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Oliphant Water Treatment Plant (WTP) has operated under challenging conditions since its inception in 

2006. In response to highly variable source water quality, process modifications have served to compound 

problems and have led to a poorly operating treatment plant. As a result, the Oliphant system was taken out 

of service in January, 2011 and bulk water transport from Wiarton was initiated. Associated Engineering 

was retained to review the plant design and recent past performance, as well as conduct a treatability study 

to identify near- and long-term mitigation measures with the end goal being to return the Oliphant WTP 

back into service.  

 

A review of the plant hydraulics revealed that the well pumping rate could be lowered in order to minimize 

the well drawdown rate. Furthermore, decreasing the flowrate would increase the contact time throughout 

the treatment processes, thereby potentially improving the treatment effectiveness.  

 

A treatability study of the raw ground water confirmed that the iron and manganese removal treatment 

should be successful if the greensand filters are operating properly. Therefore it is recommended that the 

greensand filter media and underdrains be replaced. Conversely, the chemically-assisted filtration was not 

found to be an effective treatment for organic carbon removal over the broad range of chemical doses 

tested due to the potential for impacting downstream processes. As a result, it is has been recommended 

that the addition of chemical coagulant and coagulant aid be discontinued during normal water quality 

conditions. Further assessment of this treatment process during the more challenging water quality events 

is required in order to evaluate its effectiveness for these episodes.  

 

An MOE Best Management Practices working paper that was released in 2011, addresses the use of UV 

irradiation for primary disinfection with a specific focus on adenovirus inactivation. This document approves 

the use of cartridge filtration, UV disinfection and then chlorination for 4-log virus inactivation in GUDI 

source water that is at low risk for sewage contamination. As a result, chlorination following UV disinfection 

is only required for adenovirus inactivation, and this can be achieved with much lower chlorine 

concentrations and contact times than was previously being targeted for complete 4-log virus inactivation. 

This development will allow for a disinfection strategy that utilizes much lower chlorine concentrations, and 

consequently, will lower disinfection by-product formation potentials in the finished water.  

 

Finally, it is recommended that a new hydrogeological assessment be done on the ground water aquifer in 

order to determine the actual sustainable yield from the wells. The pumping rates there were recommended 

based on the original assessments were found to result in rapid well draw-down rates. 

 

Conceptual costing for the immediate recommendations, as well as a proposed schedule for bringing the 

plant back into service, has been provided. 
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The Oliphant Water Treatment Plant (WTP) is located at No. 7 Fiddlehead Lane in the Oliphant area in the 

Town of South Bruce Peninsula. The plant is owned by the Town of South Bruce Peninsula (Owner) and 

operated by the Ontario Clean Water Agency (Operator).The treatment system consists of a chemically-

assisted filtration and UV irradiation / chlorination disinfection process which was commissioned in a new 

greenfield facility beside the original Fiddlehead pumphouse building in 2007. The construction of this 

system was determined to be the best solution for upgrading the area‟s water producing facilities during a 

Municipal Class Environmental Assessment (EA) completed in 2004/2005.  

 

Four different upgrade alternatives with varying storage capacities were provided in the Environmental 

Study Report (Upgrading of Oliphant Area Water Supply and Treatment Systems – January 2004). Of the 

options presented, the Owner elected for a system that would not have the capacity to provide Fire Safety 

Protection flows from storage (16.6 or 38 L/s for 2 hours), however it would have storage for the average 

day flow (with peak hourly flows), lawn watering and filter backwash capacity (a total volume of 230 m
3
). At 

this initial stage, the proposed treatment process included iron filtration, cartridge filtration, UV-disinfection 

and chlorination. It appears that these treatment processes were based on limited raw water data obtained 

in August 1995, February 2001, July 2002, and January 2006. This raw water data was available for review. 

There is also reference to some pilot-testing (Ref. 21); however this information was not made available for 

review. In the design brief prepared in January 2006, the treatment process had been upgraded to include 

chemically-assisted filtration (instead of cartridge filtration), likely due to the primary disinfection 

requirements in place for the groundwater under direct influence of surface water (GUDI) source 

classification.   

 

Since the plant was constructed in 2005/2006, the Oliphant WTP has faced numerous obstacles in 

complying with the Ontario Ministry of the Environment (MOE) Safe Drinking Water Guidelines (SDWG) and 

their Certificate of Approval (CofA) related to treated water quality and instrumentation reporting 

requirements as well as overall production capacity. The root of these obstacles lies within the complex 

source water and the subsequent process modifications that appear to have compounded the initial 

challenges. The following highlights provide a brief overview of the various process modifications at the 

Oliphant WTP since commissioning: 

 

 In 2007, following numerous applications for extension in the plant‟s commissioning/acceptance testing 

period, the MOE advised OCWA to take-over the operations of the Oliphant WTP. OCWA reports that 

at this time the plant had not been officially commissioned and was experiencing turbidity breakthrough 

events (>0.3 NTU) on a regular basis. 

 In dealing with turbidity breakthrough events, the polyaluminum chloride (PACl) doses were reportedly 

increased to levels ranging from 50 mg/L (as the minimum dose to avoid filter breakthrough) to above 

150 mg/L. These concentrations are reportedly based on the operator‟s experience and judgement, as 

well as on the recommendation of the chemical supplier (Kemira, Ref. 19). These PACl dosages are 

1 
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extremely high as typical dosages are in the 1 to 5 mg/L range.  Implications of dosing PACl at such 

high levels might include static mixer clogging, roughing filter blockages/clogging/media binding, 

coagulant breakthrough and PACl entering the greensand filter. 

 In 2008, trihalomethane (THM) levels exceeded the SDWG during four sampling events. To address 

this issue, a chloramination system was implemented in 2009.  

 Along with the chloramination system, 4 water-logged holding tanks were also installed in 2009 in order 

to provide free chlorine contact time for primary disinfection. These tanks, connected in series, were 

included following the UV reactor and sodium hypochlorite addition.  

 During an inspection of the Oliphant WTP on June 22, 2010, it was noted that the treated water free 

chlorine analyzer in place to monitor the chlorine residual leaving the contact chambers (4 water-logged 

tanks in series), was neither calibrated nor recording data properly, and therefore the CT (concentration 

of disinfectant multiplied by the contact time) required for virus inactivation could not be confirmed.  

Calibration of the analyzer was subsequently completed. 

 Following the chlorine analyzer servicing, it was observed that the primary disinfection chlorine residual 

(1.6 mg/L) could not be maintained for an extended period of time (2 to 2.5 hours) following filter 

backwashing.  Chloraminated water from the clearwell is used for backwashing the greensand filters, 

and this chloraminated water must be flushed from the filter before a free chlorine residual can be 

established.  Due to the abnormally long time period required to flush these greensand filters following 

backwashing, the required free chlorine residual was not being achieved prior to sending the water to 

the clearwell. As a result, a Notice of Violation was issued on January 11, 2011. 

 On January 18, 2011 the Town Council approved that the Oliphant Water Supply System (WSS) would 

be supplied with treated water from the Wiarton WTP. Bulk water transport to the Oliphant WTP 

clearwell has been in effect since January 19, 2011,and the Oliphant WTP treatment systems were put 

into a dormant mode on March 22, 2011. 

 

 

In May 2011, Associated Engineering (AE) was retained by the Owner to review the Oliphant WTP design 

and recent past performance, as well as conduct a treatability study to identify near- and long-term 

mitigation measures with the end goal being to return the Oliphant WTP back into service. The design 

review included a review of each key unit process from a process and hydraulic perspective, comment 

regarding the appropriateness of the design approach, as well as review of several operational strategies. 

The treatability study consisted of a study-specific characterization of both the Oliphant WTP groundwater 

supplies as well the nearby Lake Huron supply, jar testing, inspection of the roughing filter (often referred to 

as the adsorption clarifier in previous documentation) and greensand filters, assessment of the filter media, 

and conceptual costing for identified mitigation measures.  
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The Oliphant WTP raw water supply is sourced from two drilled groundwater wells approximately 80 feet 

deep (Well No. 1 and Well No. 2) on the original Fiddlehead site beside the Oliphant WTP. Both of these 

wells draw water from the same aquifer and are considered to be GUDI sources based on hydrogeological 

investigations commissioned in November 2002.  

 

It has been suggested that the water sourced from the GUDI wells may be impacted by infiltration from 

surrounding wetland/swamp areas. At certain times of the year, when pumping rates exceed the 

sustainable yield flowrates, tea-coloured source water has reportedly been pulled into the aquifer, resulting 

in very poor quality source water. This tea-coloured source water is not always observed, and its 

occurrence is thought to be dependent on seasonal conditions and the pumping rates applied to the wells. 

During discussions with the Owner it was suggested that the higher well draw-down rates could potentially 

be due to the lower Lake Huron water levels. Due to the GUDI nature of the aquifer, the water level in Lake 

Huron could have an impact on the aquifer water level. The Owner stated that the water levels in Lake 

Huron have dropped approximately 18 cm in the last year. 

 

Limited historical water quality data (dating back to 1995) was available for the Fiddlehead/Oliphant well 

water supplies, and has been summarized in Table 2-1 along with the water quality requirements mandated 

by the MOE Ontario Drinking Water Standards, Objectives and Guidelines. As mentioned earlier, 

referenced pre-design pilot testing water quality data was not available or reviewed as part of this review. 

The raw water quality historical data review suggests that dissolved organic carbon (DOC), iron, 

manganese, THM and chloramine objectives and requirements are the water quality parameters of 

concern.   

 

 

Parameter Units ODWS Objective 
Historical Levels (Ref. 

