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2.1.2 Results  

The total quantity of sanitary sewer infrastructure owned by the Village of Bible Hill is summarized 
in Table 2. 

Table 2. Inventory Quantity Summary 

Asset Type Quantity 

Gravity Sewers 42,027m 

   Unknown 173m 

   150mm 499m 

   200mm 30,039m 

   250mm 5,211m 

   300mm 3,017m 

   375mm 2,194m 

   450mm 894m 

Forcemains 1,366m 

Manholes 516 

Pumping Stations 3 

A map illustrating the extent of the sanitary sewer system is shown in Figure 4.
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Figure 4: Sanitary Sewer System Map
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2.3.2 Results  

Sewers 

Sewer condition rating results (and the sources of data used to estimate condition) are 
summarized in Figure 6 and a map demonstrating the condition of each sewer is presented in 
Figure 8. 

 

Figure 6: Sewer Condition Rating Summary 

Very Good Good Fair Poor Very Poor Unknown
Age-based Estimates 1.6 8.2 6.3 7.8 0.0 0.0
Colchester Inspections 10.9 1.6 0.5 0.6 0.4 0.0
RVA Inspections 4.8 0.4 0.2 0.1 0.2 0.0
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Figure 8: Sewer Condition Rating Map 
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Figure 9: Manhole Condition Rating Map 
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From the year 2050 to 2100, an additional $19.2 million of investment is potentially required. 
However, we caution the Village on using these estimates for long-term planning purposes as 
advances in technology and changes in local demographics/conditions will likely have a significant 
impact on needs & costs. 

In addition to the replacement needs of sewers and manholes, we anticipate all three pumping 
stations will require major renewal over the next 30 years. As described in section 3.1, a majority 
of the Somerset station components and some components of the Osprey Ridge station will 
require repair/renewal over the next 10 years. The Osprey Ridge and Recreation Park stations 
are generally still in good or fair condition, but there is the potential for major renewal over the 
next 30 years. Typical useful life estimates for major pumping station components (pumps, 
motors, panels, valves) is approximately 25-30 years. Given this estimate, there is the potential 
that additional replacements of Osprey Ridge pumping station components and a full replacement 
of Recreation Park pumping station components will be required. Structural elements of these 
stations (wet wells and valve chambers) are likely to still be in good condition over the next 30 
years and replacement is unlikely. The total replacement value for components warranting 
replacement over the next 10 to 30 years is between $250,000 and $300,000 (depending on the 
timing of Osprey Ridge pump replacement). A breakdown of future potential costs is presented in 
Figure 16. 

 

Figure 16. Potential Replacement Costs of Pumping Stations (2031 to 2050) 
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Figure 17: Map of Sanitary Sewer Network Age Distribution 
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Table 11: Detailed 10-Year Capital Plan 

