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This report was prepared exclusively for the Department of Environment
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ES 1.

EXECUTIVE SUMMARY

ES 1.1 Introduction

AMEC Earth & Environmental, a Division of AMEC Americas Limited (AMEC), in association
with XCG Consultants Ltd (XCG), was retained by the Department of Environment and
Conservation (ENVC) to conduct a study on pH adjustment systems in drinking water systems
in Newfoundland and Labrador.

The objectives of the study were to document the operation and effectiveness of pH adjustment
processes currently used in drinking water systems in the Province, and to conduct a review of
existing provincial design guidelines, standards and regulations relating to pH adjustment
systems. A work plan was developed to address the study objectives and included the following
seven (7) tasks:

1.

N o o bk w DN

Project Initiation and Project Management

Collection of Design Information and Background Data

Assessment of Effectiveness of pH Adjustment Systems

Identification of Problems and Issues with Ineffective pH Adjustment Systems
Recommendations for Design Guidelines

Evaluation of Ryznar and Langelier Saturation Indices

Preparation of Study Report

The following Task Summary Reports were previously submitted to summarize the information
collected during Task 2, 3, 4, 5 and 6:

Task 2 Summary Report summarized the design information and background data that
was collected during the site visits;

Task 3 & 4 Summary Report was prepared to document the findings of the evaluation of
effectiveness (Task 3) and problems and issues with ineffective pH adjustment systems
(Task 4);

Task 5 Summary Report presented the findings of a literature review of existing
guidance for the design and operation of pH adjustment systems as well as
recommendations for the design and operation of pH adjustment systems, specific to
Newfoundland and Labrador drinking water systems, based on the information collected
during Tasks 2, 3 and 4; and

Task 6 presented the findings of a literature review of both the Langelier Saturation
Index (LI) and the Ryznar Saturation Index (RSI), and compared the two corrosion
indices, their application and use in other jurisdictions, and their limitations.
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The purpose of this Task 7 Study Report is to provide an overview of the purpose and
methodology followed in the Study, present the findings and provide recommendations for each
of the tasks completed.

ES 1.2 Discussion of Findings

ES 1.2.1 Assessment of Effectiveness of pH Adjustment Systems

The results of the water quality review of data provided by the ENVC and information gathered
as part of the site visits indicated that:

e The implementation of pH adjustment did not appear to have an impact on disinfection
by-products (DBP) formation. In general, the presence of elevated levels of natural
organic matter (NOM) in the water at the point of disinfectant application appears to be
the main factor contributing to trihalomethane (THM) and haloacetic acid (HAA)
formation;

o Based on the water quality data reviewed as part of this study, changes in treated water
pH as a result of pH adjustment do not appear to have an effect on dissolved organic
carbon (DOC) concentrations. Most of the systems included in this study have no
treatment other than chlorine disinfection and pH adjustment, and as such, have no
capacity for NOM removal; and

e The concentrations of aluminum, copper, iron, lead and zinc were generally found to be
within acceptable levels. It appears that the treated water pH has a greater effect on
metals concentrations in the system than on DBP or DOC concentrations.

The performance of pH adjustment systems was assessed based on the established criteria in
Section 4.1, and it was determined that:

o Approximately seventeen (17) systems are performing effectively (38 percent);

e Approximately seven (7) systems are currently not operational (15 percent); and

e The remaining twenty-one (21) systems are not operating effectively (47 percent).
A list of performance limiting factors was developed based on the evaluation. The most
common performance limiting factors identified included:

e The use of chlorine gas for primary disinfection because of its pH lowering effect;

e The lack of routine maintenance;

o Alack of redundancy for key process equipment;

¢ Alack of automatic monitoring and/or control of pH adjustment systems; and

e Operating objectives for treated water pH that are too low for effective corrosion control
(less than 7.0).
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ES 1.2.2 Langelier Saturation Index and Ryznar Saturation Index

The LI is the most common of the CaCOj; saturation indices used to predict corrosion in drinking
water systems. Another common index based on CaCO; saturation is the RSI. There are
several limitations to the use of corrosion indices and typically they are not recommended as the
primary method for determining the corrosivity of water.

ES 1.3 Recommendations

Recommendations for the operation and maintenance of pH adjustment systems to improve a
system's effectiveness are summarized below:

o Preventive maintenance programs should be developed for existing pH adjustment
systems;

e Spare parts for key components of the pH adjustment system should be maintained on
site;

e In some cases a servicing agreement with the equipment supplier or an outside
contractor for routine maintenance may be a cost effective procedure for maintaining the
pH system;

e Municipalities and water treatment operations personnel are encouraged to establish
treated water pH targets that are equal to or greater than 7.2. A target treated water pH
of less than 7.0, although within the operational guideline for pH under the Guidelines for
Canadian Drinking Water Quality (GCDWQ) of 6.5 to 8.5 is probably too low for effective
corrosion control given the very low alkalinity (typically less than 5 mg/L as CaCO3;) of
most of the raw water sources for the systems included in the study;

o The optimum treated water pH objective should be determined on a site specific basis,
using an approach similar to that described in the Guidance Manual for Preparing
Corrosion Control Plans (MOE, 2009), the Guideline Technical Document on Corrosion
Control in Drinking Water Systems (Health Canada, 2007) or in the Revised Guidance
Manual for Selecting Lead and Copper Control Strategies (USEPA, 2003); and

e The Province should move away from the use of corrosion indicators, such as the
Langelier and Ryznar Indices, as predictors for the effectiveness of corrosion control
measures. Instead the Province should adopt an approach similar to that used by
Ontario, Health Canada and the USEPA which recommends the development of site
specific corrosion control plans.

It is recommended that future updates or revisions to the Newfoundland and Labrador
Guidelines for the Design, Construction, and Operation of Water and Sewage Systems (Design
Guidelines) address the following issues:

e Section 3.3.4.8.5 - Corrosion Control should be rewritten as a separate section in
Chapter 3 of the document, with a focus specifically on addressing internal corrosion,
rather than as a consideration only for waters treated by aeration;
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e Section 3.2.5 - the Langelier Index should be deleted, and a new subsection created
under "Internal Corrosion Control" (as described in the previous bullet), recommending
the adoption of a site specific corrosion control plan, based on an approach similar to
that provided in the Guidance Document for Preparing Corrosion Control Plans (MOE,
2009), the Guideline Technical Document on Corrosion Control in Drinking Water
Systems (Health Canada, 2007) or the Revised Guidance Manual for Selecting Lead
and Copper Control Strategies (USEPA, 2003);

e Section 3.2.6 - pH Adjustment should also be moved to the new "Internal Corrosion
Control" section, and include additional guidance on the selection and design of pH
adjustment systems similar to that provided in the Atlantic Canada and Ontario Design
Guidelines. The wording in this section should also be strengthened to discourage the
use of chlorine gas for primary disinfection of surface waters with very low alkalinity,
unless it is the only practical option;

e Section 3.3.11 - The discussion on Automated/Unattended Operation of Surface Water
Treatment Plants is virtually identical to the Policy Statement included in the
Recommended Standards for Waterworks or "Ten States Standards" (Great Lakes-
Upper Mississippi River Board of State and Provincial Public Health and Environmental
Managers, 2007). This policy paper is mainly directed at the operation of surface water
treatment plants where the main concern is particulate removal and microbiological
contamination. Most of the systems included in this study draw water from surface water
supplies; however, many are not equipped with particulate removal processes (e.g.
conventional or direct filtration, or membranes), and therefore most of the criteria in this
policy statement are not applicable. It is recommended that a new section on
"Automated/Unattended Operation of Small Water Treatment Plants" be prepared and
included in future versions of the Guidelines to encourage plants that are normally
unattended to be designed to allow for automated and/or remote operation. While
adequate precautions would need to be included in the design (e.g. high and low level
alarms, automatic shutdowns during process upsets, provisions for manual operation,
etc.), it is anticipated that some degree of automation will improve the overall
performance of the pH adjustment systems. In addition, a consistent treated water and
distribution system pH is needed for effective corrosion control, and the current mode of
operation (where timely responses to changes in flow or raw water conditions are not
being made because there is generally no operator on site) does not allow for optimum
performance; and

o Section 6.1.1 - The Measurement List should be revised to recommend the provision of
on-line pH monitors for all systems, rather than just those with a capacity greater than 1
ML/d.

It is also recommended that future upgrades or expansions to existing systems include the
following:

e Provision of stand-by or spare chemical feed equipment, in conformance with Section
3.3.9.2 of the existing Guidelines;
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A change from chlorine gas to sodium hypochlorite, where feasible and appropriate;

Installation of raw and treated water on-line pH analyzers, with low and high level alarms
for treated water pH;

Provision of some degree of automated control (i.e. flow-paced chemical addition) where
adequate instrumentation is already in place (i.e. flow and pH meters), in conformance
with Section 6.1.6.1.2 of the existing Guidelines; and

The design of upgrades to, or construction of, new water treatment facilities should allow
for easy access to chemical feed equipment. The design for chemical feed systems in
future facilities should be above ground. During upgrades, where chemical feed pumps
are located below grade, stairways should be provided rather than ladders to facilitate
safe carrying of parts, tools, etc.

pH adjustment systems should be installed downstream of treatment system, including
disinfection.
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1.0 INTRODUCTION

AMEC Earth & Environmental, a Division of AMEC Americas Limited (AMEC), in association
with XCG Consultants Ltd (XCG), was retained by the Department of Environment and
Conservation (ENVC) to conduct a study on pH adjustment systems in drinking water systems
of 45 communities in Newfoundland and Labrador.
The main objectives of the study were to:

¢ Identify the design and filter media/chemicals used in each pH adjustment system;

o Determine which pH adjustment systems are working effectively;

o Evaluate the effects of pH adjustment on trihalomethane (THM), haloacetic acid (HAA),
metals and dissolved organic carbon (DOC) concentrations;

¢ Identify the reason why the pH adjustment systems are not meeting objectives;
¢ Identify what problems or issues have been experienced with these systems;

o Make recommendations for guidelines for the design and construction of pH adjustment
systems, including but not limited to the location of the chemical injection point in the
distribution system in relation to disinfection and other treatment components;

e Make recommendations on the optimization of pH adjustment systems for water
treatment systems that utilize coagulation and flocculation processes;

o Review the pH adjustment discussion in the Guidelines for the Design, Construction and
Operation of Water and Sewage Systems (Design Guidelines) and provide
recommendations for changes or additions to the Guidelines;

¢ Make recommendations for the operation and maintenance of pH adjustment systems;
and

e Evaluate the Langelier Saturation Index (LI) and the Ryznar Saturation Index (RSI) and
provide recommendations as to the suitability of these indices for corrosion control.
A work plan was developed to address the study objectives and included the following seven (7)
tasks:
Project Initiation and Project Management
Collection of Design Information and Background Data
Assessment of Effectiveness of pH Adjustment Systems
Identification of Problems and Issues with Ineffective pH Adjustment Systems
Recommendations for Design Guidelines

Evaluation of Ryznar and Langelier Saturation Indices

N o o bk~ w b=

Preparation of Study Report
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The following Task Summary Reports were previously submitted to summarize the information
collected during Task 2, 3, 4, 5 and 6:

e Task 2 Summary Report summarized the design information and background data that
was collected during the site visits;

e Task 3 & 4 Summary Report was prepared to document the findings of the evaluation of
effectiveness (Task 3) and problems and issues with ineffective pH adjustment systems
(Task 4);

e Task 5 Summary Report presented the findings of a literature review of existing
guidance for the design and operation of pH adjustment systems as well as
recommendations for the design and operation of pH adjustment systems, specific to
Newfoundland and Labrador drinking water systems, based on the information collected
during Tasks 2, 3 and 4; and

e Task 6 presented the findings of a literature review of both the LI and the RSI, and
compared the two corrosion indices, their application and use in other jurisdictions, and
their limitations.

The purpose of this Task 7 Study Report is to provide an overview of the purpose and
methodology followed in the Study, present the findings and provide recommendations for each
of the tasks completed.

1.1 Background Information

Newfoundland and Labrador surface water pH is naturally low due to the biophysical
environment of the province. The Guidelines for Canadian Drinking Water Quality recommends
a pH between 6.5 and 8.5 be maintained in drinking water. A number of communities in the
province have implemented pH adjustment systems in their treatment process to raise the pH to
the recommended level.

pH is measured as the negative logarithm of the concentration of hydrogen ions:
pH = -log(H").

The pH of water is a measure of the acid-base equilibrium and is controlled by the carbon
dioxide-bicarbonate-carbonate equilibrium. The pH scale is logarithmic and as a result, each
whole pH value is either ten times more acidic or ten times more alkaline then the next value.

pH is of major importance when determining the corrosivity of water. The principal objective in
controlling pH is to produce a water that is neither corrosive nor produces incrustation. In
general, the lower the pH, the higher the level of corrosion. At pH levels below 6.5, corrosion of
drinking water pipes and fittings may cause leaching of contaminants such as metals that could
be a health concern. The most influential properties of drinking water when it comes to the
corrosion and leaching of distribution system materials are pH and alkalinity. Water with low
alkalinity may tend to accelerate natural corrosion leading to colored water problems while high
alkalinity waters may produce scale incrustations on pipes. Mineral incrustation and bitter
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tastes, and a decrease in the efficiency of chlorine disinfection and alum coagulation can occur
with a pH above 8.5.

Of the known chlorination by-products. The primary by-products of concern are THMs and
HAAs. In general, THM formation increases at high pH (above pH 9.4) and decreases at low pH
(below pH 5.0), whereas the formation of HAAs decreases at high pH and increases at low pH
(USEPA, 1999).

2.0 TASK 2: COLLECTION OF DESIGN INFORMATION AND BACKGROUND DATA

2.1 Collection of Design Information for Existing Systems

As part of Task 2, site visits were conducted for all 45 drinking water systems in the Province
using pH adjustment systems. A list of the communities included in the study is provided in
Table 2.1. Site visit records for each water treatment plant are provided in Appendix A. As
shown in the site visit records, information was gathered to document the design of the pH
adjustment systems, their performance and any operational issues relating to pH adjustment.
Process flow schematics were also prepared for each site and are provided in the site visit
records in Appendix A.
The design information that was collected for each site included:

¢ Point of application of pH adjustment chemicals;

o Point of application of disinfectant chemicals;

o Type of pH adjustment system used;

e Chemical or filter media used;

e Solution tank volume or filter capacity;

o Feed pump capacity; and

e On-line pH monitor and location.
A summary of the design information for each site is presented in Appendix A and Task 2

Summary Report. The monitoring of pH using a handheld meter was performed at each site at
the following locations, where possible:

¢ Raw water (intake before any treatment);

e Before and after pH adjustment; and

e Before and after disinfection.
It should be noted that in many cases, sample taps were not available between the point of pH
adjustment and the point of disinfectant application due to the configuration of the treatment

system. A summary of all on-site pH measurement results is provided in Task 2 Summary
Report. A summary of raw and treated water pH measurement results is provided in Table 2.1.
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Finally, discussions and interviews with operations staff were conducted to assess operating
conditions and identify operational challenges at each water treatment facility. A review of
operating conditions and issues was completed as part of Tasks 3 and 4.

2.2 Results of On-Site pH Measurement

As discussed in Section 2.1, on-site pH measurements were made in each of the 45 water
treatment facilities. Wherever possible, samples were collected from the raw water, before and
after the application of the disinfectant, and before and after pH adjustment.

The pH tests were conducted by AMEC staff using a field-calibrated, handheld pH meter. A
summary of the on-site pH testing results is provided in Task 2 Summary Report and the raw
and treated water pH testing results are presented in Table 2.1.

The results indicated that the finished water pH (after disinfection and pH adjustment) is often
relatively low (i.e. less than 7). This may be a result of one or several operating conditions. For
example, many of the communities included in the study currently use chlorine gas for
disinfection. The application of chlorine gas can lower the pH of water, while the use of sodium
hypochlorite (liquid chlorine) will generally increase the pH of water. As noted in the site visit
records, the target pH in the treated water for several systems is relatively low (e.g. between 6.5
and 7.0). A more detailed assessment of the causes of low treated water pH was conducted as
part of Tasks 3 and 4 of this study.
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Table 2.1

Communities with pH Adjustment Systems

On site pH Measurement

Community Source Water g&?{;&'onal Type of Disinfectant Type of pH adjustment On-line pH Monitor Location Raw After pH
Water Adjustment
Avondale Lee's Pond Not Operating Sodium hypochlorite None n/a 6.5 -
Bonavista Long Pond Operational Chlorine gas Sodium carbonate (soda ash) | None 6.1 10.2
Brigus Long Pond Operational Chlorine gas Sodium carbonate (soda ash) ﬁ;le(g))s?;: r;?jljizs‘i:ﬁg::haizn;ﬁ:grlil:: :c:?in/igr:))ﬁ treated water 6.6 6.3'
Burgeo Long Pond Operational Ozone and Chlorine gas Sodium hydroxide (caustic 'I-'h.ree (3) on-line analyzers: raw water, post-ozonation, 56 6.7
soda) finished water
Burnt Islands Long Lake Operational Chlorine gas Calcium hydroxide (lime) None 44 54
Cape Freels North Long Pond Not Operating Sodium hypochlorite Sodium carbonate (soda ash) | None 5.6 10.4
Cartwright Burdett's Pond Not Operating Calcium hypochlorite Sodium carbonate (soda ash) | None 5.1 5.8
CentreviIIe-Wareham-Trinity2 Northwest Pond Operational Chlorine gas Sodium carbonate (soda ash) One (1.) on-line analyz.er, with sample Im.e drawq .Off treated 6.7 -
water line) post pH adjustment and chlorine addition)
Centreville-Wareham-Trinity Southwest Feeder Pond Not Operating Chlorine gas Sodium carbonate (soda ash) One (1.) on-line analy.zer, with sample I|r?e draw.n. off treated 5.7 4.4
water line post pH adjustment and chlorine addition)
Channel-Port aux Basques Gull Pond & Wilcox Pond | Operational Chlorine gas Calcium hydroxide (lime) Threg (.3) on-line analyzers: raw water, rapid mix (coagulation 5.3 6.6'
pH), finished water
Two (2) on-line pH analyzers: one (1) downstream of
Clarenville Shoal Harbour River Operational Chlorine gas Sodium carbonate (soda ash) | coagulant and lime addition (at flocculation tanks) and one (1) | 7.0 7.1
finished water
Come By Chance Butchers Brook Not Operating Sodium hypochlorite Sodium carbonate (soda ash) | None 71 7.1
Eastport Groundwater Operational Sodium hypochlorite Sodium carbonate (soda ash) Oqe (1) on-line analyzer located d.owr.15.trea.1m of pH 7.2 7.0
adjustment and upstream of chlorine injection
Fogo® Freeman's Pond Not Operating Chlorine gas Sodium carbonate (soda ash) | None 5.8 -
Gander Gander Lake Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 6.9 6.9'
Glovertown Northwest Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 6.9 6.8
Two (2) on-line pH analyzers: one (1) downstream of
Grand Falls-Windsor Northern Arm Lake Operational Chlorine gas Calcium hydroxide (lime) coagulant and lime addition (at flocculation tanks) and one (1) | 6.6 7.5
finished water
Two (2) on-line pH analyzers: one (1) downstream of
Happy Valley-Goose Bay Groundwater Operational Chlorine gas Calcium hydroxide (lime) coagulant and lime addition (at flocculation tanks) and one (1) | 6.5 6.2
finished water
Hare Bay Hare Bay Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 6.0 6.8
Hermitage Granfer's Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 5.6 6.4"
Isle Aux Morts Burnt Ground Pond Operational Chlorine gas Calcium hydroxide (lime) None 5.3 6.5
Lamaline Upper Hodges Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 6.5 6.5
Lewisporte Stanhope Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 6.7 6.2"
Lopg Harbour-Mount Arlington | Shingle Pond and/or Operational Chlorine gas Sodium carbonate (soda ash) | None 6.4 6.2
Heights Trout Pond
Lumsden Gull Pond Operational Chlorine gas Sodium carbonate (soda ash) | None 5.6 6.4
Musgrave Harbour Rocky Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 5.7 42"
New-Wes-Valley Carter's Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 4.8 5.2
New-Wes-Valley Little Northwest Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 6.2 8.3
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1. Sample collected after disinfection and after pH adjustment.
2. No treatment being provided at time of site visit.

Table 2.1 Communities with pH Adjustment Systems
On site pH Measurement
. Operational . . . . .
Community Source Water Status’ Type of Disinfectant Type of pH adjustment On-line pH Monitor Location Raw After pH
Water Adjustment
Petty Harbour-Maddox Cove Western Barrens Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 5.5 6.8'
Placentia Wyses Pond Operational OZOI’I?tIOﬂ and chloram|at.|on Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 6.9 6.5’
(chlorine gas and ammonia)
Chlorine gas (sodium
Port Blandford Noseworthy's Pond Operational hypochlorite for booster Sodium carbonate (soda ash) | None 6.8 6.4
chlorination)
Chlorine gas (sodium .
Pouch Cove North Three Island Pond | Operational hypochlorite for booster Sodium carbonate (soda ash) One (1) data logger Iocatgd at th.e Town Hall automatically 6.4 6.9'
o records pH and free chlorine residual
chlorination)
Ramea Northwest Pond Operational Chlorine gas Sgg:;m hydroxide (caustic One (1) on-line analyzer for finished water 6.8 8.6
Seldom-Little Seldom Bullock Cove Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line analyzer for finished water 6.7 8.7
One (1) on-line analyzer drawing sample from main treatment
Spaniard's Bay Kelly's Pond Operational Chlorine gas Sodium carbonate (soda ash) | header downstream of pH adjustment and upstream of 6.1 6.5
chlorination
St John's Bay Bulls Big Pond Operational Ozongtion and chloramiat.ion Calcium hydroxide (lime) Five (5) on-line pH analyzers; raw water, ozone effluent, East 6.4 6.5
(chlorine gas and ammonia) clearwell, West clearwell and plant effluent
. . . . Calcium hydroxide (lime) and | Four (4) on-line pH analyzers; raw water, pH adjustment, after
St. John's Windsor Lake Operational UV and chlorine gas carbon dioxide (CO2) disinfection, and finished water 6.2 6.7
One (1) on-line pH analyzer located immediately downstream
Summerford Rushy Cove Pond Operational Chlorine gas Sodium carbonate (soda ash) | of system pumps, downstream of pH adjustment, upstream of | 7.3 7.1
chlorine addition
Chlorine gas (sodium
Torbay North Pond Operational hypochlorite for booster Calcium hydroxide (lime) None 6.1 6.2
chlorination)
Trepassey Miller's Pond Operational Chlorine gas Sodium carbonate (soda ash) | None 6.8 6.8
Trinity Indian Pond Operational Sodium hypochlorite Sodium carbonate (soda ash) One (1.) on-line pH analyzer drawing .sample.d.ownstream of 6.3 8.0
pH adjustment and upstream of chlorine addition
Trinity Bay North Whirl Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line pH analyzer for finished water - 6.0"
Victoria Rocky Pond Operational Chlorine gas Sodium carbonate (soda ash) | One (1) on-line pH analyzer for finished water 6.6 6.7
West St. Modeste Ground water Not Operating Sodium hypochlorite No pH adjustment None 6.8 6.6
Whitbourne Hodges River Operational Chlorine gas Sodium carbonate (soda ash) | None 6.6 7.8
Notes:
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3.0 TASK 3: ASSESSMENT OF EFFECTIVENESS OF PH ADJUSTMENT SYSTEMS

3.1 Assessment of Effectives of pH Adjustment Systems

The ENVC has indicated that many of the pH adjustment systems currently in use in the
Province's drinking water systems are not performing as desired. As such, the objective of Task
3 was to conduct an evaluation of the effectiveness of the pH adjustment systems based on
existing water quality data provided by the ENVC, as well as information gathered during the
site visits.

During Task 2, discussions were held with operations staff during the site visits to gather
additional information on the operation and maintenance of the pH adjustment systems,
including:

e Current and/or typical pH adjustment chemical and disinfectant dosage;

¢ Frequency and method used for measurement of pH;

e Changes in operating strategy as a result of changes to raw water quality and/or flows;

¢ Changes in operational settings and the rationale for the changes;

¢ Maintenance practices for pH adjustment systems;

e Records of discoloured water complaints and/or service leaks; and

o Operators' views on what improvements could be made to improve the performance of

the pH adjustment system.

A water quality review for each community was also performed to evaluate the effects of pH
adjustment on disinfection by-products (DBPs), metals and DOC concentrations and assess if
changes in these parameters have occurred as a result of the implementation of pH adjustment.
A one-page summary was prepared for each of the 45 communities included in the study to
present:

¢ An overview of available historical water quality data, with a focus on DBPs (THMs and
HAAs), raw and treated water pH, DOC and metals concentrations;

o A discussion of the effectiveness of the pH adjustment system, based on the raw and
treated water pH, and the system's ability to provide treated water at a pH within the
range noted in the Guidelines for Canadian Drinking Water Quality (GCDWQ); and

o A list of performance limiting factors, related to the design, operation and/or
maintenance of the system, based on information gathered as part of the site visits.

The one-page summary sheets are included in Appendix B.
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3.2 Water Quality Data Review

Historical raw and treated water quality data were provided by the ENVC for each of the 45
communities included in the study. As part of this task, a data review was conducted to
determine the effect of pH adjustment on the concentration of:

e DBPs, including THMs and HAAs;
e DOC; and

e Metals, including aluminum, copper, iron, lead and zinc.

Where sufficient data were available, an analysis of the impact of changes in treated water pH
on the concentration of these parameters was undertaken. For most of the drinking water
systems reviewed, the pH adjustment is not having an impact on the concentrations of DBPs or
DOC in the distribution system. In general, metals concentrations tend to increase as pH
decreases.

As discussed in Appendix B, there were several systems for which there were insufficient data
to verify a link between pH and these parameters. A discussion of the potential effects of pH
adjustment on the formation of DBPs, and on DOC and metals concentrations is provided in the
following subsections.

3.3 Effects of pH on Disinfection By-Product Formation

Chlorine is the most commonly used disinfectant chemical in the drinking water systems that
were included in this study. Of the known chlorination by-products, the primary by-products of
concern are THMs and HAAs. The current Maximum Acceptable Concentrations (MACs) for
THMs and HAAs under the GCDWQ are 0.100 mg/L and 0.080 mg/L, respectively (or 100 ug/L
and 80 ug/L), expressed as a locational running annual average of quarterly samples.

THMs and HAAs are formed when chlorine reacts with natural organic matter (NOM) present in
the water. Ideal conditions for THM formation are different from the ideal conditions for HAA
formation, and the pH of the water when chlorine is applied will enhance either the formation of
THMs or HAAs. In general, THM formation increases at high pH (above pH 9.4) and decreases
at low pH (below pH 5.0), whereas the formation of HAAs decreases at high pH and increases
at low pH (USEPA, 1999). Therefore, some remedial measures applied to minimize THM
formation could potentially increase the formation of other DBPs.

Of the 45 systems included in the study, the data provided by the ENVC indicates that
approximately 32 systems (approximately 70 percent of the total) have running annual average
total THM concentrations that exceed the GCDWQ MAC of 100 pg/L, and that there are 35
systems (approximately 78 percent) that exceed the GCDWQ MAC of 80 ug/L for HAAs.

Given that the treated water pH for most of the systems reviewed as part of this study was
relatively neutral (i.e. between pH 6 and 7), it is unlikely that pH adjustment is affecting the
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formation of DBPs. Based on the data provided, it appears that the elevated levels of DBPs
observed in many of these drinking water systems are due to elevated concentrations of DOC in
the raw and treated water supplies. DOC concentrations in the treated water are essentially the
same as those in the raw water.

3.4 Effects of pH on Dissolved Organic Carbon Concentrations

NOM is the term used to describe the combination of organic chemicals originating from natural
sources that are present in all water bodies (MWH, 2005). In drinking water supplies, NOM is
most commonly measured using total organic carbon (TOC) or DOC as a surrogate measure.

The presence of NOM affects many other water quality parameters as well as water treatment
processes. For example, colour in surface water sources is predominantly associated with
NOM (Health Canada, 1979a). The main health related concern associated with NOM is its
ability to react with chlorine to form DBPs.

While there are currently no guidelines for TOC or DOC in the GCDWQ, the aesthetic objective
(AO) for colour under the GCDWQ (15 TCU) considers the link between the presence of NOM
and potential health effects, based on the relationship between colour and DBP formation.
Other jurisdictions, such as Ontario, have established an AO for DOC (5 mg/L) on the basis of
the aesthetic characteristics of the water, as well as the potential formation of DBPs (MOE,
2006).

The treatment techniques available for the removal of NOM include enhanced coagulation,
activated carbon adsorption, ion exchange and high-pressure membrane filtration (such as
nanofiltration and reverse osmosis).

Approximately 30 of the 45 systems included in this study have no treatment other than chlorine
disinfection and pH adjustment and, as such, have no capacity for NOM removal. For these
systems, DOC concentrations in the treated water are essentially the same as those in the raw
water.

Approximately 28 of the 45 systems included in this study have average treated water DOC
concentrations that are greater than 5 mg/L. The data provided suggest that elevated levels of
DBPs in the province's drinking water systems are attributable to the elevated concentrations of
NOM in both the raw water sources and treated water supplies.

3.4.1 Effects of pH on Metals Concentrations

pH is a key parameter affecting the solubility of metals used in water distribution systems, such
as iron, lead, copper and zinc. The addition of pH adjustment chemicals may also increase
alkalinity, which has the side effect of enhancing the formation of carbonate scales (MWH,
2005). A summary of critical pH values for minimizing corrosion of iron, copper and lead piping
is presented in Table 3.1.
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Table 3.1 Relationship of pH to Corrosion and Incrustation for Select Piping Materials
(Adapted from Health Canada, 1979b)
Material Target pH for Corrosion Control | Comments
Within this pH range, there is a tendency for the corrosion products to
Steel/cast iron 75-9.0 adhere in a hard, crusty deposit. At lower pH, "red water" complaints
are more common.
Copper >70 In most waters, the critical pH value is about 7.0. For soft waters
PP ’ containing organic acids the targeted pH may be higher.
Lead >7.0 Few waters are aggressive to lead if the pH is above 7.0.
} Waters with pH above approximately 10.5 can be aggressive to zinc
Zinc <10.5 : . .
and will often remove galvanized coatings.

4.0 TASK 4: IDENTIFICATION OF PROBLEMS AND ISSUES WITH INEFFECTIVE PH
ADJUSTMENT SYSTEMS

4.1 Identification of Problems and Issues with Ineffective pH Adjustment Systems

As discussed in Section 3.1, the information gathered during each of the site visits was
previously presented in the Task 2 Summary Report and has been summarized in a one-page
information sheet included in Appendix B of this report. For each system, a review of water
quality data, as well as operation and maintenance practices, was undertaken to assess the
effectiveness of the pH adjustment system.

The effectiveness of the system was assessed on the basis of:

o Ability to maintain a treated water pH in the recommended range of 6.5 of 8.5
established in the GCDWQ;

o Ability to provide a treated water with a pH that is consistently greater than the raw water
pH;

o Effect on other distribution system metals concentrations, such as iron, copper, lead and
zinc; and

o Occurrence of watermain and/or service leaks, discoloured water complaints, or other
indicators of system corrosion.

Based on these criteria, it was determined that seventeen (17) of the 45 systems evaluated (38
percent) are operating effectively. The summary sheets presented in Appendix B provide a brief
assessment of the effectiveness of the system, as well as a list of performance limiting factors
where satisfactory performance is not being achieved.

Based on the data provided by the ENVC and on information gathered during the site visits, it
was determined that approximately twenty-one (21) of the pH systems reviewed as part of this
study are not performing as desired. In addition, there were approximately seven (7) systems in
which the pH adjustment system was not operational at the time of the site visits.
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Figure 4.1 presents a summary of the performance limiting factors identified during the review
and the number of systems at which each was encountered. The most frequently encountered
factors are discussed in greater detail in the following subsections.

Figure 4.1 Occurrence of Performance Limiting Factors

Use of Chlorine Gas for Primary Disinfection

Lack of Routine Maintenance for pH
Adjustment Systems

Lack of Redundancy for Key Process
Equipment

Lack of Automatic Monitoring and/or Control

Operational Objective for Treated Water pH
of Less Than 7

pH Adjustment System Not Operational at
Time of Site Visit

|

o

5 10 15 20 25 30 35 40 45
Number of Systems

4.2 Review of Performance Limiting Factors

4.2.1  Use of Chlorine Gas for Primary Disinfection

Chlorine is the most commonly used disinfectant in water treatment in Canada and throughout
the world. The most common chlorine chemicals used for drinking water disinfection are
chlorine gas (Cl,), sodium hypochlorite (NaOCI) and calcium hypochlorite (Ca(OCI),).

The different chlorine chemicals have different effects on alkalinity, and therefore pH. For
example, on a stoichiometric basis, the application of 1 mg of chlorine gas theoretically will
result in a decrease of 1.4 mg in alkalinity as CaCO3 (White, 1999). Given the low levels of
alkalinity naturally present in the raw waters of the systems included in the study, the addition of
chlorine gas for disinfection can have a significant negative impact on the pH of the treated
water. Conversely, the application of sodium hypochlorite provides an increase in alkalinity of

TF1012729 Page 11



Department of Environment and Conservation

Study on pH Adjustment Systems and

Recommendations for Design and Operational Guidelines ame
Task 7 Study Report — Report

May 2011

0.67 mg/L as CaCOs;, which results in an increase in the treated water pH. pH adjustment
systems should also be located downstream of chlorination processes to ensure that the pH is
actually adjusted to levels within the GCDWQ OG recommended of 6.5 and 8.5.

Based on the information provided by the ENVC (WTP Inventory) and the information gathered
during the site visits, the vast majority of the systems included in the study (38 out of 45
systems) use chlorine gas for primary disinfection. Of these systems, approximately 17
systems have an average treated water pH that is lower than the raw water pH. In general, the
depressed pH appears to be due to an insufficient dosage of the pH adjustment chemical, either
preceding or following chlorine addition. Based on the data collected as part of Task 2, in
general the equipment provided as part of the pH adjustment systems appears to be adequate
to maintain higher optimum dosages, as none of the processes are currently operating near
their design capacities. Furthermore, for situations where the chemical feed pumps are
operating near their peak capacities, it would be possible to increase the solution strength when
mixing batches of soda ash solution or lime slurry, rather than increase the chemical feed rate
through pumping. It should be noted that mixing of soda ash is usually to saturation and
increasing solution strength may not be an option and should be assessed based on each
specific community.

Alternatively, a change from chlorine gas to sodium hypochlorite could be considered to provide
a positive change in alkalinity and pH during disinfection. In addition, health and safety issues
associated with the use of chlorine gas could be eliminated. The main health and safety issues
with chlorine gas are primarily related to the transport and handling of chlorine gas cylinders,
and the potential of a toxic gas leak.

4.2.2 Lack of Routine Maintenance for pH Adjustment Systems

During the interviews with operations staff conducted as part of the site visits, it was noted that
17 systems (approximately 38 percent of the total) had no preventive maintenance program for
pH adjustment systems. At the time of the site visits, eight (8) systems were not operational.
Many of these process shutdowns are due to pump failures or other problems associated with
process equipment. Given the number of systems that are currently not operational and/or that
are not operating as intended, improvements in system maintenance could increase the
reliability of process equipment and provide for more consistent treated water pH and alkalinity.

4.2.3 Lack of Redundancy for Key Process Equipment

The lack of redundancy for key process equipment was identified as a performance limiting
factor for systems where only one chemical feed pump was installed for the pH adjustment
system. During the site visits, it was also noted that very few systems maintain spare pumps
and/or parts for these chemical addition systems. As such, it is likely that the lack of back-up
equipment is contributing to process failures and/or inconsistent performance of the pH
adjustment systems.
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For future installations, a minimum of two chemical feed pumps should be provided. Shelf
spares, particularly for mechanical equipment and key process components (such as mixers,
valves, etc.), should be provided and appropriate training made available to operations staff to
ensure they are able to install back up equipment when needed. It should be noted that training
available through the Operators Education, Training and Certification (OECT) includes
replacement of equipment. A central inventory location, for sites in close proximity to each other,
may be implemented to reduce costs associated with storing of back up equipment.