12 & 25) 

E. coli  
MAC

 CFU/100mL non-detectable 0 

Total Coliforms  
MAC

  CFU/100mL non-detectable 0 

Nitrate (as Nitrogen)  
MAC

 

mg/L 
10 <0.1 

2 
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Nitrite (as Nitrogen)  
MAC

 mg/L 1 <0.1 

Trihalomethanes  
MAC

 

mg/L 

0.100 

≤0.260 

(in the distribution 

system) 

Alkalinity 
OG

 mg/L as CaCO3 30-500 283 

Hardness 
OG

 mg/L as CaCO3 80-100 280 

Colour  
AO

 TCU 5 21 

Dissolved Organic 

Carbon  
AO

 

mg/L 
5 4.5-8.9 (Avg. 5.9 ± 1.7) 

Iron
  AO

 
mg/L 

0.3 
0.82-3.14 (Avg. 1.8 ± 

1.1) 

Manganese  
AO

 mg/L 0.05 0.024 

Organic Nitrogen  
OG

 mg/L 0.15 0.93 

pH  
OG

   (unitless)  6.5-8.5 7.61 

Total Dissolved Solids  
AO

 

mg/L 

500 - 

Turbidity  
AO

 NTU 5 - 

Chloramines  
MAC

 mg/L 3.0 - 

(MAC) Maximum Acceptable Concentration 
(AO)  Aesthetic Objective 
(OG) Operational Guideline 

 

 

The Oliphant WTP obtains its source water from a shallow limestone bedrock aquifer. This groundwater 

supply has been observed to have characteristically high levels of organics and iron/manganese. The 

existing design approach includes treating the groundwater supply with potassium permanganate for iron 

oxidation and polyaluminum chloride (PACl) for organics removal. These chemicals are mixed as the 

groundwater passes through an inline static mixer. Polymer is added to the water downstream of the inline 

static mixer and before it enters a roughing filter. As the pre-treated water passes through the roughing 

filter, additional floc formation and subsequent particulate removal is anticipated. The clarified water is then 

directed through both of the manganese greensand filters for iron / manganese removal and then a UV 

reactor for primary disinfection of Cryptosporidium oocysts and Giardia cysts. Sodium hypochlorite is added 

to the UV inactivated water and provided with enough contact time for primary disinfection of viruses in the 



 2 - Oliphant WTP: Current Design and Operating Conditions 
 

four water-logged tanks. Ammonium sulphate is added to the treated water as it enters the clearwell to form 

chloramines and manage the potential formation of disinfection by-products (DBPs) including THMs. The 

finished water is then pumped into the Oliphant WSS. Note, chloraminated water in the clearwell is used for 

filter backwashing.  

 

 

The specifications for the following unit operations were obtained from the June 2009 Oliphant Water Works 

Operations and Maintenance Manual (Ref. 32).  

 

 

The original Fiddlehead well was commissioned in 1971 by Dalton E. Wright. A second well at the 

Fiddlehead site was commissioned in 2002 by Davidson Well Drilling Ltd. In 2007, upgrades to Well 

No. 1 and Well No. 2 included new submersible well pumps, each with a rated capacity of 3.78 L/s 

(327 m
3
/d). The technical specifications for these well pumps are summarized in Table 2-2. 

 

The well assessment completed in 1971 during the commissioning of Well No. 1 included an 8 hour 

pumping test of the well and recommended a pumping rate of 50 gpm (3.15 L/s) (Ref. 12). The 

hydrogeological investigations conducted in November 2002 identified the maximum allowable flow 

from both wells to be 417 m
3
/d (4.83 L/s) after completing a 48 hour pumping test.   

 

Permit To Take Water (PTTW) #7415-6JLQ87 approves a total combined daily volume of 350,000 

L/d (4.05 L/s) to be taken from the limestone bedrock aquifer. The most recent CofA (dated June 1, 

2009) approves a maximum flow rate of 327 m
3
/d (3.78 L/s) of finished water into the Oliphant 

WSS.  

 

Unit Raw water pumps 

Manufacturer / Model No. Grundfos submersible pump, 60S50-7 (5HP) 

Location Well No. 1 & Well No. 2 (No. 7 Fiddlehead Lane) 

Number of pumps 2 

Mode of operation Duty / Standby 

Flowrate 2.52 to 4.73 L/s 

 

TDH 36 to 59 m 
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Based on our understanding of the current and future population and demand projections for the 

Oliphant WSS, both the PTTW and CofA greatly exceed the required production capacities required 

from the Oliphant WTP. This observation will be explored in more detail in a later section. 

 

 

Following the potassium permanganate, PACl and polymer addition, the pre-treated water passes 

through an upflow roughing filter which contains a 0.92 m depth of what appears to be silica quartz 

media (4 x 10 mesh sized particles). The roughing filter technical specifications are outlined in 

Table 2-3.  Pictures of the roughing filter media and top collection assembly are shown in Figure 

2-1. According to the manufacturer‟s shop drawings, the underdrain assembly consists of a 75 mm 

diameter distribution header and radial laterals in Sch. 80 PVC slotted pipe.  

 

Unit Roughing filter 

Manufacturer Napier-Reid Ltd. 

Number of filters (i.e., number of tanks) 1 

Mode of operation Duty / Upflow 

Filter surface area 1.82 m
2
   

Filter media schedule 

 

- 920 mm layer of 4x10 mesh spherical media (silica quartz) 

- 150 mm of 10x5 mm gravel 

- 150 mm of 15x5 mm gravel 

Flow / contact time Design:  4.84 L/s;  17 min   

Current Actual Average:  3.65 L/s;  20 min 

Air scour rate required 145 SCFM 

Forward flush rate required 6.3 L/s (provided by raw water pumps) 

Flushing trigger 1.6 m headloss 

Cleaning requirement Alkaline wash 2 to 4 times per year 
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Iron and manganese removal is the primary objective of greensand filtration. Additionally, some 

DOC removal may be achieved by the layer of anthracite filter media that overlays the catalytic 

greensand media (MD-80). The catalytic media is designed to remove iron and manganese 

precipitate formed through oxidation by potassium permanganate.  The technical specifications for 

the two manganese greensand filter units are summarized in Table 2-4. According to the 

manufacturer‟s shop drawings, the underdrain assembly consists of a 75 mm dia. distribution 

header and radial laterals in Sch. 80 PVC slotted pipe.  

  

Unit Greensand filter 

Manufacturer Napier-Reid Ltd. 

Number of filters (i.e., number of tanks) 2 (in parallel)  

Mode of operation Design:  Duty / Standby   

Current: Duty / Duty 

Filter surface area 1.76 m
2
   

Filter media schedule 

 

- 300 mm layer of 1.2-1.0mm anthracite (U.C. = 1.7; S.G. = 1.6) 

- 500 mm layer of 0.4 mm MD-80 catalytic media (U.C. = 1.6; 

S.G. = 4.0) 
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- 75 mm layer of 3x1.5 mm Garnet gravel 

- 75 mm layer of 6x3 mm silica gravel 

- 38 mm layer of 12x6 mm silica gravel 

- 75 mm layer of 20x12 mm silica gravel 

- 100 mm layer of 40x20 mm silica gravel 

Design flow/contact time 4.84 L/s  (filtration rate: 9.9 m/h) 

Air scour rate required 62 SCFM 

Backwash rate required 22 L/s (79.2 m
3
/h) (from backwash pumps) 

Cleaning requirement Alkaline wash 1 to 2 times per year 

 

 

Primary disinfection for Cryptosporidium oocysts and Giardia cysts is provided by a single UV 

reactor. The reactor provides a UV dose of 40 mJ/cm
2
. Depending on the ultraviolet transmittance 

(UVT), the reactor has been validated for different flow capacities for 2-log inactivation of 

Cryptosporidium oocysts, 3-log inactivation of Giardia cysts, and 4-log inactivation of viruses. The 

UV reactor technical specifications are summarized in Table 2-5.  

 

Unit UV Reactor 

Manufacturer / Model No. Trojan Model UV Swift SC-BO4 

Number of reactors 1 

Location Downstream of greensand filtration 

Mode of operation Duty 

UV Fluence 40 mJ/cm
2
 

UVT  ≥ 80% / ≥ 90% 

Flowrate 327 m
3
/d  (3.78 L/s) / 418 m

3
/d  (4.84 L/s) 

 

 

In conjunction with implementing chloramination, 4 water-logged holding tanks (that are connected 

in series) were installed following the UV reactor and the sodium hypochlorite addition and before 
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the ammonium sulphate addition. These tanks provide free chlorine contact time for virus 

inactivation. The technical specifications for these tanks are provided in Table 2-6. 

 

Unit Water-logged holding tanks 

Number of Holding Tanks 4 

Mode of operation Duty / Duty / Duty / Duty (in series) 

Tank Volume 450 L/tank 

Total Operating Volume  1800 L (1.8 m
3
) 

Baffling factor  0.3  

Total Effective Volume 540 L (0.54 m
3
) [with a baffling factor of 0.3] 

T10 contact time 2.38 min (when flow is 3.78 L/s or 327 m
3
/d) 

 

 

The Clearwell is located beneath the Oliphant WTP facility and is part of the primary disinfection 

strategy for virus inactivation, storage requirements for the Oliphant WSS, and backwash water 

supply for backwashing the iron / manganese filters. The Clearwell technical specifications are 

summarized in Table 2-7. 

 

Unit Clearwell  

Number of Clearwells 1 

Number of Clearwell Cells 2  

Mode of operation Duty / Duty (in parallel) 

Cell Dimensions 7.419 m (L) x 5.495 m (W) x 3.2 m (D) x 2 Cells 

Operating depth 2.9 m 

Total Operating volumes 236.5 m
3
  (max.) 
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Baffling configuration Inlet: None 

Outlet: None 

Baffling factor (t10 / HDT) 0.1 

T10 contact time 104 min  (at 3.78 L/s) 

Storage time 17.4 h  (at 3.78 L/s) 

 

 

High lift pumps (HLP) convey chloraminated finished water from the clearwell to the Oliphant WSS 

and ultimately to each user‟s tap. These pumps are designed and operated based on a duty / 

standby configuration. The HLP technical specifications are summarized in Table 2-8. 

 

Unit High Lift Pumps  

Manufacturer / Model No. N/A 

Number of pumps 2 

Location One pump in each of the clearwell cells 

Mode of operation Duty / Standby 

Flowrate 8.1 L/s 

TDH 60 m 

 

 

The chemical metering pump specifications for the following chemical dosing systems are 

summarized in Table 2-9. With the exception of the potassium permanganate pump, all of the 

chemical metering pumps are designed and operated based on a duty / standby configuration.  

 

Potassium Permanganate (KMnO4) 

Iron and manganese removal is achieved through oxidation by potassium permanganate. 

Potassium permanganate (as a 4% solution) is dosed into the raw water at a concentration of 

approximately 3.70 mg/L. The potassium permanganate concentration applied to the water is very 

important, as an excessive dose will result in the greensand filter effluent being pink, while a dose 

that‟s too low will result in manganese leaking into the filter effluent. 
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Polyaluminum Chloride (PACl) 

PACl coagulant is dosed after the potassium permanganate addition and immediately prior to 

entering an inline static mixer. It appears that the main objective in treating the water with a 

coagulant is removal of organics (as the groundwater has a DOC of >5 mg/L). Floc generated in the 

static mixer, pipe and roughing filter is to be removed by the roughing filter before the water enters 

the manganese greensand filters.  

