A

Jan-15-14107 % 70-130Surrogate: 4-Bromofluorobenzene N/A

Sample ID: 3B - 5 Day  (4010410-06)  [Water]  Sampled: Jan-08-14 08:45

Calculated Parameters

mg/L0.071Total Trihalomethanes N/A0.004 N/A

mg/L0.070Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L0.002Bromodichloromethane Jan-13-140.001 N/A

mg/L< 0.001Bromoform Jan-13-140.001 N/A

mg/L0.069Chloroform Jan-13-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-13-140.001 N/A

Jan-13-14120 % 70-130Surrogate: Toluene-d8 N/A

Jan-13-14119 % 70-130Surrogate: 4-Bromofluorobenzene N/A
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PROJECT

AECOM - Kelowna

THM (RDNO Project)
WORK ORDER

REPORTED
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SAMPLE ANALYTICAL DATA

 Analyte
Result / 

Recovery

MRL / 

Limit 
Units Prepared Analyzed Notes

Sample ID: 4A - Preserved  (4010410-07)  [Water]  Sampled: Jan-08-14 09:05

Calculated Parameters

mg/L0.038Total Trihalomethanes N/A0.004 N/A

mg/L0.038Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L< 0.001Bromodichloromethane Jan-15-140.001 N/A

mg/L< 0.001Bromoform Jan-15-140.001 N/A

mg/L0.038Chloroform Jan-15-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-15-140.001 N/A

Jan-15-14105 % 70-130Surrogate: Toluene-d8 N/A

Jan-15-14105 % 70-130Surrogate: 4-Bromofluorobenzene N/A

Sample ID: 4B - 5 Day  (4010410-08)  [Water]  Sampled: Jan-08-14 09:05

Calculated Parameters

mg/L0.069Total Trihalomethanes N/A0.004 N/A

mg/L0.068Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L0.002Bromodichloromethane Jan-13-140.001 N/A

mg/L< 0.001Bromoform Jan-13-140.001 N/A

mg/L0.067Chloroform Jan-13-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-13-140.001 N/A

Jan-13-14118 % 70-130Surrogate: Toluene-d8 N/A

Jan-13-14118 % 70-130Surrogate: 4-Bromofluorobenzene N/A

Sample ID: 5A - Preserved  (4010410-09)  [Water]  Sampled: Jan-08-14 09:30

Calculated Parameters

mg/L0.036Total Trihalomethanes N/A0.004 N/A

mg/L0.036Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L< 0.001Bromodichloromethane Jan-15-140.001 N/A

mg/L< 0.001Bromoform Jan-15-140.001 N/A

mg/L0.036Chloroform Jan-15-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-15-140.001 N/A

Jan-15-1482 % 70-130Surrogate: Toluene-d8 N/A

Jan-15-1480 % 70-130Surrogate: 4-Bromofluorobenzene N/A
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Sample ID: 5B - 5 Day  (4010410-10)  [Water]  Sampled: Jan-09-14 09:30

Calculated Parameters

mg/L0.063Total Trihalomethanes N/A0.004 N/A

mg/L0.063Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L0.001Bromodichloromethane Jan-13-140.001 N/A

mg/L< 0.001Bromoform Jan-13-140.001 N/A

mg/L0.062Chloroform Jan-13-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-13-140.001 N/A

Jan-13-14113 % 70-130Surrogate: Toluene-d8 N/A

Jan-13-14120 % 70-130Surrogate: 4-Bromofluorobenzene N/A

Sample ID: 6A - Preserved  (4010410-11)  [Water]  Sampled: Jan-08-14 10:05

Calculated Parameters

mg/L0.032Total Trihalomethanes N/A0.004 N/A

mg/L0.032Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L< 0.001Bromodichloromethane Jan-15-140.001 N/A

mg/L< 0.001Bromoform Jan-15-140.001 N/A

mg/L0.032Chloroform Jan-15-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-15-140.001 N/A

Jan-15-14114 % 70-130Surrogate: Toluene-d8 N/A

Jan-15-14112 % 70-130Surrogate: 4-Bromofluorobenzene N/A

Sample ID: 6B - 5 Day  (4010410-12)  [Water]  Sampled: Jan-08-14 10:05

Calculated Parameters

mg/L0.062Total Trihalomethanes N/A0.004 N/A

mg/L0.062Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L0.001Bromodichloromethane Jan-13-140.001 N/A

mg/L< 0.001Bromoform Jan-13-140.001 N/A

mg/L0.061Chloroform Jan-13-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-13-140.001 N/A

Jan-13-14118 % 70-130Surrogate: Toluene-d8 N/A

Jan-13-14113 % 70-130Surrogate: 4-Bromofluorobenzene N/A
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Sample ID: 7A - Preserved  (4010410-13)  [Water]  Sampled: Jan-08-14 10:45

Calculated Parameters

mg/L0.031Total Trihalomethanes N/A0.004 N/A

mg/L0.031Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L< 0.001Bromodichloromethane Jan-15-140.001 N/A

mg/L< 0.001Bromoform Jan-15-140.001 N/A

mg/L0.031Chloroform Jan-15-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-15-140.001 N/A