4.2.4  Lack of Automatic Monitoring or Control

Many of the systems included in the study, particularly the smaller systems where only
disinfection and pH adjustment are provided, are unattended facilities (i.e. the operator may only
visit the site daily or weekly). In addition, these stations typically are not equipped with means
for automated monitoring or control. The result is that changes in flow or raw water quality are
often unnoticed and changes in the pH adjustment chemical dosage are not made in response
to these changes. As a result, there may be significant fluctuations in the treated water pH,
which can result in inconsistent distribution system water quality.

At a minimum, chemical dosing equipment should be provided with means for automatic pH
control. It is also recommended that all of the treatment facilities be equipped with
automatic/remote monitoring equipment for both flow and pH measurement.

4.2.5 Operational Objective for Treated Water pH of Less than 7.0

The operating range noted for pH under the GCDWQ is 6.5 to 8.5, which is based on providing
a balance between the greater effectiveness of chlorine at lower pH with the provision of a less
aggressive water at higher pH.

The information gathered during the site visits indicated that 11 of the systems reviewed had a
target treated water pH of less than 7.0. While this value may be within the operating range, it is
likely too low for effective corrosion control given the very low alkalinity (typically less than 5
mg/L as CaCO3) of most of the raw water sources for the systems included in the study.

It should also be noted that the LI, which is a measure of the degree of saturation with respect
to calcium carbonate (CaCOQO;), was found to be negative in samples of treated water from all of
the systems included in the study based on data provided by the ENVC. A LI of less than zero
indicates that the water is undersaturated with CaCO;, which suggests that it will have a
tendency to dissolve carbonate scale rather than precipitate protective material on the pipe
surface. For most of the systems reviewed as part of the study, this is likely due to very low
levels of alkalinity in the raw water (i.e. less than 5 mg/L CaCQO3;). In many cases, a pH greater
than 10.0 would be required to achieve a saturation index that is near neutral or slightly positive,
and therefore likely to deposit scale.

Most of the systems deemed to be effective as part of this evaluation have a treated water pH
objective ranging from 7.0 to 7.8. Although the optimum pH for distribution system stability is
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site specific and should be determined through on-site testing, as an interim measure, a
minimum treated water pH objective of 7.2 is recommended. The USEPA recommends the use
of corrosion inhibitor generally only where the treated water pH is between 7.2 and 7.8 (USEPA,
2003).

5.0 TASK 5: RECOMMENDATIONS FOR DESIGN GUIDELINES

5.1 Design Issues

Of the 38 pH adjustment systems that were operational at the time of the site visits, twenty-eight
(28) used sodium carbonate (soda ash), two (2) used sodium hydroxide (caustic soda), seven
(7) used calcium hydroxide (lime), and one (1) used calcium hydroxide (lime) and carbon
dioxide (CO,).

Of the systems that were deemed to be effective, the majority used soda ash, and the remaining
used lime and caustic soda. A discussion of other available technologies for pH adjustment is
presented in Section 5.2.

For the seven (7) systems that were not operational at the time of the site visits, several of the
shutdowns were due to a failure of the primary chemical feed pump, where no back-up or spare
pumps were available.

For systems that were operational but not performing as desired, the design of the pH
adjustment system, in terms of the type or capacity of the equipment provided, was not the main
performance limiting factor. Rather, it was determined that poor performance could generally be
attributed to an insufficient dosage of the pH adjustment chemical. Based on the data collected
as part of Task 2, the equipment provided as part of the pH adjustment systems was adequate
to maintain higher dosages, as none of the processes were operating near their design
capacities. Furthermore, for situations where the chemical feed pumps were operating near
their peak capacities, it would be possible to increase the solution strength when mixing batches
of soda ash solution or lime slurry, rather than increase the chemical feed rate through

pumping.

It should be noted, however, that several systems were designed such that the pH adjustment
equipment is located below grade and is only accessible by means of an access hatch and
ladder. This design was more common in older and/or smaller systems. While this layout may
permit gravity feed of raw water into the treatment plant, it limits operator access to the
equipment, which may discourage routine maintenance and operation activities (e.g. minor
repairs, calibration, etc.).

Another factor contributing to the ineffectiveness of the pH adjustment systems was the use of
chlorine gas for primary disinfection. As noted in the Task 3 and 4 Summary Report, the
application of chlorine gas tends to decrease alkalinity and therefore pH, whereas the use of
sodium or calcium hypochlorite tends to increase alkalinity and pH. Although not directly related
to the design of pH adjustment systems, the choice of disinfectant and its impact on treated
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water quality is an important consideration and should be evaluated as part of upgrades to
existing systems and in the design of new systems.

Many of the systems included in the study, particularly the smaller systems where only
disinfection and pH adjustment are provided, are generally unattended facilities (i.e. the
operator may only visit the site daily or weekly). These stations typically are not equipped with a
means for automated monitoring or control. Several of the smaller plants are not equipped with
on-line pH or flow monitoring equipment. As a result, changes in flow or raw water quality are
often unnoticed and changes in the pH adjustment chemical dosage are not made in response
to these changes. This causes significant fluctuations in the treated water pH, which can result
in inconsistent distribution system water quality.

Recommendations for improving the design of pH adjustment systems are provided in Section 8
of this report.

5.2 Technologies for pH Adjustment

5.2.1  Approaches for Internal Corrosion Control

The primary approaches to internal corrosion control in drinking water systems are to modify the
water chemistry to make it less corrosive and to encourage formation of less soluble
compounds (passivation). This is typically accomplished through pH and/or alkalinity
adjustment, or through the addition of a corrosion inhibitor.

pH and/or alkalinity adjustment can be accomplished via chemical addition or non-chemical
means. Chemicals commonly used for pH and/or alkalinity adjustment include:

e Sodium hydroxide, NaOH (caustic soda);

e Potassium hydroxide, KOH (caustic potash);

e Calcium hydroxide, Ca(OH), (lime);

e Sodium carbonate, Na,CO; (soda ash);

e Potassium carbonate, K,CO; (potash);

e Sodium bicarbonate, NaHCOs; and

¢ Non-chemical addition methods include limestone contactors and aeration.
The use of corrosion inhibitors (blended phosphates or polyphosphates) is generally only
recommended where the treated water pH is between 7.2 and 7.8 (USEPA, 2003). For most of

the systems included in this study, passivation would require pH adjustment in addition to the
application of the inhibitor; therefore, these processes are not considered further.

A brief discussion of available methods of pH and/or alkalinity adjustment, as well as their
advantages and disadvantages, is presented below.

TF1012729 Page 15



Department of Environment and Conservation

Study on pH Adjustment Systems and

Recommendations for Design and Operational Guidelines ame
Task 7 Study Report — Report

May 2011

5.2.2  Evaluation of pH and/or Alkalinity Adjustment Methods

Caustic soda, a liquid chemical, is very hazardous if not handled carefully. It can cause severe
burns and damage the eyes. It is generally not recommended for very small systems (USEPA,
2003). While caustic traditionally means "sodium hydroxide" solution, potassium hydroxide can be
substituted for sodium hydroxide if sodium concentrations are of concern. pH control can be
difficult for systems using caustic soda, particularly for waters with low levels of alkalinity, because
of the large changes in pH that can occur as the result of a small change in dosage (MOE, 2009).

Lime is available as hydrated or slaked lime (Ca(OH).), and quicklime (CaO), and can be used
to increase both the pH and alkalinity of the water. It is inexpensive, but can be difficult to
handle and the pH of the treated water generally changes slowly when the dosage changes.
Lime is slurry fed and slurry make-up can be operations and maintenance intensive. Quicklime,
when added to water, produces an exothermic reaction that generates considerable heat. Lime
also adds aluminum and turbidity, often present as impurities to the water.

While more expensive, sodium carbonate (soda ash) and potassium carbonate (potash) are dry
compounds that are relatively safe to handle compared to caustic soda. These carbonate
chemicals will not cause skin irritation. They dissolve more easily than lime. When soda ash or
potassium carbonate is added to water, there is an increase in alkalinity as well as pH.
Because soda ash and potassium carbonate are safe to handle, they are strongly
recommended as the pH adjustment chemical for smaller systems, such as schools,
condominiums, or any facility where technical resources are limited (USEPA, 2003).

Sodium bicarbonate is a dry chemical that substantially increases alkalinity while providing a
very minimal increase in pH. It is relatively expensive (MOE, 2009). Because it is a dry
chemical, it must be dissolved in water for feeding. It is very safe to handle and will not
increase the pH above 8.3. Some utilities use both soda ash or caustic soda and sodium
bicarbonate together if a significant increase in pH and alkalinity are needed.

Limestone contactors use crushed limestone in a contact chamber through which water passes. As
water passes through the contact chamber, limestone dissolves causing an increase in pH,
alkalinity and calcium levels. Limestone contactors are typically used in small systems as they are
relatively easy to operate (MOE, 2009). A limestone contactor should be sized to provide adequate
contact time over the range of flow rates and temperatures encountered during plant operation.

Aeration is a non-chemical method used to increase the pH of groundwater systems or stratified
surface water systems by removing over-saturated carbon dioxide (CO,). In addition to its use
for corrosion control by increasing pH, aeration systems can be designed to simultaneously
manage other constituents of concern, such as manganese, radon, volatile organic compounds
(VOCs) and hydrogen sulphide. One of the disadvantages associated with aeration is that re-
pumping of the water is required. For simple aeration systems, it may be difficult to control the
aeration process to achieve a consistent pH, which is necessary for corrosion control. Aeration
alone is therefore generally not used for corrosion control.
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5.2.3 Summary of Preferred Methods for Internal Corrosion Control

As noted in Section 5.1 the majority of the pH adjustment systems in use in the Province use either
soda ash or lime. Both types of systems were found to be effective when operated appropriately.

In general, the use of sodium hydroxide (caustic soda) is not recommended for systems in
Newfoundland and Labrador, particularly for smaller and/or unattended facilities. Given the low
levels of alkalinity naturally present in the raw water, consistent control of the dosage and
resulting treated water pH may be difficult to achieve using sodium hydroxide without advanced
monitoring and control equipment. The use of sodium hydroxide may be appropriate for larger
systems or water supplies with adequate buffering capacity, and should be evaluated on a site
specific basis.

The design and operation of systems using sodium bicarbonate for pH adjustment is similar to
those using sodium carbonate (soda ash) or potassium carbonate (potash). Given that sodium
bicarbonate is typically more expensive than soda ash or potash, it is likely that soda ash will be
more cost effective for pH adjustment.

Limestone contactors are very easy to operate and require very little maintenance; however,
they provide less operating flexibility, as the treated water pH is a function of the contact time in
the contactor and will vary with flow rate. Many small systems in the Province experience a
wide range of flows, particularly those communities with fish plants or other large water users.
In such instances, limestone contactors are not appropriate for pH adjustment where significant
variations in flow occur.

Finally, while aeration systems are relatively simple to operate and construct, and may provide
for other water quality improvements, they are only effective for pH adjustment where the raw
water pH is depressed due to elevated levels of carbon dioxide. Given that the majority of the
systems in the Province with pH adjustment processes are surface water supplies, high
concentrations of CO, in the raw water would not be expected. Aeration would therefore not be
recommended for pH adjustment for most of the systems reviewed as part of this study. The
use of aeration may be justified for some groundwater systems, but extensive raw water and
pilot testing would be recommended.

Based on the above, the preferred technologies for pH adjustment in the drinking water systems
in Newfoundland and Labrador are soda ash or lime addition. In general, soda ash would be
preferred to lime because it is easier to handle and does not impart turbidity to the finished
water. Nonetheless, a site specific evaluation of alternate chemicals, and associated costs,
should be undertaken as part of the design of any pH adjustment system.

5.3 pH and Alkalinity Adjustment for Coagulation

Aluminum and iron salts are the inorganic coagulants most commonly used in water treatment.
The solubility of these salts is dependent on pH. pH is important in water treatment as it directly
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influences the dosages of chemicals added to coagulate particles. The desired operating range
for coagulation pH is based on the point of minimum solubility of the coagulant, as this promotes
precipitation (floc formation).

Jar testing is recommended to determine the optimum coagulation chemical and pH for each
system, as these are dependent on water quality and other site specific conditions.

In most water treatment applications for removal of turbidity, TOC and colour, the pH during
coagulation ranges between 6 and 8. The lower limit is imposed to prevent accelerated
corrosion rates that occur at pH valves below pH 6. The operating region for alum coagulation is
in a pH range of 5.5 to about 7.7, with the minimum solubility occurring at a pH of about 6.2 at
25°C (MWH, 2005). The operating range for alum in cold water conditions (0.5°C) is
approximately pH 6.0 to 8.0. For iron precipitation, the desired operating range is from pH 5.0
to 8.5, with minimum solubility occurring at a pH of 8.0 (MWH, 2005). The point of minimum
solubility for alum shifts with temperature, which has a significant impact on the operation of
water treatment plants where alum is used as the coagulant.

The reactions that occur during the coagulation process consume alkalinity. For example, one
mg of aluminum sulphate (alum) consumes approximately 0.5 mg of alkalinity (as CaCO3). For
waters with naturally low levels of alkalinity, it may be necessary to add alkalinity to the water,
using lime or soda ash, to prevent excessive changes in pH and for effective coagulation.

Where the coagulation pH is not maintained within the desired operating range, soluble
aluminum or iron may pass through the treatment process, which can result in floc formation in
downstream processes or in the distribution system if subsequent changes in pH occur.

As noted in the Task 2 Summary Report, there are four (4) systems using pH/alkalinity
adjustment for coagulation, including:

e Clarenville (lime);

e Grand Falls-Windsor (lime);

e Lumsden (soda ash); and

e Ramea (lime).
These four systems are designed with two separate pH adjustment chemical injection points:
one located at the headworks of the plant (typically the raw water header or low lift wet well) and

the other for treated water pH adjustment (downstream of treatment but prior to discharge to the
distribution system).

An assessment of the effect of the pH/alkalinity adjustment systems on the performance of the
coagulation and flocculation processes was not conducted as part of this study. It should be
noted, however, that all four systems were among the nine deemed to be effective for pH
control in the evaluation conducted as part of Tasks 3 and 4.
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54 Review of Design Guidance

The current guidance document for the design and construction of drinking water systems in
Newfoundland and Labrador, the Design Guidelines, was published by ENVC in 2005. As part
of Task 5, a review of relevant sections of the Design Guidelines relating to pH adjustment
systems was undertaken.

A literature review of drinking water quality standards and design and operational guidelines
from other jurisdictions across Canada and internationally was also conducted in order to make
recommendations for new or updated content to be included in the guidelines.

54.1 Current Newfoundland and Labrador Guidelines

The existing document does not have a specific section addressing the design and construction
of the various types of pH adjustment systems. A summary of the relevant sections is provided
in Table 5.1.

Corrosion control is also addressed as part of the sections addressing softening and aeration,
as the treated water from these processes may require further stabilization to prevent deposition
or corrosion in the distribution system. Specifically, Section 3.3.4.8.5 (currently a subsection
under the General Design of Aeration Systems) provides an overview of, and recommendations
for, the design and implementation of a corrosion control program.

In addition, there are several sections addressing the use of corrosion resistant materials in
chemical feed equipment, distribution system piping and storage facilities. These are not
addressed as part of this Task, as they are not directly related to pH adjustment systems.

5.4.2 Jurisdictional Review

The jurisdictional review conducted as part of this task included the following documents:

e Guidelines for Canadian Drinking Water Quality Summary Table and Technical
Documents (Health Canada, 2008);

o Atlantic Canada Guidelines for the Supply, Treatment, Storage, Distribution and
Operation of Drinking Water Supply Systems (ACCWA, 2004);

o Technical Support Document for Ontario Drinking Water Standards, Objectives and
Guidelines (Ontario Ministry of the Environment, 2006);

e Ontario Design Guidelines for Drinking Water Systems (Ontario MOE, 2008);

¢ Regulation Respecting the Quality of Drinking Water (Développement Durable,
Environnement et Parcs, Québec, 2005);

¢ Manitoba Drinking Water Quality Standards Regulation (Manitoba Water Stewardship,
2007);
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e Saskatchewan Drinking Water Quality Standards and Objectives (Saskatchewan
Environment, 2006);

e British Columbia Drinking Water Quality Guidelines (BC Ministry of the Environment,
1998);

o Recommended Standards for Water Works (Great Lakes-Upper Mississippi River Board
of State and Provincial Public Health and Environmental Managers, 2007);

o World Health Organization Guidelines for Drinking Water Quality (WHO, 2008); and
e USEPA List of Drinking Water Contaminants (USEPA, 2009).

Table 5.1 Summary of Relevant Sections in the Guidelines for the Design, Construction
and Operation of Water and Sewage Systems (ENVC, 2005)
Section Section Heading Comments/Content
Number
This section provides a brief description of the Langelier Index (LI).
3.2.5 Langelier Index Recommends that a LI value of one (1) be maintained to prolong
the life of the distribution system.
This section recommends that the raw water pH and LI be
determined.
Indicates that the use of chlorine gas with low alkalinity source
326 oH Adjustment waterg may cause g significant reduction in pH and increase
potential for corrosion.
Indicates that for groundwater supplies, the use of sodium
hypochlorite may increase the pH to unacceptable levels, and that
a decrease in pH may be required for effective disinfection.
33.992 Chemical Feed Recommends that at least one standby unit be provided for
T Devices chemical feed equipment.
Automated/ . . . .
Unattended Encouraggs .measu-res, including gutomatlon, wh!ch assist .
. operators in improving plant operations and surveillance functions".
3.3.11 Operation of . . . :
Outlines the requirements of design and approval of automation
Surface Water systems
Treatment Plants '
34.6.1 Acids and Caustics Prg\{ides recom.mendatio.ns for the safe handling and storage of
acidic and alkaline chemicals.
Corrosion Recommends the implementation of pH adjustment using either
3.7.24 Prevention/ lime or soda ash for systems with known corrosion problems or a LI
Reduction of -2 or below.
Recommends the use of on-line pH monitors for systems with a
6.1.1 Measurement List capacity of 1 ML/d or greater; allows for the use of bench testing for
smaller systems.
6.1.3 Alarms and Status | Recommends low and high level alarms for raw and treated water
o Indication pH where on-line instruments are provided.
This section recommends that the discharge flow rate be monitored
Finished Water continuously, and that the flow rate will be used to control the feed
6.1.6.1.2 . . . .
Pumping rate for corrosion control chemicals, and pH control chemicals,
where applicable.
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A summary of relevant drinking water quality regulations, standards and guidelines related to pH
adjustment or pH control is provided in Table 5.2.

Table 5.2 Summary of Relevant Water Quality Standards and Guidelines
Document Value Type of Comments/Content
Standard
The acceptable range for pH is based on
Health Canada - Operational providing a water that is neither corrosive or
Guidelines for Canadian | 6.5-8.5 GEideIine likely to produce incrustation. It also accounts
Drinking Water Quality for decreasing effectiveness of free chlorine
for disinfection at pH greater than 8.5.
Technical Support The recommended range for pH is based on
Document for Ontario . providing a water that is neither corrosive or
. Operational . . :
Drinking Water 6.5-8.5 Guideline likely to produce incrustation. It also accounts
Standards, Objectives for decreasing effectiveness of free chlorine
and Guidelines for disinfection at pH greater than 8.5.
Québec Regulation Maximum
Respecting the Quality 6.5-8.5 concentration
of Drinking Water
Manlltoba Drinking Water Refers to the Guidelines for Canadian
Quality Standards none n/a o )
) Drinking Water Quality.
Regulation
Alberta Standards and
Guidelines for Municipal o .
Refers to the Guidelines for Canadian
Waterworks, none n/a Drinking Water Qualit
Wastewater and Storm 9 Y
Drainage Systems
Saskatchewan Drinking .
Water Quality Standards | 6.5-9.0 Ae;the.tlc
o Objective
and Objectives
B”.tlsh Columbia . Aesthetic Based on Guidelines for Canadian Drinking
Drinking Water Quality 6.5-8.5 L .
Objective Water Quality.
Standards
World Health Operational
Organization Guidelines | 6.5-9.5 GEi pionel
for Drinking Water Quality
National
USEPA Drinking Water Secondary S
Contaminants List 6.5-8.5 Drinking Water Non-enforceable guideline
Regulation

A summary of the review of relevant drinking water system design guidelines, with a particular focus on
recommendations for the design and operation of pH adjustment systems, is provided in Table 5.3.
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Table 5.3 Summary of Relevant Drinking Water System Design Standards or Guidance
Documents
Document Comments/Content

Atlantic Canada
Guidelines for the Supply,
Treatment, Storage,
Distribution and
Operation of Drinking
Water Supply Systems

The requirements for the design of chemical feed equipment are similar to
those in the existing NL guidelines.

The recommendations for remote operation of facilities are also similar to
the existing NL guidelines.

Specific recommendations for the design of pH adjustment systems are
provided; however, no information is given regarding process selection. A
treated water Langelier Saturation Index of O or slightly positive is
recommended.

Operations and Maintenance requirements for drinking water systems are
identified.

Ontario Design
Guidelines for Drinking
Water Systems

Recommends against the use of the Langelier Saturation Index as a
predictor of corrosion. Instead, an approach similar to that used in the
USEPA Lead and Copper Rule or the MOE Guidance Document for
Preparing Corrosion Control Plans is recommended.

Provides specific recommendations for the design of pH adjustment
systems, with some guidance regarding the selection of the pH adjustment
process.

The requirements for the design of chemical feed equipment are similar to
those in the existing NL guidelines.

Alberta Standards and
Guidelines for Municipal
Waterworks, Wastewater
and Storm Drainage
Systems

Recommends that water systems produce water that is non-corrosive with
respect to lead and copper.

Recommends corrosion control studies to compare the effectiveness of pH
and alkalinity adjustment, calcium adjustment, and addition of a phosphate
or silica-based corrosion inhibitor.

Does not provide specific recommendations for the design of pH
adjustment systems or feed equipment.

Recommended
Standards for Water
Works ("Ten States
Standards")

Encourages any measures, including automation, which assist operators
in improving plant operations and surveillance functions.

States that "water that is unstable due either to natural causes or to
subsequent treatment shall be stabilized".

Specific recommendations for the design of pH adjustment systems are
provided; however, no information is given regarding process selection.
The requirements for the design of chemical feed equipment are similar to
those in the existing NL guidelines.
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6.0 TASK 6: EVALUATION OF LANGELIER SATURATION INDEX AND RYZNAR
SATURATION INDEX

6.1 Overview of Common Corrosion Indices

As discussed in the previous Task Summary Reports, the primary approaches to internal
corrosion control in drinking water systems are to:

¢ Modify the water chemistry to make it less corrosive; and

e Encourage the formation of less soluble compounds (passivation).

This is typically accomplished through pH and/or alkalinity adjustment, or through the addition of
a corrosion inhibitor. pH is an important water quality factor affecting corrosion and corrosion
control for several common plumbing materials. For example, pH is often increased to reduce
the concentration of metals in drinking water because of the effect of low (acidic) pH on the
solubility of metal pipe materials (AWWA, 1996).

Natural scales form on the surface of all metals used for water conduits. In addition to the
natural scales, water treatment processes are used to manage the development of other scales,
particularly calcium carbonate (CaCO;) (MWH, 2005). During the first half of the twentieth
century it was thought that achieving CaCQOj3; saturation was the principal means for controlling
corrosion of iron distribution system piping. If the water was supersaturated with CaCO3;, a
protective CaCO; layer would develop on the inside of the pipe protecting it from the corrosion
process.

In 1936, Langelier developed a CaCO; saturation index termed the Langelier Saturation Index
(LI), which was used to control corrosion in distribution piping during most of the 20th century.
Since Langelier's research, others have proposed alternative indices based on CaCOs;
saturation. These indices include the RSI, the Driving Force Index (DFI), the Aggressiveness
Index (Al), the Momentary Excess (ME) and the Calcium Carbonate Precipitation Potential
(CCPP). Most of the indices developed are based on the assumption that water will be less
corrosive if it has a tendency to deposit a CaCO; scale on metal surfaces (WHO, 2008).

A brief discussion and comparison of the LI and RSI is provided in the following subsections.
The other indices mentioned above were all derived in a manner similar to the LI and RSI, and
are therefore not discussed in this report.

6.2 Langelier Saturation Index

The LI is the most common of the CaCO; saturation indices used to predict corrosion control.
The concentration of calcium and carbonate in water limits the pH change that can be made
without causing excessive amounts of CaCO; to precipitate. The LI is a measure of a water's
pH relative to its pH at saturation with CaCO;. The LI reflects the equilibrium pH of a water with
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respect to calcium and alkalinity. This index has traditionally been used in many countries to
evaluate the stability of water to control both corrosion and the deposition of scale.

The LI is derived from the reaction between calcium ions (Ca?*) and bicarbonate ions (HCO3),
which results in the precipitation of calcium carbonate (CaCO;) and the release of hydrogen
ions (H"), as shown in Equation [1]:

[11  Ca® + HCO; «> CaCOs + H'
The Ll is calculated using Equation [2]:
[2]  LI=pHa—pHs
In which:
pH. = measured pH of water
pHs = pH at which the water would be saturated with CaCO;
Calculation of pHs is determined using Equation [3]:
[38]  pHs=pK - log [Ca®"] - log [HCO37] - log Vca™* - 10g Y Heos-

Which means that pHs is a function of the rate of formation of CaCO; precipitate and the
concentrations of calcium and bicarbonate ions in the water.

The state of saturation with respect to CaCO; depends on the LI value:

e LI < 0: solution is undersaturated with CaCO3 (will dissolve CaCO3; and indicates a
corrosive water)

e LI = 0: solution at equilibrium with CaCO3

e LI > 0: solution is oversaturated with CaCO3 (will precipitate CaCOj3; and indicates a non-
corrosive water)

6.3 Ryznar Saturation Index
The RSI is another commonly used index related to the tendency of CaCO; to precipitate. This
index is based on the LI and incorporates an empirical correlation between CaCO; build up and
water chemistry which have been observed in municipal water systems.
The RSl is calculated using Equation [4]:

[4]  RI=2pHs-pH,
In which:

pH. = measured pH of water
pHs = pH at which the water is saturated with CaCO;
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The results of the experiments conducted by Ryznar showed that CaCO; had a tendency to
deposit at water RSI values below 7. Waters with RSI values above 7 did not deposit CaCOs3,
therefore these waters were deemed undersaturated and considered to be corrosive.

6.4 Limitations of Corrosion Indices

Although the LI is the most commonly used index to predict corrosivity of water, there are
limitations in using it as a corrosion potential indicator. In the past, LI was used as the sole
indicator of a water's corrosivity toward iron; however because of evidence contradicting the
presumed connection between LI and corrosion, it was recommended that this practice be
abandoned (AWWA, 1996). The limitations of the LI as a corrosion index include the following:

o There is difficulty in making accurate calculations of LI: careful measurement of pH,
alkalinity, calcium, temperature and estimation of ionic strength is required;

o Reactions between calcium (Ca2+) and bicarbonate (HCOj3') with inorganic and organic
substances is generally not accounted for in the calculation of the LI, although it is
possible to do so if specific analytical data are available;

o The LI provides little insight into the rate of scale precipitation or dissolution; and

¢ An LI value may not accurately predict whether the CaCO3 deposit will form a protective
film, how much will form, or how protective the deposit may be.

In general, the higher the pH, alkalinity and calcium (water quality parameters typically
associated with a more positive LI value) the less corrosive a water will be. However, a positive
LI value is not always necessary to protect against corrosion. In some systems, maintaining a
water with a positive LI has led to excessive deposition of CaCO;, which can reduce the
capacity of distribution system pipes. In high-hardness and high-alkalinity water, the LI values
can be used to avoid excessive CaCO; deposition.

The saturation pH, referred to as pHs, is determined predominately by the calcium concentration
and alkalinity. Alkalinity is the measure of bicarbonate and carbonate ions responsible for the
acid-neutralizing capacity of water (MWH, 2005). Water with low levels of Ca?" and alkalinity,
which are characteristics typical of surface water supplies in Newfoundland and Labrador, will
have high pHs. Therefore, under normal operating conditions, the LI would indicate that the
water would have a tendency to be corrosive in nature and undersaturated with CaCOs.

The RSI, as shown in Section 6.3, is based on the same water quality parameters as the LI (i.e.
is mainly determined based on the relationships between pH, alkalinity, calcium and carbonate).
The difference between the two indices is the manner in which the index is calculated and the
interpretation of the index and how it relates to the potential for deposition of a carbonate scale.
Given that the limitations that apply to the LI also apply to the RSI, the RSI should also be
applied appropriately (e.g. as one of the preliminary indicators of corrosion potential).
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Corrosion indices should be used only as one method in an overall corrosion control strategy to
indicate a water's corrosive potential. Field observations of pipe condition, analytical data on
dissolved or particulate corrosion products, and pipe loop or coupon studies should supplement
data obtained from corrosion indices values (AWWA, 1996).

6.5 Jurisdictional Review of the Use of Corrosion Indices

A literature review of provincial, federal and international water quality standards, regulations
and guidelines was undertaken as part of this task. A summary of relevant findings regarding
the use of corrosion indices in drinking water systems is provided below.

Newfoundland and Labrador Department of the Environment and Conservation -
Guidelines for the Design, Construction and Operation of Water and Sewage Systems
(ENVC, 2005)

The current version of this document recommends that a LI value of one (1) be maintained to
prolong the life of the distribution system and recommends the implementation of pH adjustment
using either lime or soda ash for systems with known corrosion problems or a LI of -2 or below.

Atlantic Canada Guidelines for the Supply, Treatment, Storage, Distribution and
Operation of Drinking Water Supply Systems (ACCWA, 2004)

The guidelines recommend that where pH or alkalinity adjustment is provided, the system
should provide for a treated water with an LI of zero (0) or slightly positive.

Ontario Ministry of Environment - Guidance Document for Preparing Corrosion Control
Plans for Drinking Water Systems (MOE, 2009)

This document states that the use of LI values as an indicator of a water's corrosivity is an
ineffective indicator because it is based on inhibition solely by carbonate species (carbonate,
bicarbonate, and hydroxide ions) and calcium, and the measure of all dissolved carbonate-
containing species, which is incorrect. It also states that the LI value of a water may not
indicate the corrosivity of the water because other compounds such as phosphates and silicates
can complex with other metals.

Health Canada - Guidance on Controlling Corrosion in Drinking Water Distribution
Systems (Health Canada, 2009)

The document recommends against the use of corrosion indices to assess the effectiveness of
corrosion control programs, as they provide only an indication of the tendency of CaCO; to
dissolve or precipitate. Corrosion indices are based on the premise that corrosion is controlled
by the formation of a thin layer of CaCO; on the surface of metallic pipe. A deposit of CaCO;
does not necessarily form an adherent protective layer on the metal surface. It has been shown
that under specific conditions, the use of corrosion indices may increase the release of
corrosion by-products (Health Canada, 2009).
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World Health Organization - Guidelines for Drinking Water Quality (WHO, 2008)

This report states that most corrosion potential indices have been developed based on the
assumption that water will be less corrosive if it has a tendency to deposit a CaCO; scale on
metals surfaces. The report suggest that parameters related to CaCO; saturation status are
indicators of the tendency to deposit or dissolve CaCOj; scale, and are not indicators of the
corrosivity of a water. There are many waters with a positive LI that are corrosive and many
with a negative LI that are non-corrosive (WHO, 2008).

7.0 DISCUSSION OF FINDINGS

7.1 Assessment of Effectiveness of pH Adjustment Systems

Based on the review of available background information, including data provided by the ENVC
and information gathered as part of the site visits conducted during Task 2, an evaluation of the
effectiveness of the pH adjustment systems was undertaken, and performance limiting factors
were identified during Task 3 and 4.

The results of the water quality review indicated that:

e The implementation of pH adjustment did not have an impact on DBP formation. In
general, the presence of elevated levels of NOM in the water at the point of disinfectant
application appears to be the main factor contributing to THM and HAA formation;

o Based on the water quality data reviewed as part of this study changes in treated water
pH as a result of pH adjustment do not have an effect on DOC concentrations. Most of
the systems included in this study have no treatment other than chlorine disinfection and
pH adjustment, and as such, have no capacity for NOM removal; and

e The concentrations of aluminum, copper, iron, lead and zinc were generally found to be
within acceptable levels in the distribution system. It appears that the treated water pH
has a greater effect on metals concentrations than on DBP or DOC concentrations.

The performance of pH adjustment systems was assessed based on the criteria presented in
Section 4.1, and it was determined that:

o Approximately seventeen (17) systems are performing effectively (38 percent);

e Approximately seven (7) systems are currently not operational (15 percent); and

¢ The remaining twenty-one (21) systems are not operating effectively (47 percent).
Based on this evaluation, a list of performance limiting factors was developed. The most
common performance limiting factors identified included:

o The use of chlorine gas for primary disinfection;

e The lack of routine maintenance;
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e Alack of redundancy for key process equipment;
¢ Alack of automatic monitoring and/or control of pH adjustment systems; and

e Operating objectives for treated water pH of less than 7.0.

7.2 Operation and Maintenance of pH Adjustment Systems

As discussed in the Task 3 and 4 Summary Report, two operational issues were identified as
performance limiting factors for pH adjustment systems in the Province:

e The lack of routine or preventive maintenance programs; and
e Establishing treated water pH objectives that are too low for effective corrosion control.
The existing Design Guidelines (ENVC, 2005) require that an Operations Manual be prepared,

and that it identify "specific criteria for satisfactory operation and the identification of potential
operational problems" for the system.

Although a review of operations and maintenance manuals was not undertaken as part of the
site visits, operators were asked about existing maintenance practices and procedures during
the interviews. The results indicated that almost 40 percent of the systems included in the study
do not have formal maintenance programs. In several systems, pH adjustment equipment was
out of service due to failure of the chemical feed pumps.

Many factors may be contributing to a lack of routine or preventive maintenance for pH
adjustment systems, including:

e Lack of spare parts or equipment;

¢ Chemical feed equipment installed in a location that is difficult to access;

e Lack of operator awareness regarding the importance of maintenance or lack of required
skills/training; and

e Lack of available resources to implement a preventive maintenance program.

7.3 Design of pH Adjustment Systems

As discussed in Section 4.1 of this report and in the Task 3 and 4 Summary Report, three
design issues were identified as performance limiting factors for pH adjustment systems in the
Province:

e The use of chlorine gas for primary disinfection;
¢ Alack of redundancy for key process equipment; and

e Alack of automatic monitoring and/or control of pH adjustment systems.
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Many of the systems included in this study are surface water supplies with very low levels of
alkalinity. As such, the application of chlorine gas for primary disinfection in these systems
results in a considerable depression of the pH. The location of the pH adjustment system was
also not consistent, with some facilities designed such that pH adjustment occurs upstream of
disinfection, and others designed with pH adjustment downstream of disinfection. The design of
future installations, including upgrades or expansions, should provide for pH adjustment
downstream of treatment (including disinfection). Where pH or alkalinity adjustment is required
for other processes (e.g. coagulation), multiple chemical addition points may be needed.

In general, it does not appear that the overall design of the pH adjustment systems, in terms of
process selection or equipment sizing, is contributing to poor performance. The main issue
associated with the design of the processes is a lack of reliability and redundancy, particularly
for systems where only one chemical feed pump has been provided, where the facility is
typically unattended, and/or where the equipment is not adequately maintained. As discussed
in Section 7.2, there are many systems where the facility design discourages routine checks
and maintenance, as access to the equipment may be limited (e.g. by ladder instead of stairs).

Only the largest systems were equipped with means for fully-automated control of pH
adjustment. Some smaller systems were equipped with chemical dosing systems that were
paced-to-flow. While most systems (approximately 67 percent) were found to have on-line pH
analyzers, very few were provided with remote monitoring or control systems, such as a
supervisory control and data acquisition (SCADA) system. In general, smaller systems were
more likely to have no on-line monitoring or control equipment; these systems were also more
likely to be unattended facilities.

Most of the above noted issues are addressed in the current Design Guidelines (ENVC, 2005):
the selection of chlorination chemicals and its impact on pH is discussed in Section 3.2.6;
redundancy for chemical feed equipment is discussed in Section 3.3.9.2; and on-line
monitoring, control and alarms are addressed in Section 6.1. However, given that many of the
treatment facilities were constructed prior to 2005, the design of many of the systems included
in the study does not conform to the recommendations and/or best practices included in the
current design guidelines.