 

Magnafloc Polymer (Coagulant Aid) 

Polymer is dosed at a concentration of 0.12 mg/L after the static mixer in order to aid in floc 

formation and thereby organics removal.  

 

Sodium Hypochlorite (NaOCl) 

Liquid chlorine is dosed into the system following the UV disinfection reactor. This chlorine dose is 

set to achieve a 1.6 mg/L of free chlorine residual following the primary disinfection contact time in 

order to achieve the CT for 4-log virus inactivation.  

 

Ammonium Sulphate ((NH4)2SO4) 

Ammonium sulphate is dosed into the chlorinated water at a chlorine to ammonia ratio of 

approximately 4.5:1 prior to being sent to the clearwell. This ratio is targeted in order to maximize 

the monochloramine formation for secondary disinfection. 

 

Process Item Potassium 

permanganate 

(KMnO4) 

Polyaluminum 

chloride 

(PACl) 

Magnafloc 

polymer 

Sodium 

hypochlorite 

(NaOCl) 

Ammonium 

sulphate 

((NH4)2SO4)  

Pump Model Alldos M209-

2.2D solenoid 

diaphragm 

Alldos M209-

5.5D solenoid 

diaphragm  

Alldos DDI 

209D 14-4 

diaphragm 

Alldos 209D 

solenoid 

diaphragm 

N/A 

Number of 

Pumps 

1 2 (1 duty; 1 

standby) 

2 (1 duty; 1 

standby) 

2 (1 duty; 1 

standby) 

2 (1 duty; 1 

standby) 

Flowrate Rated 

For 

2.2 L/h 5.5 L/h 3.5 L/h 0.59 L/h N/A 

Normal Dosing 

Rate 

0.3 L/h 1.5 L/h N/A 0.17 L/h  N/A 

TDH 10 m 10 m 10 m 10 m N/A 
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Chemical 

Storage Capacity  

150 L tank 150 L tank 130 L tank 150 L tank 150 L tank 

 

The backwash pump provides treated water from Cell No. 1 of the clearwell to the greensand filters 

during their backwashing events. The backwash pump technical specifications are summarized in 

Table 2-10. 

 

Unit Backwash pump 

Manufacturer / Model No. Goulds Model 300L 15 

Number of pumps 1 

Location Clearwell Cell No.1 

Mode of operation Duty 

Flowrate 80 m
3
/h  (22.1 L/s) 

TDH 21 m 

 

 

 

 

Based on the MOE‟s Procedure for Disinfection of Drinking Water in Ontario (2003; revised 2006), 

the Oliphant WTP must achieve the microbiological treatment requirements summarized below in 

Table 2-11.  

Pathogen Minimum Requirement 

Cryptosporidium oocysts 2-log (99%) removal or inactivation 

Giardia cysts 3-log (99.9%) removal or inactivation 

Viruses 4-log (99.99%) removal or inactivation 
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A well-operating chemically-assisted filtration process is credited with 2-log Cryptosporidium 

oocyst, 2.5-log Giardia cyst, and 2-log virus removals. This results in a 0.5-log and 2.0-log 

inactivation for Giardia cysts and viruses, respectively, being necessary through subsequent 

disinfection processes. Therefore, if the Oliphant WTP was operating well, the disinfection 

processes in place (UV for primary disinfection of Cryptosporidium oocyst and Giardia cyst, and 

chlorination for primary disinfection of viruses) would be considered an appropriate disinfection 

strategy for a GUDI source water. However, under recent operating conditions the chemically 

assisted filtration process has been unreliable, and as a result primary disinfection has been 

achieved with disinfection processes alone.  

 

If all the microbial treatment requirements were provided by the disinfection processes, the 

following considerations must be taken into account: 

 

The UVT of the greensand filter effluent has not been reported upon in the documentation provided 

to date. That being said, the UV reactor has been rated to provide 40 mJ/cm
2
 for water with a UVT 

of 90% at 4.84 L/s (or a UVT of 80% at 3.78 L/s). However, since the UVT of the greensand filter 

effluent is unknown at this point, the actual inactivation being achieved is also unknown.  Since 

typical operating conditions are generally less than the design flowrate (<3.78 L/s), it has been 

assumed that the rated dose is being achieved and therefore Cryptosporidium and Giardia 

inactivation is being accounted for. 

 

However, without effective chemically-assisted filtration in place, 4-log virus inactivation cannot be 

received with UV disinfection alone, and must be achieved by subsequent chemical disinfection. 

Based on the Procedure for Disinfection of Drinking Water in Ontario, a free chlorine CT of 6 mg/L-

min must be achieved in order to get 4-log virus inactivation. Prior to 2009, the clearwell acted as 

large chlorine contact chamber and easily achieved the required CT for virus inactivation. However, 

with the implementation of chloramination, the free chlorine contact time was moved to 4 water-

logged holding tanks following UV disinfection and prior to ammonium sulphate addition. With a 

very limited effective volume through these tanks a free chlorine residual of 1.6 mg/L was targeted. 

 

Based on the baffling factor that is assumed for the 4 water-logged tanks, varying contact times and 

log-inactivation would be achieved at the 3.78 L/s flowrate currently permitted. Given the 1.6 mg/L 

free chlorine residual being targeted at the effluent of the tanks, our calculations show that the 

tanks would have to have a baffling factor of 0.5 to achieve the required CT (6 mg/L-min) as shown 

in Table 2-12.  Based on experience, water-logged holding tanks of this type contain little to no 

baffling, and therefore assuming a baffling factor of approximately 0.1 to 0.3 is most appropriate.  

Based on the baffling factor, the target chlorine residual and permitted system flowrate being used 

in the calculations, it is possible that primary disinfection is not being achieved by the current 

system. 
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Volume 
 

(m
3
) 

Peak 
Flow 
(m

3
/d) 

Baffling 
Factor 

Effective 
Volume 

(m
3
) 

Chlorine 
Residual 

(mg/L) 

CT10 

 
(mg/L·min) 

CT99.99 

 
(mg/L·min) 

CT10/CT99.99 
 

Viruses 
Log-

Removal 

1.82 327 0.1 0.18 1.60 1.28 6.0 0.21 0.85 

1.82 327 0.3 0.54 1.60 3.84 6.0 0.64 2.56 

1.82 327 0.5 0.91 1.60 6.40 6.0 1.07 4.27 

 

 

 

Due to the GUDI nature of the Oliphant WSS well supply, relatively high organic carbon 

levels, ranging from 6 to 9 mg/L, have been observed historically. This organic carbon 

effectively acts as a precursor for THM compounds when treated by chlorination. The rate 

of THM formation is known to be directly dependant on the following factors: 

 

 Presence of organic precursors 

 Level of free chlorine residual 

 Water temperature 

 pH of the water 

 Bromide concentration, and 

 Chlorine contact time. 

 

THM concentrations in the Oliphant system have historically exceeded the maximum 

contaminant level of 100 µg/L (concentrations ranged from 92-197 µg/L in 2008 and the 

first half of 2009). As a result, a number of the commonly recommended THM control 

strategies have been implemented to date.  

 

Efforts to improve the coagulation/flocculation/filtration process have been made in order to 

increase the removal of organic THM precursors. These changes have included: increasing 

the coagulant dose over a very broad range and the addition of a polymer coagulant aid.  

 

Another strategy for THM reduction is to reduce the free chlorine contact time to achieve 

the minimum CT necessary for primary disinfection. This has been accomplished through 

the addition of ammonium sulphate and the resulting chloramination of the disinfected 

water prior to storage in the clearwell. Chloramination is known to produce THMs at such 

low levels that they are generally considered to be non-THM forming. Following the 

installation of the chloramination process on July 14-16, 2009, the THM levels have been 

reduced to concentrations in the range of 23-41 µg/L. 
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The filter backwash strategies for the roughing and greensand filters are summarized in Table 2-13. 

The greensand filter backwash strategy has adapted over time as changes were made to the 

system.  

 Roughing Filter Greensand Filters 

Filter runtime 2 hour (new: 2 hour) 8 hour (new: 26 hour; worst case: 

2hr) 

Backwash water source Raw water Finished water from clearwell 

(chloraminated after July, 2009) 

Backwash trigger Runtime Used to be headloss;  

then switched to runtime. 

Backwash strategy 5 min @ 3.65 L/s with air scour + 

8 min @ 7.30 L/s 

5 min @ 2.3 L/s with air scour + 

8 min @ 22 L/s. 

Backwash volume 4-5 m
3
 11-14 m

3
 

Filter-to-waste None With chlorinated water:  

10 min @ 3.65 L/s  (2.2 m
3
) 

With chloraminated water: 

2-2.5 hr @ 3.65 L/s (26-33 m
3
) 

 

According to the Operator the chemical cleaning strategy that was used for all three filters has been 

initiated every 6 months for the last 2 years of operation. This cleaning strategy is summarized in 

Table 2-14. 

Cleaning intervals 6 months 

Chemical  60 L of 25% sodium hydroxide 

Procedure - 60 L of 25% NaOH fed into the filter unit at a rate that achieved a 

pH of 13. 

- Air scour each filter every 2 hours for a total of 10 hours. 

- Soak filter media overnight in alkaline water. 

- Air scour and proceed with backwash strategy. 
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Chloramination was found to successfully reduce the THM concentrations in the finished 

water. However, issues have arisen with regards to using this chloraminated water to 

backwash the pressure greensand filters.  

 

Most recently, backwashing of the greensand filters has been required every 8 hours of 

filter runtime (according to the Operator), and consumes approximately 11 to 14 m
3
 of 

treated (chloraminated) water from the clearwell.  The backwash strategy entails 5 minutes 

of air scour with low-rate water wash at 2.3 L/s, followed by 8 minutes of high-rate wash at 

22 L/s. Under the most challenging of conditions, the greensand filter runtimes were as low 

as 2 hours. 

 

After backwashing is completed, the system is run in forward mode with the filter effluent 

being sent to waste and disposed of in the ditch outside of the water treatment building. All 

of the chloraminated water, which has submerged the greensand filters during 

backwashing, must be flushed out of the system before the filter effluent can be brought 

back online. As long as chloramines are present in the filter effluent they will consume any 

free chlorine that is dosed into the water, thereby preventing the free chlorine residual 

required for primary disinfection from being achieved.  