Activity Expenditures 
ID Asset ID(s) Asset Description Recommendation 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 TOTAL 
Sewers                       
S1 BHGR14501440 Crossing Farnham Brook Complete excavation and replacement. $62,000                   $62,000 
S2 BHGR17301720 Pictou Localized excavation and replacement.     $18,000               $18,000 
S3 BHGR46004590 Dunrommin Localized excavation and replacement.       $15,000             $15,000 
S4 BHGR50105000 Scenic Minor repair (gasket protruding).       $2,000             $2,000 
S5 BHGR32103180 Main Localized excavation and replacement. $19,000                   $19,000 
S6 BHGR07100700 Allison Clean and re-video.       $300             $300 
S7 BHGR50905080 Maple Localized excavation and replacement.       $9,000             $9,000 
S8 BHGR41504130 Bigney Localized excavation and replacement.       $8,000             $8,000 
      Sewers Subtotal $81,000 $0 $18,000 $34,300 $0 $0 $0 $0 $0 $0 $133,300 
Manholes                       
MH1 BHMH0130 Main Excavate and replace. $7,500                   $7,500 
MH2 BHMH0460   Cover replacement.         $1,000           $1,000 
MH3 BHMH0740 Allison Excavate and replace.       $12,000             $12,000 
MH4 BHMH0760 St. Davids Raise and repair cover.         $2,500           $2,500 
MH5 BHMH3040 Murdock Cover and grade ring replacement, spot repairs.         $5,000           $5,000 
MH6 BHMH3280 Ryland Benching improvements.         $3,000           $3,000 
MH7 BHMH3580 College Cover and grade ring replacement, spot repairs. $5,000                   $5,000 
MH8 BHMH3750 Riverside Cover and grade ring replacement, spot repairs.         $5,000           $5,000 
MH9 BHMH4330 Pictou Benching improvements.         $3,000           $3,000 
MH10 BHMH4700 Main Grade ring replacement. $2,500                   $2,500 
      Manholes Subtotal $15,000 $0 $0 $12,000 $22,500 $0 $0 $0 $0 $0 $46,500 
Pumping Stations                       
PS1 PUMP-005,6 Somerset-Pumps Replace both pumps.   $24,000                 $24,000 
PS2 PUMP-005,6 Somerset-Pumps Replace piping.   $2,000                 $2,000 
PS3 PUMP-005,6 Somerset-Pumps Replace guide bars.   $4,000                 $4,000 
PS4 PUMP-005,6 Somerset-Pumps Replace bolts, brackets and chains.   $6,600                 $6,600 
PS5 STR-005 Somerset-Wetwell Replace access hatch and safety grating.   $5,000                 $5,000 
PS6 STR-005 Somerset-Wetwell Clean wet well chamber.   $500                 $500 
PS7 VALVE-011,12 Somerset-Valves Replace valves and construct new valve chamber.   $17,000                 $17,000 
PS8 IC-007 Somerset-Panel Replace control panel.   $55,000                 $55,000 
PS9 IC-008 Somerset-Sensors Replace float sensors.   $3,000                 $3,000 
PS10 IC-008 Somerset-Sensors New level sensor and transmitter.   $5,200                 $5,200 
PS11 STR-003 Osprey Ridge-Wetwell Clean wet well chamber   $500                 $500 
PS12 STR-004 Osprey Ridge-Valve Chamber Fix seal leak at frame of valve chamber.         $3,000           $3,000 
PS13 STR-004 Osprey Ridge-Valve Chamber Replace safety grating.     $3,500               $3,500 
PS14 PUMP-003 Osprey Ridge-Pump 1 Investigate pump No. 1 issues.     $5,000               $5,000 
PS15 PUMP-004 Osprey Ridge-Pump 2 Replace pump No. 2.     $20,600               $20,600 
PS16 VALVE-007,8,9,10 Osprey Ridge-Valves Paint and clean valves.     $1,000               $1,000 
PS17 VALVE-006 Osprey Ridge-Valves Clean backflow prevention valve.     $1,000               $1,000 
PS18 IC-005 Osprey Ridge-Panel Replace panel               $55,000     $55,000 
PS19 IC-006 Osprey Ridge-Sensors Replace level sensors.               $3,000     $3,000 
PS20 MOTOR-003,4 Osprey Ridge-Motors Check power draw on both motors.     $2,500               $2,500 
PS21 VALVE001,2,5 Rec Park-Valves Paint and clean valves.     $1,000               $1,000 
PS22 VALVE003 Rec Park-Sensors Sensor calibration check.     $1,000               $1,000 
      Pumping Station Subtotal $0 $122,800 $35,600 $0 $3,000 $0 $0 $58,000 $0 $0 $219,400 
      TOTAL $96,000 $122,800 $53,600 $46,300 $25,500 $0 $0 $58,000 $0 $0 $399,200 
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Table 6 - Manhole Inspection Form 

Overall Condition Rating 

Condition Very Good Good Fair Poor Very Poor 

Visual 
Observations 

No signs of 
concrete/brick 
damage, cover 
and frame look 

great. No leaking 
evident. 

No visual 
concrete/brick 
damage, minor 

signs of wear on 
cover and frame. 

No leaking 
evident. 

Minor 
concrete/brick 

damage no gaps 
or exposed rebar, 
minor cracking on 
frame and cover. 

Evidence of 
leaking along walls 

or pipe 
penetrations. 

Significant 
concrete/brick 
damage with 

cracks greater 
than 6mm. Cracks 
greater than 6mm 
or missing pieces 
from frame and 

cover. Significant 
leaks along walls 

or pipe 
penetrations. 

Very poor - critical 
condition. 
Excessive 

concrete/brick 
damage, exposed 
rebar, frame, and 
cover missing or 
not safe for use. 
Soil penetrating 

walls or pipe 
penetrations. 

Element Inspection 

Cover Very Good Good Fair Poor Very Poor Unknown 

Collar / Frame Very Good Good Fair Poor Very Poor Unknown 

Grade Ring Very Good Good Fair Poor Very Poor Unknown 

Riser(s) Very Good Good Fair Poor Very Poor Unknown 

Benching Very Good Good Fair Poor Very Poor Unknown 

Pipe Connection Very Good Good Fair Poor Very Poor Unknown 

Lateral Connections Very Good Good Fair Poor Very Poor Unknown 

Inflow None Slight Minor Heavy Significant Unknown 

Infiltration None Slight Minor Heavy Significant Unknown 

IF MH is a valve chamber: 

Drain Present? Yes No  

Ponding Water? Yes No  

Comments: 

 

4.2.3 Pumping Stations  

As a complex asset, RVA recommends each individual component of a pumping station 

be assigned its own condition rating. Overall condition ratings for the pumping station can 

be calculated as the replacement cost-weighted average of its components but staff 

should recognize there is little value in this overall rating other than for reporting purposes. 