7.4 Langelier Saturation Index and Ryznar Saturation Index

The key findings of the literature review of the LI and RSI, their application and use in other
jurisdictions, and their limitations are summarized below:

e The Ll is the most common of the CaCOj; saturation indices used to predict corrosion in
drinking water systems. Other indices based on CaCOj; saturation included the RSI, the
DFI, the Al, the ME, and the CCPP;

e The corrosion indices mentioned above are all based on the assumption that water will
be less corrosive if it has a tendency to deposit a CaCO; scale on metal surfaces;
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e There are several limitations to the use of corrosion indices and typically they are not
recommended as the primary method for determining the corrosivity of water. In
general, corrosion indices provide little insight into the rate of scale formation or
dissolution. The indices may not accurately predict whether CaCOj; deposit will form a
protective film, how much will form, or how protective the deposit may be; and

e The precipitation of CaCO; is affected by pH, alkalinity, calcium and carbonate
concentrations and many other water quality parameters. In general, low levels of
hardness and alkalinity indicate that a water will be undersaturated with CaCOg, and it is
unlikely that a protective layer will form on the pipe wall.

8.0 RECOMMENDATIONS

8.1 Operation and Maintenance Recommendations

It is recommended that system owners and operators be encouraged to maintain a supply of
spare parts for key components of the pH adjustment system. In addition, it is recommended
that preventive maintenance programs be developed for existing pH adjustment systems.

Where it is not practical or cost effective to maintain inventories of spare parts or equipment,
and/or where operators do not have the required skills, knowledge or time to complete needed
repairs, consideration should be given to entering into a servicing agreement with the
equipment supplier or an outside contractor for routine maintenance.

The information gathered during the site visits indicated that 11 of the systems reviewed had a
target treated water pH of less than 7.0. While this value may be within the operating range
noted for pH under the GCDWQ of 6.5 to 8.5, it is probably too low for effective corrosion control
given the very low alkalinity (typically less than 5 mg/L as CaCO3) of most of the raw water
sources for the systems included in the study. It is also recommended that municipalities and
water treatment operations personnel be encouraged to establish treated water pH targets that
are equal to or greater than 7.2. OETC has identified this as an issue in the past and Operator
Trainers have been developing an on-site hand-on training session for operators of pH
adjustment systems.

As noted in Section 5.4, the existing Design Guidelines (ENVC, 2005) recommend that a LI
value of 1 be maintained in the treated water to prolong the life of the distribution system. None
of the systems examined during this study meet this objective. It should be noted that water
quality data reviewed as part of this study indicate that very high treated water pH levels (e.g.
greater than 10) would be required to achieve a LI value of 0 for most systems. Rather than
using LI and an indicator of corrosion, treated water pH and metal concentrations should be
used as a tool to determine corrosivity of water.

It is recommended that the optimum treated water pH objective be determined on a site specific

basis, using an approach similar to that described in the Guidance Manual for Preparing
Corrosion Control Plans (MOE, 2009), the Guideline Technical Document on Corrosion Control
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in Drinking Water Systems (Health Canada, 2007) or in the Revised Guidance Manual for
Selecting Lead and Copper Control Strategies (USEPA, 2003).

8.1.1 Corrosion Control Strategy

The corrosion control plans are developed using trial-and-error methodology, that could be used
to complement the existing sampling and monitoring currently conducted by the ENVC, and
would involve the following steps:

¢ Analyze the potential for metals (such as lead, copper, iron and zinc) and/or other corrosion
by-products leaching into water as a result of corrosion that occurs in the system’s
distribution system or in plumbing that is connected to the system’s distribution system;

e List and analyze possible measures to reduce the potential for the dissolution of metals;
o |dentify the preferred measure or measures;
e Set out an implementation schedule;

e Include a program for monitoring the effectiveness of the preferred measure or
measures; and

e Revise implemented measure as needed.

The first step in developing a corrosion control program is to conduct a monitoring program to
assess if and to what degree corrosion may be occurring in a system and to take corrective
action when needed. Conducting monitoring of metals such as lead, copper, and iron at the
consumer’s tap is the best tool to assess corrosion and reflect population exposure. A
monitoring program will also provide information that is needed to determine the corrective
measures that should be undertaken. The key corrosion parameters in drinking water are pH
and alkalinity. In addition to pH and alkalinity, additional water quality parameters of interest are
temperature, calcium, free chlorine residual, chloride, sulphate, NOM, turbidity, colour, total
dissolved solids, chloride, metals (lead, iron, manganese, copper, aluminum, zinc etc)
microbiological parameters..

All water systems that have exceeded metal levels, such as lead and copper should
recommend a corrosion control treatment method that will minimize metals levels at users’ taps.
Pilot studies should be conducted to determine the effectiveness of the corrosion control
method chosen.

Assessing the effectiveness of the corrosion control after implementation is critical to ensuring
that the desired reduction in the potential for internal corrosion have been achieved and
maintained in the system without adversely affecting other drinking water parameters. A water
quality monitoring program to evaluate corrosion control effectiveness should provide
information on water quality through the system Monitoring of point-of-entry water will provide
information on the consistency of treated water quality and forms a basis for comparison with
distribution system water. Distribution system monitoring can provide background data on the
existing corrosion within the distribution system for comparison to pre-treatment conditions and
identify specific areas that may have corrosive conditions or are experience adverse secondary
impacts
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8.2

Design Recommendations

It is recommended that future updates or revisions to the Design Guidelines [ENVC, 2005])
address the following issues:

Section 3.3.4.8.5 - Corrosion Control should be rewritten as a separate section in
Chapter 3 of the document, with a focus specifically on addressing internal corrosion,
rather than as a consideration only for waters treated by aeration;

Section 3.2.5 - Langelier Index should be deleted, and a new subsection created under
"Internal Corrosion Control" (as described in the previous bullet), recommending the
adoption of a site specific corrosion control plan, based on an approach similar to that
provided in the Guidance Document for Preparing Corrosion Control Plans (MOE, 2009),
the Guideline Technical Document on Corrosion Control in Drinking Water Systems
(Health Canada, 2007) or the Revised Guidance Manual for Selecting Lead and Copper
Control Strategies (USEPA, 2003);

Section 3.2.6 - pH Adjustment should also be moved to the new "Internal Corrosion
Control" section, and include additional guidance on the selection and design of pH
adjustment systems similar to that provided in the Atlantic Canada and Ontario Design
Guidelines. The wording in this section should also be strengthened to discourage the
use of chlorine gas for primary disinfection of surface waters with very low alkalinity,
unless it is the only practical option;

Section 3.3.11 - Automated/Unattended Operation of Surface Water Treatment Plants is
virtually identical to the Policy Statement included in the Recommended Standards for
Waterworks or "Ten States Standards" (Great Lakes-Upper Mississippi River Board of
State and Provincial Public Health and Environmental Managers, 2007). This policy
paper is mainly directed at the operation of surface water treatment plants where the
main concern is particulate removal and microbiological contamination. Most of the
systems included in this study draw water from surface water supplies; however, many
are not equipped with particulate removal processes (e.g. conventional or direct filtration
or membranes), and therefore most of the criteria in this policy statement are not
applicable. It is recommended that a new section on "Automated/Unattended Operation
of Small Water Treatment Plants" be prepared and included in future versions of the
Guidelines to encourage plants that are normally unattended to be designed to allow for
automated and/or remote operation. While adequate precautions would need to be
included in the design (e.g. high and low level alarms, automatic shutdowns during
process upsets, provisions for manual operation, etc.), it is anticipated that some degree
of automation will improve the overall performance of the pH adjustment systems. In
addition, a consistent treated water and distribution system pH is needed for effective
corrosion control, and the current mode of operation (where timely responses to
changes in flow or raw water conditions are not being made because there is generally
no operator on site) does not allow for optimum performance; and

Section 6.1.1 Measurement List should be revised to recommend the provision on-line
pH monitors for all systems, rather than just those with a capacity greater than 1 ML/d.
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It is also recommended that future upgrades or expansions to existing systems include the
following:

Provision of stand-by or spare chemical feed equipment, in conformance with Section
3.3.9.2 of the existing Guidelines;

Change from chlorine gas to sodium hypochlorite, where feasible and appropriate;

Installation of raw and treated water on-line pH analyzers, with low and high level alarms
for treated water pH; and

Provision of some degree of automated control (i.e. flow-paced chemical addition) where
adequate instrumentation is already in place (i.e. flow and pH meters), in conformance
with Section 6.1.6.1.2 of the existing Guidelines.

The design of upgrades to, or construction of, new water treatment facilities should allow
for easy access to chemical feed equipment. The design for chemical feed systems in
future facilities should be above ground. During upgrades, where chemical feed pumps
are located below grade, stairways should be provided rather than ladders to facilitate
safe carrying of parts, tools, etc.

pH adjustment systems should be installed downstream of treatment system, including
disinfection.

A summary of performance limiting factors identified is shown in Table 8.1. It is recommended
that the issues identified be addressed to ensure adequate performance of the pH adjustment
system.

Table 8.1 — Summary of Performance Limiting Factors Identified

Community Recommendation

Avondale Not applicable

Bonavista

Lack of automatic monitoring or control.
Lack of redundancy for key process equipment.

Brigus

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Operational objective for treated water pH is too low.

Lack of automatic control.

Burgeo treated water pH levels.

The use of ozonation and chlorine gas at the WTP may be resulting in lower

WTP is still in commissioning phase (at time of site visit).

Burnt Islands

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of automatic monitoring and control.

Lack of redundancy for key process equipment.

Cape Freels North

pH treatment system not operational.
Lack of automatic monitoring and control.
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Table 8.1 — Summary of Performance Limiting Factors Identified
Community Recommendation
Lack of automatic monitoring.
. Lack of redundancy for k r ipment.
Cartwright ack of redundancy for key process equipment

Lack of routine maintenance for pH adjustment system.
Operational objective for treated water pH is too low.

Centreville-Wareham-
Trinity (Northwest
Pond)

pH treatment system not operational.

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.

Centreville-Wareham-
Trinity (Northwest
Pond)

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

pH treatment system not operational.

Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.

Channel-Port aux
Basques

Lack of redundancy for key process equipment.
The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Clarenville

None

Come By Chance

Lack of redundancy for key process equipment.
Lack of automatic monitoring or control.
Operational objective for treated water pH is too low.

Eastport

Lack of redundancy for key process equipment.
Lack of routine maintenance for pH adjustment system.
Operational objective for treated water pH is too low.

Fogo

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of redundancy for key process equipment.

Lack of automatic monitoring or control.

Gander

Lack of redundancy for key process equipment.

Glovertown

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.

Grand Falls-Windsor

Lack of redundancy for key process equipment.
Lack of routine maintenance for pH adjustment system.

Happy Valley-Goose
Bay

Lack of redundancy for key process equipment.
Lack of routine maintenance for pH adjustment system.

Hare Bay

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.
Lack of redundancy for key process equipment.
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Table 8.1 — Summary of Performance Limiting Factors Identified
Community Recommendation
The use of chlorine gas as a disinfectant which can lower the pH of the
Hermitage treated water.

Lack of redundancy for key process equipment.

Isle Aux Morts

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of redundancy for key process equipment.

Lack of automatic monitoring or control.

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lamaline Lack of redundancy for key process equipment.
Lack of routine maintenance for pH adjustment system.
The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lewisporte Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.
Operational objective for treated water pH is too low.

Long Harbour-Mount
Arlington Heights

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of redundancy for key process equipment.

Lack of automatic monitoring or control.

Lack of routine maintenance for pH adjustment system.

Lumsden

Lack of automatic monitoring and control.

Musgrave Harbour

Lack of redundancy for key process equipment.

New-Wes-Valley
(Carter’s Pond)

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.

New-Wes-Valley (Little
Northwest Pond)

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.

Petty Harbour-Maddox
Cove

Lack of redundancy for key process equipment.
Lack of routine maintenance for pH adjustment system.

Placentia

Lack of redundancy for key process equipment.
Operational objective for treated water pH is too low.

Port Blandford

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of redundancy for key process equipment.

Lack of automatic monitoring or control.

Lack of routine maintenance for pH adjustment system

Pouch Cove

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.
Lack of automatic control.
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Table 8.1 — Summary of Performance Limiting Factors Identified
Community Recommendation
Ramea None
The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Seldom-Little Seldom Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.

The use of chlorine gas at the WTP may be resulting in lower treated water
Spaniard's Bay pH levels.
Lack of redundancy for key process equipment.

St. John's (Bay Bulls

Big Pond) None

St. John's (Windsor

Lake) None

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.

Summerford

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Torbay Lack of redundancy for key process equipment.

Lack of automatic monitoring or control.

Operational objective for treated water pH is too low.

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Trepassey Lack of redundancy for key process equipment.

Lack of automatic monitoring or control.

Operational objective for treated water pH is too low.

Trinity (Indian Pond) Lack of redundancy for key process equipment.

The use of chlorine gas at the WTP may be resulting in lower treated water
Trinity Bay North pH levels.

(Whirl Pond) Lack of redundancy for key process equipment.

Operational objective for treated water pH is too low.

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Operational objective for treated water pH is too low.

Lack of redundancy for key process equipment.

Victoria

Lack of automatic monitoring or control.

West St. Modeste Lack of routine maintenance for pH adjustment system.

The use of chlorine gas at the WTP may be resulting in lower treated water
pH levels.

Whitbourne Lack of automatic monitoring or control.

Lack of redundancy for key process equipment.

Operational objective for treated water pH is too low.

TF1012729 Page 36



Department of Environment and Conservation

Study on pH Adjustment Systems and 3
Recommendations for Design and Operational Guidelines ame
Task 7 Study Report — Report

May 2011

8.3 Langelier Saturation Index and Ryznar Saturation Index

Based on the findings of Task 6, it is recommended that the Province move away from the use
of corrosion indicators, such as the Langelier and Ryznar Indices, as predictors for the
effectiveness of corrosion control measures and instead adopt an approach similar to that used
by Health Canada, Ontario and the USEPA. Both of these bodies have recommended the
development of site specific corrosion control plans.

A site specific corrosion control plan should be developed that includes the steps outlined in
Section 8.1.

As discussed in the Task 5 Summary Report, detailed information on the development of
corrosion control plans is available in the following documents:

e Guideline Technical Document on Corrosion Control in Drinking Water Systems (Health
Canada, 2007);

e Revised Guidance Manual for Selecting Lead and Copper Control Strategies (USEPA,
2003); and

e Guidance Manual for Preparing Corrosion Control Plans (MOE, 2009).

9.0 CLOSURE

This report is intended for the exclusive use of ENVC for specific application to the project sites.
The scope of work was based on correspondence with the client. Any use which a third party
makes of this report, or any reliance on or decisions to be made based on this report, is the
responsibility of such third party. AMEC Earth & Environmental accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on
this report. The limitations of this work are expressed in Appendix C.

Respectfully submitted,
AMEC Earth & Environmental,
A Division of AMEC Americas Limited

Prepared by: Review
Michele Grenier, B.A.Sc., P.Eng. Rod4finsor, P.Eng.
Project Manager/Process Engineer Senior Reviewer

KB

Ken Roberts, Ph.D., P.Eng.
Senior Technical Reviewer
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Site Visit Template - Page 1
GENERAL SITE INFORMATION

Community Name:| /oy dals

Source Name: "Lees Fhad

Source Type: Porsd |Water Supply No. :

Service Area(s):

Service Area No. : [Service Population: 59 - 40 fpueas .

TREATMENT SYSTEM INFORMATION

Gene(aI\DescfriptiorT of Treatment Process: ‘&u’mh k’ug o Ao bt bred vreld
C’ |NJ€CJ('|bi\\ Y2 ML:WML:\O'QL e W/ VFD o mﬂﬂw\(l?""“

wrte 17 beaden dd drioukeon _aystem prsosum @ 75 o5
Operationai Status: UPMM - 247 '

Tavex 1R Chrox 5L Ti6s |

Type of Disinfectant: | Jiguid Chbrive  Zmaths 490 Cl ga¢ Letore
[T}

Point of Disinfectant Application’

e ét) e orndlen \oq_,\L&'Y‘Q, Conve o & doatvlpectlm rytf e

Type of pH Adjustment System: | N

Point of pH Adjustment; N /A

Chemical or Filter Media Used for pH adjustment: ~/4 . (S0do. ooh - peay sty

Supplier: Rr%n‘irm&

Concentration;} _—

Solid/Liquid:]| davy (25 v oo )
MSDS (Y/N): ' - v

Feed Pump Capacity: N

Filter Capacity: A fla

Solution/Day Tank Volume: 'y

Bulk Storage Volume: B

On-line Monitoring of pH: Y (N ) |Grab Sample for pH: Y (N

Location of On-Line Analyzer:

N/A

Location(s) for Collection of Grab Samples: N //

Other Treatment Processes: N /A
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Site Visit Template - Page 3

On-Site pH Measurement Results
Raw Water pH (before any treatment):] .5 Bl o near MAw water pump
Before pH adjustment: | C
After pH adjustment:
Before Disinfection:

After Disinfection:| 6,7/ Bk DS oF (J ejection

Describe sample locations, if needed:

OPERATIONAL ISSUES
Current and/or typical pH adjustment chemical dosage:
N/A.

Current and/or typical average daily flow: . .
P oe caly IS 05aul/min

Frequency of delivery of pH adjustment chemical:  ~/A -

Frequency of media replacement for pH adjustment system: ~/A

Frequency and method used for measurement of pH:

Adjustments to process in response to water quality changes:

Describe routine maintenance practices for pH adjustment system: NAA

History of discoloured water complaints and/or service leaks: (;,Mp/,q,',\rf_g of

dicty wate€ whed wsinvg €/ yas -

Other operational issues (making of stock solutions, mixing problems, etc.):
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_ GENERAL SITE INFORMATION
Community Name:| Royavista . .

Source Name: Long  Bol -

Source Type: Surtae [Water Supply No. : (W3-3-£073
Service Area(s): | Zomavista . ]
Service Area No.: | SA-0074 |Service Population: {02/
TREATMENT SYSTEM INFORMATION
General Description of Treatment Process: ;y* /a2 . ¢/ up /m/ gNé[ ~ 1kl -

ﬂwa;r%‘\/ _F@QC! - &d.ﬂ ﬁZs.L f/ﬂrd'{f- g
o v pumpt Fo tFowe r ok Togard Csphts) bt does 4ot ﬁww'jdc"fé Gk

C &Sf 1ong & NIWTHE  Occ Ast~ac. LEAK . due & !:'Ufé“//ﬂéaﬂ roostly sefe /fm&)
Operational Status: CQL{ he /Q)M/ C uteke om{' YO-5p7 pomo( ~7'8’A<1e@ ]

Type of Disinfectant: L CI 448 .

Point of Disinfectant Application: ~ ~ [Kr £, g e - 1
used +o  use /00l dayihis /,/,.,ML‘“’" & gas = ~60lbs /JAV

Point of pH Adjustment: ~ ((»1 DS of (7 mjechion betose wetes Hower

Chemical or Filter Media Used for pH adjustment.  Sada Ash I5r e nndkad
Supplier:| Fasteir  Chean - /

Concentration:| 26§, Lay -

Solid/Liquid:| drv’ puder

Feed Pump Capacity: | 27 QP/ YS Efer  X0%  an Kb (H;ﬁe;m%pu//tyf j
Filter Capacity:

Solution/Day Tank Volume:| 24 x 2L - x /87 high .

Bulk Storage Volume: | 2-3 su/lef H ser pallel.

On-line Monitoring of pH: Y (N) _[Grab Sample forpH:  (Y) N
Location of On-Line Analyzer: o

Location(s) for Coliection of Grab Samples: at purig has€ - and Arowd 4on.

Other Treatment Processes: ¢ fg=/. mesl. scregn) - up ot f"”"q’ ,
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On-Site pH Measurement Results By 5&1

Raw Water pH (before any treatment): 6 J’S & Pond

Before pH adjustment:}- Aiter O 5.30,H .

After pH adjustment:
! Before Disinfection: _ B
After Disinfection:| |}, 7 PH‘ pey refer JOBT pH Koy i

Describe sample locations, if needed:

ka IN. puetp hoyse.

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: Lade sy/o - fake Sl oF S.A.

| Willae omil Tiscncars condrol.  capwal feed (aste  set @ 160 Sedies 22~ 0S5
Current and/or typical average daily flow: ~~ 3(1)0 9 /M,,q P, —{-‘-,“,e(
lgmqn/mnu Fronn Cl plant. 1 Fish glavt 4 Fopn

Frequency of delivery of pH adjustment chemical: N6 wack 1725

Frequency of media replacement for pH adjustment system:ww

Target or Setpoint for pH in treated water: ~ X s an AN
10.9-11 pH - Hes s 4

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are madi;o pH adeustment chemical dosage
8

Tou‘:.)a Ml'f% Hom meter ha c MGNMA, //1\/ 'F/QN f?ﬂ(dg

Describe routine maintenance practices for pH adjustment system:

NO -

Other operational issues (maklng of stock solutions, feed rate, mixing problems, etc.):
Flowo Me%@r“ o'ﬁ' f,dorzé goocf,

No‘f SHr 8 ond S

. roa i}
WSEN To HAVE ~ }DO /Qﬂk& 5_‘;& AN CRIEY forC

d towN

/0_/_5 O—F {‘faul!ak Wl’ﬁf\f {tLey ;'Ao frore (/yr 15-/4::“.) M%L % nedﬂAfZ-l
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GENERAL SITE INFORMATION

Community Name:| B¢iaus

Source Name: Londg Bud .

Source Type: J |Water Supply No. :

Service Area(s):

Service Area No. : |Service Population: ~ N faniifies
TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: £ oo aas Adovinatiom

Ma( (L‘{“ WWV& }7'5\]-% lbealy S (G[(DJC‘,_?‘

Operational Status: GF,M_WM -2 )7

Type of Disinfectant: | &ee lonnatine =~ L(p0 paced
Point of Disinfectant Application: 7 1716 .
aeko main headen ~H m (LW NEETS C/ 5/ dﬂ/
sy g Soda_aoh e chion pai ot
Type of pH Adjustment System: | Soda_ asi~. Dence L3/ ',’25/(9 Rag .
Point of pH Adjustment: .
s Ao waea e~ Lo e .

Chemical or Filter Media Used for pH adjustment:  <ada oot

Supplier:| cacten. Chonresl

Concentration:] 5% %7, derne soda vy

Solid/Liguid:|

MSDS (Y/N):
Feed Pump Capacity: | 78,35 L /hr X .2
Filter Capacity: nla

Solution/Day Tank Volume:| ;1 x 5&7L.

Bulk Storage Volume: | . A o base (25 a)

On-line Monitoring of pH: (Y) N [Grab Sample for pH: (YA) N
Location of On-Line Analyzer: . , g
T o tredked wndon 220 (posk ol
SN

Location(s) for Collection of Grab Samples:

/()Q,w\(lo-i %—oa\o FYN ?,Q_o-vx-\- (503\0\ o (‘b‘m’\rﬁ). |

Other Treatment Processes: novactevin R Lllkoo Vo ¢ ten )
/-(um S /s G neraste o Nd‘eék;ov(’/) P [1(-, £ o/, etc. me,%_ )
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PROCESS FLOW DIAGRAM

13590l forn .
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Site Visit Template - Page 3

On-Site pH Measurement Results

(_Raw Water pH (before any treatment):| [, <&

Before pH adjustment:

After pH adjustment:

Before Disinfection:

(2) Afen ok owd After Disinfection:| ¢ . 25

Describe sample locations, if needed:

@ Roow Lssdan — poda pots \_o,e;L wedon Line
© Mlen oW adposiomnd ond  ehlovinabion
C @Oﬂwg@aa{ %zuf e fyLo./vd(’ \

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: _
Speed.ofy Aosing @eem et @ O0Y, der scta caletadm sheets

Current and/or typical average daily flow: _ 133, %«Q]M

Frequency of delivery of pH adjustment chemical:
P-Cd’— op ba% ~ 2 Py ernn-

Frequency of media replacement for pH adjustment system:
' i

Frequency and method used for measurement of pH:
6 - Mna o ado /QM'»&;QM« 2, & e per wreate oX (J\o'Jr

Adjustments to process in response to water quality changes: _
\%fﬁ(’:f Leodh 97-9{—&471 ( <odo aﬁ,f}\,) A5 Moseal ohaezmj(l.n\

Describe routine maintenance practices for pH adjustment system:

™o

History of discoloured water complaints and/or service leaks:
NN

Other operational issues (making of stock solutions, mixing problems, etc.):

o




UNSA Sad,
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Site Visit Template - Page 1
GENERAL SITE INFORMATION

Community Name:]  Roeaeo

Source Name: Lovien

Source Type: Sxface waker [Water Supply No. -

Service Area(s): Loty eo

Service Area No. - |Service Population: 400 Peo Pl

TREATMENT SYSTEM INFORMATION
General Description of Treatment Process:

" D‘Zau(c aVronw 3 g*ic.(ae‘
- Lwg SeadeA

Operational Status: Cor oy b'e;w% Lomamis ouacd
= AT Cuder mamlavce = PH Uglues MAY vt by 4 pread

Type of Disinfectant: | ctowe e\ Cl

Point of Disinfectant Application:

O Tz, Afzar SAw £y

RS ozone  treadumew

Point of pH Adjustment:

Chemical or Filter Media Used for pH adjustment: So % ’ﬂ‘-!‘u vl Custic
Supplier:] ywivar
Concentration: So¢/,
Solid/Liquid:|  jrquwrd
Feed Pump Capacity: A4 _6PD Slevdd  edewvd  oomp
Filter Capacity: ’ a 7
Solution/Day Tank Volume:| 12 1A
Bulk Storage Volume: 3 A 1000m>
On-line Monitoring of pH: Y) N__ |Grab Sample for pH: Y N
Location of On-Line Analyzer: B Mrer- A2T bave wer

Fnisbed S$3 Bee  cnBule,

Location(s) for Collection of Grab Samples:

lap @ Plasy

Other Treatment Processes:

Clome O A
Tavns of R 4<o k‘\ v vans — Cwume Spphe
F‘\"l i Row mendq) Mk Eilard "~ (e ancaney ) "
A o 0 wwist) 1

T63- ¢agq 8- 2250
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On-Site pH Measurement Results

Raw Water pH (before any treatment):| _4=8-F / $:55
e owome  Before pH adjustment: 4.4 7

After pH adjustment:

Before Disinfection:

After Disinfection: b7 -H [P
Describe sample locations_ if needed: '

@ Teps Al SHmple.  Povts

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage:

dve Q. L/bvg @ Soe —y 35, 4 P
Current and/or typical average daily flow: d
S0 qoenn

Frequency of delivery f pH adjustment chemical:
szM"“\

Frequency of media replacement for PH adjustment system:

Target or Setpoint for pH in treated water:

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

Ackas\s' qu eA ow F'Du‘

Describe routine maintenance practices for pH adjustment system:
<) cleawn vp bq‘.n‘(u\\? S Caviiil  coda DSwotllld e \\

Other operational issyes (making of stock solutions, feed rate, mixing problems, etc.):

= Plad 3"5‘\ TR | 3, us& Of‘éf-w\to\,‘“\

Seppler & uavep w3z Jpoo Riders



Site Visit Template - Page 3

PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:[ By Tawog

Source Name:

Source Type: [ R |Water Supply No. -
Service Area(s):
Service Area No. : [Service Population:

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process:
oo Koo fom g i pow

P60 pob W fowd
PAN dee (20 B feu oA Yom )

Operational Status:

Q\ UMM’\V\D\Q

Type of Disinfectant: I C\Whlouiue Aus
[

Point of Disinfectant Application:
p\:‘ \,M’ &u (‘f L e e o te.

Y %

Point of pH Adjustment: D P o BeXoro e WX
e ‘{;“L Ezw’; ?ﬁa\i %«g}y

23

Chemical or Filter Media Used for pH adjustment: L; wA@_

Supplier: Lall  Rosselln

Concentration: Caltara  Pydvogihe.
Solid/Liquid: Powdey” )
Feed Pump Capacity: 7 Gen (ol Suw Wl Qe 35 Rewdie )
Filter Capacity: MIA C c
Solution/Day Tank Volume:[ 24 x 24" ¥ Jg 7
Bulk Storage Volume: Ao B bade B Lt et v
On-line Monitoring of pH: Y ) [Grab Sample for pH: () N
Location of On-Line Analyzer: -
Nowre_
Location(s) for Collection of Grab Samples:
A Sidrples O Clhlviwe € LQA

Other Treatment Processes:
QU%Q‘“\\'\% AvoD Liw€ Q‘? 503‘-)* juntad . A '("f-, N el L.J\'U \A‘T(A'Ei el

CPNor  a)  gee of  ade of Pvaec o radeg 5C

N ?\)W\\P 5{3(\'(\—% (‘M'\'\L WG ?H\

s 3s5¢

C\«aMfTube PPS
moel BRlag-q
Seval g P3oaq15]

%Q Sek gy
l.o
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On-Site pH Measurement Results

Raw Water pH (before any treatment):

Before pH adjustment:

(V) After pH adjustment: S.3% (@ C\* s\d
@ Before Disinfection:| 4, 35 (@ Foud
@ After Disinfection:| 4. 4- (@ Siuk ;0 C1T Sled

Describe sample locations, if needed:

@ S\AV\’\P\Q ""“\ ow 1\!’/‘4’ Vs C\»\Dv"iw){ Q‘*’CJ -
@ e  Placah =™ Powdy

@ @ Swk w C\lloiae sl ol clloniwe acdded.

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage:
| booy  cvery S Hays

Current and/or typical average daily flow:
230 cewn (Pawt Rovnie ) ™ Lalf Wlew plawd wit

Frequency of delivery of pH adjustment chemical:
Not SoRe

Frequency of media replacement for pH adjustment system:

Target or Setpoint for pH in treated water:
None

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

No wa*(a\ Modes for 9 H

Describe routine maintenance practices for pH adjustment system:

_5 Nok K’N\W\Q

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

- ofLvalc  does wol  Uwdercluuh  Wow SACRw ek
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PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:| (Capa Freals Nectl

Source Name: Longo, Pond

Source Type: Surtice . |[Water Supply No. : i115-5- 0)19

Service Area(s): | (ape Frepls Nodl,

Service AreaNo.: | SA -9lZ| |Service Population: ) 50

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: Gmw"é\ ‘Fee«j {, et L--IE//
) She pumps Heorowh 2 packeulebe L;lec:{ Cl ({.;?;,J) 4 GAsL,
cL.J( e.rvc! o’? Ifnre . 6” HPH(+ (F/aud MC{@(‘ Nhl‘ wo(kfr\L .

Soz\A AzSL\ J\/J’(@m NQJC I\!\-\ Uusé S/Fte /Aﬂ[_éa// cfuﬁ'b) A/éﬂw"h ¢.A aM!

I ile

ver
Operational Status: (Qé/ bhe / J Ay All f/ﬂf‘{‘f(‘ 77 Y@//‘l/ﬂe (5 ]
30 MA{N p/ﬁs‘{rﬂ( . p)
Type of Disinfectant: | lignd T Tavex i . [XBL por ~ !OO%m/ Zukele .

. - n . A g ‘ !
Point of Disinfectant Application: WC{- roell -"E;F SMF/J/ANEMJC M«J\ M”pg )

‘SAS{‘ é@‘hfﬁ ,Qﬂw;\lj - JDH'ZI{J-lmt’f (:;,[_ﬂL pm‘{'rm_vw(}l e (ﬁt".[ IAJB/Z
Point of pH Adjustment: 4" DS o

Chemical or Filter Media Used for pH adjustment: NA
Supplier: i

Concentration:

Solid/Liquid:

Feed Pump Capacity:

Filter Capacity:

Solution/Day Tank Volume:| 2o L

Bulk Storage Volume: | —

On-line Monitoring of pH: Y {(N) [Grab Sample forpH: Y (N

Location of On-Line Analyzer:

Location(s) for Collection of Grab Samples:

Other Treatment Processes:
L Bdedde fjers




Site Visit Template - Page 2

On-Site pH Measurement Results (aae_Frask N

Raw Water pH (before any treatment):| 5. 63 Afom Pord

Before pH adjustment:

After pH adjustment;

Before Disinfection:

—— After Disinfection:| 1.7/ Liom y e .

Describe sample locations, if needed: 5,5 in o @ S%op Nﬂ")

cl OPERATIONAL ISSUES

Current and/or typical :ﬁ adjustment chemical dosage:

qgﬁ’ Cl pec A0 Libe wA‘llEf Frarin?5 Pamp 3 IBLPH Kb o 60
Current and/or typical average daily flow: ~ /£-/7/ gpr -

‘FIDL;.) AT SN Mrkl}\sq

Frequency of delivery of pH adjustment chemical: N

Frequency of media replacement for pH adjustment system:

Target or Setpoint for pH in treated water:

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

$lows prced -

Describe routine maintenance practices for pH adjustment system: N /A _

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

*Bﬂ:kfyff@m ol o k”"j :
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PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1 Aoavst 4 .2010
\J i &

v

GENERAL SITE INFORMATION

Community Name:| [ ardopalat
Source Name: 85 Duulife.  fmd
Source Type: Song Bar 2 ) |Water Supply No. :
Service Area(s): | curd wea\ ¥
\ Service Area No. : U |Service Population: £oo People,
Q® TREATMENT SYSTEM INFORMATION
\ & General Description of Treatment Process: (S - \\
\0 X 7\70\ [4 Frowm Vorch Yo el well creaniy <t
e\q{l 6 %‘L > fow el Yo o <\lonation (HD?E)
/| 48 ‘
Ae\\% A @ Fom  Avrab me,t D high, s L\ Po\1
‘ Operational Status:
P A § vstieren \\ o X bﬁkk\%
Type of Disinfectant: | Clvivie QAvawyules Cldewm hypocnd Inte
Point of Disinfectant Application: - @ is4
BeGre \eav\v\oa_ Plawct
Point of pH Adjustment: |
BQ"'W \Qﬂw:w&g Hreu o &}\ol&'vta (MX"“ Yo CLI»(;\..Q)
Chemical or Filter Media Used for pH adjustment: el Tamic
Supplier:| Quetn wwal\ey s \-v\w\“u__b Buce ad
Concentration: S ash. 1S ke Bang e P{:‘\“Q
Solid/Liquid: Solid = Recudet
Feed Pump Capacity: | A ¢ P B Tice §‘
Filter Capacity:| (’CM 3
Solution/Day Tank Volume: 4 vs A\ @ Too Yo va \.&
Bulk Storage Volume: 49 Uy Aallowd
On-line Monitoring of pH: Y (EI) |Grab Sample forpH: Y N Pla“‘
Location of On-Line Analyzer: ’ s ally
N A Rovos
Location(s) for Collection of Grab Samples: 6 wh
“Foaz Vo
nyd 'S.\u\
Other Treatment Processes: A4S 9@ Dewa
C o AR J—- 2 (V53 @ 'laocbws Cac\,
Talk Yo Sty ew  Shagwenls T S;w a2
Jb when

Qf&’ﬂ RS m\c\""\"

Tw g«x\\

Avd

) s evivey

QLQ Q\ ‘ ('{V.NCVLO& Sy

sh \7\0"‘* Ry
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On-Site pH Measurement Results

I(D Raw Water pH (before any treatment):| 5. |

Before pH adjustment:

After pH adjustment:

Before Disinfection:

After Disinfection:| 5-80

Describe sample locations, if needed:

0] @ Povd  close 1o s\

) » e ,
@ @ Toww offil< oh Wof\;;v\% @ Te
ok Uts’\\r

PR ?Wv\? LN Voc\'..\.-a

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage:

Current and/or typical average daily flow:

Frequency of delivery of pH adjustment chemical:

FrequencY of media replacement for pH adjustment system:

-‘M O da.:\ wlen P\aut\“ vt (?-vv\vl '?\A‘A
Target or Setpoint for pH in treated water: o
—Taey -2

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:
W we PR oSN sefing TS g
Buser ov  Flow

Describe routine maintenance practices for pH adjustment system:

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

= Lod o8 P \epn S wr AN ?H ooP

[\\:\’wo)\/\ o -130 Al Jme
ow Awt.o,*\n = 160 - flant
150 - Qoo %h,.“a viaw  flavk MMV‘%
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PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:| L eutrevilfé - Wacgham - Trinity

Source Name: Notthest  Powmd ’

Source Type: Surface : [water Supply No. : [, J$-S- (3K
Service Area(s): |Centrenlle - LIAfEhAM -

Service Area No. : | SA-0/4/0 [Service Population: 7777

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: Gmui . Fec 4 'Ff‘o - poﬂgj -{—o we%
we[[-{t.ew\pmm’ﬂetﬂ‘(aﬁwﬂfj Cl v &, 40 Asl. ,,Ucz%;m Fhen

i
O Te MArY | é"(g'/D”MA;N.