 

Currently the filter-to-waste time period required to flush the chloramines out of the 

greensand filters following a filter backwash is 2 to 2.5 hours (which is equal to 26-33 m
3
 of 

water being sent to waste). This is the primary concern of the Oliphant WTP, as it is felt that 

this is too much water to be sending to the ditch outside of water treatment building.  

 

Prior to the use of chloramination, the filter-to-waste time period lasted for 10 minutes with 

the system running at 3.65 L/s.   

 

 

Based on previous experience, flushing chloraminated water out of the greensand filters 

should require no more than 2 filter volumes worth of raw/non-chloraminated water (i.e., 4 

to 5 m
3
 of backwash water). It is not well understood why this prolonged flushing period has 

been occurring. One possible justification for this could be filter clogging as a result of 

coagulant entering the sand filters. This likelihood was realized due to the understanding 

that 168 mg/L of PACl coagulant had historically been used in this direct filtration system 

(Ref. 34). In comparison, coagulant doses typically applied in a direct filtration system 

range from 1 to 5 mg/L of PACl.  
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One consequence of coagulant entering the greensand filter is the potential formation of 

“mudballs”, which are agglomerates of filter media, dirt, clay, flocculated material and 

coagulant chemical.  These large clumps form when gelatinous solids accumulate on the 

filter media particles.  If effective backwashing is in place, these agglomerates should not 

form. However, if an excessive amount of coagulant chemical were dosed into the system, 

it is possible that they may not be avoided, even with proper backwashing.  Mudballs will 

grow in size and range from pea sized clumps up to large solid collective masses. These 

deposit settle down to the sand-gravel media interface and accumulate there. Their 

presence may result in increased headloss, channelling/short-circuiting, and a decline in 

filter effluent quality. 

 

 

 

Hydraulically, there are four (4) process lines driven by the Well pumps, backwash pump, and high lift 

pumps.  Among those, the adsorption clarifier backwash line is driven by two (2) raw water pumps to obtain 

higher backwash flowrate while the water treatment line is driven by only one (1) raw water pump at a 

maximum flowrate of 327 m
3
/d. A typical flow diagram of the water treatment system is presented in Figure 

2-2. Table 2-15 describes the key components of each process line and their design capacities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

1 2 

4 5 6 

9 8 
Clearwell 

7 

10 

LEGEND 

1 – Well Pump #1  6 – Waterlogged tanks 

2 – Well Pump #2  7 – High Lift Pumps 

3 – Adsorption Clarifier 8 – Backwash Pump 

4 – Greensand Filters 9 – Waste Storage Tank 

5 – UV Reactor #1 10 – User 

 

  Water Treatment Line 

  Pressure Filter Backwash Line 

  Distribution Line   

                             Adsorption Clarifier Backwash Line 
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Process Lines Unit Description Design Capacity 

Water Treatment 

Line 

Well pump #1 / #2 Located in Well #1 / #2 327 m
3
/d 

Adsorption Clarifier One (1) clarifier 327 m
3
/d 

Pressure Filters Two filters, running in parallel 327 m
3
/d 

UV Reactor #1 UV #2 is not installed 327 m
3
/d 

Waterlogged Tanks Four tanks, every two in series 327 m
3
/d 

Adsorption Clarifier  

Backwash Line 

Well pump #1 & #2 Located in Well #1 & #2 7.3 L/s (631 m
3
/d) 

Adsorption Clarifier One (1) clarifier 7.3 L/s (631 m
3
/d) 

Pressure Filters  

Backwash Line 

Backwash pump Located in Clearwell #1 80 m
3
/h (1920 m

3
/d) 

Pressure Filter One (1) of the two (2) filters 80 m
3
/h (1920 m

3
/d) 

Distribution Line High Lift Pump #1 & #2  1660 m
3
/d 

Distribution Header 200 mm diameter 1660 m
3
/d 

 

It should be noted that the design capacities shown in Table 2-15 are virtually maximum flowrates through 

those components during hydraulics analyses, even though some of them are lower than approved. 

 

 

Based on the original detailed drawings in 2006 and the Design Brief revised in 2009, hydraulics 

analysis for the four (4) process lines were conducted. The maximum total dynamic head (TDH) of 

the system under the worst case scenario were calculated and compared with driven pump 

capacities, as shown in Table 2-16. 
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Unit Group System  

Flowrate 

Pump  

Flowrate 

Total  

Dynamic  

Head 

Existing 

Pump  

Capacity 

Water Treatment Line 327 m
3
/d 327 m

3
/d 46.7 m 327 m

3
/d, 47 m 

Adsorption Clarifier Backwash Line 7.3 L/s 3.65 L/s 29.6 m 3.65 L/s, 50 m 

Pressure Filters Backwash Line 80 m
3
/h 80 m

3
/h 21 m 80 m

3
/h, 21 m 

Distribution Line 1660 m
3
/d 830 m

3
/d 49.1 m 830 m

3
/d, 50 m 

 

According to the hydraulic analysis, it can be seen that the existing system is capable of treating 

327 m
3
/d as the maximum steady flowrate when running a single raw water well pump, though 

some hydraulic bottlenecks exist in the process train as described below: 

 

 The raw water pump control valves come with orifice plates that consume almost 4 m of 

headloss at the maximum flowrate. The pump control valve was initially designed for pump 

flow control by integrating the orifice plate assembly. However, these orifice plates are not 

necessary if a modulating valve can control the flow without creating as much headloss. 

 

 In this system the 32 mm piping which interconnects the waterlogged tanks consumes 

more than 7 m of headloss at the maximum flowrate. The size of these pipes may be 

increased since these tanks only provide additional storage.  

 

It is recommended the flow control valve be replaced and that the size of the 32 mm 

interconnecting pipes be increased in order to trim the headloss of the system. 

 

Based on the hydraulic analysis, the capacities of the backwash pump and the high lift pumps were 

properly rated in the original design.  

 

 

Currently, the Oliphant WTP is rated at 327 m
3
/d. However, the actual water consumption in the 

Oliphant area ranges from 10 to 50 m
3
/d, which is much lower than what the system was designed 

for. The significant difference between the design capacity and actual water demand may be a 

partial cause of the performance issues experienced. Due to the supply-demand disconnect, the 

system operates at a maximum flowrate for a couple of hours per day and then goes into a standby 

mode for the remainder of the time. The system is less hydraulically effectively when operated at 

high flowrates because of the considerable headloss experienced. Furthermore, process units must 

tolerate larger impact loads during the daily start-up. As a result, filter media could be more prone 
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to clogging by coagulated water under these extended settling times. Additionally, the desired 

inactivation is more difficult to achieve at high flowrates due to requiring longer holding times.  

 

Mechanical/hydraulic considerations have been taken into account in recommending that the 

system flowrate be reduced to 2.52 L/s. The major limiting factor was found to be the pump 

operating ranges. There are three (3) types of pumps in the Oliphant system, and their operating 

ranges are summarized below in Table 2-17 as per the manufacturer‟s data sheets. 

 

Pump Location Description Operating  

Range 

Raw water pumps  Well #1 & #2 Grundfos submersible pump, 60S50-7 

(5HP) 

2.52~4.73 L/s 

59~36 m 

Backwash pump Clear well #1 Goulds submersible pump, 300L15, 15HP 6.31~28.39 L/s 

53~14 m 

High lift Pumps Clear well #1 & #2 N/A N/A 

 

From the hydraulic analyses completed, the system flowrate is determined by the raw water pump 

operating capacity. This pumping speed could be further reduced (below 2.52 L/s) by means of a 

Variable Frequency Driver (VFD) or a Modulating Valve. The raw water pumps can be operated at 

as low as 2.52 L/s (218 m
3
/d) if throttled by modulating valve only. The VFD is a better solution as it 

will reduce the flowrate even lower without compromising pump efficiency. However, the higher 

cost associated with the VFD becomes a limiting factor. 

 

 

Based on the review of the information received to date regarding the Oliphant WTP source water quality, 

original design, recent history and operational changes, the design approach and the equipment sizing 

appear to be appropriate. Considering the challenges that have been faced by everyone involved, the intent 

behind the system design and process changes were reasonable considering the challenging and varied 

nature of the groundwater supply.  

 

That being said, it is clear from the review of the historical timeline that process changes have now resulted 

in the need to transport bulk water from the Wiarton WTP. It is unfortunate that due to the lack of treatment 

process knowledge the modifications that were made have resulted in a worsening series of events. 

Nevertheless, based on our understanding of the issues and our process knowledge, there appears to be 

cost-effective solutions to bring the Oliphant WTP back online in a timely manner. 

 



 

 

An intensive two day treatability study was conducted by Associated Engineering at the Oliphant WTP on 

May 30 & 31, 2011. The ultimate objective of the study was to provide insight and recommendations for 

bringing the Oliphant WTP processes back into effective operation by focusing on the treatability of the 

source water.  

 

Bench-scale tests were done on the ground and surface waters available in order to provide some 

understanding of the treatability of the source water. The „treatability‟ refers to how readily the organics, 

iron, manganese, turbidity, UTV, etc. respond to treatment chemicals and conditions. An ordinary jar-test 

procedure is not necessarily a good method for optimizing coagulant dose for direct filtration; however it 

was used to simulate the treatment chemistry. Pumping of the groundwater wells was monitored and the 

raw source water samples were characterized. The plant Operator (OCWA) was available to discuss the 

systems typical operating conditions and the recent challenges experienced.  

 

Following the 2 days of onsite testing, additional testing was found to be necessary. On June 13
th
, 2011, the 

Operator shipped 50 L of Oliphant WTP groundwater to Associated Engineering‟s Toronto Office. Further 

treatability testing was completed upon arrival on June 14
th
, 2011. 

 

 

In discussing the system‟s operations, a number of immediate goals became apparent, which can be 

broken down into water quality, treatment system and production capacity goals. 

 

Immediate Water Quality Goals 

1. Ensure that the chlorine residual required for primary disinfection is being achieved. 

2. Maintain the acceptable THM levels currently being achieved (minimize these levels as much as 

possible). 

 

Immediate Treatment Operation Goals 

1. Ensure that the system is achieving the required treatment objectives and disinfection credits. 

2. Decrease the filter-to-waste time period following greensand filter backwashes. 

3. Increase the filter runtimes to >24 hours. 

4. Increase the effectiveness of the filter backwash processes. 

5. Achieve iron removal in the greensand filters in order to avoid iron precipitate from accumulating in 

the clearwell. 