The recommended methodologies to evaluate the condition of each asset type for 

pumping stations is listed below. 
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Criteria Consequence 

PS Pumps 

ALL Moderate (3) 

PS Motors 

ALL Moderate (3) 

PS Valves 

ALL Moderate (3) 

PS I&C 

Type  

PANEL Minor (2) 

FLOW Moderate (3) 

LEVEL Moderate (3) 

GAS Severe (4) 

TEMP Severe (4) 

PRESSURE Severe (4) 

CHEM Severe (4) 
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Data Dictionary 

 
 



 

 

SEWERS 

Data Field Description Data Type Validation Rules 

SEWER_ID Unique identifier for each sewer segment. TEXT UNIQUE 

Pipe_ID Indicates direction of pipe segment, cross matching GIS with Excel. TEXT  

FNODE_ MH_NO of the manhole or structure at the FROM (downstream) end of the segment. DOUBLE  

TNODE_ MH_NO of the manhole or structure at the TO (upstream) end of the segment. DOUBLE  

TYPE Indicates the type of sewer segment. TEXT Domain: 

SewerType 

OWNER Indicates the owner of the sewer segment. TEXT Domain: 

Owners 

SYSTEM Indicates the system which the sewer segment belongs to. TEXT Domain: 

SewerSystem 

DIA_MM Indicates the interior pipe diameter of the segment. DOUBLE  

CONSTR Indicates the primary construction material of the pipe segment. TEXT Domain: 

SewerConstr 

SLOPE Indicates the average slope of the pipe at the time of construction or as measured 
during the CCTV inspections. Slope is measured as a percentage (e.g. 1% grade is 
inputted as 1.00). 

DOUBLE  

INSTALLED Indicates the date of original construction. If the exact date in a year is unknown, 
assume January 1. If the date is unknown, leave as NULL. 

DATE  

LENGTH Indicates the length, measured in meters, of the pipe segment. DOUBLE  

CRITICALITY Indicates the consequence or severity if the pipe were to fail, rated on a scale of 1 
(insignificant) to 5 (catastrophic). 

INTEGER Domain: 

1 to 5 

DQ Indicates the quality of data for the sewer, rated on a scale of 1 (very low) to 10 (very 
high). 

INTEGER Domain: 

1 to 10 

REMARKS Indicates the way the data was collected. TEXT  

DWG_LENGTH Indicates the sewer segment length found in the corresponding as-built drawing. DOUBLE  





 

 

Data Field Description Data Type Validation Rules 

LENGTH_MM If rectangular, indicates the inside length of the manhole, measured in 
millimetres. The longest dimension is always labeled as the length. If 
manhole or structure is circular, leave as NULL. 

INTEGER  

WIDTH_MM If rectangular, indicates the inside width of the manhole, measured in 
millimetres. The shortest dimension is always labeled as the width. If 
manhole or structure is circular, leave as NULL. 

INTEGER  

COVER_SIZE Indicates the diameter, measured in mm, of the manhole cover. INTEGER  

COVER_HOLES Indicates the number of holes located in the cover. Boolean Yes/No 

COVER_FRAME Indicates the type of cover frame. TEXT Domain:  

CoverFrame 

BENCHING Indicates the type of benching in the manhole. Boolean Yes/No 

DWG_TOP_ELEV Indicates the elevation at the top of the manhole structure found in the 
corresponding as-built drawing. 

DOUBLE  

DWG_BTM_ELEV Indicates the elevation at the bottom of the manhole structure found in the 
corresponding as-built drawing. 

DOUBLE  

 
  





 

 

Data Field Description Data Type Validation Rules 

WETWELL_INV Indicates the elevation, measured in metres from the datum, of the 
wetwell. 

Numeric 
(Decimal) 

 

POWER_TYPE Indicates the type power for the pumping station. Text Domain: 

SINGLE 
3-PHASE 

BACKUP_PWR Indicates if backup power (generator), or an adapter for backup power, is 
present on site. 

Text Domain: 

YES 
ADAPTER 
NO 

OVERFLOW Indicates if an overflow pipe is present in the wetwell.  Domain: 

YES 
NO 

OVERFLOW_SIZE Indicates the inside diameter of the overflow pipe, measured in 
millimeters, in the wetwell. If no overflow pipe is present, leave as NULL. 

Numeric 
(Integer) 

 

OVERFLOW_INV Indicates the elevation of the overflow pipe, measured in meters, in the 
wetwell. If no overflow pipe is present, leave as NULL. 

Numeric 
(Integer) 

 

OVERFLOW_MAT Indicates the material type of the overflow pipe in the wetwell. If no 
overflow pipe is present, leave as NULL. 