Toodake ~ IO puk P deep -

Operational Status: No treafment @ all - 1o Coderville-- Warebann

Aoril O Seda. Ask. Funp dowons - +-Cl_goster pump Jouns .

Type of Disinfectant [Nose’ Cighrvoes — oeally Ceas. ' e sysfom

Point of Disinfectant Application: 5/ as R ’F < OJA Aif L7
NOfMA“y Hé/éﬂ/AAy

Point of pH Adjustment: st befve “ leaves bu;!u’;‘rdj

Chemical or Filter Media Used for pH adjustment: Sods A</ BErenintha
["4

Supplier:|Zast  (hen .

Concentration:]| 25&a LAqs -

Solid/Liquid:] try pewd@l

Feed Pump Capacity: [C.42 LPH .

Filter Capacity:| N4 -

Solution/Day Tank Volume:| “501" tes

Bulk Storage Volume: | & [ a4 < _whers runa

On-line Monitoring of pH: ()’ N |Grab Sample forpH: (Y ) N

Location of On-Line Analyzer: 7’7« [/y —{7@ A‘{E‘ Sl e Syr’fem }}/ pMN/\erj

Location(s) for Collection of Grab Samples: bcﬁ,,;,\]aj midfle a~8 end |

Other Treatment Processes: 515::! Mec L screns o~ Luet Ldell .

—_—

sgin iy

/jl)/ .
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On-Site pH Measurement Results

Raw Water pH (before any treatment):| £, 71 o4  from “Pord.

Before pH adjustment:

After pH adjustment:

Before Disinfection;

After Disinfection:

Describe sample locations, if needed:

go‘,! O{-CIC(‘ o~ .

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: 2, vy Lues an 100 fknab)
| sl Acl, pec 5O Ler oF vofler

Current and/or typical average daily flow: A, &0 gql //m'N .

Frequency of delivery of pH adjustment chemical: .~ 0 bays . every 6 rortblng
i EXAGLR/ sure . News vperatsrs.

Frequency of media replacement for pH adjustment system:

Target or Setpoint for pH in treated water: 77 p H -

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

1 anuval add witmerrt

Describe routine maintenance practices for pH adjustment system:
NO  mMarfenace (veed nNew prmpe -

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
—g /eakf {‘L»s ydﬂf orv Copper ‘F/Are, /J;VGJ .

u Co,v!ple;n/‘és obewt CJlr'Ey um‘tef(slﬁ:;wj //?M:ugv?a .

~No truble it fyleeM crrcp‘[L pamp toe Nt Jow

'“"lugyr)' .
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PROCESS FLOW DIAGRAM




Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:| Truif, {Condiville ) .

Source Name: | Sidwvest Feeder Pomd

Source Type: Swekae |Water Supply No. : 1J5-5-0139
Senvice Area(s): ’]?1,(,.{—’,;
Senvice Area No. : | SA-0O1Y [Service Population: 369

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: / %& ,:é ¢ {_O we{— _
/L/(Bpsr) ;2 - {{’E’ s . gﬁ@ ASLu ?08(3,4/5 ) f*;” DS ok <. X%//

Operational Status: OWLJ/JA\/  Seda Asl g‘/s{"em down. & "'/yf ,

Type of Disinfectant: [ 9as Tho paced .~ 3lhs VALY,

Point of Disinfectant Application: :TS{‘ Lefice £ lenves L,u.,ﬂw?

Pointof pH Adjustment: |77 S & (7 gas -
L.BL Seda Ad pec BOL afec -

Chemical or Filter Media Used for pH adjustment: Soala Al

Supplier:| % Zast (Lo |

Concentration:] 25k, Laq .

Solid/Liquid:]| dc pawee s

Feed Pump Capacity: | 4,40 (PH Plcafian  NeT UniInG

Filter Capacity:| .

Solution/Day Tank Volume:| 300 Lfs | /

Bulk Storage Volume: [ ! bass .

On-line Monitoring of pH: (Y).” N _ |Grab Sample for pH: Y N

Location of On-Line Analyzer: Levice /e Hreated

Location(s) for Collection of Grab Samples: E@Y";‘W'"‘] _ M mr

Other Treatment Processes: A meﬁm,lq.(e FHe .




Site Visit Template - Page 2

On-Site pH Measurement Results Trdndss (peecit
p i !N!’ﬁ/ (ritecsillg

Raw Water pH (before any treatment):| 5. 66 sdec thlers
Before pH adjustment: ~
After pH adjustment:

Before Disinfection:
After Disinfection:| 44/ Mo, (f

Describe sample-locations, if needed:

A“ Dw‘h[@ /m_fg; . Copper. sexyitc /Wv\_

OPERATIONAL ISSUES
Current and/or typical pH adjustment chemical dosage: 1L per THLtess o wante (.

Current and/or typical average daily flow: ~o ZO g P

Frequency of delivery of pH adjustment chemical: :yn‘em dopery -

Frequency of media replacement for pH adjustment system: /A .

Target or Setpoint for pH in treated water: 7P N

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage

Mmuﬂl qJ\kus{mnftS o pump  or MIX

Describe routine maintenance practices for pH adjustment system:
NO -

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

par P dowrd .
_ Not oAy leaks
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PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:| Vork - Avy ~ Dasq. <

Source Name: Mogn  Resoupnp DAy

Source Type: Socface  [Boon Water Supply No. :

Service Area(s): -0

Service Area No. : [Service Population: &000 People

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process:
D Srkre  wader > ¥"i’te(€A N DqJ%woA (:\‘\'\Qr

1B TANR Ly wedlly el feed  ewceed  for et
o e miy

O tional Status: .
perational Status _ﬁ‘;w\“\% = Mdeual  mode (‘C\ 'S berwy o

M&\w“q“.’ N Cin

g =

3¢ ecA

ve.
Reguotad

Type of Disinfectant: | O\\\eeree Q 48
X

Point of Disinfectant Application: S @ cleac  wall i c Ly R
C\,_ favk v Q\eac woel\

D Yavke

Point of pH Adjustment: A places
@ Raesd wmix
€ Clear  wxl\

Chemical or Filter Media Used for pH adjustment: Sl @ (Powdec \
Supplier: Ph.éggs Couyackag  L1py,  Bhbadige | 1+=D
Concentration: - g
Solid/Liquid: Povder
Feed Pump Capacity: G0 1%
Filter Capacity: NA T
Solution/Day Tank Volume:
Bulk Storage Volume: A —Rop0  PTY% .
On-line Monitoring of pH: CY')/ N |Grab Sample forpH: @/ N

Location of On-Line Analyzer: Rt T Rapd Mt

| Gav  wal=C
c\eae tue\\

Location(s) for Collection of Grab Samples:

Other Treatment Processes: > De v The \
- %rew\o\/\ ntr \co

Plpace > Bk Brewaed
lo WPTM A
Fua\uml\ow )
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On-Site pH Measurement Results

L Raw Water pH (before any treatment):

Before pH adjustment:
Bapa wii i Tewk AfterpHadiustmenty  §. 29 frowm Tamk

Before Disinfection:

clene. wel\ After Disinfection: G- 6O

Describe sample locations, if needed:

faw  wvec @ e

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: w~& ﬁw"«“b %whfwa e
? & Live Jeeder @ 45 op

Current and/or typical average daily flow: .
P yxy < 34 KPS AS00 wA° ec day 509,000 £

Frequency of delivery of pH adjustment chemical:  Apsl VY 3 24 Tanl
bucg. @ YeAR

Frequency of media replacement for pH adjustment system:
| Dove Uodo m\muv{ — Stle ors Roof PeedS S"L’\""“’/ Sk

ca\m r»( wu\‘* er

18 tome ¢\,

v TawK

Target or Setpoint for pH in treated water: faged "X Low- 4.55 , Han 65 (Alaemg)

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:
S ﬂormq||1 ow  Flow Cowvnleo\ (Vo Mcwwq\\

S T wet @ se¥ ro:w‘

Describe routine maintenance practices for pH adjustment system:

ever{ frdaq > Llme pP-wps Slory cleqned
- Ay Scyeens o  Sictiopw lives

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
—> Liwe Pl > S \vﬂ’vl
) Sowe Fivues vl feedd  waay S¥ids (W a:\oyed v

fAv  wake PR = SR6 $. 10
apd  waay s $-36

clear el = 49- 15 (¢.9)
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PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1
GENERAL SITE INFORMATION

Community Name:]| Clatecd (18 { Shoonl Hmbmr\

Source Name: Shosl Wadhue Ries

Source Type: Surlace, [Water Supply No. : W3 -2 - 063
Service Area(s): | Clagersnlle

Service Area No. : | 24 - O170) |Service Population: || 68

TREATMENT SYSTEM INFORMATION
General Description of Treatment Process: e,y Sy sten i Q0D 7.

Aluon sulfete added Hen lime Hloen ivto Flock facks Aoen
Y laver Litecs Hoero Cwae ,emé Seda AsL, JMS‘E Ee'?

h ¢
Yoriny o clear Luater Chamber e 4o w,n[rer forse
Operational Status: QLJ [ / Aa \/
Type of Disinfectant: [Clgas  27.5%  JodAponn i~ cloatibfec wefl

Point of Disinfectant Application: ¥ anj\fr‘c oo r F H-zrj

Point of pH Adjustment:  § & Lo §, e goirig into clear vosker

Chemical or Filter Media Used for pH adjustment: /me and Sode Ash
Supplier:| Nepwtoundland Cco tocks Te ;) Dover
Concentration:| SOIL b
Solid/Liquid:| dvv poweas r
Feed Pump Capacity: 46 GPH  Qet & 20 dtroke 2 pumpe (st usinvn L
Filter Capacity:| w4 T 7

Solution/Day Tank Volume: 61” ..,L, CL dprtor MIXTANK LBl 42 digmeter
Bulk Storage Volume: | 3¢, bas - i
On-line Monitoring of pH: &’ N |Grab Sample forpH: (YD N
Location of On-Line Analyzer:
MY pH From frckfak | VYR Frished cior
Location(s) for Collection of Grab Samples: £{, .q¢< ; Hete! , Nat on A :’egular
1DASIS -

Other Treatment Processes: 'LUum cu / ,F ﬁ’/@ ﬁ, /%E s
Y




Site Visit Template - Page 2

On-Site pH Measurement Resuits

Raw Water pH (before any treatment):| 7,00 ,H  sawle sink
Before pH adjustment: ) '

After pH adjustment:
! Before Disinfection: _ ,
After Disinfection:| 7,/2 o/ —P“ﬂy feated . saple Hop

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: G.dp Ash 10.75 my JL wmﬂl/
Lf'ﬂ@ B»Snnq/l_

Current and/or typical average daily flow: 1. - J.4 siflion jal/dm/
!OSO qAJ/!H'W

Frequency of delivery of pH adjustment chemical: 735 brys 1At vear

S bags every M-36his  Obas everd 3 ks . (30 mofric fomwes of f:r‘ne//_aeﬂ jear

Frequéncy of media replacement for pH adjustment system: N

Target or Setpoint for pH in treated water: 7 % y H
[

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

low pﬁcec] ©y Somg QJJ.U\;{'MGI\-&-} wade on CompbﬂL@(

Describe routine maintenance practices for pH adjustment system:

Cfeﬂf\l;"’j of Sodon Ash f{?'ﬁ}zvef, lime ‘r’TeNkﬁ'(Eu,(ﬁ.,d
C%A:\g-i;furj J'DEJﬁ ASIA q,u'r// .

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
‘CDMD’J‘;IN‘{_.'_S O'S— CO’OF IS)’MC.ﬁ CIUU"[A/\J ‘FIMSLIN PrO fﬂﬂf’)
~Seme Cotrasorn issues . 35-4O Yy old st 1o

- No  mpioy oA f »;DNA) 735u€§
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PROCESS FLOW DIAGRAM

Aum. /e

1Crom rﬂvef} \lj - \[/

4 To WATER TOWER. . a

C{eﬁr " A‘éf c qué l:ﬂ (fl Chiorint
b S f |

- / v

| / ! ] ConTCT

j/// - / g / C HBEE.




Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name: TMC by (E'Lmrlté’. -

Source Name: Butchels Brook

Source Type: Curtace [Water Supply No. : \)5-S- ORY

Service Area(s): | (ome by (havc®
-

Service Area No. : Service Population:

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: QM\/\{' _?ee J _(- {, l (
t ‘ o LET JerL.

2 Submes e s « Soda ek, ok Lerd™nst " voar Jeuse |l god
?J«\A}é{){fo.ﬁwd contral ,wAsNt‘:ifrEgLe Lest Chlorine soldt o Heds ot
CIY o U7 e v onse . ~ | " Trorns . "
y. [1ve o/ ﬂtmf Mﬂw is D Tfo{- . ?5 wﬁf%( _fgw&,
Operational Status: - _ 7000 gal 1~ et el or
L he [Iny J 1o N
Type of Disinfectant: | m — acted i~ et well . MoK
Point of Disinfectant Application: !aoﬂam C;:P Mé' wel/.
Point of pH Adjustment: )£ 7\ USe - (}O,ﬁg fakens 0,4-(7)
Chemical or Filter Media Used for pH adjustment: Sods Asi- .
Supplier:| »/A
Concentration:| ~A
Solid/Liquid:| Ney Bde r _
Feed Pump Capacity: | .54 L/H  ¢AA/e 179 Mwent Huid toitrals
Filter Capacity:| M/A . sete 6()
Solution/Day Tank Volume:| 50 1< €Al - —
Bulk Storage Volume: | Av4 . .
On-line Monitoring of pH: Y (N) [Grab Sample for pH: (¥ N
Location of On-Line Analyzer: hd
Location(s) for Collectiop of Grab Samples: SAMPB vahve bekre ~ain
lcAaves bm?(dmfj
Other Treatment Processes:  A/7OX .  Troatment syster~ . for dsikdm LN

-1 Aler softener .

-3 p/-}r’{'nrm//f/f ‘QAZGFS'




Site Visit Template - Page 2

On-Site pH Measurement Results Comg by hance
Raw Water pH (before any treatment):| /.05 pH- _ Resarviner Land, pu ,ghmgﬁ >
Before pH adjustment:
After pH adjustment:
Before Disinfection:

After Disinfection:| %1l pH  [ust botore - eaves Quop housG |

Describe sample locations, if needed:

OPERATIONAL ISSUES
Current and/or typical pH adjustment chemical dosage: N /A .

Current and/or typical average daily flow: 0’25}0“) US Ga / / D Ay .

Frequency of delivery of pH adjustment chemical:

Frequency of media replacement for pH adjustment system:

Target or Setpoint for pH in treated water: &.5- 7.5

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

N/A-

Describe routine maintenance practices for pH adjustment system:

N/A -

Other operational issues (making of stock solutions, feed rate, mixin problems, etc.).
_No Jesks - pYC main Son1e (aﬁ/er-f-flﬂs " Servie I
- 3%441/4 C/O‘H/’es U‘Sﬁ// //" fg} ;S{P_f

sy

= QeAssariA | bo:il or 6r i+ oo+ F/nslmj mJC"_{

—
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PROCESS FLOW DIAGRAM ___ zooc 4, (haves .

,p@'t‘we” anded e/\’l"nlﬂf bujﬂb,fj -
;
o
f\ ,\/_\ Q;mé,
X ’ Sftecr
Jaolﬂ ‘

Na+m

[ TRV

(vl of Nd{ér
ToweR .

% $




Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name: AS’f'por‘i"

Source Name:

Source Type: Wiel\ |water Supply No. :
Service Area(s):
Service Area No. : {Service Population:

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: Lats ¢ 'cfo o el

| ) - ders ‘[LL.fau. L)
Fioe pp.fhm{ﬁ& ‘(:,-H"CFS )ife,JCS Seda /—f{slq - 33‘{'3’ pMM,JOeé{. .
1 Aours of rter +0vJQ( . ClI (r.y'wj solutiam odded J.VU{
Ige,'g\"o @ it leaves ’{'LJQ Pump[ﬂD_MSC\

Operational Status: )y}, /J,q\/ ,

Type of Disinfectant: | igird CI

Point of Disinfectant Application: "o Lefie i feaves He &',/J}Nj

Point of pH Adjustment: J/ms% Ac ',% Comes ,’,\r(fo '{’L,e lpuz/o/:aj aﬁ‘er

te o particulete Filters

Chemical or Filter Media Used for pH adjustment: N\oda Asl, Riermrkad -
Supplier:] Zast (Lhan . v

Concentration:| 95Ks bags

Solid/Liquid:| dry  powda ¢

Feed Pump Capacity: | mAX & GPH  Pemin 75 ikl P7SMAIIXAVA(3

Eilter Capacity:| L7 - 20 ratio 78%  Flous: 14.4 GPD  aet st 23 ou gs

Solution/Day Tank Volume:| Mix Tank S37gia X 23" higks  Solutipe fak 260 x48"h
Bulk Storage Volume: | 9 ha4 . v

On-line Monitoring of pH: YY N |Grab Sample forpH: Y (N

Location of On-Line Analyzer: ﬁ betueen Safa Asia and Cl

ét g%ﬁ’/{

Location(s) for Collection of Grab Samples:

Other Treatment Processes:

BXE

nyé
s



Site Visit Template - Page 2
On-Site pH Measurement Results &;&,aa/#

Raw Water pH (before any treatment):| 7. 24 sH from  spriva Cundt pucsole.
Before pH adjustment: -/

After pH adjustment:
Before Disinfection:
[— After Disinfection:[ =, 03 o H fredted Lor Fam b,

Describe sample locations, if needed:

~J %V’ jeperﬂ’&u‘ah/ ‘From gaclﬁl /"(.SL + Cl !'F*'JGCH@N »

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: 10.77 pr

200 waker A L Javex I3 (orex Cl pump shuk doww Lorth vt pulp

Current and/or typical average daily flow: 25 -SO ¢p = Jumme
YO-95 gom in_woertel

Frequency of delivery of pH adjustment chemical: 7

AO-A5 bads  A->Eves ygar

Frequency of media replacement for'pH adjustment system: ’p/ A

Target or Setpoint for pH in treated water: £, {7/ — <8 10 F'H '

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

m&é ) bHSCC{ —en QH feﬂCla}ujf o ANﬂ}yzef
Llacuctes Fromm 667 1o BJOPH  uddastly

Describe routine maintenance practices for pH adjustment system:

kﬁo mﬁﬂé}ruﬂrvce }SYS’lLer\/\ .rukmru}ruj 3000{

Other operational issues {making of stock solutions, feed rate, mixing problems, etc.):

lsed 4o be 20-30 leaks par YeRe on Coppel hves | Bince newd
System wistalles  olst less -




Site Visit Template - Page 3
PROCESS FLOW DIAGRAM Eastport .

[,'Ta.al ct

(—)—-ﬁ T BN OR WATER ToutA

{ PH brobre

65 ORQ 3

Mhx

- S ’l?lrdk .
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GENERAL SITE INFORMATION

Community Name: ap

Source Name: Frooman's  Hd

Source Type: 2ackace, [Water Supply No. : y,35-G- D3Y &
Service Area(s): Toan

Service Area No. : | 3A 2 0% Service Population:

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: & .
: 1/ wa’@f By acd4 /.aqs‘é ‘lc:q//
- |7 Ot CL:/O"J'VG u@v‘('c}ow!\{ :

- plt fyf’[LQm PW\' i ~8-9yrs ano- st uof&iuj NouS
va’rﬁ/ JEee,J syslenn .

Operational Status: " jn Tredt medat

Type of Disinfectant:

| Used & be (/gas

Point of Disinfectant Application: N A

Point of pH Adjustment:

N/K -

Chemical or Filter Media Used for pH adjustment:

WAS Soda ,Asin .

Supplier:

Eo Tech :

.vlrv DO\/@F ‘

Concentration:

A5Ka - bay .

Solid/Liquid:

Dey “Pasder

Feed Pump Capacity:

Filter Capacity:

A -

Solution/Day Tank Volume:

B0 gadans .

Bulk Storage Volume:

Y hAgg

On-line Monitoring of pH:

o

Y (N> |Grab Sample for pH: Y

Z)

Location of On-Line Analyzer:

~/

Location(s) for Collection of G

rab Samples:

N/A .

Other Treatment Processes:

Stad  mash scrans




Site Visit Template - Page 2

On-Site pH Measurement Results

Raw Water pH (before any treatment):| 5,234 s H /7 Baud  wear %@Aém# A,
Before pH adjustment: ’

After pH adjustment:

Before Disinfection:

After Disinfection:

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: N DM€

Current and/or typlcal average daily flow: 30 N{_ Koo _Ho " me{’er No+m "Ej

Frequency of dellvery of pH adjustment chemical: /2

Frequency of media replacement for pH adjustment system: N/A.

Target or Setpoint for pH in treated water: ~_, 7,y .

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage: '

L)As How pacedd .

Describe routine malntenance practices for pH adjustment system:

Je‘qe(ﬂl ([é’ANrJ -

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

N50~7079 v‘F Copper sysﬁ;’m anow‘rry_ }QARS .
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PROCESS FLOW DIAGRAM Frao

NO SYSTEM
A OPERKEBN




Site Visit Template - Page 1

GENERAL SITE INFORMATION
Community Name:| (sacdec

Source Name: Gapder  lake .

Source Type: Surace

[Water Supply No. : W5-5. 036X
Service Area(s): (sande ¢

Service Area No. : [ A -0374 ~ [Service Population: G651

TREATMENT SYSTEM INFORMATION o

General Description of Treatment Process: 1., g . from Jake”.  TKL saud L],

TKI  Jand & anthecite . TR cachond e cl 945 . then Soda. b

- . / )
dere pyu~y Hydiotuasi e /‘k/d{ ‘bu({'fﬁﬂﬂ?ﬂ "'8:24//\/»43- 0;‘_]

Operational-Status: QO“:Q’ hy /(;IAY Cere fesew 1 fall77

Type of Disinfectant: [ O gas - DKy +anks

Point of Disinfectant Applicatio:  ° Aftec Jast FHed . w754 fiay
IS inbetveers (1 A 54

Point of pH Adjustment: ”15/ DS 0_@ Cl 48 'wzjer.‘(':&d

A ngeC et 65% Lf‘H//MIN .
Chemical or Filter Media Used for pH adjustment: Sod4 A<l s

Supplier:| as€ (Lgn -

Concentration:| |10 Ka  bade,

Solid/Liquid:| Hry powder -~

Feed Pump CapaCity: [Zneee 700 _SEfer 1RO GPH etk T8

Filter Capacity:] ~»a .

Solution/Day Tank Volume:| 24 x 3% x /&% } il
[*]

Bulk Storage Volume: | _ 7 1445 .

On-line Monitoringof pH: (Y} ~ “ N |Grab Sample for pH: Y/ N

Location of On-Line Analyzer: (outed oater 7 93 . ywst before 1T leaves buld
AN0+LJCK N GERVIR (AT

Jome grabs &l ﬂf“ﬂcm’a/'éww Y focalians

Location(s) for Collection of Grab Samples: L, Plant, Hisptal~ , Needs, Cologe

Other Treatment Processes: = /%2/s 4 Ozo~G

"

=7

K ozom
(%Nf&q:‘i



Site Visit Template - Page 2

On-Site pH Measurement Results Gander

Raw Water pH (before any treatment):| £,35) . H Core (A top . 7/ Back.iad,

Before pH adjustment: |+ S, A

After pH adjustment:

Before Disinfection:| 5.79 afte( Lfeis + U3

After Disinfection: |4, 9 just betore Jeanecolant.

Describe sample locations, if needed: "4 85" L, reservar

OPERATIONAL ISSUES _

Current and/or typical pH adjustment chemical dosage: &/ 44{ /m;‘p)

Current and/or typical average daily flow: /&5 m3 /}—;r 49 o4

Frequency of delivery of pH adjustment chemical: /.2 bﬁjs
7-9 davs /b

Ad -
Frequency of’medfqa replacement for pH adjustment system:

Target or Setpoint for pH in treated water: 7,0 .

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

F/ou._\ pA(e,o( .

Describe routine maintenance practices for I%H adjustment system:

-c%mz%@ Avke e fr S sk . calibeg '~y racter .

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
Jw" féjb&(/?/ mdislc e

e ,ﬂfd{gg{)



Site Visit Tomplate - Page 3

PROCESS FLOW DIAGRAM

Gﬂmb@f




Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:] (slover Tovord .

Source Name: Nortl e+ Hnd

Source Type: Swithce [Water Supply No.: WS- S-00%3
Service Area(s): Glover+t300d

Service Area No. : - Service Population: 2[6

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: @( + ‘Fe&:i b m {6 .(. t N
i pmmp‘r\o\&s& +a rQP('Lj -Fﬁ,r €N ?‘, aqu\’ /upla )

Sodﬁ 4514 {’Lw» Cf 4As ‘f'r‘eﬂ'fmerﬁ'

Operational Status: ;L’ he /dA\/

Type of Disinfectant: [ Cl 4@s ~ A 50b / dAV

Point of Disinfectant Application: ~ Mt botore f{_ fen ues’Hﬂe pumpL"DU-Se

Point of pH Adjustment: ~5 ue  of He C ;NJ-CC{"lOf“

Chemical or Filter Media Used for pH adjustment: Seda Ash { HE&%A&M_SL‘&
Supplier:| NI Ecotechl, T

Gha!

Concentration:] Q5 Ka haas -

Solid/Liquid:| dry Zocuds

Feed Pump Capacity: | [B9 LPH -zt #90. &PD (Elucuafing)

Filter-Gapaeity:| Gy /£l |59 /723

Solution/Day Tank Volume: "2 i X B3 hiyhs
Bulk Storage Volume: | ~50 bﬁq-s .
On-line Monitoring of pH: ) N __ [Grab Sample forpH: Y {N)

Location of On-Line Analyzer: T liwe NEAr 5,}\;[( ’Fu”y trented Lonter

6,18 oH

Location(s) for Collection of Grab Samples:

Other Treatment Processes: 5('86! vesh screens




Site Visit Template - Page 2

On-Site pH Measurement Results

Raw Water pH (before any treatment).| 6,29 o & pgond .
Before pH adjustment:

After pH adjustment:
LBefore Disinfection:

After Disinfection: (),75va @& sinvK ,(:.H}, h’éﬂ-("f'ﬁt ?

Describe sample locations, if needed:

OPERATIONAL ISSUES
Current and/or typical pH adjustment chemical dosage: |800L. /per 2 bags -

189 LPH - Se{'ad'gb-i &PD (‘ﬂﬂ_uﬁ{'ﬂ@w} Siq frofe lé.q /72

Current and/or typical average daily flow: BRO sl fom ikl Hoe FisL plant operabi 4
AVG ~EOO gglfmihl : .

Frequency of delivery of pH adjustment chemical:

Obaas  every [0 weeks . on pecsme . Using mShy {p‘ug\_('
Frequency of‘media replacement for pH adjustment System: N/A J J

Target or Setpoint for pH in treated water: 7 0 H

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

FIDUJ pﬂC@cl

Describe routine maintenance practices for pH adjustment system:

NO  vantenance

Other operational issues {making of stock solutions, feed rate, mixing problems, etc.):
Ng)“_?S l@ﬂl( ord Copper“ I:}JC service /,;\165 ak ‘C’AF;IN#

10" wan  Q breaks . KSeﬁ‘/e}Vj) Hois vear
- NO o&(ﬁ(—,bwﬂflijuej ot Syffem .
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PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1
GENERAL SITE INFORMATION

C CansD pﬁ”f

Community Name:

Source Name:

Netthoerss Amn Lake

Source Type: Surtnce , |[Water Supply No. : ()8&-5- ©291
Service Area(s): |'(Wonddale , Grad Gall (Jidsor, Bofivend, Biskop Tells =5 Prler view
Service Area No. : | A4 - I3~ Service Population: /2 240
TREATMENT SYSTEM INFORMATION
— . - ~ -

ngera)ljescnphogy of Treatment Process: ¢, w{.\/ fee é{ 5&% A F e d( therd

r,'m-ﬁ oG~ 10(.,\/\ {—Hr\ikg i SQ‘I'HQ , ‘th_p.lkﬁ , L{ {Ayer 'Fr%{é‘fj )

he | Flem chliaint « oot Lomter Towers
S waleq fuere. I 4 "Ek’f‘s -
Operational Status: ;(_{ L / A a v .

N yes old

Type of Disinfectant: | C1 apc - [&f mg /L

Point of Disinfectant Application: = | ¢ o 7L Jeaves buildi . g i~ Lag

et

Point of pH Adjustment: € — [ 35/l 191 fsee .
- 1T Emafl Alas - /'{ij/m{—c‘g L’m\,w; Aftec -é?ﬂ'etf J/ é/%

= 9l L Lime e (10680 )8, Y55 260 1L fida, r-rPrerAwh,

Kergen .

Chemical or Filter Media Used for pH adjustment: |, ¢ ghne . o Hydoaled /e .

Supplier:| 7
Concentration:| 7ransor £ frock {ime
Solid/Liquid:| d/v sewder ~
Feed Pump Capacity: | 7
Filter Capacity:
Solution/Day Tank Volume:| 3x 22" 1.4, -

Bulk Storage Volume: | /3 x Y0245 .
On-line Monitoring of pH: {Y) “N__ |Grab Sample forpH: (YY) N
Location of On-Line Analyzer: Ve hew:ﬁ it limestine 6.77pH

Canshed with fﬂydm{tél e 7,59

Location(s) for Collection of Grab Samples: C beacke lgr@ﬁ@q% A Erisl, a@;;\y ]
ik amples allover plan® ornce a coeek -

Other Treatment Processes: /1 L)oek & U /Hyef %H{?G

¥P0£ﬂ*ﬁ€f I"F\ /\eejeﬁ




Site Visit Template - Page 2

On-Site pH Measurement Results . | Lnlls

Raw Water pH (before any treatment):[ (¢S Aicon +a
ekt Bawe pH adjustment: [ £, 4] Troumtap ' L% o ilog clor

After pH adjustment:
LBefore Disinfection:
After Disinfection:{ 7.5 3 wa,kg‘g . 766 on inlinet e

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: Hydrated imne 17,35 me/L
ismesTorse [00659"3 /L-

Current and/or typical average daily flow: A\/@ ~ 52@0 Lﬂlf‘?f /fét

Frequency of delivery of pH adjustment chemical: ~ o~veg a mov<t~ o iimestorg

a

Frequency of media replacement for pH adjustment system: /- -

Target or Setpoint for pH in treated water: .2 - 6.9 +o, pecfeat -
-5 'Far Enirhed

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

g[ouo pﬂcecL A[/ aJJULS VEN'l? Mﬁccfe 'From pLC, C/(omlyuﬂ-éff‘) -

Describe routine maintenance practices for pH adjustment system:

NO - y@ﬂf/y Lut// MainfonaNce oN  pAMmpS, ,ﬂcéﬁrge/’

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
[\)O mpﬂaf’ }5_{0‘-6-5 B (New op@rgi&() ‘. 3M~'Hns)
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PROCESS FLOW DIAGRAM
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GENERAL SITE INFORMATION

Community Name: ey UMty ooce B
¥ T ‘

Source Name:

Source Type: Deilled wells [Water Supply No. :
Service Area(s): Hppesy Yaled
Service Area No. : ' > |Service Population: 4000-4500 vepe |
TREATMENT SYSTEM INFORMATION Fe .
General Description of Treatment Process: \3\( €
S Adplled wells > 126 4o lea (4" Dioweler BG
| ~ o (4

Q\LM > C \/\{(}(\V‘Q

g V\ xi Ak o ANy Cve Fp 95 Ee D
«

\u(]\\\{ '\D \)\““‘*-—)Dvc\i\f Vo]
e

Pt Suoplaill > 24

Operational Status:  sveed o \

Type of Disinfectant: [ clonwe  aas 5w ks

o0 flow Vac?

Point of Disinfectant Application:
R Rea vos weldeR,  eute ' ?\5‘ \*‘-‘_t—

Point of pH Adjustment:
Bfﬁto(é C\Qq( WCH

Chemical or Filter Media Used for pH adjustment: Liwt @

Supplier:] gt Chewn
Concentration:
Solid/Liquid:]|  PowsAep.
Feed Pump Capacity: 4-2e Aewn  (Reiq

Filter Capacity:

e 13, 9 ) -1 \"\Qo\'\uw)\

Solution/Day Tank Volume:| a%"x 24" X [4”

Bulk Storage Volume:

On-line Monitoring of pH: /Y) 67 N [Grab Sample for pH: Y N

Location of On-Line Analyzer:
Lo&a-\@ok R Lo\l’) (67

Combimed (Raw) AQNer

Location(s) for Collectlon of Grab Samples:
a, 3.4 a5

R\ @diows
lecs 14 2

Other Treatment Processes:

=2 Flocide Ateatwe

Cly > 96 LS O(O\»I

|4 +0nn@ ot C[1
@ Yeun



)

3 Jg\"

Site Visit Template - Page 2
On-Site pH Measurement Results
Raw Water pH (before any treatment):
Before pH adjustment:
After pH adjustment:
Before Disinfection:
After Disinfection:
Describe sample locations, if needed:
RQL«J H7 (3)4)5) ) 644-\
b 8L > 6.4 @ smk o Lk Covendly
F\Iﬁ\"u#l \—7 695‘ / 2y
‘ C‘S %A“'J/ “\/\
Avee (lavediom  — 6 1 % 2 A tlgiter 6-T
A de ‘ {haliono — L. |4 42 Upe(;t;(qe\«- .93
AT TRp = 6- 14 —
OPERATIONAL ISSUES
Current and/or typical pH adjustment chemical dosage:
3300 M3 Rec 9 \eos
Current and/or typical average daily flow: -0
aéQ’JW\ ,/ F\u% 200 ME
Frequency of delivery of pH adjustment chemical: 3 o
a baon ey a4 \ﬂou(s R\NJ 3dco M ) géi? fi?‘{
Frequency of media replacement for pH adjustment system:
| hwe Pl eell
Target or Setpoint for pH in treated water:
1-3
Describe available control modes for pH adjustment system @Ja manual,) flow paced) and
how adjustments are made to pH adjustment chemical dosage: _N
Based  ow Roand  Weld  paeles 5&\' ¥ \°“T The Ci“‘"’"?b‘z
LM — Speect <o ()VMP Se,.u< 15 e e, w. .. 1
= Never A L\ //Ow ,Q )\
Describe routine maintenance practices for pH adjustment system: @ BPtox ;Sm L((
— £ - k§ — C\oun —\( ik N Q\-O A y\p\ P "t\u;(&e SO T 5
~—  Cleaaal Lt @ AT T Qi ake
- e 1m;6 @ Lite ol is D\l i T J{M\[q {(AAJ‘\
Other operational issues (making of stock solutlons feed rate, mixing problems, etc.):
- Caw * %Q \ -UXT lm (r() "X( Coenyn .;«}'(5 \l1b\+
[
* \OO\%Q A C\QJ\ (50\\0 \0(\%\ / M \r
@ twe oF  Visy ) Feedec oY wec ko Vg, @ e RS ¥

Mok oyouwp
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Site Visit Template - Page 1

GENERAL SITE INFORMATION
Community Name:{ Have, Ray .
Source Name: Hare Bay e )
Source Type: Suctee |Water Supply No. : ,J5-5-0338&
Service Area(s): Hare Ray + D
Service Area No. : | 5A - 0345 [Service Population: [D{E, +7307
TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: ' ~ Bufs ago.

M/f@p,f/' P 0-5-6 7 i 'P/ Ao @m\nfy rﬁefl NCw) 5>/ AR

Torteke, . w107 puck v 124147 de@p .