Jan-15-14115 % 70-130Surrogate: Toluene-d8 N/A

Jan-15-14118 % 70-130Surrogate: 4-Bromofluorobenzene N/A

Sample ID: 7B - 5 Day  (4010410-14)  [Water]  Sampled: Jan-08-14 10:45

Calculated Parameters

mg/L0.062Total Trihalomethanes N/A0.004 N/A

mg/L0.062Total Trihalomethanes (as CHCl3) N/A0.003 N/A

Volatile Organic Compounds (VOC)

mg/L0.001Bromodichloromethane Jan-13-140.001 N/A

mg/L< 0.001Bromoform Jan-13-140.001 N/A

mg/L0.061Chloroform Jan-13-140.001 N/A

mg/L< 0.001Dibromochloromethane Jan-13-140.001 N/A

Jan-13-14118 % 70-130Surrogate: Toluene-d8 N/A

Jan-13-14116 % 70-130Surrogate: 4-Bromofluorobenzene N/A
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The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared 

in “batches” and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

• Method Blank (Blk): Laboratory reagent water is carried through sample preparation and analysis steps. Method Blanks indicate 

that results are free from contamination, i.e. not biased high from sources such as the sample container or the laboratory 

environment

• Duplicate (Dup): Preparation and analysis of a replicate aliquot of a sample. Duplicates provide a measure of the analytical 

method’s precision, i.e. how reproducible a result is. Duplicates are only reported if they are associated with your sample data.

• Blank Spike (BS): A known amount of standard is carried through sample preparation and analysis steps. Blank Spikes, also 

known as laboratory control samples (LCS), are prepared from a different source of standard than used for the calibration. They 

ensure that the calibration is acceptable (i.e. not biased high or low) and also provide a measure of the analytical method’s 

accuracy (i.e. closeness of the result to a target value).

• Standard Reference Material (SRM): A material of similar matrix to the samples, externally certified for the parameter(s) listed. 

Standard Reference Materials ensure that the preparation steps in the method are adequate to achieve acceptable recoveries of 

the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10 samples. For all types of QC, the specified 

recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages and/or 

prescribed by the reference method.

 Analyte Result MRL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
RPD

RPD 

Limit
Notes 

Volatile Organic Compounds (VOC),  Batch B4A0270

Blank (B4A0270-BLK1)  Prepared: Jan-13-14, Analyzed: Jan-13-14

mg/LBromodichloromethane < 0.001 0.001

mg/L< 0.001Bromoform 0.001

mg/L< 0.001Chloroform 0.001

mg/L< 0.001Dibromochloromethane 0.001

mg/L 0.0250 70-130Surrogate: Toluene-d8 1090.0272

mg/L 0.0250 70-130Surrogate: 4-Bromofluorobenzene 1170.0292

LCS (B4A0270-BS1)  Prepared: Jan-13-14, Analyzed: Jan-13-14

70-1301000.0200mg/LBromodichloromethane 0.020 0.001

mg/L 0.0200 70-1301190.024Bromoform 0.001

mg/L 0.0200 70-1301000.020Chloroform 0.001

mg/L 0.0200 70-130970.019Dibromochloromethane 0.001

mg/L 0.0250 70-130Surrogate: Toluene-d8 1110.0276

mg/L 0.0250 70-130Surrogate: 4-Bromofluorobenzene 1210.0302

Volatile Organic Compounds (VOC),  Batch B4A0394

Blank (B4A0394-BLK1)  Prepared: Jan-14-14, Analyzed: Jan-14-14

mg/LBromodichloromethane < 0.001 0.001

mg/L< 0.001Bromoform 0.001

mg/L< 0.001Chloroform 0.001

mg/L< 0.001Dibromochloromethane 0.001

mg/L 0.0250 70-130Surrogate: Toluene-d8 1200.0300

mg/L 0.0250 70-130Surrogate: 4-Bromofluorobenzene 1270.0316

LCS (B4A0394-BS1)  Prepared: Jan-14-14, Analyzed: Jan-14-14

70-1301010.0200mg/LBromodichloromethane 0.020 0.001

mg/L 0.0200 70-1301150.023Bromoform 0.001

mg/L 0.0200 70-1301020.020Chloroform 0.001

mg/L 0.0200 70-130960.019Dibromochloromethane 0.001

mg/L 0.0250 70-130Surrogate: Toluene-d8 1090.0273

mg/L 0.0250 70-130Surrogate: 4-Bromofluorobenzene 1170.0294
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 Analyte Result MRL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
RPD

RPD 

Limit
Notes 

Volatile Organic Compounds (VOC),  Batch B4A0394, Continued

Duplicate (B4A0394-DUP1)  Prepared: Jan-14-14, Analyzed: Jan-14-14Source: 4010410-01

mg/LBromodichloromethane 0.0010.001 200.001

mg/L< 0.001 < 0.001Bromoform 200.001

mg/L 50.055 0.058Chloroform 200.001

mg/L< 0.001 < 0.001Dibromochloromethane 200.001

mg/L 0.0250 70-130Surrogate: Toluene-d8 1090.0271

mg/L 0.0250 70-130Surrogate: 4-Bromofluorobenzene 1130.0282
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