Text Domain: 

CONCRETE 
PVC 
HDPE 
UNKNOWN 

 

  













 

 

Data Field Description Data Type Validation Rules 

SUBTYPE Depending on the type, identify a subtype of the asset. Text Domain: 

PANEL 
-  
-  
FLOW 
- 
- 
LEVEL 
-  
-  
GAS 
-  
-  
TEMP 
-  
-  
PRESSURE 
-  
- 
CHEM 
- 
- 

MAKE Indicates the make of the I&C. Text  

MODEL Indicates the model of the I&C. Text  

SERIAL Indicates the serial number of the I&C. Text  

 
  





 

 

3. Owners 

CODE DESCRIPTION 
PR PRIVATE 
BH BIBLE HILL 

 
4. SewerConstr 

CODE DESCRIPTION 
CNC CONCRETE 
PVC POLYVINYL CHLORIDE 
HDPE HIGH-DENSITY POLYETHYLENE 
UK UNKNOWN 

 

5. ManholeType 

CODE DESCRIPTION 
AR AIR RELEASE 
BHF BIOSOLIDS HANDLING FACILITY 
CAP CAPPED PIPE END 
CCC CHLORINE CONTACT CHAMBER 
CL CLARIFIER 
CO CLEANOUT 
DC DIVERSION CHAMBER 
FMS FLOW MEASUREMENT STATION 
FP FLUSHING PORT 
HWSPS HEAD WORKS SEWAGE PUMPING STATION 
IW INLET WELL 
MH MANHOLE 
MHI MANHOLE (INACTIVE) 
MHA MANHOLE (ABANDONED) 
OF OUTFALL 



 

 

OVF OVERFLOW 
OD OXIDATION DITCH 
PG PLUG 
RD REDUCER 
SBR SEWAGE BATCH REACTOR 
SBST SMALL BORE SEPTIC TANK 
SLS LIFT STATION 
SPS PUMPING STATION 
STMH STORM MANHOLE 
STPR SEWAGE TREATMENT PLANT (REMOVED) 
TP TRANSITION POINT 
VC VALVE CHAMBER 
VR VERTICAL RISER/AIR RELEASE VALVE 
VS SEWER GATE VALVE 
VT VENT 
WWTP TREATMENT PLANT 
AR AIR RELEASE 
BHF BIOSOLIDS HANDLING FACILITY 
CAP CAPPED PIPE END 
CCC CHLORINE CONTACT CHAMBER 
CL CLARIFIER 
CO CLEANOUT 
DC DIVERSION CHAMBER 
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1.0 INTRODUCTION 

1.1 Background  

The Village of Bible Hill owns and maintains a sanitary sewer system to provide wastewater 

collection services to local residents and businesses. Sanitary sewerage is collected by the 

Village and conveyed to the Central Colchester Wastewater Treatment Facility in Truro where it 

is treated to meet Federal Wastewater effluent regulations. The Village�¶�V��sanitary sewer system 

is comprised of approximately:  

 3 pumping stations  

 43.4 km of gravity sewers  

 1.3 km of forcemains 

 520 manholes  

The Village recognizes the existing quality of the sanitary sewer system data is poor and the 

exact quantities and locations of assets are generally not understood. To overcome this 

challenge, the Village retained the services of R.V. Anderson Associates Ltd. (RVA) to conduct 

a comprehensive assessment of its sanitary sewer system and develop a long-term capital 

needs assessment with recommendations to return the system to a state of good repair. 

To date, RVA has significantly advanced the quality of data and information related to the 

Villa�J�H�¶�V���V�D�Q�L�W�D�U�\���V�H�Z�H�U���V�\�V�W�H�P����Activities completed include: 

1. Development of asset inventory and condition assessment standards. 

2. Comprehensive desktop analysis of sanitary sewer, manhole and pumping station data. 

3. Visual inspection of 294 manhole structures  

4. Visual inspection and pump drawdown assessments of 3 sanitary pumping stations. 

5. Closed-circuit television (CCTV) inspection of approximately 5.5 km of sanitary sewers. 

1.2 Purpose  

The goals of this technical memorandum are to:  

 present the results of a data quality gap analysis to understand the outcomes of the 

asset inventory update, and  

 summarize �W�K�H���U�H�V�X�O�W�V���R�I���W�K�H���F�R�Q�G�L�W�L�R�Q���D�V�V�H�V�V�P�H�Q�W�V���D�Q�G���U�H�S�R�U�W���R�Q���W�K�H���V�D�Q�L�W�D�U�\���V�\�V�W�H�P�¶�V��

current state of infrastructure repair. 

The technical memorandum is divided into two parts, a data quality assessment and a condition 

rating summary, followed by general conclusions for consideration by the Village. 
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2.0 PART I �± DATA QUALITY ASSESSMENT 

2.1 Data Requirements  

Having an accurate and up to date inventory of assets is essential to the effective operation and 

maintenance of the sanitary sewer system. Asset inventories facilitate long term planning and 

decision making by documenting asset quantities and existing conditions. Data contained in the 

asset inventory must be complete and accurate to appropriately assess the system�¶s current 

state of repair. Most importantly, data must be collected with purpose �± and information should 

not be collected unless it is to be used to achieve a specific business objective. As such, RVA 

ha�V���L�G�H�Q�W�L�I�L�H�G���W�K�H���I�R�O�O�R�Z�L�Q�J���G�D�W�D���U�H�T�X�L�U�H�P�H�Q�W�V���I�R�U���W�K�H���9�L�O�O�D�J�H�¶�V���V�D�Q�L�W�D�U�\���V�H�Z�H�U���V�\�V�W�H�P���L�Q�Y�H�Q�W�R�U�\�� 