Operational Status: o’zq hefd Ay

Type of Disinfectant: [C/ aps . ~ A Obs fday

Point of Disinfectant Application: w betore 1€ leaves Bm‘r&ﬂv )
1/

Point of pH Adjustment: 67 beface tlenes b;.?lﬂ',fj

~L bay [day
Chemical or Filter Media Used for pH adjustment: Sad a Al . v i

Supplier:| VJayve Pacson?’s -

Concentration:| 25 &, /baac .

Solid/Liquid:| Nry ~Auddr

Feed Pump Capacity: | /5.9 aply - Frandfss  Furg . D 60-10 AL //y'glé F-2l AZARE
Filter Capacity:| ~~ 1 #

Solution/Day Tank Volume:| 2 x L X0qa/ . fonts. . ~ 3%din - (S bisls . Lbpa wer 2wt
4 u L4

Bulk Storage Volume: {5 bags - Ysall i _
On-line Monitoring of pH: Y/ N |Grab Sample forpH: Y (_N_)

Location of On-Line Analyzer: 6.3t

TJubbetore tmim kaves m‘d”ﬁ

Location(s) for Collection of Grab Samples:

Other Treatment Processes: DVIV A/ F:ILfG s < Af@':’j - ed/{.’\ 7 /)/(.




Site Visit Template - Page 2

On-Site pH Measurement Results

Raw Water pH (before any treatment)] ¢. 003 From gond qucdne

Before pH adjustment:

After pH adjustment:
before Disinfection:

After Disinfection:| .74 . @& <$~nK
-

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage:

Current andfor typical average daily flow: 450 <500 10, Plan~t
2O~ L3S - w:‘H'\d’WBﬁﬂN‘e

Frequency of delivery of pH adjustment chemical:
r—d
o’\

Frequency of media replacement for pH adjustment system:
Py 0/}5 éads - Manféb-\

Target or Setpoint for pH in treated water:

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

‘F}DN pﬂcd \ puﬂ)fg:’;\rj 205 l//-,(

Describe routine maintenance practices for pH adjustment system:
NO

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

~100  leaks /yenr_r - on Coppel servre fings \Flacs , now  3-4 Hi

’CO[OY'_ Comp/ﬂ “\; S ri
oy ot - il S Al

')/enf ~



Site Visit Template - Page 3

PROCESS FLOW DIAGRAM




Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name: &(M\\*\geﬁumuﬂ\(
A ¥

Source Name:

Source Type: Seface wepe |Water Supply No. -
Service Area(s):
Service Area No. - [Service Population: [ oo feaple

TREATMENT SYSTEM INFORMATION
General Description of Treatment Process: _s, A 4 s as\A

= Pl W < > Poud B0 s fom i glied
Dana b uice ‘ R°‘1 Andetsep 3 ovklet 20
CBs(H- (663-—7743\ S o' 1, Bv'ié“"“a)

Operational Status: 24 |71 opacerl: ndly

Type of Disinfectant: | Gas  (Clunee

Aas)

Point of Disinfectant Application:

Ghs ADDeA Yo

Tayr /Chag well

Point of pH Adjustment:
Soby Ay

C=s h add ed Yo TAnt / (_i&(‘ Wﬂ“

Chemical or Filter Media Used for pH adjustment;

Seda.  as\

Supplier:

Concentration:

Solid/Liquid:| By der 45 Ky ‘\m%‘é

Feed Pump Capacity:

Filter Capacity:

Solution/Day Tank Volume:

Bulk Storage Volume:

On-line Monitoring of pH: CY‘) 63 N __ |Grab Sample for pH:

Y N

Meter o 67 |owe wor I
L v 30 e Uk Lriivg

Location of On-Line Analyzer: —Too  fiow weteg

6" arl 3% (e

Location(s) for Collection of Grab Samples?
A Cral,  Samaps

Other Treatment Processes:

Pv'w\P

s Set (@

G D

Shoke feagyn @ fo%% @

AS-3%k

spewy [ feoqoence



Site Visit Template - Page 2 Her M:}one_

On-Site pH Measurement Results

(@Raw Water pH (before any treatment).| < 4

Before pH adjustment:

After pH adjustment:

Before Disinfection:

(D After Disinfection:| 5. 33

Describe sample locations, if needed-

D sk @ Lowww Al
O@ whe @ 1,0e4

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: 7 2 MeYLS > | wt we
J

f\\‘vg

Current and/or typical average daily flow: 4

Frequency of delivery of pH adjustment chemical- |
[2 BAgs  every 3 woeelss

Frequency of media replacement for pH adjustment system:

PH ek © sla) afyec Sever AfteC

Target or Setpoint for pH in treated water:
, N(A

Describe available control modes for pH adjustment system (manual_ flow paced) and
how adjustments are made to pH adjustment chemical dosage:

MAW»\\

Describe routine maintenance practices for pH adjustment system:

t\{l\\l\ th-v\-vuw dvd BC\HQ\\ ,
(¢ wonil) C3 ot )

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

) B\%zh(x,\' Carcgen = w"‘q,'u'g Widrledd — o Plains of
SAstewa

F(\QQVMCL’ o{\‘ SVQW\?“WZA @UQ(.,Idcu.k @ Stule @ 7.5KJM Hq”
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Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:|  Xe\e ~fog- Mo\

Source Name: R Qomp

Source Type: saface wm\e |[Water Supply No. :

Service Area(s):

Service Area No. : [Service Population: 700

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process:
= CARBa~  Ur\\er

=2 C\lonwe HAS

Operational Status: opetMera |

Type of Disinfectant: [ orwe s

Point of Disinfectapt Application: @ Chlgpome Sied

-FN ! Xe ( ITPI’\O
@ e

S\"Mmﬁ\ ]go “O I 2 l-uks \-‘\J‘M‘(,\»

R Ireadugg

s Yaple wiwler RaTs.

Point of pH Adjustment:
Bigpay  Ataee  Cagor  Silke

Chemical or Filter Media Used for pH adjustment: L mL

Supplier:] €ayt Clews

Concentration:

Solid/Liquid:|  powsve

Feed Pump Capacity: 17S  cylplh Chemtibe PPS  male\dy 126304 -S4)

Filter Capacity:

Seerl §t [Plo4 393

Solution/Day Tank Volume: A% 24" %X 18" Lial

Bulk Storage Volume: | | 3 Lo pples O _
On-line Monitoring of pH: Yy © 2@5 [Grab Sample for pH: &) N

Location of On-Line Analyzer:

No
Location(s) for Collection of Grab Samples:
See ek PAse

Other Treatment Processes:
= T  wutwmler . Acs "\\nrov%\/\ wove.

Aawnd &a vick  wewl Moge hv\,\Q

walee  boy less e\

=) Liwe  added MApvh\L‘ T Yopper = e\osc:eae A etmimed N

fow o 1o ey Speech of Hoppu
= waktr Pew sy dable

s lowed bvi So°%L



Site Visit Template - Page 2

On-Site pH Measurement Results

A

(Raw Water pH (before any treatment): <.3
Before pH adjustment:

Before Disinfection: .45

fter pH adjustment:

After Disinfection: 1\--5 S

Describe sample locations, if needed:

\E”m wiere * Yet ke PH beleou PH adpvstued ayd Q.

@ @ @pw Wﬂkf N ‘?\ﬂw'\~ <.30 ™ w‘i’s Qf(}\a"
0;2 @ C\'\\M‘:M\WV M \oQ{oct Cla  "WeitaNor - 6"4S s 0\%5
- - B - . W F"(‘

@ Guag (vt Pig Vs 5 sy ey L ﬁw&“ﬁi

OPERATIONAL ISSUES

‘3 Current and/or typical
MeS

WC

pH adjustment chemical dosage:

F’e;‘c"“ Current and/or typical

[60-/80 o4 p m

average daily flo‘vD,~) T wﬁer GP e 300 yem

ocmel Frequency of delivery

Fisly 2 €imes o 7EAR

of pH adjustment chemical: _ ( _ S50 1b  Bays
So S 3 Fomes C‘\‘IGW\

Paat Frequency of media replacement for pH adjustment system:
| bae  euven R days

|8

Target or Setpoint for pH in treated ‘\water:
Togte i3 F-8- 70 (Pee e\l 73

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

=) tMamgl M @ Toww Carag 2
- Sovn Yo

MM ned ga 3) cleched B w wile [of g

Describe routine main
) Backwas

'-‘-) f%‘\g “‘Ws Movc%\qs j\vw Taw k - elmweo\

tenance practices for pH adjustment system:

W Blles woeekly

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

D Tngectiow QPes oo 6 - 8 wasidlyg flooo 00 1 &f\“%)
Bovwrp @ 3738 e Fow > 120 gpm (ngen)
Prwp U W) Rue ceadec  Ylauw GolE F\av’)

P\MQ Ruye  Aedermingsl by W C‘Le‘t\*eok Yo
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PROCESS FLOW DIAGRAM

2" @ T.kKke

£ @  Plat
12! @ C\Hu:qhov’

0
L '.L’,b
,;,m'& \Q‘

:é’@u—v

D T Wl D Glas  sépped




Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:| | pmaline

Source Name:

Source Type: |Water Supply No. :

Service Area(s):

Service Area No. : |Service Population:

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: Gravif y ’Feeéf ,

Svs’(fénn tro Since: 1995 ?OPS} -

Operational Status: )¢/ /J,q\/
e ATE

Type of Disinfectant: | (1 qns  L2bs/dws . 60% .

Point of Disinfectant Application: °_, ¢/ * US( 0’7[1 Soda, As

Point of pH Adjustment: v}, .f Leb o ¢ ogees Awééfwj

Chemical or Filter Media Used for pH adjustment: Sads Asl,

Brgnutay
7

Supplier:| Easters Chomirca (

Concentration: ,Q’jf{o, Laas

Solid/Liquid:| drv’  peluder

Feed Pump Capaclty 115 SPH mpx Heonin 75 r&.! PZ5PH AVHE 1A,

Filter Capacity:

Solution/Day Tank Volume:| 20075 -

Bulk Storage Volume: | /0544 %

On-line Monitoring of pH: (Y N |Grab SampleforpH: Y (N)

Location of On-Line Analyzer: /II‘GF\‘E'Q 4 LAt N ot maim

f@‘*df\’“j- 6.50H.

Location(s) for Collection of Grab Samples: /A -

Other Treatment Processes: <¢o/ ed, orecny of pond .,
~d-Z K Nortia

~ Joo m{;,rif N
~ AT feel vetp -




Site Visit Template - Page 2

On-Site pH Measurement Results

Raw Water pH (before any treatment):| £ 5);1 I VAlve . uaote MAIR Comds 1N

Before pH adjustment:

After pH adjustment:
LBefore Disinfection:
After Disinfection: (¢, - 5 , 1 Troaled Som annlyzer Fose

Describe sample locations, if needed:

| Boul Ordec oV rdaetly sie ooty -

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage:

4 B0 es ..

Current and/or typical average daily flow: |25 cpv) | withs bleed /ine opens -

| Y-20 Bebin 1077 Koh seton S0

Frequency of delivery of pH adjustment chemical: /23 b,qj 5- Every A MDI\J’U"S -

Frequency of media replacement for pH adjustment system: A

Target or Setpoint for pH in treated water: 7 P H

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

’(;fom P&@cl L) NO MANMA.( QCL{JiAf('Mem{.

Describe routine maintenance practices for pH adjustment system:
N MAHGEN AN -

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

~Some CorPLANTS  abouk™ Colov - g .

NO ISSUES LITH  Cokosn -
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Site Visit Template - Page 1

GENERAL SITE INFORMATION
Community Name:| | e,,y¢ port®

Source Name: “Ctan hape Forud

Source Type: Surface [Water Supply No. : ()5-5- DH]]
Service Area(s): Leyisporfe
Service AreaNo.: | 3A - NY 21 [Service Population: 3200

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: N ﬁl’e . oM i y wmﬂ — T
=3 pups pwop ks 2 fillets Ha (] birs fhon S A
bﬂﬁe( JOIM J;N thE('lLfd-

Main s ~ &7 Tuteke . 2007 OMTI'I-M ’ﬂoNo{ f"lforéﬁ/ﬂd -

Operational Status: Qq}‘f/dﬁy . 90" 1 eud
© h

Type of Disinfectant: [T gas -

Point of Disinfectant Application:” po{ter fHers

Point of pH Adjustment: Affer (' mjgmb,oh ~ 4 DS

Chemical or Filter Media Used for pH adjustment: 5,4, , Asl. | Beennthy
Supplier:| FasT Chenn - 7

Concentration:| 2S5 K, .

Solid/Liquid:| dry Dow

{ . N N
Feed Pump Capacity: JPfa Mivent Hpdtantuls - Garmmp /L. 7 Ml ete &F

Filter Capacity: | 1s{aply nAX Shopsines 100 X, b o iy

Solution/Day Tank Volume:{ /O aaf/ pmix  + JX qal . folabism fpn k..’
"4

Bulk Storage Volume: | %444 -

;N—ﬁWC«F‘

On-line Monitoring of pH: &) N [Grab Sample forpH: Y (N
Location of On-Line Analyzer: ., 57 pg of §. A :J-Jec{”mm 6 891“{“

Location(s} for Collection of Grab Samples:

Other Treatment Processes: gujcfmf < ofptoary fmjc’c%ec{ ~ S a; <oda,
£y brudj{ )0[‘{ “Hp

o




Site Visit Template - Page 2

On-Site pH Measurement Resulits Lguisporte

Raw Water pH (before any treatment):| . E‘!’ 1t @ paed .
Before pH adjustment: i

After pH adjustment:
[—Before Disinfection:
After Disinfection:| £, 2% oH .

Describe sample locations, if needed: P'ﬂ 1\41 CiritC @99\

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: ~,,’25/<3 per 705,q/ AR AtiX
L laph set @ 60% . 10O F!’@twmcv-ou C‘f'i-ﬂLAl display -

Current and/or typical average daily flow: 300,080 5&1 /a"ﬂ\/ 7

Frequency of delivery of pH adjustment chemical: % [9,4(75 L eery o N pai JhAlY

Frequency of media replacement for pH adjustment system: ~N/A

Target or Setpoint for pH in treated water: é A~ 8. 9

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

%ow pﬁcezf
rix B Ky pec ~ 70l water

Describe routine maintenance practices for pH adjustment system:

NO

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

NO IKUES NO oMl ANTS
PR Jeakihs o coppet Hlares
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PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name: Lmq Harboms -

Source Name: Trout” Pomol - -afﬂ.mfr Pod R M Linst -

Source Type: SwfAce Water Supply No. : [\J§-S -0427
Service Area(s): |l ony Hanrwf - Y, 30 b Ar vt HHMLT{? _
Service AreaNo.:| “ Service Population:

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: ('l jﬁ,s + 5oJA
,-.)rék Né /iw o uLEPENA 4 % - 10 I""‘ é pON

L\ + 5 P"@Z?j-'lf\/jﬂld

(ivity <d ) fifecs

wew syste i 97

=

: Vi NS

70 -30 0U'~+~ ~ 100 U"\L ;f'\ QI 1 ucﬁ'we,//s{?,éﬁ
Operational Status: C;)L/ Pnr/«:}f-\\/ 3 s i A el XCQ
Type of Disinfectant: [ Chiscme Gas - 1500 ¢y f,,,.tu _

Point of Disinfectant Application: ,,.,jec%'cd ~107 DS o‘f Waere Ml fags e

22980 pars  (Boidor ) cwikly pumps overy a/ré/ Dm/ Sl £te) o Cl s

Point of pH Adjustment: .~ [/ DS 01,_0 ’Njagmm‘

Chemical or Filter Media Used for pH adjustment:  Sada Aspy . SENTAG  1SK] -

Supplier:] Zaste(n Chermua | .

Concentration: ACKky bage .

Solid/Liquid:] Dy 7 Buder -

Feed Pump Capacity: | & €PH. Fasuce conitrd @ YU Stoke @S0

Filter Capacity:

Solution/Day Tank Volume:| H5 44/

Bulk Storage Volume: | £ [ 2%

On-line Monitoring of pH: Y~ (N> |GrabSample for pH: (Y) N

Location of On-Line Analyzer: N, //‘) .

Location(s) for Collection of Grab Samples: / @ /9,,., /qo%e connd 1 @ end
of syster dm/ H e 1

Other Treatment Processes: 02 x 2000 j,q/‘ 7/ (O,J{-Aq‘— bauts
/ 3)(_# 7A{ fANE{ F#ess.

Ké gk a3 wbde



Site Visit Template - Page 2

On-Site pH Measurement Results

Raw Water pH (before any treatment):| (.47 oH  hovore (1 feod pumps
Before pH adjustment: ' '

After pH adjustment:

Before Disinfection:

After Disinfection:| Tregted 6.5 pH . Siik iy Pt

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: 5§0m! SodaAsh per 5 5,4/{;

Current and/or typical average daily flow: £o-7(0 g Al /:-4,}u .

Frequency of delivery of pH adjustment chemical:
JDMS evern, (& N’Io”"a/\ . N/éAq /man/‘H’\

Frequenty of media replacement for pH adjustment system: /A
N N

Target or Setpoint for pH in treated water: H 7
P .

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

Q.Ilgu\g% PUMP S‘Pce;d{ M\@{ %{h"\;}(g@e«jﬁdﬂﬂf}q MmIX .

Describe routine malntenance practices for pH adjustment system: &

C) AN wf-\&f 1£'<;L f:#e/

Other operational issues (making of stock solutions, feed rate, mixing problems etc.):
B C:m\afﬁw‘b Lomn resident . abank bogy }//1Lrou edouv

b(QUJJ\J CO[M(

SL(’-”S 7L éc" /f/ﬁéf ‘%w fATf ()/Oﬁfﬂ”f a//c}:J //-Ffe @ny#

ga!"‘@ (r.'?/f.!jor\r ()/\J (.'1_'://6764/ ﬁ;}(’f_)
- P/// —[}u(fjff?‘a ';[;’g%;,ue«/’/i/\(/ P

wﬂ'éf
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Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:| . umsAde,os .

Source Name: (cull Pansd ,

Source Type: Sucrace |Water Supply No. : |)5-S- D434y
Service Area(s): Lumsdery

Service Area No. : | GA - pyYy7) Service Population:

TREATMENT SYSTEM INFORMATION

HeN

General Description of Treatment Process: )4 come , m mw 7/ ﬂ%@éj

é@(ﬁ Sod 4 ASLI a Alun?, goes )N'JLa Flock Comes ouJCda

‘DC\(J(HN)( 6 5 ,0°t O@S rrV’(Lc e 15/{' f (OMC’ +
Jb“‘””\’e‘ H/?e"‘ gocs i"’ J clear vantec Cg"%”‘aff C% ben Pw?ngejf‘r{ tj‘(‘fj{)

E)‘eﬁ({'étl N qu'{jgm Mm'O% S'ﬁ’{( warkw']. Qv -+

o€ Sedy s

b of auJC(

Operational Status:’ 7An/! 5Pm | ofquj&/ (f/\/ﬁ'l%f hwef)
Ftaviny €t poafee A ond rianyally -

Type of Disinfectant: | C1 gas . .35 - 2/L Cl/dﬁy

Point of Disinfectant Application: ~ Atfer afl freatrenNT "beTore  water entels
Clear wATlLer tan

Point of pH Adjustment: /0’ DS ot qu@(e MAIN COMES 1N Aur .

§705 o Sadn Adl,, Aod SA dosoe ~HO"DS £ (U bebe e

lar uﬁbf‘(’hﬂk,

Chemical or Filter Media Used for pH adjustment: 5094 AsL

Supplier:| & fechh . Dover

Concentration:] 25 hay

Solid/Liquid:| v ~paudé € -

Feed Pump Capacity: | 35 GPH MAX. Nogru BroporTipns o fhrp F2-D- N3

"TEL -

—FitterCapaseity:] ) knebhs ot onv 1S and U

Solution/Day Tank Volume:[ 36”7 Din x Y37}l .

Bulk Storage Volume: | 4&H-50 bags -~

On-line Monitoringof pH: - Y (N) |Grab Sample forpH: (Y N
Location of On-Line Analyzer: . h

Location(s) for Collection of Grab Samples: .7~ 3 £ .05 /wee
P/HN’(' waN HF\// - Som¢€ OH’:gr hnous€s HIOW\JO{ Fouwnd -

Other Treatment Processes: A/Mf‘/l - f% / .- —F;//'é’ f‘/qnﬂmnftf -fﬂﬂ<:§ 7
rave ! .

-

/AyG’fS_J ,

o
AL
Y !

4 L



Site Visit Template - Page 2

On-Site pH Measurirgent Results Lumsdin]
Raw Water pH (before any treatment):| 5. 62  «F fand .

Before pH adjustment:

After pH adjustment: [+ Alum ¢ Rly  5.64 pH T top &% Yilter

Before Disinfection:

L\ deedred  — After Disinfection:| G.HY Yearn  SIinK

Describe sample locations, if needed:

Veey feus leaks .
Piﬁg’ﬁg MAIN o | JucH' e . MGSHX Copper 5@(1//(6 /m/(iS f&ﬂfﬂ/ﬁf“é@

OPERATIONAL ISSUES
Current and/or ty ical plbadjustment chemical dosage:
&Lms Qe.\f K sdes set 15 and Y

Current and/or typscal average daily ﬂow 139 gpe to water fower .
(G3pss

~ [Frequency of delivery of pH adjustment chemical: ~/ éij’S /uiesk 1§ euniiln -
O bas_every 2 “'/MOAHLL‘I .

Frequency of media replacement for pH adjustment system: ., /,4 .

Target or Setpoint for pH in treated water: 7.0l p j_{

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

Mﬁmm( H&AM' Men/‘fi o~ UMD -

beos pec tank oF w#fg—ef-

Describe routine maintenance practices for pH adjustment system:

NO

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

NO  Issues
NO (o mpL AN TS - bk 9;,.4/,147
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GENERAL SITE INFORMATION

Community Name:| Musqrave  Harkour

Source Name: Rocky Brd

Source Type: Cuctace . |[Water Supply No. : (J$-S-0473
Service Area(s): | JA 04990  Musgrave Harbour -

Service Area No. : | 5A- 049 Y |Service Population: /23

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: (¢, "4, fo.! froun rececuins ININE
Lo +L£r [ine ,“Alu:, Rly , 2 Irge m?i_féf(hﬂﬂ‘mm%l J—SHM}UJ

| 45 cleac Loell whete ¢ gas 15 injecle Main puumps(z
wetec 4o ,h)b_)h_) aevd L___,p(%c(‘ +rses \deﬁjASl’I -;NJ.eCkC ngigf.' e

(ORI betere worter leaves \ow/dmj~

perational Status: A4 h, /d‘q\/

Type of Disinfectant: [CI ane . ~ /072065 [dav  Req w2t @ 0%
Point of Disinfectant Application: 13, cloar yell .©

Point of pH Adjustment: .t Ve$ire  Lonker  leaves yup &m/@?ﬁ?&

Chemical or Filter Media Used for pH adjustment: Sadan AsL -

Supplier:| Acy 4o L. Novec

Concentration:| 2 Ka  bass -

Solid/Liquid:| dry Suwdel

Feed Pump Capacity:

Filter Capacity:{ § OU ¢ PH - Biliatzons LA NTC] 2 Nt romln

Solution/Day Tank Volume:|,2 x /35 44l .

Bulk Storage Volume: | 75 Las

On-line Monitoring of pH: (Y Y N |GrabSampleforpH: Y (rﬁ)

Location of On-Line Analyzer. £, sevuice lie - 075_ VAN .

Location(s) for Collection of Grab Samples:

Other Treatment Processes: /) i ..o  reed ot sef @@ &0 (Inllace +Taeronrd
fecd pump solutiors @UR s capacits 12 GPH.
A'u\m Fé@él rete YQ%@%D S ofution purp J’é’f@ g 5/(’&«57@

)%//y}we/ ﬁq/a'ﬁ'g,u Jild oy f:‘ffwﬁ’ 280 5‘97%3 /6 S_% (/LSG PH

:l\!j .
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On-Site pH Measurement Results Masyrav€

Raw Water pH (before any treatment):| §.74 pH  $amdo TRO .
Before pH adjustment:

After pH adjustment:
Before Disinfection:

After Disinfection:[ .20 pH . sample T

Describe sample locations, if needed: va - ﬁ(, _P 1 L .
1< ecé Purpons . eny
66’{' 35{'5 P“"’PGJ .,—‘7 ’{_50\1{\) &+ Ly /("{'apge‘(“

5.0bpH ofter Filtecs

107 Duct /e Do cnmnd i c%@r Ser Vil /f@; .
OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: £®%Jbs per 135 gal TanK

Current and/or typical average daily flow: A, [(_/O yﬂ’ /,v;,,'\, -

Frequency of delivery of pH adjustment chemical: 45 Q;Aj < pagritia

Frequency of media replacement for pH adjustment system:

Target or Setpoint for pH in treated water: 7 3 ? H .

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage: g_
Pwmp has beew olowN bt o~ ogelk . wﬂ.ﬁrdg ord !‘Eﬂ)ﬁf@mﬁf\{ -

Wes o f)ﬂfﬂc’g wr'H’l Same MQNMA‘ aJijme

~

Describe routine maintenance practices for pH adjustment system:
('ej V\\Flf' C [eﬁrwrvj o‘g' +F1Nk5 a.MlJ{ }m@_{

- N ComprAanTS  \WORTER IS BEST T75 BEEN .

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
pusPs have hoens  breabin dowire - (v pumps ) -
}@'{.-S_L o’F /GFSL’S'_ kﬁfele 'Haey Ok&ov‘ls{?d %1"6 PH w'—Hﬂ SA-

oW very fed
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GENERAL SITE INFORMATION
Community Name:| Ne..; ~INes - Va//ey

Source Name: | e Notlest Bd

Source Type: Surface, [Water Supply No. :  |J5-S - 0485
Service Area(s). |\estloyville -Baduers Quay . Prok Tslprnd, BrookField - 2

Service AreaNo.: | SA- 05073 " |Service Population: 3

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: | jate, f,m Po“d' o et el -
Qur{um‘h'c SO . L{pumps - Chilorint arsd Soélﬂ AsL *‘reafmed'-

News SuﬂL@.M lﬁ.rfvear : §.A.F€6<§ !@ffe O~ SCIELY o %0

Operational Status: AU he /J Ay

Type of Disinfectant: | Cl gps -~ S0 /ay

Point of Disinfectant Application: ., 1 ug Of {504(—}, A;Ll -

Point of pH Adjustment: Tk Letore i+ leaves He pumphonse

Chemical or Filter Media Used for pH adjustment: $oda Asia.

Supplier:| Zco fuly o Dover

Concentration:} 35 Ka lag<

Solid/Liquid:| vy “pode r

Feed Pump Capa’ci'Fy: Secoons | pllerTgmman. Foate QN0 I77US €PH max el on fal (CIO(D

[ Mede] £7DR NG AAUL

FiltsECapasity:
Solution/Day Tank Volume: 4 y 95 x /27l

Bulk Storage Volume: | )7 ags .~

On-line Monitoring of pH: (YY) N__ [Grab Sample forpH: (Y) N

Location of On-Line Analyzer: £ 5 JoH e 4w atment €1 *+S.A.

Location(s) for Collection of Grab Samples: avery morrvmj*@ PUMP hoys©

Other Treatment Processes: ~ //_\_
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On-Site pH Measurement Results New LJes Yalley

Raw Water pH (before any treatment):| 8.20H  fon Banl.

Before pH adjustment:

After pH adjustment:
LBefor'e Disinfection: _
After Disinfection:[?. 2&,H  feated

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current andlor nglcat pEI aldjustment chemical dosage: 3 bpﬂ per dAy ,
o Ful

Current andlor typical average daily flow: ) 39/ Joind -

Frequency of delivery of pH adjustment chemical: |00 b,qgs Qve r\/ 3 wks - moN‘&L,,

Frequency of media replacement for pH adjustment system: ~/4 .

Target or Setpoint for pH in treated water: 7 ) h/

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

Sorme manpal aﬁ'dpis‘('mﬂ'('.f-

Describe routine maintenance practices for pH adjustment system:

NO

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

NO
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GENERAL SITE INFORMATION

Community Name:] Newlownd ~Temgetos  New -6 - VALLLY

Source Name: Cocees Porsd

Source Type: Cardnce |Water Supply No. : ()S-5 -0 RY
Service Area(s): TA - DS 0B '
Service Area No. : [CA- =0 0L [Service Population: 'S0

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: 55@ m&sjn ot wto w&l’ me// '
gx?l,\w'\p{, ‘an"rwﬁl\ ‘Cl%?f ) ’H/;em fo:{,ﬂASLv ,‘Hn@v C]njo;w‘e .
‘Hcem‘{‘o wd&‘ef e

Operational Status: )¢/}, /dﬁ\/

Type. of Disinfectant: [ (1 gns - ~61lb day surmorer 1655 1 worates

Point of Disinfectant Application: "~ 37 betse i Jeaves buifld "j",f“s to pumg

b 15 lfeny,
AN
A

Point of pH Adjustment: s 37 (1S o5 (] gas jgaﬁ;ﬁy

Chemical or Filter Media Used for pH adjustment: Soda Asi~ .

Supplier:

Concentration: ,;lgkq Lms .

Solid/Liquid: JN powJef

Feed Pump Capacity: | /. 9 anl. Grunddos WEI9 -6A-IOME -F-2I5HB — ou

Filter Capacity:] ~» .

"’F‘;”j@é 4/[;,

Solution/Day Tank Volume: Q % /07 5 yal.

Bulk Storage Volume:

On-line Monitoring of pH: (Y’) " N__|Grab Sample for pH: Y (N

Location of On-Line Analyzer: ‘h’eqfeo( oAl - 60’)6,#{

Location(s) for Collection of Grab Samples:

Other Treatment Processes: £, 4 wlate LHer
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On-Site pH Measurement Results

Raw Water pH (before any treatment):] 4. 21 £ropn binee near poef welf

Before pH adjustment:

Before Disinfection:

[Aﬂer pH adjustment:

After Disinfection:| 5.2, Treated /2 sorsor fap .
e

Describe sample locations, if needed:

INTAKE

OPERATIONAL ISSUES -

Current and/or typical pH adjustment chemical dosage: (6 [ /L' ;@;f ]

Current and/or typical average daily flow: ) 3 gpr 7 -

Frequency of delivery of pH adjustment chemical: Same, S-L,,‘pm@,\,(- A< f\bquegvaléy

Frequency of media replacement for pH adjustment system: /A .

Target or Setpoint for pH in treated water: -7 p{'{ )

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

—(:{Du._: ,OHCEC( ’
C;)gﬂl a‘ﬁgai{aq /-/IEL\ .24 607A/ wﬁé/"

Describe routine maintenance practices for pH adjustment system:

NO -

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
m CC(&’ONA{ Comp}ﬂ;;\/'é djoau:t (Jo-/- P YI%;NJ‘;VJ tAUN’jf\/ .
Ver \( [HHe /EA/( s. ™o 5‘“\/ p/ﬂs’!??; .
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PROCESS FLOW DIAGRAM
INTAKE
A f&’{ JW\S
- T S
WETWEL
|\ E / “ {/
151 PMMPS e /.// ~
W\ S
'i\ 1)) 5
5, Sy s F
“’F% pog w7
Awrd YEW R ]

1 TOWER .




Site Visit Template - Page 1

_ GENERAL SITE INFORMATION
Community Name: Fé#;, Hecour - Magdoy Cove
Source Name: wesforns Racenis g
Source Type: Surkace, [Water Supply No. : \WJ&-S- OR67

Service Area(s): | Petty Hackhoue = (Taddex (ove

Service Area No. : | ¢ A- 803 [Service Population: 949

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: Gea ";%f Feed . +, 11?6'0‘%% mr'é p/ﬂ N

2 Lilers

?)h DU\[J('{"-‘!C’ Lrpes - Mo .SP}RLS a%{'ﬁ) b @ Huw .

Operational Status: O'Zz_/ he /d Ay

Type of Disinfectant: [ C/ yas - ~5-77 1hs [day b .

Point of Disinfectant Application: vj:u {, ]omco,e AT go’es under ‘Hao{ .

Point of pH Adjustment: ., |5’ DI ”;JC_,C{.NN_

Chemical or Filter Media Used for pH adjustment: Soda Ash -

Supplier:| Sreuntng  ( Old Gact (Ler )

Concentration:| 2.5Ks bLacg .

Solid/Liquid:] dry “pg,sder

Feed Pump Capacity: | .2.50 6P~ LML /‘Méfufo)/

Filter Capacity:

Solution/Day Tank Volume:| 5" 27 }wh x 370" din X fank .

Bulk Storage Volume: [ & baus  + fudlozs 198 contareers .
On-line Monitoring of pH: 7N N |Grab Sample forpH:  (Y) N

Location of On-Line Analyzer: Yt sl kv N8 are on eroler

Location(s) for Collection of Grab Samples: & .. /%7‘@ Hacbons - o~ 7 1h Mooldox (o
—P,r PH —“— CLJM!N’C

Other Treatment Processes: 0? ,oArTj’:m/mLf 1[:/74@“ ‘

Ve -
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On-Site pH Measurement Results 2R (bons
Raw Water pH (before any treatment):| 5.5 » And . "

Before pH adjustment:

After pH adjustment:
{ Before Disinfection:

After Disinfection: é-%q PH j\ru'{_m werrtdoan huefb]"j\—\jl' hase

Describe sample locations, if needed:

Rorod intrke A50 onk T~ ,Oomcl o~ 07 Jag'o 3

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: fiwvpy sef@ Z5 Sfrak@

Opoed sofe GO I of S A, pec [“af water . ~ 3bags g
Current and/or typical average daily flow: /.5(9 - 0200 G ol v

(AmE 61{'9«

k.

Frequency of delivery of pH adjustment chemical: i,k wup ~ 2 bags ory | S adontt <

Frequency of media replacement for pH adjustment system: /74 .

Target or Setpoint for pH in treated water: 7 — 7, S

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

/4// MA/\/%A/ /‘?czf/m‘ﬁne/\/tés Ot fOLtn7,9 g,/%_ ST

Describe routine maintenance practices for pH adjustment system:
Clearm S.A tauks once o vear

Other operational issues {(making of stock solutions, feed rate, mixing problems, etc.):
34 Jenks per Vear o~ ol rfpgf {aces
Tews

MA\/ need  New) pumpe every Veqrs
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GENERAL SITE INFORMATION

Community Name:| Place o

Source Name: Wyses Fangd . ~id=1S ot shae. 2’ degp
Source Type: Jurface [Water Supply No. : pJ$ S -DSYE
Service Area(s): | Duawville _

Service Area No. : | SA -—o&éﬁ [Service Population: 1390

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: % (A Ceedf o Mcé (,.:.g/{
GCh' ﬂu-ﬂﬁfi o Oz.ve CHAmL:ej gi-. —Ff/gbf

Uens
Senquest gets imjecte Jf Hoon Q| a+NHy  fiew S,

Operational Status: 9 f., /J Ay .

Type of Disinfectant: [Clinct Ammonia as .