 

Immediate Production Capacity Goals 

1. Determine what the sustainable yield is for the aquifer (this should be the maximum production 

capacity for the Oliphant WTP). 

3 
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1. Decreased chemical consumption (coagulant, polymer, chlorine, ammonium sulphate). 

2. Decreased volume of wastewater being generated in backwashing, filter-to-waste and filter 

ripening. 

3. Lower chlorine demand and disinfection-by-product formation. 

4. Improved source water quality (lower DOC concentration and colour) – possibly through 

changing the source water. 

 

 

 

The Oliphant WTP groundwater supply was sampled and characterized numerous times over the 

course of the treatability study. Samples taken from Wells No. 1, No. 2 and No. 1 and 2 combined, 

are summarized in Table 3-1along with the historical water quality data and the ODWS 

requirements. The total iron concentration of the groundwater supply is generally constant at 2.5 

mg/L of Fe, with almost all of the iron being in a dissolved form. The UVT of the unfiltered water 

remained at approximately 50% with a pH of 8. 

 

The dark tea-coloured ground water that has been observed by the Operator in the past was not 

observed at any time during the 2 days of pumping the wells and testing. This is likely due to the 

limited time available to pump the wells and therefore the water levels that the wells were pulled 

down to were not representative of worst case conditions. The appearance of the tea-coloured 

source water that is presumed to infiltrate into the groundwater aquifer, is dependent on numerous 

factors such as the season, recent weather conditions, and the pumping rate and duration. Further 

raw water quality characterizations at monthly intervals might provide a better indication of the 

range of water qualities that would be experienced year round by the system. 

Ground water samples were also obtained and sent to Maxxam Analytics for further analysis. 

These samples were submitted to the Maxxam Mississauga Laboratory on June 1
st
, 2011 (1 day 

after the samples were collected).  It should be noted that these samples were not preserved in any 

way other than being stored at 4
o
C until submission. The main results of interest from these 

analyses are shown in Table 3-1. 
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Parameter 
ODWS 

Objective 

Historical Levels 

(Ref. 12 & 25) 

Well 

No.1 
Well No.2 

Wells No. 1 

& No. 2 

Combined 

E. coli 
MAC

 
non-

detectable 
0 CFU/100mL - - - 

Total Coliforms 
MAC

  
non-

detectable 
0 CFU/100mL - - - 

Nitrate (as Nitrogen)  
MAC

 10 <0.1 - - - 

Nitrite (as Nitrogen)  
MAC

 1 <0.1 - - - 

Trihalomethanes  
MAC

 0.100 

≤0.260 

(in the distribution 

system) 

- - - 

Alkalinity (as CaCO3) 
OG

 30-500 283 - 278 266 

Hardness (as CaCO3) 
OG

 80-100 280 - 290 280 

Colour  
AO

 5 TCU 21 TCU - 41 TCU 31 TCU 

Dissolved Organic Carbon  
AO

 
5 

4.5-8.9 

(Avg. 5.9 ± 1.7) 
- 6.2 5.5 

Iron
  AO

 0.3 
0.82-3.14 

(Avg. 1.8 ± 1.1) 

2.4 - 

2.6 
2.4 2.2 

Manganese  
AO

 0.05 0.024 
0.01 - 

0.15 
0.22 0.13 

Organic Nitrogen  
OG

 0.15 0.93 - - - 

pH  
OG

 6.5-8.5 7.61 8.0 7.9 7.8 

Total Dissolved Solids  
AO

 500 - - 296 287 

Turbidity  
AO

 5 NTU - 2.5 0.4 1.9 

Chloramines  
MAC

 3.0 - - - - 

All units are in mg/L unless otherwise specified. 
(MAC) Maximum Acceptable Concentration;  (AO)  Aesthetic Objective;  (OG) Operational Guideline 
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Aeration tests were completed on groundwater samples from wells No. 1 and No. 2 using a 

simple air pump on day 1 and 2 of testing. Air was pumped through a water sample for 3 

hours, with measurements taken before aeration, after 36 minutes and after 3 hours of 

aeration.  

 

A technical review of the Oliphant WTP had not been completed at the time of the 

treatability study. Process calculations completed onsite provided a general idea of the 

typical operating conditions (flowrates, holding/reaction times, etc.). As a result, a ball-park 

calculation of the reaction time available through the piping and roughing filter prior to the 

greensand filters gave an estimate of 36 minutes. Thirty-six minutes of reaction time was 

consistently used throughout the study. However, after completing the technical review of 

the system, under typical operating flowrates (3.6 L/s) the reaction time available prior to 

filtration was found to be closer to 20 minutes.  This shorter time variation was taken into 

account through conservative recommendations. 

 

In order to investigate the impact of reaction time on the treatability of the source water, a 3 

hour reaction time was used in this study. If the system flowrate were to be significantly 

decreased to allow for a much longer reaction time through the roughing filter a 3 hour 

reaction time could be achieved by operating at 0.4 L/s. Regardless of whether this very 

low flowrate is practical with respect to meeting daily water demands, it was used to 

determine whether or not adequate reaction time was being provided, or if extending the 

reaction time could possibly improve the treatability. 

 

Little change was observed between the 36 minute and 3 hour aeration samples, and 

therefore only the 36 minute aeration results are presented. These water quality 

measurements are presented in Table 3-2 and Figure 3-1. The high level of iron which was 

observed to come out of solution after 36 minutes of aeration time demonstrates that the 

iron in the groundwater is not complexed with natural organic matter (NOM). If the iron 

were complexed very little iron would come out of solution, as oxygen is not able to break 

the iron-NOM complex bonds.  

 

Water Quality 

Parameter 

Units Initial Raw 

Water 

After 36 min 

Aeration 

Change 

Total Iron mg/L 2.1-2.4 2.1-2.4 No change 
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Dissolved Iron mg/L 2.0-2.3 0.03-0.09 Decreased by 96 to 99% 

UVT % 48-57% 46-48% No change 

Turbidity NTU 0.4-1.9 5.0-5.4 Increased by 3 to 5 NTU 

pH  7.8-7.9 8.4-8.7 Increased by 0.5 to 1 

Total Manganese  mg/L 0.13-0.22 0.14-0.16 No change 

Apparent Colour TCU 43-122   122-193 Increased by 60 to 180% 

True Colour (0.45µm filter)  TCU 39-117 15-18 Decreased by 50 to 90% 

 

 

 

 

The aeration test setup is shown in Figure 3-2, along with 0.45 µm filter papers that have 

filtered 150 mL of raw water (on the left) and aerated water (on the right). The brown 

coloured residue remaining on the filter paper after filtering the aerated water clearly shows 

the large amount of iron precipitate that has come out of solution through oxidation with air.  
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The chemical oxidant currently used for iron precipitation is potassium permanganate. Jar 

tests were completed in order to determine how readily the iron would come out of solution 

with respect to the potassium permanganate dose (see Figure 3-3). Raw water was dosed 

with 1, 3, 5, 7 and 11 mg/L of KMnO4, rapidly mixed and then allowed to react (mixing 

slowly) for 36 minutes. The total and dissolved iron concentrations of the treated waters 

were measured, and are presented with respect to the potassium permanganate dose in 

Figure 3-4. The dissolved iron concentration was found to decrease by 86% with a 

potassium permanganate dose of 1 mg/L, and by 99% with a dose of 11 mg/L.  
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At the current operating dose of 3.7 mg/L it appears that sufficient potassium 

permanganate is being added to the water to achieve complete iron precipitation. As well, 

there should be enough reaction time to achieve this oxidation prior to the water entering 

the greensand filters based on the typical operating flow of 3.65 L/s. 

 

As a result, the fact that iron precipitate has accumulated in the clearwell (as observed by 

the Operator) indicates that the greensand filters are not working properly and not 

adequately removing the oxidized iron.  

 

 

 

Jar tests conducted on Well No. 2 ground water with alum and PACl resulted in no observable 

flocculation during the onsite testing. The jar test method (used to simulate the inline rapid mixing 

followed by flocculation through the roughing filter) involved rapid mixing at 300 rpm for 1 minute 

followed by slow mixing at 50 rpm for 36 minutes. The temperature of the groundwater during this 

testing was approximately 10
o
C. Despite the lack of visible flocs after 36 minutes of flocculation 

time, treated water samples that were submitted for analysis showed DOC concentration decreases 

of 2 to 4 mg/L. The change in the water‟s DOC level with increasing coagulant doses is presented 

in Figure 3-5. 

 

Additional jar tests were conducted in Toronto on June 14
th
, 2011 (using groundwater that had 

been shipped by the Operator on June 13
th
, 2011). These water samples were not completely 
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representative of the fresh groundwater tested onsite due to oxidation of the water during transport 

resulting in pH neutralization due to buffering, increase in water temperature, and oxidation of the 

dissolved iron. However, the total iron concentration, colour, turbidity and DOC were consistent with 

the waters tested onsite.  

 

A broad range of coagulant doses were tested (ranging from 0 to 150 mg/L of PACl), with a focus 

on low coagulant doses (<50 mg/L) since these had not been tested onsite. The DOC of the waters 

treated with 0, 1, 5, 10, 25 and 50 mg/L of PACl  were tested in Toronto and these results (dashed 

line) are presented with the onsite testing results (solid lines) in Figure 3-5. 

 

 

 

 

Possibly due to the higher water temperature of the transported raw water, flocculation was found 

to occur much more readily at all of the different dosages tested during the offsite (Toronto) testing. 

The flocculation that was observed (at PACl dosages of 0, 25, 50, 75, 100 and 150 mg/L) can be 

seen in the images in Figure 3-6. Despite the higher degree of flocculation in the warmer water 

samples, the DOC removal was not found to increase accordingly.  



 3 - Treatability Study 
 

  

 

While we are seeing some organic carbon removal at very high coagulant doses (and little-to-no 

removal at lower doses), it is believed that this limited removal is being achieved at the expense of 

downstream iron and manganese removal and backwashing effectiveness. At these high levels 

(≥50 mg/L of PACl), it is anticipated that PACl breakthrough is very likely to occur. If large amounts 

of PACl pass through the roughing filter and into the sand filter, filter clogging and binding is 

inevitable.  As a result, when dealing with water that is similar in quality to that experienced in this 

study, it is recommended that coagulant and coagulant aid dosing be significantly reduced, and if 

possible, not practiced unless necessary. 