The prima�U�\���R�E�M�H�F�W�L�Y�H���R�I���W�K�H���9�L�O�O�D�J�H�¶�V���V�D�Q�L�W�D�U�\���V�H�Z�H�U���V�\�V�W�H�P��data is to develop a long-term 

capital plan which details recommended repair and/or renewal activities to ensure the sanitary 

sewer system provides an acceptable level of service to the community. Specific data 

requirements include: 

1. Evaluate the current state of infrastructure repair (condition), 

2. Identify assets where repair and/or renewal is recommended, and 

3. Estimate the costs of recommended repair and/or renewal activities.  

Based on the data requirements listed above, RVA has developed a comprehensive data 

standard, outlining the various data fields to collect for each asset type. These pre-defined list of 

data fields are listed in Appendix C. Additional details on how this data dictionary was 

developed are found in Technical Memorandum #1 �W�L�W�O�H�G���³AM Data Standards and 

Frameworks� .́ 

2.2 Sources of Data  

Sanitary sewer and manhole data are stored in an ESRI Shapefile, while pumping station data 

is managed in a Microsoft Excel workbook. Various sources of data and information were used 

to create these inventories. Table 1 though Table 3 summarize the sources of data and 

information used for each asset type and highlight significant features of each relevant data 

source. 

Table 1. Sewer Data Sources  

Data Source Notes 

Colchester GIS 
Shapefiles 

GIS shapefiles maintained by the Municipality of Colchester which 
illustrates asset locations with corresponding asset information. 

Colchester Excel 
CCTV Inspection 
Workbook 

Excel workbook used to track the results of sanitary sewer system CCTV 
inspections completed by Colchester. 
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As-built Drawings Record drawings provided by the Municipality of Colchester and the 
Village of Bible Hill which capture infrastructure details including 
dimensions, date of installation and/or material type. 

Service Connection 
Data 

Residential and commercial sanitary service connection data provided by 
the Municipality of Colchester to estimate the ages of manholes and 
sewers. 

CCTV Inspections CCTV inspections of approximately 5.5 km of sewer pipe completed by 
RVA sub-contractors to validate asset data and evaluate pipe condition.  

Table 2. Manhole Data Sources  

Data Source Notes 

Colchester GIS 
Shapefiles 

GIS shapefiles maintained by the Municipality of Colchester which 
illustrates asset locations with corresponding asset information. 

Colchester Excel 
Inspection Workbook 

Excel workbook used to track the results of manhole inspections 
completed by Colchester. 

As-built Drawings Record drawings provided by the Municipality of Colchester and the 
Village of Bible Hill which capture infrastructure details such as 
dimensions, date of installation and/or material type. 

Service Connection 
Data 

Residential and commercial sanitary service connection data provided by 
the Municipality of Colchester to estimate the ages of manholes and 
sewers. 

Field Inspections Field inspections completed by RVA staff to evaluate manhole condition 
and verify inventory data. 

Table 3. Pumping Station Data Sources  

Data Source Notes 

Colchester Excel 
Workbook 

Excel workbook which identifies pumping stations managed by 
Colchester. Significant information includes station unique identifiers, 
address, and capacity. 

As-built Drawings Record drawings provided by the Municipality of Colchester which 
capture infrastructure details including dimensions, date of installation or 
material type, and pump/motor and panel labelling. 

Field Inspections Field inspections completed by RVA staff to evaluate pumping station 
condition and performance, and collect relevant asset data. 
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2.3 Inventory Update  Methodolog y 

As noted above, the asset inventory database is generated from several sources of information. 

Where possible, existing asset information was leveraged to minimize the extent of manhole 

and sewer field inspections. During the review period all sources and forms of data available to 

RVA were reviewed to confirm and/or update existing asset information based on the data 

framework established in the previous phase of work. This iterative methodology allowed RVA 

to replace asset information as required once more appropriate data became available. The flow 

chart presented in Figure 1 illustrates the process through which RVA assembled �W�K�H���9�L�O�O�D�J�H�¶�V��

asset inventory. 

Figure 1. Asset Inventory Update Methodology  

 

RVA used GIS Shapefiles provided by the Municipality of Colchester as a starting point for the 

asset inventory. The data proved to be an excellent starting point as manhole and sewer 

inspections had been completed as recently as 2019. However, the data did need to be trimmed 

and cleaned to limit the datasets to assets owned by the Village of Bible Hill. All relevant data 

fields were joined to existing GIS shapefiles and cleaned to implement the data framework 

established with the help of Village staff. The implementation of the data framework at this stage 

was essential to ensure consistency during the as-built drawing review and future work 

completed by the Village. 

The as-built drawing review was completed by �5�9�$�¶�V���V�X�E�F�R�Q�V�Xltant, Mitchelmore Engineering 

Ltd. (MECO). MECO staff reviewed each of the 150+ record drawings to identify additional 

features of the assets and to update the inventory accordingly. The exercise proved to be very 

beneficial for confirming existing asset details and addressing gaps from the previous stage of 

review. As-built drawings were specifically useful for populating asset installation dates, material 

types, and structure lengths and dimensions. 