Point of Disinfectant Application: Affec i F/eC

Point of pH Adjustment
JOlb soda Ash . per - 098! | wAter

OIb  sorbrls] per 0L watec Sen Quest - _ 3= i
Chemical or Filter Media Used for pH adjustment:  Spde A<k, . éég L@ JSeryu
Supplier:| Brentas - Zast (hem _
Concentration:| 25K baa< Denge. S8/
SolidiLiquid:| olrg popder - 35 bags | i_fmq ey 3dave. T,
Feed Pump Capacity: | 0,47 aal/hc set b speed ix
Filter Capacity:| chavic’ T ltor modia s j VEALS .
Solution/Day Tank Volume:[ 38”7 ‘dia _ x 43‘”!«::::14 '
Bulk Storage Volume: | 35 bay ¢
On-line Monitoring of pH: YY) N  |Grab Sample for pH: (Y)\ N
Location of On-Line Analyzer: TIn clear LAl Chamber  hefpu cw XCAsob -

4.98 ot

Location(s) for Collection of Grab Samples: £, /zar soile! chamioer

Other Treatment Processes: {,, Gest (Blend pLospA‘éCS Y Tow Bbhlian ptva

pondey

e _4,; ol by
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On-Site pH Measurement Results

Raw Water pH (before any treatment):| 8 6.9% - Wet Wel/

Before pH adjustment:

After pH adjustment:

Before Disinfection:

After Disinfection:| (5,49 Trline widltr HaO7 -

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: 15//d#ay Cl
le/déy Ny

Current and/or typical average daity flow: 200 ga ] /;‘,,\/

Frequency of delivery of pH adjustment chemical: 3mgdﬂ\g L /yﬁjs ol 0L pn‘

Frequency of media replacement for pH adjustment system:

Target or Setpoint for pH in treated water: £ &

Describe available contro! modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

Just 39% o News Pump  Fidey  ofd ong has besn douns for ) menith
L;'a]“;\Pro el £ C111-36351 . 2.5 gaf/mkw : (qu 5&@30)

Describe routine maipten%rjfe practices for pH adjustment system:
C/QANJNj ot @c},wléme - 3erdcm C(f’ﬁ.rd’N7 - NOn) PRep -

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
gfeacfy e br 155ués afv/y (A eVENTS, | /Vmﬁ
[ sts N COM{QZ&J;\V-E)_‘ y &JJJ’V oclput © (O/dJW ISSUES SonThm €5 -

2)v

A{j 1/w€5’k‘ oN SCIACES - Somme Jeabs ons man . Jofs 3T com
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GENERAL SITE INFORMATION
Community Name:] 5t Rlanererd.

Source Name: ]\\QJC,\],JAL, v Finged

Source Type: .‘r{-p(g |Water Supply No. : {J5-3 -N577

Service Area(s): Pur{f BladEord

Service Area No. : 5& 057/ |Service Population: 55/

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: G ravi 1L 'Fee, é _/, pot }w‘ Wl oQ ﬂLf‘h Lﬂ é
-C;‘H'Ef:)’, ﬁﬁ/\/+¢' 3‘01.4/'4(9 5(3’}-‘{; 44:.5 ""Uﬁ('('b*-r\) %L)if\-i PC’ C;S,ng ‘

’H’)E,'N'll'o +bwm d—\mA,'](Ql "l“a\,_aer
News addbie o Soda Asl o 2007

Operational Status: QL/ L / O’Ay

Type of Disinfectant: ICI gas - & pump houe (L ligind @ turder fiuge ©

Point of Disinfectant Application: * y7,ct Ao ¢ w Al
© @ pumphanss

lﬂjrwq ~ 251 5 _

Pelnt of pH Adjustment: s‘t -GLHGI pumpy -

Chemical or Filter Media Used for pH adjustment: Soda Ash . Zentas
Supplier:| Zact Chgn - .

Concentration:] A& Ka Dags -

Solid/Liquid: o’ru A der

Feed Pump Capacity: | 15 .35 qﬁ\/ he  Grandtos  Aubes . BT Q10

Filter Capacity:} N/A -

Solution/Day Tank Volume:| 3x JA0 44l $a%

Bulk Storage Volume: | 1t/ bAqs .

=4

On-line Monitoring of pH: Y (N) |Grab Sample for pH: (@ N

Location of On-Line Analyzer: —

Location(s) for Collection of Grab Samples: 5., o]‘(‘fce . operators house

5 JAyS /bd@fak :

Other Treatment Processes:




-

site Visit Template - Page 2 @ id;ﬁ,}ﬁ, J‘

On-Site pH Measurement Results

Describe sample locations.,

Raw Water pH (before any freatment): €. 7% D
pefore pH adjustment:
After pH adiustment:
Before Disinfection:
After Disinfection:

if needed:

SSUES

OPERATIONAL 1

pical pH adjustmen

e daily flow: 50 3;.] /.«1} N

Describe available control
how ad]ustments are mad
bx‘{duskmeml]t oro PP -

bPéEAOhJ  ows

aking of stock solutions, feed rate, mixi

vAlu’
AL

N iy, Dt

1 chemical dosage: S‘KJ A /6',16 5,41 aed

/g,ct/g- Can CopPe 7 4eY mm }
‘ 29/ /6 - é”MA.w Fomt A

ng problems. etc.):

A3 /mkf/y@f&f -
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Site Visit Template - Page 1
GENERAL SITE INFORMATION

Community Name:| Pouvech ((bve

Source Name: No b Three. Talawd Pond

Source Type: S urlhce watin [Water Supply No.: wS-5- 5<98
Service Area(s): Poccin Cone

Service Area No. : | sa - 0619 |Service Population: (469

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: - .|, Lover, pnd Ao~ [o00 €L //‘f"]
So0da aoln anyecdedd “V"‘%‘D Aoy wotes. boadar \mﬂ\ld"k'”\\}*’-‘(‘-?’ U ooty e\
of) shnhc mixer. Clz wo feyecked 272 €& dgvore eam = ,mfe,

Operational Status: epeatimat — 7 [7.
(()9(' 79‘154’0“’\ inslmffed e 6%“)%)

Type of Disinfectant: [ Chiovine g0

Point of Disinfectant Appllcat:or\l:‘ Conden s f;)_ef c;{/._;, b(é Soda. aoide
et oandl Mxas

Type of pH Adjustment System: | ©odo ot .

Point of pH Adjustment: (v, ipoken £ 0o u@ﬁfem%rAz(n&czéx'm

Chemical or Filter Media Used for pH adjustment: <.J, aoiw .

Supplier;] gt Chornn
Concentration:| —~
Solid/Liquid:| dwo (ZS K4 Yoooys)
MSDS (Y/N): ' i i

Feed Pump Capacity: | smell wume 9 aph  Aarae peomp D6 A ph .
L) 7 \ 1] o 1

Filter Capacity:| /&'

Solution/Day Tank Volume:| Z¢ x2¢ w/§ " /<dution tonk ).

Bulk Storage Volume: )

" 7
On-line Monitoring of pH: (Y) @ |Grab Sample for pH: (Y ) N

; T .S
Location of On-Line Analyzer: N g | s e l@b%r @»\r() -

Location(s) for Collection of Grab Samples: /:?

Other Treatment Processes:

sw(, AAK N &‘-m%-.« W \Z5 E)%.\"
wedel wp- Flvees LEO | 10" gl.u)wwi(/\.

Ak Q\o mo‘l\"o\muzg Ay o
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On-Site pH Measurement Results

@ Raw Water pH (before any treatment):| ( «{»

Before pH adjustment:

After pH adjustment:| (.91

Before Disinfection:

After Disinfection:

Describe sample locations, if needed: .
@ A;MJMQ\T ¢ g, dg ehlovinadione avnd plrad yuohne
: O e
(o %om,sf& K)h nt MRJ.L@/D’JQ& L e ‘.n,éle/\ fH- "“%t a)/u:g
‘ 1\066%1& Wﬂﬂ‘\d‘f‘) ,
@ Senvite wotken Lira (bofre pH MLJ>

OPERATIONAL ISSUES, .

Current and/or typical pH adjustment chemical dosage:%/ Porisan Leodd raskd.
Bodol anh wﬁow {)&d-a( (,97 L. M—j\my 73 )%% (@w@wﬂ”)'
Current and/or typical average daily flow: Lre oo Moz rad (K [ZEFM
2SO~ 200 &M ( e flow ST > :
Frequency of delivery of pH adjustment chemicai: ‘
Pldc ve Yo basyd oot GoeAry D e b5
Frequency of media replacement for pH adjustment system:.
A A -
Frequency and method used for measurement of pH: N ned
& (:,\(\ onnd Cl\ovine Ol meeatned oy —Liik al- 7 orom YL/@‘@ (wnﬂ)
Adjustments to process in response to water quality changes:
- topt o 7
_ ﬁ&a'ﬂw ~ veds based o ,oH meaotinenent ot Tpum Holl
Describe routine maintenance practices for pH adjustment system:
History of discoloured water complaints and/or service leaks:
Other operationaJIrissues (making of stock solutions, mixing problems, etc.):
—uat. tdopAt LS baos PmoLou,r
o ; ; G B o QQE{MVL dlega y AMM%W
T '\Q—cz_:w?L Aokl o enocnde e & covotoaA oud _Cm\.und?wfti-m @(\ gl f“1 can| loe
Q\'\ Jo  trnlaaimned e Wond e ld onasken OOK(J"W"L&”{

svowy A atdhe Tosm Holl (e

—f OQQM"-XN A ug%a,L, wraste e F&w\oko{) cpRen oalb

Amf’)
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Site Visit Template - Page 1
GENERAL SITE INFORMATION
Community Name:|  Baniecn
Source Name: Nodw  Wesh
Source Type: Scfuce  wavel |Water Supply No. :
Service Area(s): Reavrrga '
Service Area No. : |Service Population: 330 Hovses . seo
TREATMENT SYSTEM INFORMATION -
General Description of Treatment Process:
~ :‘*\‘:‘k Kom Moyl sano Gl g clear el wihere ot ig
v ean WA voswe e Cavivie  Spa
Operational Status: Opetakiona \ =S U Pamp was  Replaced cpon
Aek s vaL
Type of Disinfectant: | ] Clbvivarnan Medx Sy
Point of Disinfectant Application:
D ewwd R Oede  we
Point of pH Adjustment:
e Qm\ww o clear wdll
Chemical or Filter Media Used for pH adjustment: Covsdie  guda 52 %
Supplier: Beewn  Tha, [East  Crew
Concentration: 3o, S
Solid/Liquid: lrgutdh
Feed Pump Capacity:
Filter Capacity:
Solution/Day Tank Volume:| w ;A
Bulk Storage Volume:
On-line Monitoring of pH: V%] N __ [Grab Sample forpH: ()
Location of On-Line Analyzer:
freaded Mo g.as eH
Location(s) for Collection of Grab Samples:
Other Treatment Processes:
lwe <>  ow Awer ey v hwe 724 pu

‘:0 ﬁ’ w AW ) &J(,fs‘ J”M
Ar®A W olqwer N Timae  Row  “% Ynke MOy Lery

v Tap Add

voopl€

L\tec

Shnlezye

\1%“&
So'le ok
VA

Al aa "1:)4»”:_;2s foc v~

62% et
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On-Site pH Measurement Results
(@ Raw Water pH (before any treatment):| 4. 80
@ Before pH adjustment: 6. A6

After pH adjustment:

Before Disinfection:

After Disinfection: 2.63

Describe sample locations, if needed:

@ or wader €vﬂ»en‘vw‘3 ?\a w '\
@ Afer S R L bk oo
@ fwmd freated Ledey

OPERATIONAL ISSUES
Current and/or typical pH adjustment chemical dosage:
’ N
Current and/or typical average daily flow: \e
dee W° S -
Frequency of delivery of pH adjustment chemicar. K Y
J

Frequency of media replacement for pH adjustment system:

Target or Setpoint for pH in treated water:
B.o -~ @.5

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

= Keee “d:\-":"\-'\'\%. Cavsyic B Yo low ¢ ' \,“‘,3\
ser @ 4. 29 Arrps  pec v,

Describe routine maintenance practices for pH adjustment system:

e I AT Sler ;loet, nek Llqige a s\ of Malﬂ‘ﬁv\u‘ag{
A bMae b deaw  wme @ Hopp et b SN Yets c\aa,a

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

(VB Pcub\ev\/\f? o ¥ \WLg Yvaw J%.‘a\/\‘\ { C,\gab%—._wx

Pc'l ¥y ey ik _ i.\Sm T 660w,

17
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PROCESS FLOW DIAGRAM
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GENERAL SITE INFORMATION Sl
Community Name:| Seidom
Source Name: Rulisk, Gy .
Source Type: IWater Supply No. :
Service Area(s):
Service Area No. : [Service Population:

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process:  94” v -~ 3074t

Nep) SYSTE JAN 2009 -

\ ‘ ~ 18 deep -
@(ﬁw{}, i~ Te we”{'ue/f . 3pum/5 1 The ozx/giw.

Operational Status: 7¢/} /dAy , )07 e pumphiosse  J27 Decthie

Type of Disinfectant: | Claac 6 Ibs [/ day

Point of Disinfectant Application: 7

r3’ behoe . MA loaves éwé(r:yt

Point of pH Adjustment:  ~, ¢/ 7 pS o Jast piry? -

Chemical or Filter Media Used for pH adjustment: Sods. Ash, . EiondTag .
/s

Supplier:] Eact Clygnn .

Concentration: CQSKE(

Solid/Liquid:| /. fownEr. .

Feed Pump Capatity: |4 89 GPH  Crurdfas AILDS Tyae DME/I-6A /’,J/Z/‘/C.ﬁ -

Filter Capacity:| sere 2.4 L4 . Haydons -

1‘,?:’S?)’ £

Solution/Day Tank Volume:}.J x  ~J009al it J47dn x Y& Frybr

Bulk Storage Volume: | /D 444,

On-line Monitoring of pH: ) N |Grab Sample for pH:

Y

@)

Location of On-Line Analyzer: At . &

Location(s) for Collection of Grab Samples:

Other Treatment Processes: ) ¢ yuns steel nesl, .
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On-Site pH Measurement Results Seldopn,

Raw Water pH (before any treatment):[ 8,73 ;1 Yoo pong

Before pH adjustment:

Before Disinfection:

CAfter pH adjustment: ‘5.679/4 ;ms{ soda Asl .

After Disinfection:] 6,2, oH Scon ok W H, eucos
Describe sample locations, if needed:

of were Cl is :u'_;CCFFe

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: o} bﬁg pec Tk . 367dm x
et “Dﬁg / d,q\/ ~200¢al
Current and/or typiCal average daily flow: 780 ¢Pr7T - wils F,l plant.
50- 10D '

Frequency of delivery of pH adjustment chemical: {0 b”JS .o~ LS menths

Frequency of media replacement for pH adjustment system: N/A

Target or Setpoint for pH in treated water: 7 P H .

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage: %
Llows PK&A' Sorme manuall . aJJlA.S'('fVBN{'j o MAX C{Ofﬁjc » Se Y

\::l;'\(&fc»:ewj( time of yeAC (m..-q-ﬁ;{() \

Describe routine maintenance practices for pH adjustment system:

-NO  pirenance,

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
“gcmc‘f COMP/A”W% » Of' S_/’ﬁf'/\ﬁf"’j- 07[’ /IAWND/V'}/ ,
. ‘FF);/{\/ NEWD Supp/s, 5\/5%8!'\(1 N /GAAS' .

‘F’r'rvis Led wﬁ'l'er IAF"P/Q . CONEE I~ ’6//U!§-Mf$h€ﬂf\f'\

43" high
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GENERAL SITE INFORMATION
Community Name:| Spauiacd . Ay .

Source Name: S_(?{{[y'swr forsd )
mn

Source Type: Water Supply No. : (18-S -0673

Service Area(s): [Comymds Ray [+ pper Tsfand Cove )
Service Area No. : | 3A-N69¥ Service Population:
TREATMENT SYSTEM INFORMATION

Generai Description of Treatment Process: @r v ,6 Q‘: & Sy S‘&@, -

A 45]/\ - C[—afof'}r\fc ‘hepd*mcg{-'

Operational Status: Qq he /df)\/

Type of Disinfectant: [ Cl qa¢ . fvfm Sepeig }N Frarn 5.8
Point of Disinfectant Application: 20,4 /d,q\/. ~3v. DS of S As

j/ms‘f Lefore ¢ leaves ﬂrYL
Point of pH Adjustment: On ttid ~Zpn U5 oF C/ gAs

Chemical or Filter Media Used for pH adjustment: Sod4 Ash . B(QNN@.
Supplier:| /F&uvtay -
Concentration:|A5Ke  LAyc
Solid/Liquid:] 4ry “poede 1
Feed Pump Capacity: | &/ GPH MAX | MT lfonByy Model CORI- 36357
Filter Capacity:| ~a 2 set oni 50 pn Kok, 35 puags/ mim

Solution/Day Tank Volume: L2700 L Mix . Tamk . ~REOL Solutis o fank .
Bulk Storage Volume: | 5¢ Raqs - S~
On-line Monitoring of pH: &) Y N _IGrabSampleforpH: (Y ) N

Location of On-Line Analyzer: T~ /otioo v . Goda Asl + C/jAS _ 70(’/
0 p,l‘

Location(s) for Collection of Grab Samples: ~J ™ Ha// . by ﬂwfmg{ T
4

Other Treatment Processes:
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On-Site pH Measurement Results Spansisd, Bay

Raw Water pH (before any treatment): 5 7

Before pH adjustment:

After pH adjustment:| G . F8pH . ordee . samole Fule .

Before Disinfection:

After Disinfection:| 5.8) & Tou~s Hall

Describe sample locations, if needed:

S\/gfém ) p/Ace ~‘/yf.r i

OPERATIONAL ISSUES

Current and/or fypical pH adjustment chemical dosage: §--7 b,qg s per A700L
35 Qirmg 4 /M r‘N i

Current and/or typical average daily flow: ~ 7003,4{ / M

Frequency of delivery of pH adjustment chemical: onice evecy 10 -1 monthys .

Frequency of media replacement for pH adjustment system: A

Target or Setpoint for pH in treated water: ~7 H

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

MacmAl o«l\;ﬁ_g‘Fka o~ PUMp .

Describe routine maintenance practices for pH adjustment system:
Clean TAnK once /N)UN

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
Fankky vales fronn  mix T solaiory Ak .
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PROCESS FLOW DIAGRAM _ 5. /- Zov

5O
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GENERAL SITE INFORMATION

Community Name:| <S¢ .S olha'y

Source Name: Bay Bulls R Pond

Source Type: e e - |Water Supply No. : Ws-5 - 069
Service Area(s). 19 -Saha's, Mh . Peanl | Panoduse , Porduanl Cave S Pnillips |, CBS
Service Area No. : | < - 0716 |Service Population: ¢, st

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process:
380 P+ fowr  w ufy Pvmp house (bepWa = 36 1)

49" puawelec R long dic bend “"3 Scleenss

Operational Status: OWMP

Type of Disinfectant: | o7ere [ Cholawuwdior

Point of Disinfectant Application: cuwdl _ :
oTpne Combary C.\E)fukt_ headeo (4 050-2L-

Cholwe  added @&,}/Mes\ eat wetl @ sume \ewralve @A Ljue

Type of pH Adjustment System: | Liwa WPChADED Avod - o4 Aode ingfelle

"o TR g el ¢ st ctaan e

Chemical or Filter Media Used for pH adjustment: Lime

Supplier:| £ns7  cMmewmica )
Concentration: , .
Solid/Liquid:| Powyec (D &4 )
MSDS @N):

Feed Pump Capacity: See PP Cugl €.

Filter Capacity:| N | A

Solution/Day Tank Volume: Gah % 54" R AgH

Bulk Storage Volume: 0 CLope syl (Cueraqfl-AmeNP\s ) L 29 +°°‘ht_:
On-line Monitoring of pH: %) N |Grab Sample for pH: &J N -
Location‘&fOrl1-LineCAnalyngr; VO ewir cwmewell — 739 @ 5.2

hwates THe (o4 16 7C weist  cleatwll <~ T4 @ 2 90wty of free

Tt b PR 580 @ 540 Plagk  effloent-> 759 a(;:sozy' -

Location(s) for Collection of Grab Samples:

See Pa. 3

Other Treatment Processes: o
Cweraeniy ¢ wviRehiow @ Dows wakee “ﬁ%}

O Zowkal: b / R:13eakiow i chlorawa® auk; e , Sodsma BrosuitaNe| dor cwena
quw\c\-ﬁﬂ“’

Aol - uPseNeF b gemgs — low B Awo wag e

(o MY v 677 PILENER - X Ny L
A & TH X S YA o



Site Visit Template - Page 2

PROCESS FLOW DIAGRAM
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On-Site pH Measurement Results

¥ | Raw Water pH (before any treatment):|  6.4%
Before pH adjustment: '

142 #3After pH adjustment:| 6. 44X
Before Disinfection: L

uy A After Disinfection:} a\eA-g@—7" 5.45%

Describe sampie locations, if needed:
] s  wWokee  eader - Delove  ozgne

A AFec olug S ovnik @ orone Goukaher CBfer Suediven oo\ fRde |
#3;“’4& ?“ ,\Dlsﬁ":\’\}\e»\“— % AF\Q(' C\ae‘a(.'ve qg!&’] }_}, x ¥} ) Eqs‘. Cl(ﬂr LﬂQl( 5(“
44 ?low.-k & wish @7 apler cwmwi addhi o =D Fotalle *“P @ {ah

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: —eeey PN @  clepe well
-1'5

Current and/or typical average daily flow: Rked @ 109 mR.
dvy = .

Frequency of delivery of pH adjustment chemical:

See o, | ‘

Frequency of medi ;e&lacement for pH adjustment system:

Frequency and method used for measurement of pH:
o line  Awp  Owily S 0 Vincs

Adjustments to process in response to water quality changes:
S Cacea\g e ‘\\-\vau'-‘b\-ﬂ eLe
S ogemdes  will adiest sel  peivh os  needed t palvbiv

Describe routine maintenance practices for pH adjustment system:
= Fom. frogeawa I plew

History of discoloured water complaints and/or service leaks:
M Coleul D we T Wiy Cuu.‘rfa;ﬂ\’f

Other operational issues {making of stock solutions, mixing problems, etc.):
Puclew s = Trdsal  suysmemn 5 i LibvaYee =>  heodac was  wo\

u@l! tap.
= 6.5b
Iz T-56

7S targel

Taa glewy b2

L b\ Ore. cou
D ot gew D hllanges  dw cowosy dlisWiior S shewn j l Ao ¥ i\@ Trow

b;a ewwtb\n

D ow Py 0L Suedemn for pzomg Qe

Ao dosaol = Ab.y -
Hiwe % &g h\v ey me?b'
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r GENERAL SITE INFORMATION

Community Name:] 5YF. Soha's

Source Name: \niwser Loke -

Source Type: Surttce [Water Supply No. : A/§-8 - 0693

Service Area(s): | & Tolias

Service Area No. : Service Population: %/ 5

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: L ene & C oy pH €.9%

g oA Prenps - 3 S&(cmigqu\/ -—Pw IoAr,CwnsL .\,...A_("Qf‘
S fors 14 Pumps @L{?{:‘W{*al‘h

J

Operational Status: O\ he / JA )7

Clhlorine ; Mesoran® syl , WY (/ﬂ‘qé’e G00' out 203" e 1200,

Type of Disinfectant: | 7 qas T

Point of Disinfectant Application:” ) 4 "y L

(05 =30 waltbsfhs B

Point of pH Adtjstrgent: A foos 178 = Tans & Coxl | As soord As e
caallS It f/u/ T/ﬁ
5o L

s.zy/L

Chemical or Filter Media Used for pH adjustment:  //me

Supplier: G‘r@ymom’t N .

Concentration:

Solid/Liquid:| Devdesr - 97y -

Fitter-Capacity: | vo. jumgp o~ the cony  parcfaltic

Feed Pump Ca'paci‘fy: 10,000 L /he LI_Z0N0  aseeds c/cﬂm)‘j; l&f_ﬂd/mw

Solution/Day Tank Volume:| £t . QA

Bulk Storage Volume: | 0" A~.es =

On-line Monitoring of pH: Y) N [Grab Sample for pH:  (Y) N

Location of On-Line Analyzer: \/Ar:by\_s ]Ofﬁf?bnds "_L,LvaM-t— ,aJA~’l'~
(73] frishes )

Location(s) for Collection of Grab Samples: QO /La(ﬁ:ﬁ s -Hﬂrnga w{_ g 11,7/ |

Other Treatment Processes: 02 {7/}%{’7 - ! (/f\/, C 052 _




Gﬂlnuj

Site Visit Template - Page 2

On-Site pH Measurement Results

Raw Water pH (before any treatment):| (L, 24 o

Before pH adjustment:

Lime o Coy . After pH adjustment:| G, 7 pH

L Resevior Before-Risinfection:| . 4L - oW

Dowestie Jive. Atter-Disinfection:[ .5 U

Describe sample locations, if needed:

%RV\?\Q) S\wk ‘lr\J Lﬂb

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: )5 5 / L ) e

Current and/or typical average daily flow: £5, ) ../l [Litees

£D <83 mdlsn Jhe /da

Frequency of delivery of pH adjustment chemical: /- (ks . "3 43 untS

Frequency of media replacement for pH adjustment system: ~yA .

Target or Setpoint for pH in treated water: 77~ 7.2

Describe available control modes for pH adjustment system {manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage: L-J‘O Borme Sy Jo

"’C)“N pﬁ(eﬁl‘ 3 P‘l\\\" @A\S})\ﬁ{‘meﬁb pre MA&G ‘Qfom
Compvﬁe( Syﬁ’h‘sf\/"

Describe routine maintenance practices for pH adjustment system:
-vhix Tank clean ng foice Jy v
. L_,}ne pumf C]eF\N'le MN'HA?(
— Lime lnse cleaiind  guacterly

Other operational issue$ (making of stock solutions, feed rate, mixing problems, etc.):
F[’BL‘L %Touue’ LJIH/) ’Fé‘@cﬁ S'\/.S"[EM 5 rﬁéﬁa((’:ﬂ?f J V/‘éf[llﬂ/ /I‘l!/l '///)/
- v

%hik &Akru\)j ) PMMP ﬂfi\jﬁ!{\jﬂ ) MIXCL ¢ ) ),;Ne C/?ﬂl\/iﬁy 17014‘?‘
,\/ M .
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PROCESS FLOW DIAGRAM
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GENERAL SITE INFORMATION

Community Name:] Symnes o .

Source Name: Ushy  (ove Ebnd

Source Type: Surface ' [Water Supply No. : l6-$- 0721
Service Area(s): | OA - D744 Summectord [+ Cflesville )

Service Area No. : | 8A - 0744 . Service Population:

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: -7 ,rﬁqke ~ JOO & e ~f5’ d@ep e we‘fwe// )

2 sets oF steel mesh . souems

Seda Ash i eCkEﬁL iwto L»DGJ( we” L Hhen CJ 4As loeotc.fe F

leaes  pumphouse -

Nev> SYSTEM QUSTALCED ~Gyenes . (0 s S5 DWHle. 75 Vst
Operational Status: cQL”' / a/ N /
Type of Disinfectant: [ C} gps -~ AfE 12 los/day Jﬁﬁe‘mammm ficb plat] -
Point of Disinfectant Application: )V\SJ( hetsre 1~ leaves Hae pmmphows@
f@:fﬁjgg/dydwd{'éwy
Point of pH Adjustment put ivte tHhe et well”’
Chemical or Filter Media Used for pH adjustment:  £ada J<l,
Supplier:Ezdmmmve ; Zast (Lopn
Concentration:| 25K, b .
Solid/Liquid:] D,y Buder
Feed Pump Capacity: |Fho Mysent Fluid (ulrols (h 199 L/H Model VAMED 1i3 NP 104001 O

Filter Capacity:] Qe ond 5 o~ Fwab . Fro Mient Vario

Solution/Day Tank Volume:[ I x 3577 %195 b, 4L, [ Mix 1 FED.

Bulk Storage Volume: | ~» A [,

On-line Monitoring of pH: (Y)” N |GrabSampleforpH: TY)

Location on;On -Line Analyzer: SGNSM f’jl‘{— abter pUMy ,011/ 00534.51[/14@\1%
betsre teadinng 218, H

Location(s) for Collection of Grab Samples: Soujors Hame /-2 Foones mont .

Other Treatment Processes:




 Site Visit Template - Page 2

On-Site pH Measurement Results ﬁ ﬁMyﬁf‘(

Raw Water pH (before any treatment):| 7. 2.0 o4 Zwﬂoud _

Before pH adjustment:

Before Disinfection:

Efter pH adjustment:[ 7,125 pH ;v wel vef/ .

After Disinfection:| £ .75, @ spwiars hpme “3%m DS .

Describe sample locations, if needed:

C( SAS /.-JJecfeé/ ~ 50 03 0% u)éﬂ'wg”

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: | gal o+ Spdn Ash pec fagK

o watec

Current and/or typical average daily flow: 130qal Tmirt )30-300 jA'/M‘” with p}g.r\!'é‘ ({S;SL,)

Frequency of delivery of pH adjustment chemical: .Z bﬁﬂ . @chyazye,Afj

Frequency of media replacement for pH adjustment system: /4

Target or Setpoint for pH in treated water: ~_ 7 P H

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

MﬁNMA”\/ 5@’!’ (D.mel ‘G‘]owpﬂceii

Describe routine maintenance practices for pH adjustment system:

ND . feﬂutfﬁf Cleaninsy -

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

NO 755 Ues
~d leAk
pip@ L.J[H..—Jl'\‘

— Juctile corrosion bronn. outside rru . Jots of ned
Jast couple years

Ve
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PROCESS FLOW DIAGRAM Summerford
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GENERAL SITE INFORMATION

Community Name:| “Tor be

Source Name: Nordin Pend

Source Type: Ainloce vmken [Water Supply No. : ws-<- 0796
Service Area(s): | Tor basy

Service AreaNo.: | cA-07¢6 |Service Population:  #fji 5330 £99

TREATMENT SYSTEM INFORMATION

General Descrrpt:on of Treatment Process:

Ttedee o A 6 A,u,@? NSDQ»{J@{
whon

gg ‘ (o

k-‘J\ﬁ.
d)d W\f\‘l’v] {’U"A “+o ‘ODB&LE/L a‘*"ﬂ/ﬁz\n@

floo ]

e SChzeno o mgm//é

Operational Status: 'UFMAMJ

3 we]d

P
Type of Disinfectant: @

| Cldovine qao (Mpc@bw&{m}”;*&m )

Point of Disinfectant Application:

(w =K Odo A vonola ook /fb"

o)

Type of pH Adjustment System: F e

Point of pH Adjustment: ¢ .- .., M‘"WM

D5 oF Gione rogaon

/6 {ﬂ;ﬂg ’ ID Iﬁj&//o/‘ 2 .

Chemical or Filter Media Used for pH adjustment:

by 5&«;\& S

Supplier:

Eaotean J\W(‘,ﬂwg

Concentration:

Solid/Liguid:

[2S k& vano )
Aey )

MSDS (Y/N):

L I P

Feed Pump Capacity:

_Filter Capacity:

(Elecdr sl Modol No . 22250060) 7720l TRy

nion

Solution/Day Tank Volume:

20/87 /2 Y i od® Mgty Nk et

Bulk Storage Volume: | Ateted wn bone  onode . (20 bag )
On-line Monitoring of pH: Y [Grab Sample forpH: Y (ND
Location of On-Line Analyzer: N~

NES

Location(s) for Collection of Grab Sampies:
r\[ e\

Other Treatment Processes:

na

&)
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PROCESS FLOW DIAGRAM
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On-Site pH Measurement Results

y Raw Water pH (before any treatment):| (.12

(D Before pH adjustment:| & 43

@ After pH adjustment;[ (¢ .15

Before Disinfection:| \ /

After Disinfection:| "\

Describe sample locations, if needed: i
! %% Alsam kcob‘w\ ) elrre PH e\ ymd\(wo/v& (¢ wersh bi{‘iﬁctkm)
W@ Lo @ovd (Mh,‘s
@ 20 VTC'IM‘G{“JLQ’ (”" | ke Aot e og LAN?)
| 3™ howse o ‘rtj‘o“]—bw\

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage:

Dud_pump 40 vatwddy o @ 757, (ot @ conciod poned )

Current and/or typical average daily flow: N[

Frequency of delivery of pH adjustment chemical: . )
N-P«'.O\Lup 10 baup adonit ey ¥ wecks (‘Db ka bo"ﬁﬁo)

Frequency of media replacement for pH adjustment system:

mmw_m. cordarcted on peloreved ualees &bco-_d,,h NMW oo . Ao @ st
O/b o._a 3,,-'_@551 ey "1 [P 2

nia
Frequency and method used for measurement of pH: Lhan and il ome
s hald masken waech “?/U"/UX Ap..»’ @ Sam%\n};;(mm‘m o, Sty e . (Na_%ﬂs)
Adjustments to process in response to water quality changes: L > L
/4:”\(\— & \-l' 016 5 v ? . = (_l :__-,_,E/; ad l 3 ronans
PR AN B sl Y 3 gootid B
Describe routine maintenance practices for pH adjustment system: b

History of discoloured water complaints and/or service leaks:
Yot wm aelekomn dp covrputon

Other operational issues (making of stock solutions, mixing problems, etc.):
"’V\W\st /\%(\M (\\oauj) rv_e.u-e\,) S 4 .

. (.M/VW\\O d»uJ-“l %M% &!Mq‘-pma_;f\ CA,U\, % 2 \’\(5 /Lo,:)ma((&b
— wok pUSSihe e abouaL woed— Wd to ;).dq_utum .




Site Visit Template - Page 1
GENERAL SITE INFORMATION

Community Name:| Treoassevs :

Source Name: Mllec’s ! fad _
Source Type: Curfpe |Water Supply No. : (0)5-5-O7¢3
Service Area(s): | T7opASEOY

Service Area No. : [SA - N749 [Service Population: [ ] 76

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: R ALY Lo H‘{’e r 79»0 M f!\.;@ (
gE*B’ scimr betore enter ;Nj umde:j o rod P'*‘{' Cklorr&f:jﬂ

| #6@?}9\ AS% Qpp/rc‘ﬁ{’:;ﬁ
A v pumps Lsdbs small eacteulal filtes
Operational Status: Q_q Iﬂf /d AY

S

Type of Disinfectant: | Cl qa5 2 -101bg / JAY

Point of Disinfectant Appiication: £-% DS oF rjUfYPP

Point of pH Adjustment 39@5 ,/\/%'o p/oaf

Rrentay
J

UNkNOL.-.)I\I ) f@/u’ﬁo-’\z
Nn‘lof ‘P(om C/ ’I\:[Géé‘oﬂ

Chemical or Filter Media Used for pH adjustment SReda Asha .

Supplier:

Emsterre  Clagpica)

Concentration:

25Ky bags

Solid/Liquid:

Ay 7 Qo\....zJ

Feed Pump Capacity:

de.r
VETIVLY,

Filter Capacity:

N

Solution/Day Tank Volume:

SO0 L

Bulk Storage Volume:

2Y bays

On-line Monitoring of pH:

Y " (N) [GrabSample for pH: YD) N

Location of On-Line Analyzer:

pH c}.cck -0 taes ' Jeek.
& Sier ~ /

Location(s) for Collection of Grab Samples:

%

Other Treatment Processes:

N/




Site Visit Template - Page 2

On-Site pH Measurement Results
Raw Water pH (before any treatment).| 4.78 o ad Five! NAL mTAKS

Before pH adjustment:

After pH adjustment:
{ Before Disinfection: )
After Disinfection:| (5, %3, Hoer ot sintk

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: }2,5}{ per 500 Iitwes
US. Eilte! Mode) Cloen-AIC___ st 20 oot ganne I dnd purcnp broke. .

Current and/or typical average daily flow: Q?}O j/’f7 /m'nj
t

Frequency of delivery of pH adjustment chemical: P":’l@'!" L/Obﬁjs eery Y pgarthes

Frequency of media replacement for pH adjustment system: N/A

Target or Setpoint for pH in treated water: o - 7

Describe available control modes for pH adjustment system {manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

Pump )5 &s'd;ls{’c ‘(‘o INCoRar Of deamm ‘Fﬂ)u_) (A’{'E.

Describe routine maintenance practices for pH adjustment system:

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
—Watel boil iv effect Jpst 30 years

fboose' Cl im womvter -

- 7-10 Jeaks Jyenr on copper lnes 3" Man p/ﬂsf’c
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PROCESS FLOW DIAGRAM

A ) Stirmge
- OASH a
\\_W_J
OO 4
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'Xffw\«f.
NTO
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Site Visit Template - Page 1

_ GENERAL SITE INFORMATION
Community Name:| 7o/ £,

Source Name: Toodian’ Foid

Source Type: SusFrce [Water Supply No. : W5-5 - (OR&E

Service Area(s): | HA -9 Trindy T-8,

Service Area No. : | YA - 0902 / |Service Population:
TREATMENT SYSTEM INFORMATION
General Descripti f Treatment P -
, ZrEP " .escrlp ion of Treatment Process: @Mw + Fee d )?'M/ bousC 5}/640iI

SCAA ASI’\ &D’mra!\* (RMCL \norm) Cl . f;uJe[hwd,

Operational Status: )y // /JA\/

Type of Disinfectant: | liurd Sodium Hypochlorite . LAVO"IR”

Point of Disinfectant Application. 5., ”# /wc, (ommj ~ -

(5L Seda Asb, pec SOqalhns oader )

Point of pH Adjustment: v 47 /,.¢ (OM,N;,L . Soda Ash Bt M7 us o O

Chemical or Filter Media Used for pH adjustment. Soda Asls . Rrizwtas .
Supplier:| O. M . K -

Concentration:{ 25k,

Solid/Liquid:{ pry = Foudel .