 

 

On May 31st, 2011 water samples were obtained by the Operator from two different locations at the 

shore of Lake Huron directly west of the Oliphant WTP. These sites were considered to be near 

potential intake locations should an intake pipe be constructed in the future in order to change the 

Oliphant WTP source water supply.  Surface water sampling location sites No. 1 and No. 2 have 

also been referred to as the South and North sampling sites, respectively (see Figure 3-7). These 

raw water samples were characterized, both onsite and by the commercial lab, and these results 

can be found in Table 3-3.  
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Water from the surface water location No. 1 site (i.e., the South site) was found to be of better 

quality based on the UVT, turbidity, colour, DOC and total dissolved solids (TDS). As a result, 

further surface water testing was only conducted using the South site water.  

 

Water Quality Parameter Units No. 1  (SOUTH) No. 2  (NORTH) 

UVT % 92 65 

Turbidity NTU 0.81 2.36 

Colour (apparent) TCU 35 71 

Colour (true)  TCU 9 28 

pH  8.77 8.65 

DOC*  mg/L 1.9 5.5 

Alkalinity*  mg/L as CaCO3 86 158 

Hardness*  mg/L as CaCO3 110 180 

TDS* mg/L – calculated 117 188 

Dissolved Iron* mg/L <100 <100 



 3 - Treatability Study 
 

Dissolved Manganese*  mg/L <2 <2 

* Analyses performed by Maxxam Analytics. 

 

Jar tests were performed on the South site surface water samples using alum and PACl coagulants 

at dosages of 5, 10 and 15 mg/L. As previously described, the jar test method (used to simulate the 

inline rapid mixing followed by flocculation through the roughing filter) involved rapid mixing at 300 

rpm for 1 minute followed by slow mixing at 50 rpm for 36 minutes. This surface water sample was 

found to have good floc formation at the dosages tested. Characterizations of the surface water 

treated with 15 mg/L of alum or PACl are presented in Table 3-4. 

 

Parameter Units 
Raw Surface 

Water 
15 mg/L Alum 15 mg/L PACl 

UVT  % 92 94 95 

Turbidity  NTU 0.8 0.7 0.5 

Colour (apparent) TCU 35 24 16 

Colour (true) TCU 9 15 9 

pH  8.8 7.8 7.9 

DOC* mg/L 1.9 1.9 1.4 

Alkalinity* mg/L as CaCO3 86 78 81 

Hardness* mg/L as CaCO3 110 100 110 

Colour* TCU 3 4 <2 

TDScalculated* mg/L 117 119 120 

Dissolved Iron* mg/L <100 <100 <100 

Dissolved 

Manganese* mg/L <2 <2 <2 

* Analyses performed by Maxxam Analytics. 
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The chlorine demand of the water was found to be approximately 10 mg/L of Cl2 as demonstrated 

by the breakpoint chlorination curve presented in Figure 3-8. 

 

 

 

For waters containing no dissolved iron (because all of the iron has been completely oxidized with 

KMnO4) and a DOC concentration of 4.5-5.0 mg/L, the TTHM levels were measured to be 22, 131 

and 154 µg/L for chlorine doses of 5, 10 and 15 mg/L, respectively (see Figure 3-9). There is a 

clear TTHM-chlorine dose response demonstrating that the TTHM concentration may be mitigated 

by reducing the chlorine dose. 

 

 



 3 - Treatability Study 
 

 

 

 

 

The high level of iron in the source water has been found to be easily oxidized. This was demonstrated by 

both aeration and potassium permanganate addition.  Iron removal should not be a problem for this plant 

since there is at least 20 minutes of reaction time between the KMnO4 addition and the manganese 

greensand filters. If the process flowrate were decreased (say to 2.52 L/s), this would only serve to increase 

this reaction time (to 30 minutes), and thereby increase the amount of iron precipitation.  From the jar tests 

conducted the current potassium permanganate dose of approximately 3.7 mg/L is a good dose to ensure 

complete oxidation of the dissolved iron. 

 

If the greensand pressure filters are operating properly, the iron and manganese should be easily removed 

during filtration. The fact that iron precipitate is accumulating in the clearwell is a good indication that the 

manganese greensand filters are not working effectively. For this reason, it is recommended that the 

roughing and pressure filter media be replaced with new media. 

 

It is not completely clear how effective the PACl coagulant is at removing organic carbon. At very high 

coagulant dosages there was little-to-no observable floc formation (pinpoint floc or otherwise), however the 

coagulant was found to remove between 2.4 and 3.8 mg/L of DOC. At elevated water temperatures (15-

20
o
C) the groundwater was found to be easily flocculated at all PACl dosages tested (1-150 mg/L). With 

these results taken into consideration, it is recommended that the PACl addition be discontinued. This 

treatability study was not able to take into account the challenging tea-coloured source water that has 

reportedly occurred. Coagulant addition should still be considered for treating this exceptionally challenging 
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water during poor water quality events. Further treatability tests should be done using this tea-coloured 

source water in order to recommend an operating strategy for dealing with these events. 

 

The formation of THMs has been found to be dependent on chlorine dose. Therefore without removing any 

of the DOC and THM precursors, we should be able to control the THM formation by lowering the targeted 

free chlorine residual. 

 

Lake Huron surface water was found to be easily flocculated with the PACl coagulant. The DOC of this 

surface water is 1.9 mg/L and was reduced to 1.4 mg/L when treated with 15 mg/L of PACl. This 

characteristic surface water is low in colour, hardness, total dissolved solids, and contains no iron or 

manganese. With primary disinfection treatments already in place for GUDI groundwater, adequate surface 

water disinfection should be in place. With this in mind, changing the Oliphant WTP raw water supply to the 

Lake Huron surface water could be considered as a long-term possibility. It is recognized that land use 

issues currently exist that would impact the installation of an intake pipe between Lake Huron shoreline and 

the Oliphant WTP.  

 

 

 

 

 

 

 

 

 

 



 

 

In order to bring the Oliphant WTP back online in a timely manner, we recommend that the Owner consider 

implementing the following recommendations as soon as possible. After successful implementation, the 

Oliphant WTP should be re-started and operated for a 2 week duration in a run-to-waste mode during which 

time, an intensive monitoring campaign would be completed to confirm the performance capabilities of the 

modified Oliphant WTP treatment process as well as determine further optimization initiatives.  

 

 

In order to return the filters to their designed treatment effectiveness, it is recommended that the 

roughing filter and greensand filter media be replaced with new media. Due to the scope of this 

review / study, we are only able to recommend replacing the filter media with the original and 

existing filter media configuration. Further analysis would be required to review and optimize the 

media schedules to further improve this unit process performance. 

 

 

From the results of the treatability study, which only investigated the groundwater supply available 

at the end of May/beginning of June of 2011, coagulant (Alum or PACl) addition was not observed 

to be an effective treatment for removing organics at dosages ranging from 1 to 150 mg/L. It 

appears that the limited DOC removal at high coagulant doses is achieved at the cost of filter 

performance.  

 

Based on previous experience, it is highly likely that these chemicals (coagulant and polymer) are 

clogging the filters by binding the media particles together, reducing the filtration rate, increasing 

the headloss and resulting in short runtimes and frequent backwashing.  We anticipate that over 

time, the once effective backwashing procedure is becoming less effective as large pockets of filter 

media are not being broken up and properly cleaned during the backwash.  Evidence of this is seen 

in the uneven surface of the filter media beds.  

 

If the coagulant and polymer are not effectively removing organics from the raw water, they are not 

serving their purpose, and are only causing problems for downstream treatment processes. It is 

therefore recommended that the PACl and polymer not be regularly added to the water during 

„normal‟ water quality periods as observed during the treatability study. 

 

As noted previously, no exceptionally poor water quality events were experienced over the course 

of the treatability study. As a result, the reported tea-coloured source water could not be tested. 

Chemical pre-treatment may be necessary for treating this poorer quality source water. It is 

recommended that further treatability investigation be completed on samples of this tea-coloured 

4 
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water during the next future event. As a result of this variable water quality, it may be useful to have 

chemical coagulant on hand for addition during these challenging events. 

 

 

The Oliphant WTP is typically operated at flow rates ranging from 3.4 to 3.8 L/s, with an average 

flowrate of approximately 3.6 L/s (311 m
3
/d). This range of flowrates is based on the size of the well 

pumps that were installed (Grundfos 60S30-5, 3 HP), and these pumps were chosen based on the 

rate allowed in the PTTW (3.78 L/s and 327 m
3
/d).  

 

One immediate recommendation is to operate the Oliphant WTP in a 24 hour per day continuous 

operation mode and decrease the instantaneous rate of water taking from the aquifer. Running the 

system at a lower flow rate in a continuous operation mode, rather than as a batch-type system, 

should result in the following: 

 

1. More reaction time for the potassium permanganate and coagulant chemical (if required during 

more challenging source water conditions) for better iron, manganese and organic carbon 

removal; 

2. More flocculation time through the roughing filter; 

3. Longer runtimes for the roughing and greensand filters; and  

4. More free chlorine contact time, thereby requiring a lower free chlorine residual to achieve the 

required CT, and as a result less THM formation. 

 

Furthermore, pulling water from the aquifer at a lower rate may decrease the well drawdown rate, 

and increase the water quality by causing less tea-coloured (swamp) water infiltration into the 

aquifer. Contrary to what was determined during the initial pumping tests and hydrogeological 

assessment, the water level in the aquifer decreases rapidly, leaving low static water levels in the 

wells after 12 hours of pumping (as observed during the treatability study and by the Operator).  

 

Based on the hydraulics assessment and the performance curves of the existing well pumps, the 

minimum pumping rate is approximately 2.52 L/s (218 m
3
/d). It is recommended that the Oliphant 

WTP operate at this lower production rate during the testing phase following the implementation of 

these recommendations. 

 

During discussions with the Owner and the Operator, the availability of spare smaller-sized pumps 

(1 or 1.5 HP) was identified. Should the Owner have these smaller pumps at their disposal, it is 

recommended that the current well pumps (3 HP) be replaced with these smaller pumps, assuming 

that they are found to be appropriately sized for the system. With smaller pumps in place, flowrates 

<2.5 L/s may be used in order to allow for 24-hour continuous operation (or at least a longer daily 

operating period). 

 



 4 - Recommendations 
 

 

In January of 2011, the MOE released a Best Management Practices document For Systems Using 

Ultraviolet and Chlorine Where the Raw Water Supply May be Impacted by Human Sewage 

Effluent (Appendix B). This paper addresses the use of UV irradiation for primary disinfection with a 

specific focus on adenovirus inactivation. This Best Management Practice document recommends 

treatment processes which utilize cartridge filtration, UV disinfection and then chlorination to 

achieve 4-log virus inactivation for GUDI source water that is at low risk for sewage contamination. 