By using the Municipality of Colchester�¶�V���H�[�L�V�W�L�Q�J���G�D�W�D���D�Q�G���F�D�U�U�\�L�Q�J���R�X�W���D���F�R�P�S�U�H�K�Hnsive as-

built drawing review, RVA was able to identify and prioritize assets requiring field inspection. 

This cost-effective approach reduced redundancy as Colchester had inspected a large portion 

of the Village�¶�V���P�D�Q�K�R�O�H�V���D�Q�G���V�H�Z�H�U�V���L�Q���U�H�F�H�Q�W���\�H�D�U�V�����%�D�V�Hd on the assets recommended by 

RVA, MECO Engineering completed 294 manhole inspections. Additionally, Clean Earth 
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Technologies was retained as a sub-contractor to complete approximately 5.5 km of sanitary 

sewer CCTV inspections. Maps identifying the location of manholes and sewers which were 

inspected are presented in Appendix A. The inspections were used to confirm existing asset 

information (i.e., material type, length/depth, size/diameter, location, etc.) and to assist in the 

evaluation of the current condition of manholes and sewers. The results of the inspections were 

integrated into the asset inventory for further evaluation and gap analysis.  

Finally, RVA carried out a review of service connection data provided by the Municipality of 

Colchester to address the last remaining gaps for the asset inventory. Specifically, the service 

connection data of residential and commercial buildings in the Village was used to estimate the 

original date of installation for adjacent manholes and sewers. This analysis was limited to only 

a few areas where Colchester data and the as-built drawing review did not identify ages but 

ensured the asset inventory was 100% complete in terms of installation dates. 

2.4 Gap Analysis  

A gap analysis is performed for each asset type to summarize the current state of data quality 

and to identify outstanding deficiencies and unknowns. The following information is included in 

each asset type�¶�V���J�D�S���D�Q�D�O�\�V�L�V: 

 Asset Completeness - what assets are included and how successful was the data 

review? 

 Data Completeness �± how complete and accurate is the data for each asset? 

2.4.1 Sewers  

Asset Completeness 

There are approximately 43.4 kms of sanitary sewer (42.1 kms of gravity sewer and 1.3 kms of 

pressure forcemain) identified in the �9�L�O�O�D�J�H�¶�V asset inventory database. An overview map 

showing the location of each sewer segment (and manhole) is presented in Figure 2, with a 

higher resolution map provided in Appendix B. Based on data information available, field 

investigations and on-going discussions with Bible Hill and Colchester staff, RVA is confident it 

has captured a significant majority (>95%) �R�I���W�K�H���9�L�O�O�D�J�H�¶�V���V�D�Q�L�W�D�U�\���V�H�Z�H�U��network.  

Through discussions with Village staff, infrastructure that was removed during previous stages 

of work due to being in or out of the Village boundary were identified for inclusion in the asset 

inventory. Those areas (i.e., Brookside Drive and Old Courthouse Branch Road) have been 

incorporated into the asset inventory for the purposes of this technical memorandum. 
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Figure 2. Sanitary Sewer System Map  

The primary source of data used to generate the inventory is the Municipality of Colchester�¶�V��

GIS shapefiles and CCTV inspection records. Where applicable, as-built record drawings 

provided by Colchester and Bible Hill were also used to confirm or update existing asset data. 

The results of the data review were further supported through many meetings and 

correspondence between Village, Municipality of Colchester, and RVA staff.  

While the completeness of sanitary sewer information is very high, we believe some gaps still 

exist. These gaps are likely in areas where there was insufficient data, limited or no access 

during inspections, or where no asset records existed at all. An example of this is the area west 

of Vimy Road (Figure 3) which has very little sanitary sewer infrastructure documented in the 

database. It is likely the neighbourhood has additional sewer segments or manhole structures 

than what is tracked in the database, however not well understood. 
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Figure 3. Example of Missing Sanitary Sewer Infrastructure Data West of Vimy Road  

Another area of interest is the Hazel Drive area off Pictou Road (Figure 4). In this area there are 

several manholes but no sewer segments connecting the system together. This is further 

supported by the as-built drawings for area which illustrate several sewer segments and more 

manholes. However, RVA has not added additional objects to the asset inventory based on the 

record drawings and it is recommended any additions should be confirmed/added through field 

observations and coordination with the Municipality of Colchester. 

 

Figure 4. Example of Missing Sewer Segments on Hazel Dr. 
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Data Completeness 

Figure 5 summarizes the level of completeness of each data field for sanitary sewers in the 

database. 

 

Figure 5. Sanitary Sewer Data Completeness  

Overall, the completeness of sanitary sewer data is high. Diameter is nearly 100% complete for 

all assets with only two segments with unknown diameters. Gaps still exist for the material type 

and slope with approximately 32% and 9% of assets being unknown, respectively. Gaps present 

for dates of installation in previous iterations of the asset inventory were addressed based on 

known data for adjacent infrastructure, additional as-built drawings provided by Bible Hill and 

service connection data provided by Colchester. 