Feed Pump Capacity: | 2.50 GPAH MAX &tw 60

o

Filter Capacity:] ~A -

Solution/Day Tank Volume:| 50) ga/ Mix TanK. + SOdA/ _ra&
Bulk Storage Volume: | 1 b4y -

On-line Monitoring of pH: CY) N [Grab Sample forpH: Y TN

Location of On-Line Analyzer: 6// US 4, Cl m‘qccfm’f\-‘ -

Location(s) for Collection of Grab Samples: "/ jmgj_ e T . VAY oS uaby]

S |

Other Treatment Processes:
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On-Site pH Measurement Results Trimity

Raw Water pH (before any treatment):| . 25 valve . & jrfafe . punphousel.

Before pH adjustment:] \j/A .

After pH adjustment:|_r~v/A

Before Disinfection:| ~//A

After Disinfection:| 8.5 ), H_ (:f;u@ . Sink befote loawec

Describe sample locations, if needed:

bpwpliouns €.

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: |5 f S.da Asl, pec S0 9A!

Current and/or typical average daily flow: Av& 505 ,qymw ]

Frequency of delivery of pH adjustment chemical: oL bags ACetime $oom Claen
4 bag pec 7-10days - L i Cvery ol

e

Frequercy of media replacement for pH adjustment system: ,\%;’

Target or Setpoint for pH in treated water: é 5

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

‘Ffﬁm,o pf\(ecj bA_secJ DI pH me’iér. pPlmp 56{'@ 60 (979 p/,n;,/J.

Describe routine maintenance practices for pH adjustment system:

B - Clears pUmPs  ~ once /aontha

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.);

‘gjx/{"‘ﬁ" Sy.f{enf\ s p/ﬁj{—;(‘- redanie G ZARCV LIS
- No COMPLQTN{_S' 0\4;09({' q/ul,q/ﬂé\/
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PROCESS FLOW DIAGRAM Tve by

aferiv N
s
? L’ P}ﬂe‘-‘

Cenecal St s




_ Site Visit Template - Page 1
GENERAL SITE INFORMATION

Community Name:; (W{'\, Nosti .

Source Name: Nhnrl b

Source Type: 4ot |[Water Supply No. : WS-G-(¥232
Service Area(s): | SA - OBM  FRort [Inion |, Catalina + Liftle Catolimn
Service Area No. : [SA- OZOY Service Population: [

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process:

JWBps;  Dthle-  6-197 copper seruce -

Operational Status: )4, /JAY )

Type of Disinfectant: | CI 4qas . 12015 /OMV

Point of Disinfectant Application: ~ n 2K~ upyf‘fe‘qm

Point of pH Adjustment: 0? b’yf/dﬂy . 3}0,.175 pelr ()dem/ FunK .

Chemical or Filter Media Used for pH adjustment: Jo/4q A</ |

Supplier:| N Eco fech . (HAE Rav )
S Kq

Concentration:

Solid/Liquid: dry ,b'anGf

Feed Pump Capacity: Lix 77 GPH @ 304 or gawsr . Encorc 200 g
Filter Capacity: 4

Solution/Day Tank Volume:] .2 x 250 4a/ .

Bulk Storage Volume: [ 27 baic o~  hansl .

On-line Monitoring of pH: (Y)Y N |GrabSample forpH: Y N)

Location of On-Line Analyzer: Just tefote . it Jeaes pANt 5. SIpH . T

Location(s) for Collection of Grab Samples:

Other Treatment Processes:

-
M

”.

FIng

FU

",
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On-Site pH Measurement Results /,,N,-l—y Mfﬂ,.,

Raw Water pH (before any treatment):

Before pH adjustment:

-After pH adjustment:

Before Disinfection:

After Disinfection:|(6 OO pH  4aken Sort . anpaultat spmple va

e

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: /30 A /,JHY

Current and/or typical average daily flow: }%7’4(/”;,\;_ b tHA pjﬁ,q-k

Frequency of delivery of pH adjustment chemical: &0 bays /m..r&L when planE (s o

Mhy'

Frequency of media replacement for pH adjustment system: /A

Target or Setpoint for pH in treated water: é 5 -~ 7 0 H

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemlcal dosage

S{VJA[ &JJ“ meN'tY ord  Pump rmAamu Al Y Q( OrCJJVg{M@N(& and
SOC{A ﬁSL M!)(

Describe routine maintenance practices for pH adjustment system:
C/@HNW of Soda AsL, -/'A-«/k 2 Mirov manilencl. o PP s

C/QAN)N7 —f,/{g[s /jr@qy;,\j -

Other operational issues (making of stock solutions, feed rate, mixing blfgzs etc.):
— Lepks on coppst Flacs . stmes. ~650~50 AT

by -
- (Omp/ﬂw’ti o~ CO/d\f S%ﬁjwl’fj o b fubs

s .

= Soda gk aix fanks vory dicty lofs of oryariies.
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PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:| Vi¢foria

Source Name: RocKy Pored

Source Type: Sur +Ac€ |Water Supply No. : (AJS-S~ 76/
Service Area(s):. | Virtoriae ¥ SAlnon Cove
Service AreaNo.: | SA- 07 Service Population: Z /77

TREATMENT SYSTEM INFORMATION

General Description of Treatmeht Process: Gfiﬂ\(f' {_ E ! §)/ )’{E "
A ﬁ{f«-\ + Chlon~e¢ 3&5 ﬂpphm‘f",a,v

H'Tosteke 200-300" ouk ~ 2530 deep - 10 cominy Fo plant Smagn

Operational Status: 9]}, , /dﬁ\/

Type of Disinfectant: [C] 4a¢

Point of Disinfectant Application: JASs’uMJ;V ,’{3 B-H"(';F oda As.lq
QMS{ Ee’f’ofe VA Jeaves bu}fd’,;u,

Pointof pH Adjustment: (| kninosrnv , Sods Ash live goes it
Yhor wNear gupply tanks .

Chemical or Filter Media Used for pH adjustment: Spda RSV- .

Supplier:|Eaferns Clremice
Concentration:| 25 Ko,

Solid/Liquid:] Av.S povase

Feed Pump Capacity: | M&X ¢ GPH

Filter Capacity:] ~N/A

Solution/Day Tank Volume:| 2 x_14{) gﬂ! +ONEK_, Sggg(ﬁ{z Jg{Q;glfa.Jk Gy iy
o)

Bulk Storage Volume: | 5 bags acu 1A

On-line Monitoring of pH: (Y) N |[Grab Sample forpH: Y (N)

Location of On-Line Analyzer: Teo N ;—{4,3 Loate ‘%@cﬂ “+5 .;;Nk
IZQPAI;J‘j 759 DH

Location(s) forCollection of Grab Samples: f‘v‘ / A

Other Treatment Processes: C) 4ps 5‘3 i /D; sy 55% alo < J7’Hj
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On-Site pH Measurement Results

Raw Water pH (before any treatment):| (o. &S00 A hote, ey Ma

Before pH adjustment:

After pH adjustment:
LBefore Disinfection:
After Disinfection:[ (. 7] pH @ sink

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: j-jf,kj bﬂj ;fr 14Oy a1
! 0

| psts obout 7 dayg Auenp wasuslly setad £0 thokos ok
Current and/or typical average daily flow: l,! S)O G P

Frequency of delivery of pH adjustment chemical: =, o~ 12 woeeks / 12 ‘1”‘37 s

Frequency of media replacement for pH adjustment system: N /P&

Target or Setpoint for pH in treated water: < - %

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

ﬂc\jws’t pump MANu.q[L/ H ivcranst 0 decnaast dOSA(j@ .

Describe routine maintenance practices for pH adjustment system:

@MPJ Cl@HNi\Nj ot Phrn o o TanKS on OCCFK:{;&N

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

Clazasiona] rplanrts aboul odonv omce ortince ANEAL
60‘70 IGHkS/\/eﬂf I Copfer p‘pej b?;‘Far(? pH{ ijJus'{'MEMLSyS'}E

5-50 Jeaks/yonv 1ns copper sice pH systenn installed 7 hyrs a90)
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PROCESS FLOW DIAGRAM
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Site Visit Template - Page 1

GENERAL SITE INFORMATION

Community Name:| Jesd  St. wWodesT

Source Name: el s HY H

Source Type: vnd waleg |Water Supply No. : WS -G -6 14

Service Area(s): west Sy podesd

Service Area No. : [Service Population: 44 ok -y es

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process:
-—'5 “Iavax {L fus‘

A‘pp,.,, 1L, 000 %d\\ ,Z\f We

Puc 'l w3
' w )

Towe Do\ :\—‘“’P’

Operational Status:

- Rvn\nl\;;A

Type of Disinfectant: ey |

Point of Disinfectant Application:
Befee  Glaealions

Point of pH Adjustment:
No N&VS\W?V\’\

Chemical or Filter Media Used for pH adjustment: T

P Adpshaet

Supplier:

Concentration:

Solid/Liquid:

Feed Pump Capacity:

Filter Capacity:

Solution/Day Tank Volume:

Bulk Storage Volume:

On-line Monitoring of pH: Y (NJ_ [Grab Sample for pH:

D

Location of On-Line Analyzer:

No

Location(s) for Collection of Grab Samples:
- Rww
R AL SO R A\ TP )

Other Treatment Processes:

) gﬁ""‘ﬂ F;\\-M\.@, Giewn ‘M

‘0 »Q;‘-\Qf)' per /](‘e,o 'ca( 27 week>
1"0‘ z 7’L wéékg

S64\
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On-Site pH Measurement Results

Raw Water pH (before any treatment):

Before pH adjustment:

After pH adjustment:

Before Disinfection:

After Disinfection:

Describe sample locations, if needed:

5P @ Raw: & (.75

2 Myer  weatwrn): € ¢o

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage:
MIN

Current and/or typical average daily flow:
1,000 £ Par Ay has

Frequency of delivery of pH adjustment chemical:
NJA

Frequency of media repla'os:ement for pH adjustment system:
~

Target or Setpoint folr pH in treated water:
N/A

Describe available control modes for pH adjustment system (manual, flow paced) and
how adjustments are made to pH adjustment chemical dosage:

Meowe

Describe routine maintenance practices for pH adjustment system:

wone

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):

Reve ltak o waver  Co\eul Piovo\era s ?
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PROCESS FLOW DIAGRAM

é(/e //}‘ 'ﬁ —%‘L‘SS v Uivy
U Per “ng g amale
-—)ustcA o Q’iec,
$iltees Ae,
“ e ‘SM~F\ / ‘-
g . RAckicag
;Z Olq'i} Q t.,ee‘-\
‘ Cantact Cucty 'F:““ 'oackquL\
Tk, €’w.w\1 Secendd M‘HL‘
Ol Ahenivle botenced
f’-t_éf ‘ h’t \\—\e O\—\,‘ev.
4";‘?::& " \D;q Porems P ps
¥ o | Max 9 fated  fur 3\ W
) = o ps.,
%
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GENERAL SITE INFORMATION

Community Name:| \Whithougpe

Source Name: Hodagas Kivel

Source Type: Surace. vwates [Water Supply No. : (WS -S-0779

Service Area No. :

Service Area(s): Whdboarad
CA - Service Population: 54/

TREATMENT SYSTEM INFORMATION

General Description of Treatment Process: Courca LAY Come ‘@‘om ey

D" upstrean -oF plact Ttk ~ 12 deep im dutg ok halg. Loder
Gmes o pit ander plant | goes Hoogh wegh Souwam o Cl o Suda A

‘M'ec‘fe(i somewbere et (NA) Hoens - pumped +o wuater doer |

Operational Status: Y hr /d AY

Type of Disinfectant: [ Chlonive &S

Point of Disinfectant Application: 1~ 5i{ fefo, Hertrent plant

212 1b/day  Cl 4ns

n . 1
Point of pH Adjustment: T P'7L Leh.s Frontment plant

Chemical or Filter Media Used for pH adjustment: Zode Ash . Zrentag Dene. Soda

Supplier:| Catecn  Chogmiea | 7

fih.

Concentration: ,16K§ bad -

Solid/Liquid:| v

, ﬂ-%&i’“’ . ‘
Feed Pump Capacity: | 5.5 441 / he X et @ 204 ke lendl,  TNIBKT el
Filter Capacity:] N/A i

Solution/Day Tank Volume:| 200 L 7ankK .

’17 phMIﬁJ

Bulk Storage Volume: 9})&;2_0” hard HObaus gwery 1=d mortths
On-line Monitoring of pH: Y {(N) |Grab Sample for pH: 7 {Y N

Location of On-Line Analyzer: \)/ RN ey

PfW!NCfo-.‘ wﬂ‘kz,fﬂm/ c'lfpetjk.i pH ordcea.ueﬁ}( ,

ied

Location(s) for Collection of Grab Samples: }yse )VS{' betore Loate A w A‘éf
leaves bu‘r -Z‘)J«;f;g

Other Treatment Processes: ’rhe\f LE(E U5 “/We 50] 1L'|6r~) up Mr\l“'{f 14 pmorH

wrtlr Soda ASL-(ﬂegmim‘ar stop { uarkqu :

\'L\ ﬂJu

Y hve vesh soreens s rhn vorler enbirs er’.
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On-Site pH Measurement Results

Raw Water pH (before any treatment): _G_,S‘) pH +akern @ ryvel

Before pH adjustment:

. After pH adjustment:

Before Disinfection:

“~ After Disinfection:[ 7. ) ok o hekure

Describe sample locations, if needed:

OPERATIONAL ISSUES

Current and/or typical pH adjustment chemical dosage: ¢ 30%
~anl of socda A e 10O of water Paeap st

Currént and/or typical average daily flow: NO METER_ .
M b um ) al i +o fa2d wd‘/Er«kgwéf

Frequency of delivery of pH adjustment chemical: L{O %3649 5 eve "‘l -9 moNHn 5
L

Frequency of media replacement for pH adjustment system:

N/A

Target or Setpoint for pH in treafed water: é. 5]

Describe available control modes for pH adjustment system {manual, flow paced) and
how adjustments are (Tade to pH adjustment chemical dosage:

PH It &djus&: bk/ !rJ(f‘lw.,Q':w\f) of cfechj pump spe&ri

9

Describe routine maintepance practices for pH adjustmel?t system:
Gememi C]GAM!Nj o‘g' pump b mix TAME .

Other operational issues (making of stock solutions, feed rate, mixing problems, etc.):
~lots oF leaks in copper service lines on Flargg
—'C’ompiﬁsﬂ‘l"f a'? _f'),LﬂrM)N;ﬂ ond
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PROCESS FLOW DIAGRAM
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3.0 TORBAY ottt 39
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Burnt Islands Raw and Treated Water pH

Cape Freels North Raw and Treated Water pH

Cartwright Raw and Treated Water pH
Centreville-Wareham-Trinity (Northwest Pond) Raw and Treated Water pH
Centreville-Wareham-Trinity (Southwest Pond) Raw and Treated Water pH
Channel-Port Aux Basques Raw and Treated Water pH
Clarenville Raw and Treated Water pH

Come By Chance Raw and Treated Water pH

Eastport Raw and Treated Water pH

Fogo Raw and Treated Water pH

Gander Raw and Treated Water pH

Glovertown Raw and Treated Water pH

Grand Falls-Windsor Raw and Treated Water pH

Happy Valley-Goose Bay Raw and Treated Water pH

Hare Bay Raw and Treated Water pH

Hermitage Raw and Treated Water pH

Isle-Aux-Morts Raw and Treated Water pH

Lamaline Raw and Treated Water pH

Lewisporte Raw and Treated Water pH

Long Harbour-Mount Arlington Heights Raw and Treated Water pH
Lumsden Raw and Treated Water pH

Musgrave Harbour Raw and Treated Water pH
New-Wes-Valley (Carter’'s Pond) Raw and Treated Water pH
New-Wes-Valley (Little Northwest Pond) Raw and Treated Water pH
Petty Harbour-Maddox Cove Raw and Treated Water pH
Placentia Raw and Treated Water pH

Port Blandford Raw and Treated Water pH

Pouch Cove Raw and Treated Water pH
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1.0
Water Supply Source: Lee’s Pond

AVONDALE

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The running annual average for total trihalomethanes (THMs) in the treated water of 142 ug/L exceeds the
Guidelines for Canadian Drinking Water Quality (GCDWQ) Maximum Acceptable Concentration (MAC) of 100

ug/L.

The running annual average for total haloacetic acids (HAAs) in the treated water of 87 ug/L exceeds the
GCDWQ MAC of 80 ug/L.

For the period of 2004 to 2009, the raw water pH ranged from 6.4 to 7.7 with an average of 6.7. The treated
water pH during the same period ranged from 6.4 to 9.0 with an average of 7.6. In general, the treated water pH
is within the GCDWQ operational guideline (OG) of 6.5 to 8.5.

The average dissolved organic carbon (DOC) concentration in the treated water for the period of 2004 to 2009
was approximately 4 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc were all found to be within acceptable levels.
Treated water average Langelier Index (LI) for the period of 2004 to 2009 was reported as -2.4.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on disinfection by-product (DBP), DOC and metals concentrations.

Assessment of Effectiveness

No pH adjustment process installed. Previously soda ash was used for pH adjustment at this facility.
Not applicable. Treated water pH is typically within GCDWQ recommended range of 6.5 to 8.5.

Performance Limiting Factors

Not applicable
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Figure B.1 Avondale Raw and Treated Water pH

TF1012729 Page 1



Department of Environment and Conservation

Study on pH Adjustment Systems and &
Recommendations for Design and Operational Guidelines ame
Appendix B - Task 7 Study Report — Report

May 2011

2.0 BONAVISTA
Water Supply Source: Long Pond

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:
e The running annual average for total THMs in the treated water of 299 ug/L exceeds the GCDWQ MAC of 100
Mo/L.
e The running annual average for total HAAs in the treated water of 339 pg/L exceeds the GCDWQ MAC of 80
po/L.

e For the period of 1986 to 1999, prior to pH adjustment, the raw water pH ranged from 5.1 to 6.3 with an average
of 6.0. After pH adjustment the raw water pH ranged from 4.7 to 6.3 with an average of 5.9 while the treated water
pH ranged from 6.0 to 8.0 with an average of 6.9. The treated water pH is generally within GCDWQ OG range of
6.510 8.5.

e The average DOC concentration in the treated water for the period of 2000 to 2009 was approximately 5 mg/L.

e |ron concentrations above the GCDWQ AO of 0.3 mg/L have been observed in the treated water. The
concentrations of aluminum, copper, lead and zinc are generally within acceptable levels.

o Treated water average LI for the period of 2001 to 2009 was reported as -3.6.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP and DOC concentrations. In general, it appears that increases in treated water pH have a
tendency to decrease iron levels in the distribution system.

Assessment of Effectiveness

e Based on the data provided, the pH treatment system appears to be effective. Treated water pH is typically within
GCDWQ recommended range of 6.5 to 8.5.

Performance Limiting Factors
e Lack of automatic monitoring or control.
e Lack of redundancy for key process equipment.
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3.0 BRIGUS
Water Supply Source: Brigus Long Pond (to Brigus)

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 92 ug/L is below the GCDWQ MAC of 100
Mo/L.

The running annual average for total HAAs in the treated water of 143 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1987 to 2006, prior to pH adjustment, the raw water pH ranged from 5.9 to 6.9 with an average
of 6.4. The treated water pH for this period ranged from 4.8 to 6.4 with an average of 5.4. After pH adjustment,
the raw water pH ranged from 6.6 to 6.7 with an average of 6.6 while the treated water pH ranged from 5.4 to 6.7
with an average of 5.9. In general, the treated water pH is not within the GCDWQ OG of 6.5 to 8.5.

The average DOC concentration in the treated water before and after the installation of the pH adjustment system
was approximately 5 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

Treated water average LI for the period before pH adjustment was -5.8 and after pH adjustment was -5.2.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Operational objective for treated water pH is too low.
Lack of automatic control.
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4.0 BURGEO
Water Supply Source: Long Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 576 ug/L exceeds the GCDWQ MAC of 100
Mo/L.

The running annual average for total HAAs in the treated water of 596 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1988 to 2009, prior to pH adjustment, the raw water pH ranged from 4.4 to 5.9 with an average
of 5.0. The treated water pH for the period ranged from 4.5 to 7.0 with an average of 5.8. After the installation of
the pH adjustment system, the raw water pH ranged from 5.0 to 5.9 with an average of 5.4 while the treated water
pH ranged from 6.1 to 6.9 with an average of 6.6. The treated water pH is generally within GCDWQ OG range of
6.510 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 11 mg/L.

Iron concentrations above the GCDWQ AO of 0.3 mg/L have been observed in the treated water. Copper, lead
and zinc concentrations were found to be within acceptable levels. Aluminum concentrations generally exceed
the GCDWQ OG of 0.2 mg/L, which is likely a result of the use of aluminum-based coagulants at the WTP.

Treated water average LI for the period before pH adjustment was reported as -4.4 and after pH adjustment was
reported as -3.2..

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP and DOC concentrations. There appears to be a relationship between lower treated water pH
levels and increases in metals concentrations in the distribution system.

Assessment of Effectiveness

The pH adjustment system at this location does appear to be effective in maintaining a treated water pH within
the GCDWQ OG of 6.5 to 8.5. GCDWQ.

Performance Limiting Factors

o
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Figure B.4
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The use of ozonation and chlorine gas at the WTP may be resulting in lower treated water pH levels.
WTP is still in commissioning phase (at time of site visit).
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5.0 BURNT ISLANDS
Water Supply Source: Long Lake

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 16 ug/L is below the GCDWQ MAC of 100 ug/L.
The running annual average for total HAAs in the treated water of 50 pg/L is below the GCDWQ MAC of 80 ug/L.

For the period of 1994 to 2004, prior to the installation of pH adjustment, the raw water pH ranged from 4.6 to 5.6
with an average of 5.0. The treated water pH for the period ranged from 3.9 to 6.4 with an average of 4.8. After
pH adjusted, the raw water pH ranged from 4.7 to 5.2 with an average of 5.0 and the treated water pH ranged
from 4.2 to 5.4 with an average of 4.6 In general, the treated water pH is not within GCDWQ OG range of 6.5 to
8.5.

The average DOC concentration in the treated water for the period before pH adjustment was approximately 5
mg/L and after pH adjustment was approximately 7 mg/L. The average raw water DOC was 5 mg/L, before pH
adjustment and 9 mg/L after pH adjustment.

The data indicate that the concentrations of copper, iron, lead and zinc are generally within acceptable levels.
Aluminum concentrations are typically found at levels above the GCDWQ OG of 0.2 mg/L.

Treated water average LI for the period before pH adjustment was reported as -6.4 and after pH adjustment was
reported as -6.8.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on the DBP and DOC concentrations. In general, it appears that increases in treated water pH have a
tendency to decrease metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH adjustment system at this location does not appear to be effective in
maintaining a treated water pH within the GCDWQ OG of 6.5 to 8.5. Treated water pH was typically lower than
raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of automatic monitoring and control.
Lack of redundancy for key process equipment.
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6.0

CAPE FREELS NORTH

Water Supply Source: Long Pond

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The most recent data provided indicate that the running annual average for total THMs in the treated water of 318
Mg/L exceeds the GCDWQ MAC.

No data was provided for HAAs.

For the period of 1992 to 2003, prior to pH adjustment, the raw water pH ranged from 5.0 to 5.4 with an average
of 5.1. The treated water pH for the period ranged from 5.2 to 6.7 with an average of 5.4. After pH adjustment,
the raw water pH ranged from 4.9 to 8.2 with an average of 5.7 and the treated water pH ranged from 5.2 to 6.7
with an average of 5.7. In general, the treated water pH is not within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water was approximately 6 mg/L, before pH adjustment and 10
mg/L, after pH adjustment. The raw water DOC was 5 mg/L, before pH adjustment and 10 mg/L, after pH
adjustment,

Treated water iron concentrations exceed the GCDWQ AO of 0.3 mg/L for the review period. Aluminum
concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, lead and zinc are
generally within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as — 6.0 and after pH adjustment was
reported as -5.6.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had an influence
on DBP, DOC and metals concentrations.

Assessment of Effectiveness

System not operational since Fall 2009.

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5.

Performance Limiting Factors

pH treatment system not operational.
Lack of automatic monitoring and control.

GCDWQGuideline
6.5-8.5

+ Raw water pH
L L S = Treated water pH

e

1986-03-29 1988-12-23 1991-09-19 1994-06-15 1997-03-11 1999-12-06 2002-09-01 2005-05-28 2008-02-22 2010-11-18

Date

Figure B.6 Cape Freels North Raw and Treated Water pH

TF1012729 Page 6



Department of Environment and Conservation

Study on pH Adjustment Systems and

Recommendations for Design and Operational Guidelines
Appendix B - Task 7 Study Report — Report

May 2011

7.0 CARTWRIGHT

Water Supply Source: Burdett’s Pond
Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 297 pg/L exceeds the GCDWQ MAC of 100 pg/L.
The running annual average for total HAAs in the treated water of 382 ug/L exceeds the GCDWQ MAC of 80 ug/L.

For the period of 1992 to 2004, prior to pH adjustment, the raw water pH ranged from 5.4 to 6.2 with an average of
5.7. The treated water pH for the period ranged from 5.7 to 6.4 with an average of 6.1. After pH adjustment, the raw
water pH ranged from 4.6 to 6.2 with an average of 5.5 and the treated water pH ranged from 5.6 to 6.8 with an
average of 6.4. After pH adjustment the treated water pH was occasionally within the GCDWQ OG range of 6.5 to
8.5.

The average DOC concentration in the treated water for the period prior to pH adjustment was approximately 10
mg/L and after pH adjustment was 11 mg/L. The raw water DOC average prior to pH adjustment was 8 mg/L and
after pH adjustment was 11 mg.L.

Treated water iron concentrations exceed the GCDWQ AO of 0.3 mg/L for the review period. Aluminum
concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, lead and zinc are
generally within acceptable levels.

Treated water average LI for the period prior to pH adjustment was reported as -4.5 and after pH adjustment was
reported as -4.2.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had an influence
on DBP, DOC and metals concentrations.

Assessment of Effectiveness

The pH treatment system was not operational at the time of the site visit.

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5.

Performance Limiting Factors

Lack of automatic monitoring.

Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.
Operational objective for treated water pH is too low.
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8.0

CENTREVILLE-WAREHAM-TRINITY (NORTHWEST POND)

Water Supply Source: Northwest Pond

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 106 ug/L exceeds the GCDWQ MAC of 100
Mo/L.

The running annual average for total HAAs in the treated water of 186 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1988 to 2005, prior to pH adjustment, the raw water pH ranged from 5.8 to 6.7 with an average
of 6.3. The treated water pH for the period ranged from 4.8 to 5.8 with an average of 5.3. After pH adjustment,
the raw water pH ranged from 6.2 to 6.7 with an average of 6.4 and the treated water pH ranged from 4.6 to 6.6
with an average of 5.4. In general, the treated water pH is not within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 6 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.
Treated water average LI for the period before and after pH adjustment was reported as -5.7.

Based on the data provided, it appears that the implementation pH adjustment at this facility has not had a significant
effect on DBP and DOC concentrations. Treated water metals concentrations appear to decrease as pH increases.

Assessment of Effectiveness

System not operational at the time of the site visit.

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH.

Performance Limiting Factors

pH treatment system not operational.

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.
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9.0 CENTREVILLE-WAREHAM-TRINITY (SOUTHWEST POND)

Water Supply Source: Southwest Feeder Pond
Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 221 ug/L exceeds the GCDWQ MAC of 100
Mo/L.

The running annual average for total HAAs in the treated water of 286 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1986 to 2005,prior to pH adjustment, the raw water pH ranged from 5.4 to 6.2 with an average of
5.8. The treated water pH for the period ranged from 4.3 to 5.6 with an average of 4.7. After pH adjustment, the
raw water pH ranged from 5.6 to 6.0 with an average of 5.8 and the treated water pH ranged from 4.6 to 6.4 with
an average of 5.5. In general, the treated water pH is not within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before pH adjustment and after pH adjustment
was approximately 7 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as -6.5 and after pH adjustment was
reported as -5.8.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant
effect on the DBP, DOC and metals concentrations.

Assessment of Effectiveness

System not operational at the time of the site visit since Fall 2009.

Based on the data provided the pH treatment system is not effective. Treated water pH was typically lower than
raw water pH. The treated water did not meet the GCDWQ guideline range of 6.5 to 8.5.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
pH treatment system not operational.

Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.
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10.0

CHANNEL-PORT AUX BASQUES

Water Supply Source: Gull Pond & Wilcox Pond

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 80 ug/L is below the GCDWQ MAC of 100
Mo/L.
The running annual average for total HAAs in the treated water of 105 pg/L exceeds the GCDWQ MAC of 80

po/L.

For the period of 1988 to 2009, the raw water pH ranged from 4.6 to 6.5 with an average of 5.3. The treated
water pH for the period of 2001 to 2009 ranged from 4.5 to 6.7 with an average of 5.8. The treated water pH is
generally not within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 2 mg/L.

Aluminum concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, iron,
lead and zinc were all found to be within acceptable levels.

Treated water average LI for the period of 2001 to 2009 was reported as - 4.6.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant
effect on the DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH. This may be a result of the use of chlorine gas as the
primary disinfectant at this facility, which can depress the pH of the water.

Performance Limiting Factors

Lack of redundancy for key process equipment.
The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
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11.0 CLARENVILLE
Water Supply Source: Shoal Harbour River

Water Quality Summary

A review of available water quality data provided by the ENVC indicates that:
e The running annual average for total THMs in the treated water of 55 ug/L is below the GCDWQ MAC of 100

Mo/L.

e The running annual average for total HAAS in the treated water of 58 pg/L is below the GCDWQ MAC of 80 ug/L.

e For the period of 1987 to 2009, the raw water pH ranged from 5.6 to 6.9 with an average of 6.5. The treated
water pH for the period of 2008 to 2009 ranged from 6.7 to 7.3 with an average of 7.1. In general, the treated

water pH is within the GCDWQ OG range of 6.5 to 8.5.

e The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 2 mg/L.
e Aluminum concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, iron,

lead and zinc were all found to be within acceptable levels.
o Treated water average LI for the period of 2008 to 2009 was reported as - 2.5.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant

effect on the DBP, DOC and metals concentrations.
Assessment of Effectiveness

e Based on the data provided, the pH treatment system appears to be effective. Treated water pH is typically within

GCDWQ recommended range of 6.5 to 8.5.

Performance Limiting Factors

e None.
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12.0 COME BY CHANCE
Water Supply Source: Butchers Brook
Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:
e The running annual average for total THMs in the treated water of 180 pg/L exceeds the GCDWQ MAC of 100 pg/L.

e The running annual average for total HAAs in the treated water of 135 pg/L exceeds the GCDWQ MAC of 80 pg/L.

e For the period of 1987 to 2003, prior to pH adjustment, the raw water pH ranged from 6.0 to 7.1 with an average
of 6.6. The treated water pH for the period ranged from 6.0 to 7.2 with an average of 6.7. After pH adjustment,
the raw water pH ranged from 6.7 to 7.2 with an average of 6.9 and the treated water pH ranged from 6.5 to 7.3
with an average of 6.9. The treated water pH is generally within GCDWQ OG range of 6.5 to 8.5.

e The average DOC concentration in the treated water for the period before pH adjustment and after pH adjustment
was approximately 6 mg/L.

e Treated water iron concentrations exceed the GCDWQ AO of 0.3 mg/L for the review period. The concentrations
of aluminum, copper, lead and zinc are generally within acceptable levels.

e Treated water average LI was reported as - 3.5, for the period before pH adjustment and as -3.4 for the period
after pH adjustment.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant
effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness
e System not operational at the time of the site visit since 2009.

e Based on the data provided raw water pH and treated water pH were similar regardless of the operational status
of the pH adjustment system. There is information available is insufficient to make a determination of the
effectiveness of the system.

Performance Limiting Factors
e Lack of redundancy for key process equipment.
e Lack of automatic monitoring or control.
e Operational objective for treated water pH is too low.

GCDWQ Guideline
- gy 6.5-8.5
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Figure B.12 Come By Chance Raw and Treated Water pH
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13.0 EASTPORT
Water Supply Source: Dug

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

e Limited data was provided for total THMs and HAAs, however, the results reviewed indicate that both of these
parameters were detected at levels below the GCDWQ MAC.

e For the period of 1987 to 2008, prior to pH adjustment, the raw water pH ranged from 6.2 to 6.9 with an average
of 6.5. The treated water pH during the same period ranged from 6.1 to 7.0 with an average of 6.4. After pH
adjustment, the treated water pH ranged from 6.5 to 7.3 with an average of 6.9. After pH adjustment treated
water pH levels within the GCDWQ guideline of 6.5 to 8.5 have been observed.

e The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 0.2 mg/L.
e The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

e Treated water average LI for the period before pH adjustment was reported as - 3.2 and after pH adjustment was
reported as -2.7.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP and DOC concentrations.

Assessment of Effectiveness

e The pH adjustment system is designed and can be operated such that it is effective in providing treated water that
meets the GCDWQ OG.

Performance Limiting Factors
e Lack of redundancy for key process equipment.
e Lack of routine maintenance for pH adjustment system.

e Operational objective for treated water pH is too low.

8 GCDWQ Guideline
6.5-8.5
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Figure B.13  Eastport Raw and Treated Water pH
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140 FOGO
Water Supply Source: Freeman’s Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 121 pg/L exceeds the GCDWQ MAC of 100 pg/L.
The running annual average for total HAAs in the treated water of 246 ug/L exceeds the GCDWQ MAC of 80 ug/L.

For the period of 1989 to 2001, prior to pH adjustment, the raw water pH ranged from 5.4 to 6.5 with an average
of 5.9. The treated water pH for the same period ranged from 6.1 to 6.4 with an average of 6.3. After pH adjustment,
the raw water pH ranged from 5.3 to 6.1 with an average of 5.8 and the treated water pH ranged from 3.1 to 6.2 with
an average of 4.6. In general, the treated water pH is not within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before pH adjustment was approximately 12
mg/L and after pH adjustment was 14 mg/L. The average raw water pH was 10 mg/L, before pH adjustment and
12 mg/L, after ph adjustment.

Treated water iron and aluminum concentrations exceed the GCDWQ AO of 0.3 mg/L and OG of 0.2 mg/L,
respectively, for the review period. The concentrations of copper, lead and zinc were all found to be within
acceptable levels.

Treated water average LI for the period before pH adjustment was reported as — 4.7 and after adjustment was
reported as -6.4.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant
effect on the DBP, DOC and metals concentrations.

Assessment of Effectiveness

System not operational at the time of the site visit since October 2009.

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.
Lack of automatic monitoring or control.

GCDWQGuideline

6.5-8.5
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Figure B.14
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15.0

GANDER

Water Supply Source: Gander Lake

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 121 ug/L exceeds the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 88 pg/L exceeds the GCDWQ MAC of 80 pg/L.

For the period of 1993 to 2005, prior to pH adjustment, the raw water pH ranged from 5.9 to 6.9 with an average
of 6.4. The treated water pH for the same period ranged from 5.4 to 6.9 with an average of 6.3. After pH
adjustment, the raw water pH ranged 6.2 to 6.9 with an average of 6.5 and the treated water pH ranged from 6.1
to 7.2 with an average of 6.7. Treated water pH levels below the GCDWQ guideline of 6.5 to 8.5 have been
observed on occasion.

The average DOC concentration in the treated water for the period before pH adjustment and after pH adjustment
was approximately 6 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as — 4.0 and after pH adjustment was
reported as -3.8.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant
effect on the DBP, DOC and metals concentrations.

Assessment of Effectiveness

The pH adjustment system is designed and can be operated such that it is effective in providing treated water that
meets the GCDWQ OG.