In order to prove that there is a low risk for sewage contamination of the GUDI source water, 

historical source water monitoring data must demonstrate that over the last year (the most recent 

12 consecutive months) the E. coli and Total Coliform levels never exceeded 5 cfu/100 mL. Based 

on the microbiological data summarized in Table 4-1, the Oliphant WTP source water meets this 

criterion for low risk of sewage contamination. The free chlorine CT that is required for specifically 

adenovirus inactivation is outlined in this working paper. 

 

To date, the Oliphant system has been operating (GUDI wells, 10
o
C, pH of 6-9) to meet a free 

chlorine CT requirement of 6 mg/L-min in order to achieve 4-log virus inactivation. With this new 

Best Management Practice document in place, it can be assumed that a UV dose of 40 mJ/cm2 will 

provide 4-log inactivation of Cryptosporidium oocysts, Giardia cysts and most viruses. In order to 

account for the more resilient viruses, such as adenovirus, the UV dose must be followed by a free 

chlorine CT of 0.9 mg/L-min. As such, the 40 mJ/cm
2
 UV dose followed by 0.9 mg/L-min of free 

chlorine satisfies the 4-log virus inactivation required for primary disinfection, either with or without 

chemically assisted filtration pre-treatment.  

 

When operating the Oliphant WTP at a rate of 2.52 L/s, a free chlorine residual of 0.75 mg/L would 

need to be targeted at the effluent of the water-logged holding tanks in order to achieve the 

required CT for adenovirus inactivation. This residual is much lower than the current target of 1.6 

mg/L. As a result, the potential for THM formation should decrease accordingly. 

 

Sampling Date Oliphant Raw Water 
Total Coliform Count 

(cfu/100mL) 

E. coli Count 

(cfu/100mL) 

07-Dec-09 
Well #1 1 0 

Well #2 0 0 

08-Feb-10 
Well #1 0 0 

Well #2 0 0 

08-Mar-10 Well #1 0 0 
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Well #2 0 0 

03-May-10 
Well #1 0 0 

Well #2 0 0 

07-Jun-10 
Well #1 0 0 

Well #2 0 0 

05-Jul-10 
Well #1 0 0 

Well #2 1 0 

04-Oct-10 
Well #1 0 0 

Well #2 0 0 

10-Jan-11 
Well #1 0 0 

Well #2 0 0 

 

 

It is recommended that a new hydrogeological assessment be completed on this groundwater 

source to obtain the current sustainable yield of the groundwater supply (such that the water level 

in the wells is static and does not drop during pumping. This assessment, similar to the additional 

raw water characterization investigation, should capture the seasonal variations associated with 

this groundwater supply. The results from this assessment should be considered in conjunction with 

the revisited treatment capacity of the Oliphant WTP.  

 

 

As noted, it is anticipated that the replacement of the filter media in both the roughing and 

greensand filters should result in improved effectiveness of the backwashing procedure as well as 

shortening of the filter-to-waste time period of the filters. However, should the filter media 

replacement not improve the filter-to-waste time period, an option that might be considered would 

be to discontinue the addition of ammonium sulphate and, consequently, discontinue 

chloramination in the clearwell. If a much lower free chlorine residual is being targeted due to the 

lower free chlorine CT requirement for adenovirus inactivation (0.9 mg/L-min) and the extended 

primary disinfection contact time, the THM formation potential of the water will already be reduced. 

In addition, chloramination of the treated water as it exits the clearwell is a sound secondary 

disinfection strategy for preventing THM formation and regrowth in the distribution system. These 

actions, in conjunction with each other, will limit THM formation, while meeting operational targets, 

such as filter-to-waste time.  



 4 - Recommendations 
 

 

 

Based on our review, we recommend that the following changes to the Oliphant WTP are implemented 

immediately: 

 

1. Operate the Oliphant WTP as a 24-hour per day continuous operating facility at an approximate 2.52 

L/s production rate (lower flowrates should be considered if smaller well pumps are available and 

installed); 

2. Discontinue the coagulant and polymer chemical addition - at least during „normal‟ water quality 

conditions during this reinstatement process; 

3. Remove the existing greensand filter media, assess the underdrains, replace (if appropriate), and 

reinstall new media in the greensand filter tanks;  

4. Employ the proposed modified disinfection strategy in an effort to balance CT requirements and THM 

formation potential; and 

5. Have the Oliphant wells re-assessed in order to specifically determine the sustainable yield of the 

ground water supply. 

 

Of these five (5) recommendations, only the filter media replacement, the underdrain upgrades and the 

hydrogeological assessment of the groundwater supply will require further capital investment by the Owner. 

The conceptual capital costing for these items are summarized in Table 4-2. 

 

Action Required Treatment Component Cost Estimate 

Replace greensand filter media Greensand filters Media only: 

$ 48,000  (AWI) 

Media & Underdrains: 

$ 53,000  (Napier-Reid) 
Process mechanical upgrades for 

filter underdrain replacement 

Greensand filters 

Hydrogeological assessment of 

the Oliphant groundwater supply 

Raw water supply / Wells 
$ 10,000 

 

Following implementation of these initial five (5) recommendations, should there still be issues regarding 

prolonged filter-to-waste periods following pressure filter backwashes, it is recommended that discontinuing 

chloramination in the clearwell be considered. In order to make this process change, the following 

modifications are required: 

 

1. Move the ammonium sulphate dosing port to the clearwell effluent; 

2. Install chlorine analyzers both in the clearwell and following the addition of ammonium sulphate; and, 
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3. Install piping and intra-basin baffling curtains within the clearwell cells to minimize short-circuiting and 

dead-zones in the clearwell. 

 

The conceptual capital costing for these potential Phase 2 changes are presented in Table 4-3. 

 

Action Required Treatment Component Cost Estimate 

Chloramination of clearwell 

effluent 

 Change ammonium sulphate 

dosing location 

 Installation of chlorine 

analyzer 

Chloramination system and clearwell $ 7,500 

Clearwell hydraulic upgrades 

(additional PVC piping and/or 

baffles) 

Clearwell $ 10,000 

 

A projected timeline for implementing the above mentioned recommendations for bringing the Oliphant 

WTP back into operation is outlined in Table 4-4.  

 

Action Projected Date 

Meet at Oliphant WTP to discuss study findings (Owner/Operator/Engineer) 

and Submission of Treatability Study Final Report 

July 6
th
, 2011 

Refurbishment of existing process train: 

 Filter media removal 

 Inspection of filter underdrain systems (by the Engineer onsite or by a 

video inspection by OCWA) 

 Underdrain replacement, if required 

 Installation of new filter media 

 Adjust setpoints of operational parameters 

July-September, 2011 

Meet with MOE to discuss study findings (MOE/Owner/Operator/Engineer) and 

agreement regarding next steps 

End of July, 2011 

Coordinate and conduct hydrogeological assessment of aquifer End of July, 2011 



 4 - Recommendations 
 

Oliphant WTP Start-up in run-to-waste mode 

 Conduct a Sampling & Monitoring program (Engineer or OCWA) 

 Analyze results of Sampling & Monitoring program 

2 weeks 

Project Meeting (Owner/Operator/Engineer) TBD 

Reinstatement of Oliphant WTP in full-plant production mode 

 Update the MOE of the changes made to the plant and the results of 

Sampling & Monitoring program 

 Meet at Oliphant WTP (MOE/Owner/Operator/Engineer) to discuss system 

operation and the Sampling & Monitoring program moving forward 

 Bring the system back online 

TBD 

 

 

 

 

In MOE minutes from the January 12, 2011 Oliphant Water Treatment Plant Meeting, it is stated 

that to run a line from the nearest surface water source (Lake Huron) would mean running the pipe 

through land that is currently involved in an aboriginal land claim.  

 

Depending on outcome of this land claim, this might be a potential solution for the plant.  With Lake 

Huron as the source water, the existing treatment process equipment could be easily modified with 

minimal additional capital expenditures.  

 

 

In discussions with the Owner, it was identified that drilling deeper ground water wells at the 

Fiddlehead site could be a more cost effective option than running a pipe to a surface water source 

location. In order to determine the water quality and production capacity of deeper ground water 

sources, a 2 inch monitoring well could be drilled prior to commissioning a borehole for a new well. 

This would allow for water quality monitoring year round as seasonal weather conditions change. 

As well, ground water information may be sourced from the local Source Water Protection group in 

order to gather more extensive monitoring data.





 

A 
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# Document Type(s) Document Name Date Prepared by Recipient Data Content 

1 Report Business Plan for Water 
Works in Sauble Beach, 
Oliphant and Wiarton 

Jun-01 Henderson, 
Paddon & 
Associates 

 Detailed Budget 

2 Drawing Alternative Oliphant Are 
Water Systems 

Jun-01 Henderson, 
Paddon & 
Associates 

  

3 Report Upgrade Alternatives for 
Oliphant Water Systems 
(Fiddlehead #1 and 
Cammidge & Collins #2) 

Feb-02 Henderson, 
Paddon & 
Associates 

 summary of existing 
oliphant water 
systems information, 
design flows, etc 

4 Agenda, Letter, 
Agreement 

Sauble Beach - Huron 
Woods Area Geophysical 
Survey 

12-Feb-02 Henderson, 
Paddon & 
Associates 

 locations of property 
options drilling rights 
(detailed drawing) 

5 Report Phase 1 and 2 Class 
Environmental 
Assessment Report  

Feb-03 Henderson, 
Paddon & 
Associates 

  

6 Report 2003 Annual Compliance 
Report, Operation and 
Maintenance, of Town of 
South Bruce Peninsula 
Water Systems, Volume II 

Feb-04 Henderson, 
Paddon & 
Associates 

 Appendices - Treated 
water flows, turbidity 
and residuals, 
Bacteriological 
Sampling and 
Analysis, Sampling 
and analysis, static 
well measurements, 
MOE inspection 
report, etc.  