2.4.2 Manholes  

Asset Completeness 

In total, 520 manhole structures have been documented in the asset inventory. Similar to the 

sanitary sewer segments, RVA is confident it has captured a significant majority (> 95%) of the 

�9�L�O�O�D�J�H�¶�V��manholes in the inventory database. 

The primary sources �R�I���V�H�Z�H�U���G�D�W�D���Z�H�U�H���W�K�H���0�X�Q�L�F�L�S�D�O�L�W�\���R�I���&�R�O�F�K�H�V�W�H�U�¶�V���*�,�6���V�K�D�S�H�I�L�O�H�V���D�Q�G��

Excel workbook records, while the as-built drawings were used to confirm or update existing 

asset data. Furthermore, the Municipality of Colchester provided extensive manhole inspection 

records which were reviewed in detail to screen manhole structure for potential inspection. This 

exercise reduced redundancy in inspections and was used to validate existing data tracked in 

the GIS database. 
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Remaining gaps are still present for manholes which were inaccessible during field inspections 

and in areas where no manhole records were found during the data review, but structures are 

likely to exist. When the manhole GIS dataset is visually inspected it is apparent in some areas 

that sewer segments likely do not span the length documented in the GIS without additional 

manhole structures. Presented in the Figure 6 is a potential example of missing data where two 

sewer segments located on Main Street are shown to span approximately 180 m in length each. 

From our experience this is unlikely without additional manholes being present to facilitate 

maintenance. As manholes missing from the asset inventory are discovered, they should be 

added accordingly to the GIS database. 

 

Figure 6. Example of Area Likely Missing Manholes  

Through discussions with Village staff, infrastructure that was removed during previous stages 

of work due to being on or out of the Village boundary were identified for inclusion in the asset 

inventory. Those areas (i.e., Brookside Drive and Old Courthouse Branch Road) have been 

incorporated into the asset inventory for the purposes of this technical memorandum. 

Data Completeness 

Figure 7 summarizes the level of completeness of each data field for manholes in the inventory 

database. 
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Figure 7. Sanitary Manhole Data Completeness  

Overall, the level of data completeness is high, but several gaps still exist. Data fields where 

gaps exist include diameter, material, inlet & outlet invert elevations, and cover characteristics. 

While important, these unknown asset details can be addressed during future inspections 

performed by the Village and will not significantly impact repair or rehabilitation 

recommendations in subsequent RVA deliverables. Gaps present for dates of installation in 

previous iterations of the asset inventory were addressed based on known data for adjacent 

infrastructure, additional as-built drawings provided by Bible Hill and service connection data 

provided by Colchester.  

2.4.3 Pumping Stations  

Asset Completeness 

In total, there are three (3) pumping stations located throughout the Village of Bible Hill. The 

location of each pumping station is presented in Figure 8. 
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Figure 8. Location of Sanitary Pumping Stations  

Based on discussions with Village and Colchester staff, RVA believes this is a complete list of 

pumping stations and no outstanding gaps exist. 

Data Completeness 

Data completeness is evaluated for the pumping station and each individual component type. 

Results are summarized in Figure 9 to Figure 14. 
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Figure 9. Pumping Station (Parent) Data Completeness  

 

Figure 10. PS-Pump Data Completeness  
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Figure 11. PS-Structure Data Completeness  

  

Figure 12. PS-Instrumentation Data Completeness  

 

Figure 13. PS-Motor Data Completeness  

  

Figure 14.  PS-Valve Data Completeness  

 

Overall, the quality of data is high with relatively minor gaps throughout. While site inspections 

were performed, much of the data related to the station components is not visible from the 

surface (e.g., motor serial no.) or there was insufficient documentation to properly identify key 

parameters (e.g., motor load). Despite these gaps, there is sufficient data quality to rate the 

condition of the pump stations and to adequately prepare a long-term capital plan for the 

Village.   
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3.0 PART II - CONDITION SUMMARY 

In addition to summarizing the quality of sanitary sewer asset data, RVA now has sufficient data 

and information to present a preliminary overview of the condition of each asset type. This 

section describes the methodologies used to evaluate the condition of sanitary infrastructure 

and summarizes the overall state of repair of each asset type (sewers, manholes and pumping 

stations). 

3.1 Sewers  

Methodology 

The condition of sanitary sewers is estimated using one of three sources of information, ranked 

in order of preference: 

1. RVA Sewer CCTV Inspections 

2. Colchester Sewer CCTV Inspections 

3. Theoretical, Age-based Estimates 

The most reliable method to evaluate the condition of sewers is using Closed-Circuit Television 

(CCTV) cameras run through individual pipe segments. CCTV videos allow engineering staff to 

locate and assess deficiencies and identify areas requiring repair or rehabilitation. In October 

2020, RVA completed approximately 5.5 km of sanitary sewer inspections using CCTV. 