Performance Limiting Factors

Lack of redundancy for key process equipment.

GCDWQ Guideline
6.5-8.5
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Figure B.15 Gander Raw and Treated Water pH
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16.0 GLOVERTOWN
Water Supply Source: Northwest Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 113 ug/L exceeds the GCDWQ MAC of 100
po/L.
The running annual average for total HAAs in the treated water of 135 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1987 to 2007, prior to pH adjustment, the raw water pH ranged from 4.2 to 6.7 with an average of
6.2. The treated water pH for the same period ranged from 4.7 to 6.3 with an average of 5.1. After pH adjustment, the
raw water pH ranged from 6.4 to 6.5 with an average of 6.4 and the treated water pH ranged from 5.3 to 6.3 with an
average of 5.9. In general, the treated water pH is not within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustmet was
approximately 7 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

Treated water average LI of was reported as — 6.1 for the period before pH adjustment and as -5.2 for the period
after pH adjustment.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.

GCDWQ Guideline
6.5-8.5

e 0 o* 0% 7T, Vooo m o° =
. o e W@ ®
03 +
. »
*
- = = Brreated w
= - "
L LN | -
™ -

1986-03-29 1988-12-23 1991-09-19 1994-06-15 1997-03-11 1999-12-06 2002-09-01 2005-05-28 2008-02-22 2010-11-18

Date

Figure B.16  Glovertown Raw and Treated Water pH
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17.0

GRAND FALLS - WINDSOR

Water Supply Source: North Arm Lake

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 122 ug/L exceeds the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 131 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1987 to 2009, the raw water pH ranged from 5.9 to 7.4 with an average of 6.4. The treated
water pH for the period of 2000 to 2009 ranged from 6.2 to 7.4 with an average of 6.8. The treated water pH is
generally within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 3 mg/L.

Aluminum concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, iron,
lead and zinc are generally within acceptable levels.

Treated water average LI for the period of 2000 to 2009 was reported as - 3.0.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided, the pH treatment system appears to be effective. Treated water pH is typically within
GCDWQ recommended range of 6.5 to 8.5.

Performance Limiting Factors

Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.

GCDWQ Guideline
6.5-8.5
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Figure B.17  Grand Falls-Windsor Raw and Treated Water pH
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18.0 HAPPY VALLEY-GOOSE BAY
Water Supply Source: Well Field

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

e The running annual average for total THMs in the treated water of 65 pg/L is below the GCDWQ MAC of 100
po/L.

e The running annual average for total HAAS in the treated water of 38 pg/L is below the GCDWQ MAC of 80 ug/L.

e For the period of 2001 to 2009, the raw water pH ranged from 6.5 to 7.3 with an average of 7.0. The treated
water pH for the period of 2002 to 2009 ranged from 6.3 to 7.8 with an average of 7.1. The treated water pH is
generally within GCDWQ OG range of 6.5 to 8.5.

e The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately <1 mg/L.
e The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

o Treated water average LI for the period of 2005 to 2009 was reported as - 1.9.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

e Based on the data provided, the pH treatment system appears to be effective. Treated water pH is typically within
GCDWQ recommended range of 6.5 to 8.5.

Performance Limiting Factors
e Lack of redundancy for key process equipment.

e Lack of routine maintenance for pH adjustment system.
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Figure B.18  Happy Valley Goose Bay Raw and Treated Water pH
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19.0 HARE BAY
Water Supply Source: Hare Bay Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 149 pg/L exceeds the GCDWQ MAC of 100 pg/L.
The running annual average for total HAAs in the treated water of 178 ug/L exceeds the GCDWQ MAC of 80 pgl/L.

For the period of 1988 to 2007, prior to pH adjustment, the raw water pH ranged from 5.3 to 6.6 with an average
of 5.8. The treated water pH for the same period ranged from 4.2 to 6.7 with an average of 5.1. After pH
adjustment, the raw water pH ranged from 5.6 to 5.8 with an average of 5.7 and the treated water pH ranged from
5.9 to 6.8 with an average of 6.4. In general, after pH adjustment the treated water pH was occasionally within the
GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 9 mg/L.

Treated water iron concentrations exceed the CDWQ AO of 0.3 mg/L for the review period. Aluminum
concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, lead and zinc were
all found to be within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as — 6.3 and after pH adjustment was
reported as — 4.6.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided the pH treatment system is not effective. The treated water pH was typically lower
than raw water pH. The treated water did not meet the GCDWQ guideline range of 6.5 to 8.5.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.

Lack of redundancy for key process equipment.
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20.0 HERMITAGE
Water Supply Source: Granfer’'s Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 268 ug/L exceeds the GCDWQ MAC of 100
po/L.
The running annual average for total HAAs in the treated water of 538 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1987 to 2009, the raw water pH ranged from 5.1 to 6.7 with an average of 5.6. The treated
water pH for the period of 2001 to 2009 ranged from 4.2 to 6.9 with an average of 5.3. In general, the treated
water pH is not within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 9 mg/L.

Treated water iron concentrations exceed the CDWQ AO of 0.3 mg/L for the review period. Aluminum
concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, lead and zinc were
all found to be within acceptable levels.

Treated water average LI for the period of 2001 to 2009 was reported as - 5.8.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant
effect on the DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH. This may be a result of the use of chlorine gas as the
primary disinfectant at this facility, which can depress the pH of the water.

Performance Limiting Factors

The use of chlorine gas as a disinfectant which can lower the pH of the treated water.

Lack of redundancy for key process equipment.

GCDWQ Guideline
6.5-8.5
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21.0 ISLE-AUX-MORTS
Water Supply Source: Burnt Ground Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 274 ug/L exceeds the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 283 ug/L exceeds the GCDWQ MAC of 80 ugl/L.

For the period of 1994 to 2002, prior to pH adjustment the raw water pH ranged from 4.6 to 5.1 with an average of 5.2.
The treated water pH for the same period ranged from 3.6 to 4.0 with an average of 4.1. After pH adjustment, the raw
water pH ranged from 5.0 to 6.7 with an average of 5.8 and the treated water pH ranged from 3.6 to 5.9 with an
average of 4.5. In general, the treated water pH is not within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 8 mg/L.

Aluminum concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, iron,
lead and zinc are generally within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as — 7.0 and after pH adjustment was
reported as — 6.6.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant
effect on the DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is below the GCDWQ OG of 6.5 to 8.5. In addition, the treated
water pH is typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.

Lack of automatic monitoring or control.
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22.0

LAMALINE

Water Supply Source: Upper Hodge's Pond

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 129 ug/L exceeds the GCDWQ MAC of 100 pg/L.
The running annual average for total HAAs in the treated water of 151 pg/L exceeds the GCDWQ MAC of 80 ug/L.

For the period of 1996 to 2005, prior to pH adjustment, the raw water pH ranged from 4.7 to 7.1 with an average
of 6.4. The treated water pH for the same period ranged from 4.3 to 7.1 with an average of 6.2. After pH
adjustment, the raw water pH ranged 6.3 to 6.9 with an average of 6.6 and the treated water pH ranged from 4.4
to 6.7 with an average of 6.0. After pH adjustment treated water pH levels below the GCDWQ guideline of 6.5 to
8.5 have been observed.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 7 mg/L.

Treated water iron concentrations exceed the CDWQ AO of 0.3 mg/L for the review period. The concentrations of
aluminum, copper, lead and zinc are generally within acceptable levels.

Treated water average LI was reported as - 4.4, for the period before pH adjustment and as -4.8, for the period
after pH adjustment.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had a significant
effect on DBP and DOC concentrations. There appears to be a relationship between increases in pH and decreases in
treated water metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.
Lack of routine maintenance for pH adjustment system.
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23.0 LEWISPORTE
Water Supply Source: Stanhope Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 158 pg/L exceeds the GCDWQ MAC of 100
po/L.
The running annual average for total HAAs in the treated water of 104 ug/L exceeds the GCDWQ MAC of 80
Mo/L.

For the period of 1986 to 2009, the raw water pH ranged from 5.5 to 7.3 with an average of 6.9. The treated
water pH for the period of 2001 to 2009 ranged from 6.0 to 7.0 with an average of 6.5. Treated water pH levels
below the GCDWQ guideline of 6.5 to 8.5 have been observed on occasion.

The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 6 mg/L.
The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

Treated water average LI for the period of 2001 to 2009 was reported as - 3.4.

Based on the data provided, given the degree of variability in the treated water pH data, it is not possible to determine if
the implementation of pH adjustment at this facility has had a significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.
Lack of routine maintenance for pH adjustment system.

Operational objective for treated water pH is too low.

GCDWQ Guideline
6.5-8.5

3.0

1986-03-29 1988-12-23 1991-09-19 1994-06-15 1997-03-11 1999-12-06 2002-09-01 2005-05-28 2008-02-22 2010-11-18

Date

Figure B.23

TF1012729

Lewisporte Raw and Treated Water pH

Page 23



Department of Environment and Conservation

Study on pH Adjustment Systems and

Recommendations for Design and Operational Guidelines
Appendix B - Task 7 Study Report — Report

May 2011

amec®

24.0

LONG HARBOUR-MOUNT ARLINGTON HEIGHTS

Water Supply Source: Shingle Pond and/or Trout Pond

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 48 pg/L is below the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 82 ug/L exceeds the GCDWQ MAC of 80 ug/L.

For the period of 1986 to 1997, prior to pH adjustment, the raw water pH ranged from 6.1 to 6.5 with an average
of 6.3. After pH adjustment, the raw water pH ranged from 5.4 to 6.5 with an average of 5.9 and the treated water
pH ranged from 4.4 to 7.2 with an average of 5.5. In general, the treated water pH is not within the GCDWQ OG
range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 7 mg/L.

Aluminum concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, iron,
lead and zinc were all found to be within acceptable levels.

Treated water average LI for the period before and after pH adjustment was reported as - 5.7.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had a significant
effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.
Lack of automatic monitoring or control.

Lack of routine maintenance for pH adjustment system.
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25.0 LUMSDEN
Water Supply Source: Gull Pond
Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 118 pg/L exceeds the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 104 ug/L exceeds the GCDWQ MAC of 80
Mo/L.

For the period of 1988 to 2009, the raw water pH ranged from 4.8 to 6.6 with an average of 5.4. The treated
water pH for the period of 2000 to 2009 ranged from 5.0 to 7.6 with an average of 6.9. In general, the treated
water pH is within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 4 mg/L.

Aluminum concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, iron,
lead and zinc were all found to be within acceptable levels.

Treated water average LI for the period of 2001 to 2009 was reported as - 3.7.

Based on the data provided, it does not appear that the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided, the pH treatment system appears to be effective. Treated water pH is typically within
GCDWQ recommended range of 6.5 to 8.5.

Performance Limiting Factors

Lack of automatic monitoring and control.
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26.0 MUSGRAVE HARBOUR
Water Supply Source: Rocky Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 158 ug/L exceeds the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 253 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1988 to 2009, the raw water pH ranged from 5.4 to 6.8 with an average of 5.9. The treated
water pH for the period of 2000 to 2009 ranged from 4.7 to 7.2 with an average of 6.5. The treated water pH is
generally within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 4 mg/L.

Aluminum concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, iron,
lead and zinc were all found to be within acceptable levels.

Treated water average LI for the period of 2000 to 2009 was reported as - 3.6.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided, the pH treatment system appears to be effective. Treated water pH is typically within
GCDWQ recommended range of 6.5 to 8.5.

Performance Limiting Factors

Lack of redundancy for key process equipment.
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27.0 NEW-WES-VALLEY (CARTERS POND)
Water Supply Source: Carter’s Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 268 ug/L exceeds the GCDWQ MAC of 100 pg/L.
The running annual average for total HAAs in the treated water of 674 ug/L exceeds the GCDWQ MAC of 80 ug/L.

For the period of 1986 to 2005, prior to pH adjustment, the raw water pH ranged from 4.1 to 5.4 with an average of
4.6. The treated water pH for the same period ranged from 3.7 to 6.3 with an average of 4.5. After pH adjustment, the
raw water pH ranged from 4.6 to 5.5 with an average of 4.8 and the treated water pH ranged from4.0 to 6.2 with an
average of 4.6. In general, the treated water pH is not within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the raw and treated water for the period before pH adjustment was
approximately 9 mg/L and 10 mg/L, respectively. The average DOC concentration in the raw and treated water for
the period after pH adjustment was approximately 14 mg/L.

Treated water iron concentrations exceed the CDWQ AO of 0.3 mg/L for the review period. Aluminum
concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, lead and zinc are
generally within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as - 7.2 and after pH adjustment was
reported as -7.1.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.
Lack of routine maintenance for pH adjustment system.
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28.0
Water Supply Source: Little Northwest Pond

Water Quality Summary

amec®

NEW-WES-VALLEY (LITTLE NORTHWEST POND)

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 318 pg/L exceeds the GCDWQ MAC of 100 pg/L.
The running annual average for total HAAs in the treated water of 480 pg/L exceeds the GCDWQ MAC of 80 pg/L.

For the period of 1987 to 2008, prior to pH adjustment, the raw water pH ranged from 4.4 to 6.0 with an average
of 5.3. The treated water pH for the same period ranged from 4.1 to 6.9 with an average of 5.6. After pH
adjustment, the raw water pH ranged from 5.3 to 5.5 with an average of 5.4 and the treated water pH ranged from
4.4 to 6.8 with an average of 5.6. The treated water pH is generally not within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 8 mg/L.

Treated water iron concentrations exceed the CDWQ AO of 0.3 mg/L for the review period. Aluminum
concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, lead and zinc are
generally within acceptable levels.

Treated water average LI for the period before and after pH adjustment was reported as - 5.5.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, and DOC concentrations. There appears to be a relationship between increases in pH and
decreases in treated water metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.
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29.0 PETTY HARBOUR- MADDOX COVE

Water Supply Source: Western Barrens Pond

Water Quality Summary

A review of available water quality data provided by the ENVC indicates that:

e The running annual average for total THMs in the treated water of 130 pg/L exceeds the GCDWQ MAC of 100
po/L.

e The running annual average for total HAAs in the treated water of 106 ug/L exceeds the GCDWQ MAC of 80
Mo/L.

e For the period of 2006 to 2009, the raw water pH ranged from 5.3 to 65.8 with an average of 5.6. The treated
water pH during the same period ranged from 5.0 to 7.7 with an average of 6.0. The treated water pH is generally
within GCDWQ OG range of 6.5 to 8.5.

e The average DOC concentration in the treated water for the period of 2006 to 2009 was approximately 3 mg/L.
e The concentrations of aluminum, copper, iron, lead and zinc were all found to be within acceptable levels.

o Treated water average LI for the period of 2006 to 2009 was reported as - 4.2.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

e Based on the data provided, the pH adjustment system was effective in maintaining a treated water pH that within
the GCDWQ guideline of 6.5 to 8.5. It should be noted that only limited raw water and treated water pH data are
available for this facility, which may limit the validity of this assessment.

Performance Limiting Factors
e Lack of redundancy for key process equipment.

e Lack of routine maintenance for pH adjustment system.
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30.0 PLACENTIA
Water Supply Source: Wyses Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 35 pg/L is below the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 10 ug/L is below the GCDWQ MAC of 80 ug/L.

For the period of 1985 to 1991, prior to pH adjustment, the raw water pH ranged from 5.8 to 6.3 with an average
of 6.0. After pH adjustment, the raw water pH ranged 5.3 to 6.7 with an average of 6.0 and the treated water pH
ranged from 5.8 to 7.0 with an average of 6.5. Treated water pH levels below the GCDWQ guideline of 6.5 to 8.5
have been observed on occasion.

The average DOC concentration in the treated water for the period of 2000 to 2009 was approximately 8 mg/L.

Treated water iron concentrations exceed the CDWQ AO of 0.3 mg/L for the review period. The concentrations of
aluminum, copper, lead and zinc are generally within acceptable levels.

Treated water average LI for the period before and after pH adjustment was reported as - 3.9.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant
effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided treated water pH is effective in maintaining a consistent treated water pH within the
GCDWQ recommended range.

Performance Limiting Factors

Lack of redundancy for key process equipment.

Operational objective for treated water pH is too low.
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31.0 PORT BLANDFORD
Water Supply Source: Noseworthy’s Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 222 pg/L exceeds the GCDWQ MAC of 100 pg/L.
The running annual average for total HAAs in the treated water of 222 ug/L exceeds the GCDWQ MAC of 80 ugl/L.

For the period of 1988 to 2006, prior to pH adjustment, the raw water pH ranged from 5.4 to 6.6 with an average
of 6.1. The treated water pH for the same period ranged from 4.2 to 6.2 with an average of 5.5. After pH
adjustment, the raw water pH ranged from 6.3 to 6.6 with an average of 6.5 and the treated water pH ranged from
4.4 to 7.8 with an average of 6.2. The treated water pH is occasionally within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 6 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as - 5.4 and after pH adjustment was
reported as -4.4.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had an effect on
DBP and DOC concentrations. The data indicate that metals concentrations tend to be lower during periods of higher
treated water pH.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.
Lack of automatic monitoring or control.

Lack of routine maintenance for pH adjustment system.
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32.0 POUCH COVE
Water Supply Source: North Three Island Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 342 ug/L exceeds the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 429 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1989 to 2003, prior to pH adjustment, the raw water pH ranged from 5.5 to 7.1 with an average
of 6.4. The treated water pH for the same period ranged from 4.0 to 6.5 with an average of 5.3. After pH
adjustment, the raw water pH ranged from 6.5 to 6.9 with an average of 6.7 and the treated water pH ranged from
4.7 to 8.7 with an average of 6.6. The treated water pH is generally within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 8 mg/L.

Treated water iron concentrations generally exceed the GCDWQ AO of 0.3 mg/L for the review period. The
concentrations of aluminum, copper, lead and zinc are generally within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as — 5.8 and after pH adjustment was
reported as - 3.8.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had a significant
effect on DBP and DOC concentrations. There appears to be a relationship between higher pH levels and lower treated
water metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally within the GCDWQ OG of 6.5 to 8.5.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.

Lack of automatic control.
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33.0 RAMEA
Water Supply Source: Northwest Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 143 ug/L exceeds the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 43 pg/L is belows the GCDWQ MAC of 80
po/L.

For the period of 1988 to 2009, the raw water pH ranged from 4.8 to 7.5 with an average of 5.6. The treated
water pH for the period of 2000 to 2009 ranged from 6.0 to 7.3 with an average of 6.7. The treated water pH is
generally within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2000 to 2009 was approximately 2 mg/L.
The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

Treated water average LI for the period of 2000 to 2009 was reported as - 3.0.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided, the pH treatment system appears to be effective. Treated water pH is typically within
GCDWQ recommended range of 6.5 to 8.5.

Performance Limiting Factors

e None.
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340 SELDOM-LITTLE SELDOM
Water Supply Source: Bullock Cove Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 157 pg/L exceeds the GCDWQ MAC of 100 pg/L.
The running annual average for total HAAs in the treated water of 94 pg/L exceeds the GCDWQ MAC of 80 pg/L.

For the period of 1993 to 2008, prior to pH adjustment, the raw water pH ranged from 5.0 to 6.0 with an average
of 5.6. The treated water pH for the same period ranged from 4.1 to 6.9 with an average of 5.3 and the treated
water pH ranged from 6.4 to 7.1 with an average of 6.8. The treated water pH is generally within GCDWQ OG
range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 12 mg/L.

Treated water iron concentrations exceed the CDWQ AO of 0.3 mg/L for the review period. Aluminum
concentrations exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, lead and zinc were all found
to be within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as - 5.7 and after pH adjustment was
reported as - 3.8.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had a significant
effect on DBP and DOC concentrations. There appears to be a relationship between increases in pH and decreases in
treated water metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally within the GCDWQ OG of 6.5 to 8.5.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.
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35.0 SPANIARD'S BAY
Water Supply Source: Kelly’s Pond (Spider Pond)

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 80 pg/L is below the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 112 pg/L exceeds the GCDWQ MAC of 80
po/L.

For the period of 1993 to 2005, prior to pH adjustment, the raw water pH ranged from 5.9 to 7.0 with an average
of 6.2. The treated water pH for the same period ranged from 4.7 to 6.3 with an average of 5.5. After pH
adjustment, the raw water pH ranged from 6.2 to 6.3 with an average of 6.2 and the treated water pH ranged from
4.9 to 6.1 with an average of 5.4. In general, the treated water pH is not within the GCDWQ OG range of 6.5 to
8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 4 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc were all found to be within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as - 5.5 and after pH adjustment was
reported as — 5.4.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had a significant
effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the
treated water pH is typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.

Lack of redundancy for key process equipment.
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36.0 ST.JOHN'S (BAY BULLS BIG POND)

Water Supply Source: Bay Bulls Big Pond

Water Quality Summary

A review of available water quality data provided by the ENVC indicates that:

e The running annual average for total THMs in the treated water of 64 pg/L is below the GCDWQ MAC of 100
po/L.

e The running annual average for total HAAs in the treated water of 61 pg/L is below the GCDWQ MAC of 80 ug/L.

e For the period of 1988 to 2009, the raw water pH ranged from 5.4 to 7.0 with an average of 6.1. The treated
water pH for the period of 2002 to 2009 ranged from 6.1 to 7.7 with an average of 6.6. The treated water pH is
generally within GCDWQ OG range of 6.5 to 8.5.

e The average DOC concentration in the treated water for the period of 2000 to 2009 was approximately 3 mg/L.
e The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

o Treated water average LI for the period of 2001 to 2009 was reported as - 3.8.

Based on the data provided, the implementation of pH adjustment at this facility has not had a significant effect on DBP,
DOC and metals concentrations.

Assessment of Effectiveness

e Based on the data provided, the pH treatment system appears to be effective. It should be noted that treated
water pH levels below the GCDWQ guideline of 6.5 to 8.5 have been observed on occasion.

Performance Limiting Factors

e None
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37.0 ST.JOHN'S (WINDSOR LAKE)
Water Supply Source: Windsor Lake

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 66 pg/L is below the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 48 ug/L is below the GCDWQ MAC of 80 ug/L.

For the period of 1995 to 2004, prior to pH adjustment, the raw water pH ranged from 5.7 to 6.4 with an average
of 6.1. The treated water pH for the same period ranged from 5.0 to 7.2 with an average of 6.3. After pH
adjustment, the raw water pH ranged from 6.0 to 6.3 with an average of 6.2 and the treated water pH ranged from
5.5 to 7.7 with an average of 6.7. Treated water pH levels below the GCDWQ guideline of 6.5 to 8.5 have been
observed on occasion.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 3 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as — 4.6 and after pH adjustment was
reported as - 3.3.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had
an effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided, the pH adjustment system was generally effective in maintaining a treated water pH
that within the GCDWQ guideline of 6.5 to 8.5. It should be noted that only limited raw water and treated water
pH data are available for this facility, which may limit the validity of this assessment.

Performance Limiting Factors

e None
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38.0 SUMMERFORD
Water Supply Source: Rushy Cove Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 322 ug/L exceeds the GCDWQ MAC of 100
po/L.
The running annual average for total HAAs in the treated water of 277 ug/L exceeds the GCDWQ MAC of 80
Mo/L.

For the period of 1988 to 2004, prior to pH adjustment, the raw water pH ranged from 6.8 to 8.0 with an average
of 7.5. The treated water pH for the same period ranged from 6.5 to 7.2 with an average of 6.8. After pH
adjustment, the raw water pH ranged from 7.3 to 7.7 with an average of 7.5 and the treated water pH ranged from
6.9 to 7.8 with an average of 7.3. In general, the treated water pH is within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 9 mg/L.

The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

Treated water average LI for the period before pH adjustment was reported as — 2.0 and after pH adjustment was
reported as - 1.6.

Based on the data provided, there is insufficient data to determine if the implementation of pH adjustment at this facility
has had a significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided, it appears the pH adjustment system is operated effectively, as the treated water pH
was within the GCDWQ recommended range. It should be noted however, that the treated water pH is generally
lower than the raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.

Lack of routine maintenance for pH adjustment system.
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39.0 TORBAY
Water Supply Source: North Pond

Water Quality Summary

A review of available water quality data provided by the ENVC indicates that:
e The running annual average for total THMs in the treated water of 107 pg/L exceeds the GCDWQ MAC of 100

po/L.

e The running annual average for total HAAs in the treated water of 140 ug/L exceeds the GCDWQ MAC of 80

Mo/L.

e For the period of 1988 to 2009, the raw water pH ranged from 5.9 to 7.1 with an average of 6.3. The treated
water pH for the period of 2000 to 2009 ranged from 4.5 to 6.9 with an average of 6.0. The treated water pH is
generally not within GCDWQ OG range of 6.5 to 8.5.

e The average DOC concentration in the treated water for the period of 2000 to 2009 was approximately 3 mg/L.

e The concentrations of aluminum, copper, iron, lead and zinc were all found to be within acceptable levels.

amec®

o Treated water average LI for the period of 2001 to 2009 was reported as - 4.9.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had a significant

effect on DBP, DOC and metals concentrations.
Assessment of Effectiveness

e Based on the data provided the pH treatment system is not operated effectively, as the treated water pH was
typically lower than raw water pH. The treated water pH is generally below the GCDWQ recommended range.

Performance Limiting Factors

e The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.

e Lack of redundancy for key process equipment.

e Lack of automatic monitoring or control.

e Operational objective for treated water pH is too low.

GCDWQ Guideline
6.5-8.5

Date
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40.0 TREPASSEY
Water Supply Source: Miller's Pond

Water Quality Summary

A review of available water quality data provided by the ENVC indicates that:
e The running annual average for total THMs in the treated water of 108 pg/L exceeds the GCDWQ MAC of 100 pg/L.

e The running annual average for total HAAs in the treated water of 131 pg/L exceeds the GCDWQ MAC of 80 ug/L.

e For the period of 1985 to 2009, the raw water pH ranged from 5.3 to 7.0 with an average of 6.2. The treated
water pH for the period of 2001 to 2009 ranged from 4.2 to 6.9 with an average of 5.4. The treated water pH is
generally not within GCDWQ OG range of 6.5 to 8.5.

e The average DOC concentration in the treated water for the period of 2000 to 2009 was approximately 7 mg/L.

e Aluminum concentrations generally exceed the GCDWQ OG of 0.2 mg/L. Copper, iron, lead and zinc

concentrations are generally found to be within acceptable levels.

amec®

o Treated water average LI for the period of 2001 to 2009 was reported as - 5.8.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had an effect on
DBP and DOC concentrations. It is not possible to determine if there is a relationship between pH changes and treated

water metals concentrations.
Assessment of Effectiveness

e Based on the data provided, it appears that the pH adjustment system is not operated effectively, as the treated
water pH was typically lower than raw water pH. The treated water pH is generally below the GCDWQ

recommended range.

Performance Limiting Factors

e The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.

e Lack of redundancy for key process equipment.

e Lack of automatic monitoring or control.

e Operational objective for treated water pH is too low.
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41.0

TRINITY (INDIAN POND)

Water Supply Source: Indian Pond

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 268 ug/L exceeds the GCDWQ MAC of 100
Mo/L.

The running annual average for total HAAs in the treated water of 267 ug/L exceeds the GCDWQ MAC of 80
ug/L.

For the period of 2006 to 2009, the raw water pH ranged from 5.4 to 5.9 with an average of 65.6. The treated
water pH during the same period ranged from 6.0 to 7.5 with an average of 6.7. The treated water pH is generally
within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2006 to 2009 was approximately 6 mg/L.

Aluminum concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, iron,
lead and zinc were all found to be within acceptable levels.

Treated water average LI for the period of 2006 to 2009 was reported as - 4.7.

Based on the data provided, it appears that the implementation of pH adjustment at this facility has not had a significant
effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided the pH treatment system is effective. The treated water pH was typically within the
GCDWQ established range of 6.5 to 8.5. It should be noted that this assessment is based on limited water quality
data.

Performance Limiting Factors

Lack of redundancy for key process equipment.

GCDWQ Guideline
6.5-8.5
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42.0 TRINITY BAY NORTH (WHIRL POND)
Water Supply Source: Whirl Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 159 ug/L exceeds the GCDWQ MAC of 100
po/L.
The running annual average for total HAAs in the treated water of 160 ug/L exceeds the GCDWQ MAC of 80
Mo/L.

For the period of 2006 to 2009, the raw water pH ranged from 4.6 to 6.8 with an average of 5.7. The treated
water pH for the period of 2001 to 2009ranged from 3.8 to 6.4 with an average of 5.4. In general, the treated
water pH is not within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2006 to 2009 was approximately 8 mg/L.

Treated water iron concentrations exceed the GCDWQ AO of 0.3 mg/L for the review period. Aluminum
concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, lead and zinc are
generally within acceptable levels.

Treated water average LI for the period of 2006 to 2009 was reported as - 5.9.

Based on the data provided, the implementation of pH adjustment at this facility has not had a significant effect on DBP,
and DOC concentrations. There appears to be a relationship between decreases in pH and increases in treated water
metals concentrations.

Assessment of Effectiveness

Based on the data provided the pH treatment system is not operated effectively, as the treated water pH was
typically lower than raw water pH. The treated water pH is below the GCDWQ recommended range.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Lack of redundancy for key process equipment.

Operational objective for treated water pH is too low.

GCDWQ Guideline
6.5-8.5

® Treated water pH

Figure B.42
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43.0 VICTORIA
Water Supply Source: Rocky Pond

Water Quality Summary

amec®

A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 54 pg/L is below the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 66 ug/L is below the GCDWQ MAC of 80 ug/L.

For the period of 1987 to 2003, prior to pH adjustment, the raw water pH ranged from 5.6 to 6.9 with an average
of 6.3. The treated water pH for the same period ranged from 4.4 to 6.5 with an average of 5.2. After pH
adjustment, the raw water pH ranged from 6.3 to 6.4 with an average of 6.3 and the treated water pH ranged from
5.5 to 6.6 with an average of 6.1. The treated water pH is generally not within GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period before and after pH adjustment was
approximately 3 mg/L.

Treated water iron concentrations generally exceed the CDWQ AO of 0.3 mg/L for the review period. Aluminum
concentrations generally exceed the GCDWQ OG of 0.2 mg/L. The concentrations of copper, lead and zinc were
all found to be within acceptable levels.

Treated water average LI for the period before ph adjustment was reported as — 6.0 and after pH adjustment was
reported as - 5.3.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had a significant
effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided the pH treatment system is not operated effectively, as the treated water pH was
typically lower than raw water pH.

Performance Limiting Factors

The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.
Operational objective for treated water pH is too low.

Lack of redundancy for key process equipment.

GCDWQ Guideline

6.5-8.5

Date

Figure B.43
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44.0

WEST ST. MODESTE

Water Supply Source: Well Field

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

The running annual average for total THMs in the treated water of 142 ug/L exceeds the GCDWQ MAC of 100
po/L.

The running annual average for total HAAs in the treated water of 103 ug/L exceeds the GCDWQ MAC of 80
Mo/L.

For the period of 2001 to 2009, the raw water pH ranged from 6.8 to 7.4 with an average of 7.1. The treated
water pH during the same period ranged from 6.6 to 7.6 with an average of 7.3. In general, the treated water pH
is within the GCDWQ OG range of 6.5 to 8.5.

The average DOC concentration in the treated water for the period of 2001 to 2009 was approximately 4 mg/L.

Treated water iron concentrations exceed the CDWQ AO of 0.3 mg/L for the review period. The concentrations of
aluminum, copper, lead and zinc are generally within acceptable levels.

Treated water average LI for the period of 2001 to 2009 was reported as - 1.7.

Based on the data provided, it is not possible to determine if the implementation of pH adjustment at this facility has had a
significant effect on DBP, DOC and metals concentrations.

Assessment of Effectiveness

Based on the data provided, the pH adjustment system was effective in maintaining a treated water pH that within
the GCDWQ guideline of 6.5 to 8.5. It should be noted that only limited raw water and treated water pH data are
available for this facility, which may limit the validity of this assessment.

Performance Limiting Factors

Lack of automatic monitoring or control.

Lack of routine maintenance for pH adjustment system.

GCDWQ Guideline
6.5-8.5
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Figure B.44  West St. Modeste Raw and Treated Water pH
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45.0 WHITBOURNE
Water Supply Source: Hodges River

Water Quality Summary
A review of available water quality data provided by the ENVC indicates that:

e The running annual average for total THMs in the treated water of 110 pg/L exceeds the GCDWQ MAC of 100 pg/L.
e The running annual average for total HAAs in the treated water of 184 ug/L exceeds the GCDWQ MAC of 80 pg/L.

e For the period of 1987 to 2001, prior to pH adjustment, the raw water pH ranged from 6.2 to 6.8 with an average
of 6.5. The treated water pH for the same period ranged from 4.6 to 6.9 with an average of 5.7. After pH
adjustment, the raw water pH ranged from 6.2 to 6.8 with an average of 6.6 and the treated water pH ranged from
4.7 to 7.4 with an average of 5.7. The treated water pH is generally not within GCDWQ OG range of 6.5 to 8.5.

e The average DOC concentration in the raw and treated water for period before pH adjustment was approximately
4 mg/L. The average DOC concentration in the raw and treated water for period after pH adjustment was

approximately 5 mg/L.

amec®

e The concentrations of aluminum, copper, iron, lead and zinc are generally within acceptable levels.

e Treated water average LI for the period before pH adjustment was reported as — 6.4 and after pH adjustment was

reported as - 5.2.

Based on the data provided, the implementation of pH adjustment at this facility does not appear to have had a significant

effect on DBP, DOC and metals concentrations.
Assessment of Effectiveness

o Based on the data reviewed, the pH treatment system does not appear to be adequate to maintain acceptable pH
levels in the system, as the treated water pH is generally below the GCDWQ OG of 6.5 to 8.5. In addition, the

treated water pH is typically lower than raw water pH.

Performance Limiting Factors

e The use of chlorine gas at the WTP may be resulting in lower treated water pH levels.

e Lack of automatic monitoring or control.
e Lack of redundancy for key process equipment.
e Operational objective for treated water pH is too low.

GCDWQ Guideline
6.5-8.5
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LIMITATIONS

The work performed in this report was carried out in accordance with the Standard Terms of
Conditions made part of our contract. The conclusions presented herein are based solely
upon the scope of services and time and budgetary limitations described in our contract.

The report was prepared in accordance with generally accepted environmental study and/or
engineering practices for the exclusive use of ENVC. No other warranties, either expressed
or implied, are made as to the professional services provided under the terms of our
contract and included in this report.

Third party information reviewed and used to develop the opinions and conclusions
contained in this report is assumed to be complete and correct. This information was used in
good faith and AMEC does not accept any responsibility for deficiencies, misinterpretation or
incompleteness of the information contained in documents prepared by third parties.

The services performed and outlined in this report were based, in part, upon visual
observations of the site and attendant structures. Our opinion cannot be extended to
portions of the site which were unavailable for direct observation, reasonably beyond our
control.

The objective of this report was to assess environmental conditions at the sites, within the
context of our contract and existing environmental regulations within the applicable
jurisdiction. Evaluating compliance of past or future owners with applicable local, provincial
and federal government laws and regulations was not included in our contract for services.

Our observations relating to the condition of environmental media at the sites are described
in this report. It should be noted that compounds or materials other than those described
could be present in the site environment.

The findings and conclusions presented in this report are based exclusively on the field
parameters measured at specific locations. It should be recognized that conditions between
and beyond the sample locations may vary. AMEC cannot expressly guarantee that
conditions between and beyond the sample locations do not vary from the results
determined at the sample locations. Notwithstanding these limitations, this report is believed
to provide a reasonable representation of site conditions at the date of issue.

The contents of this report are based on the information collected during a review of
available background information, interviews, site inspection and investigation activities, our
understanding of the actual site conditions, and our professional opinion according to the
information available at the time of preparation of this report. This report gives a professional
opinion and, by consequence, no guarantee is attached to the conclusions or expert advice
depicted in this report. This report does not provide a legal opinion in regards to Regulations
and applicable Laws.

Any use of this report by a third party and any decision made based on the information
contained in this report by the third party is the sole responsibility of the third party. AMEC
will not accept any responsibility for damages resulting from a decision or an action made by
a third party based on the information contained in this report.