7 Report 2004 Annual Compliance 
Report, Operation and 
Maintenance and 2004 
Summary Report 

Feb-05 Oweson 
Water 
Services 

 Description of water 
systems, summary of 
quality monitoring, 
usage and well level 
monitoring, 
compliance with 
certificate of 
approvals, detailed 
Appendices 

8 Report Geotechnical 
Investigation, Proposed 
Upgrades Oliphant WTP 

2-Nov-05 Golder 
Associates 
Ltd 

 borehole records, soil 
classifications, site 
plan, grain size 
distribution, other 
geotechnical data 

9 Report 2005 Annual Compliance 
Report, Operation and 

Feb-06 Oweson 
Water 

 Description of water 
systems, summary of 



 A - Documents Reviewed 
 

Maintenance and 2005 
Summary Report, of Town 
of South Bruce Peninsula 
Water Systems 

Services quality monitoring, 
usage and well level 
monitoring, 
compliance with 
certificate of 
approvals, detailed 
Appendices 

10 Report Construction of Oliphant 
Water Works, Oliphant, 
Ontario 

Feb-06 Henderson, 
Paddon & 
Associates 

    

11 Drawings Construction of Oliphant 
Water Works Engineering 
Drawings 

Apr-06 Henderson, 
Paddon & 
Associates 

 structural, 
mechanical, electrical 
and misc. engineering 
drawings 

12 Report Design Brief for Oliphant 
Water System 

Jun-06 Henderson, 
Paddon & 
Associates 

  well logs, raw water 
quality reports, design 
hydraulic calculations 

13 CD-Video Oliphant Fiddlehead #1 
Well, Before Re-drill 

8-Aug-06 W.D. Hopper 
& Sons 

Town of 
South 
Bruce 
Peninsula 

Video of well 

14 Report Drawing Submission for 
Oliphant Water Treatment 
Plant Pressure Clarifier & 
Iron Removal Filters 
(Drawing Review) 

20-Aug-06 Napier-Ried 
Ltd. 

  Engineering drawings, 
specs for: tank lining 
& filter media, valves 
(control, solenoid, 
air/vacuum), pressure 
switch, air scour 
blower, etc. 

15 Composition Book Oliphant P.S. 1-Sep-06 Allen/Hasting
s, OCWA 

 Handwritten notes of 
site inspection 

16 Report MOE Well Record Form, 
Fiddlehead well #1 

11-Sep-06 W.D. Hopper 
& Sons 

Ministry 
of the 
Environm
ent 

Well draw-down data 

17 CD-Video Oliphant Fiddlehead #1 
Well, After Re-drill 

7-Jan-07 W.D. Hopper 
& Sons 

Town of 
South 
Bruce 
Peninsula 

Video of well 

18 CD Fiddlehead Well #1 
Datalogger 24 HR Pump 
Test 

Apr-07    

19 Letter Optimizing New Water 
Treatment Plant for 
Organics Reductions 

10-Nov-07 Kemira 
Water 
Solutions 

OCWA coagulant profile, 
effects of KMnO4 and 
acidification on SUVA 
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removal (2008 data) 

20 Reports Adverse Sample 
Notifications and 
Analytical Results, 2006-
2007 

Dec-07 OCWA  analytical results for 
adverse sameples (eg, 
Sodium, THMs, etc). 

21 Letter Re:Total Trihalomenthane 
Issue at Oliphant Water 
Treatment Plant, Town of 
South Bruce Peninsula 

18-Sep-08 Genivar Town of 
South 
Bruce 
Peninsula 

 

22 Report Oliphant Well Supply  
Drinking Water System 
Inspection Report 

9-Dec-08 Ministry of 
the 
Environment 

  

23 Report Revised Design Brief for 
Oliphant Water System 

Jan-09 Henderson, 
Paddon & 
Associates 

 design hydraulic 
calculations 

24 Report Resolving Total 
Trihalomethanes (TTHM) 
at Oliphant Water 
Treatment Plant 

20-Jan-09 Town of 
South Bruce 
Peninsula 

 summary of water 
quality results (raw & 
treated), Oliphant 
Water Works, August 
1995- November 2008 

25 Meeting Minutes Town Meeting Results - 
THM action 
recomendation (No title) 

27-Jan-09 Town of 
South Bruce 
Peninsula 

  

26 Letter December 2008 MOE 
Inspection Report for 
Oliphant Well Supply 

4-Feb-09 Genivar Town of 
South 
Bruce 
Peninsula 

 

27 Letter, Report Re: Requirement under O. 
Reg. 170/03 Annual 
Report, and 2008 
Summary Report for the 
Oliphant Water System 

17-Feb-09 OCWA Town of 
South 
Bruce 
Peninsula 

THM incident dates 
and data, summary of 
microbiological, 
operational and 
organic/inorganic 
parameter data for 
this reporting period 

28 Letter Re: Town of South Bruce 
Peninsula, Oliphant Well 
Supply, Drinking Water 
Inspection Report {1-
6Q929} dated December 
9, 2008 

19-Feb-09 OCWA Ministry 
of the 
Environm
ent 

 

29 Email Quantity of Sodium 
Hydroxide for Filter and 
Clarifier Media Cleaning, 
Oliphant WTP 

24-Mar-09 Genivar OCWA  



 A - Documents Reviewed 
 

30 Email RE: Quantity of Sodium 
Hydroxide for Filter and 
Clarifier Media Cleaning, 
Oliphant Water Treatment 
Plant 

24-Mar-09 Genivar OCWA  

31 Email Re: items required due to 
new chemicals for 
Oliphant WTP 

2-Apr-09 OCWA Town of 
South 
Bruce 
Peninsula 

  

32 Report Operations and 
Maintenance Manual 

Jun-09 Genivar   Appendicies - well 
pump drawings, 
operational 
recommendations, 
etc 

33 Letter Re: Inspection of Oliphant 
Water Treatment Plant 
and Documents to be 
made Available and/or 
Accessible 

8-Sep-09 Ministry of 
the 
Environment 

Town of 
South 
Bruce 
Peninsula, 
OCWA 

 

34 Letter Re: Report on Oliphant 
Water Treatment Plant 

14-Sep-09 Genivar Ministry 
of the 
Environm
ent 

 

35 Letter, Report Re: Oliphant Water 
Treatment Plant - 
Oliphant Well Supply 
Drinking Water System 
Inspection Report 

15-Sep-09 Ministry of 
the 
Environment 

Town of 
South 
Bruce 
Peninsula 

Appendices - 
2009/2010 Drinking 
Water Inspection Lab 
Results, Physical, 
Chemical and 
Microbiological 
Parameters 

36 Letter Re: Town of South Bruce 
Peninsula, Oliphant Well 
Supply, Drinking Water 
Inspection Report {1-
6Q929} dated September 
15, 2009 

27-Oct-09 OCWA Ministry 
of the 
Environm
ent 

 

37 Report Oliphant Raw Water 
Assessment Report 

Nov-09 Genivar   2008-2009 raw 
microbiological data, 
raw and treated 
turbidity, process 
component 
descriptions 

38 Report O.Reg 170 Section 11 
Annual Report (2009) 

Dec-09 OCWA  THM incident dates 
and data, summary of 



Town of South Bruce Peninsula 
 

p:\20115428\00_oliphant_wtp\advisory\01.02_reports\treatability study\rpt_sourthbruce_oliphant wtp_treatability study_final_20110926.doc 

microbiological, 
operational and 
organic/inorganic 
parameter data for 
this reporting period 

39 Letter, Report Re: Oliphant Well Supply, 
Ministry of the 
Environment, June 22, 
2010 Inspection Report 

19-Aug-10 Ministry of 
the 
Environment 

Town of 
South 
Bruce 
Peninsula 

Appendices - 
Summary of 
microbiological, 
physical and chemical 
paramenters 

40 Email FW: Oliphant Well Supply 
Inspection Rating Record 

24-Aug-10 Ministry of 
the 
Environment 

Town of 
South 
Bruce 
Peninsula 

Non-compliance 
ratings 

41 Email Series RE: Depolox 3 Plus 
Chlorine Analyzer - 
Frequent Length Shut 
Downs 

10-Nov-10 Siemens 
Canada Ltd., 
OCWA 

Town of 
South 
Bruce 
Peninsula 

 

42 Reports Monthly Process and 
Compliance Status 
Reports, (Oct. 2009 - Sept. 
2010) 

Dec-10 OCWA  turbidity, residuals, 
maintenance records, 
flows 

43 Reports Certificates of Analysis, 
2008-2010 

Dec-10 SGS Lakefield 
Research 
Limited  

OCWA Total Coliforms and 
E.Coli counts, 
total/free chlorine, 
TSS, nitrite, nitrate 
and THM 
concentrations 

44 Report Provincial Officer's Report 5-Jan-11 Ministry of 
the 
Environment 

Town of 
South 
Bruce 
Peninsula 

  

45 Letter Provincial Officer's Order 5-Jan-11 Ministry of 
the 
Environment 

Town of 
South 
Bruce 
Peninsula 

  

46 Email Fw: Oliphant Water 
Treatment Plant 

6-Jan-11 Genivar OCWA   

47 Email Oliphant 6-Jan-11 OCWA Town of 
South 
Bruce 
Peninsula 

  

48 Email FW: Meeting to discuss 
plans for Oliphant Water 

10-Jan-11 OCWA Town of 
South 

  



 A - Documents Reviewed 
 

Treatment Plant Bruce 
Peninsula 

49 Notice Notice of Violation 11-Jan-11 Ministry of 
the 
Environment 

Town of 
South 
Bruce 
Peninsula 

  

50 Meeting Minutes Oliphant WTP Meeting 
Minutes 

12-Jan-11 Ministry of 
the 
Environment 

OCWA, 
Genivar, 
Grey 
Bruce 
Health 
Unit 

 

51 Meeting Minues Fiddlehead Well - Oliphant 
Water System 

18-Jan-11 Town of 
South Bruce 
Peninsula 

    

52 Public Notice Notice to Residents on the 
Oliphant Water System 

19-Jan-11 OCWA     

53 Email Series RE: Oliphant Water Plant 15-Feb-11 Genivar, 
OCWA 

    

54 Letter Re: Requirement under O. 
Reg. 170/03 Annual 
Report 

28-Feb-11 OCWA Town of 
South 
Bruce 
Peninsula 

Summary of 
microbiological, 
operational and 
organic/inorganic 
parameter data for 
this reporting period 

55 Letter Response to Provincial 
Officers Order 

30-Mar-11 OCWA Ministry 
of the 
Environm
ent 

  

56 Email Series RE: Oliphant WTP record 
of changes (2009-2011) 

25-May-11 Selog, 
Genivar, 
OCWA 

  info on SCADA 
programming 





 

 

 

B 