Additionally, Colchester staff have conducted several CCTV studies in recent years, totalling 

13.8 kms. In total, 19.3 kms of gravity sewer have been inspected by CCTV representing 45% 

of the �9�L�O�O�D�J�H�¶�V���V�D�Q�L�W�D�U�\���V�H�Z�H�U���Q�H�W�Z�R�U�N�� 

Lastly, in the absence of CCTV inspections, or if insufficient information is available to make a 

reasonable estimate, pipe segment condition can be estimated using a simple, age-based 

estimate. Age-based estimates assume a pipe segment deteriorates at a standard deterioration 

rate and can be used to predict pipe condition. For assets with unknown dates of installation, 

their age was estimated using the as-built drawings provided by Colchester and Bible Hill as 

well as the service connection data for buildings within the Village. This approach ensured the 

remaining 55% of the pipe network which were not part of recent inspections had appropriate 

condition estimates to facilitate long-term planning. 

A breakdown showing the different methodologies used to estimate sewer pipe condition is 

presented in Table 4. 
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Table 4. Sewer Condition Rating Sources  

Source Total Length 
(m) % of Total 

RVA CCTV Inspection 5,635 13% 

Colchester CCTV Inspection 13,851 32% 

Age-based Estimate 23,905 55% 

TOTAL 43,392 100% 

Results 

Draft sewer condition rating results (and the sources of data used to estimate condition) are 

summarized in Figure 15 and a map demonstrating the condition of each sewer is presented in 

Figure 17. 

Note: Sewer condition ratings are still in DRAFT form and are expected to change upon a 

detailed quality-assurance (QA) review by RVA senior engineers. 

 

Figure 15. Sewer Condition Rating Summary  

Overall, the �9�L�O�O�D�J�H�¶�V���V�D�Q�L�W�D�U�\���V�H�Z�H�U���V�\�V�W�H�P���L�V���L�Q���*�R�R�G���F�R�Q�G�L�W�L�R�Q�����E�X�W���W�K�H�U�H���D�U�H���V�R�P�H��

deficiencies which should be addressed in the short-term. Approximately 8.9 kms of the sewer 

segments are rated in a poor or worse condition and may require immediate repairs or 

rehabilitation. However, a large majority (7.8km) of the segments in a poor or worse condition 

are driven by age-based estimates and additional investigation is recommended to validate.  

Very Good Good Fair Poor Very Poor Unknown

Age-based Estimates 1.6 8.2 6.3 7.8 0.0 0.0

Colchester Inspections 10.9 1.6 0.5 0.6 0.4 0.0

RVA Inspections 4.8 0.4 0.2 0.1 0.2 0.0
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3.2 Manholes  

Methodology 

The condition of manholes is estimated using one of three sources of information, ranked in 

order of preference: 

1. RVA Manhole Inspection Records 

2. Colchester Manhole Inspection Records 

3. Theoretical, Age-based Estimates 

Inspections completed by RVA were used as the top priority for assigning final condition ratings 

in the inventory as they were most recently completed. RVA completed 294 manhole 

inspections for the purposes of this work, including 57 incomplete inspections due to structures 

not being found or limited access during inspection. Attached in Appendix A is a map illustrating 

the manhole inspections completed by RVA, including the 57 incomplete inspections. Should 

the Village like to investigate the manholes with incomplete inspections further, Appendix E 

contains a map illustrating the incomplete inspections alone as well as a table presenting the 

corresponding manhole identifiers and descriptions as to why inspections could not be 

completed. 

The remaining manhole structures which were not inspected by RVA (approximately 200) were 

assigned condition ratings based on the records provided by the Municipality of Colchester and 

the Village of Bible Hill. In the event a manhole was not inspected by either RVA or Colchester 

staff, condition rating was estimated by using age as a proxy (i.e., recently constructed 

manholes assumed to be in a Good condition). The breakdown of condition rating sources used 

is summarized in Table 5. 

Table 5. Manhole Condition Sources  

Source Total Count % of Total 

RVA Inspection 220 42% 

Colchester Inspection 263 51% 

Age-based Estimate 37 7% 

TOTAL 520 100% 

Results 

Draft manhole condition rating results are summarized in Figure 16, and a map demonstrating 

the condition of each individual manhole is presented in Figure 18.  

Note: Manhole condition ratings are still in DRAFT form and are expected to change upon a 

detailed quality-assurance (QA) review by RVA senior engineers. 
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Figure 16. Manhole Condition Rating Summary  

�2�Y�H�U�D�O�O�����W�K�H���9�L�O�O�D�J�H�¶�V���P�D�Q�K�R�O�H�V���D�U�H���L�Q��good to very good condition, with very few manholes 

requiring any significant repair or renewal. There are several manholes which may require minor 

maintenance, details of which will be provided in future deliverables. We recommend that future 

inspections should focus on evaluating manholes where the condition is either unknown or 

sourced from an age-based estimate. 
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Figure 17. Sewer Condition Rating Map  
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Figure 18. Manhole Condition Rating Map  








































































































































































































































































































