
 

Technical Memorandum 

To: Shannon Kelly, King County Department of Natural Resources and Parks 

From: HDR 
Robin Kirschbaum  

Date: December 17, 2015 

Subject: Revised DRAFT Technical Memorandum 1 (TM 1) – Tasks 200 and 300, King County 
Right of Way Drainage Coordination Assessment (Phases 1 and 2) 

Executive Summary 
This executive summary provides a brief introduction of the King County Right of Way 
Drainage Condition Assessment project and the problem being considered, discusses the 
methodology used to address the problem, and lists the principle conclusions and 
recommendations. 

Introduction 
The King County (County) Road Services Division (Roads) manages the majority of the 
drainage within the right of way (ROW) in unincorporated King County.  A large portion of this 
drainage system is at or nearing the end of its useful life.  The largest and most costly 
components of this aging system are pipe systems and metal culverts 24-inch or larger in 
diameter, referred to in this study as the regional trunk drainage system.   

County Roads has an on-going effort to map and inventory the trunk drainage system.  
Drainage features are assigned an asset identification number and components of each 
asset are inventoried.  This data is stored in the County’s Stormwater Geodatabase 
(SWGDB), which will be used to inform asset management decisions for managing the 
system cost-effectively with reduced risk and improved public safety.  

The County Council has requested a report from County staff that will describe the location 
and condition of the drainage system within major road ROWs in unincorporated King 
County, the estimated accuracy of the resultant database, an analysis of the data to assess 
risks and impacts, and a prioritized program for maintenance, including replacement 
schedule and costs.  The County Council has also called for another report that will include, 
among other items, a plan for investments in drainage projects. 

Roads and the Water and Land Resources Division (WLRD) have formed a partnership to 
respond to the County Council and to administer this project.  WLRD retained HDR as the 
Prime Consultant to lead the project, which entails asset inventory validation, data collection, 
and mapping and recommending the level of service and asset management strategies for 
the regional drainage system.  The results of this project will be used by County staff to 
complete their reports to the County Council.  

The work performed under this contract is organized into two phases, as follows: 

• Phase 1 includes assessing the condition of prioritized drainage assets, assessing 
potential risks associated with managing the system and with public safety, 
evaluating system maintenance and renewal needs, and recommending strategies to 
manage the system proactively, cost-effectively, and safely.   
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• Phase 2 includes updated risk assessment and corrective action planning; cost 
estimates for recommended near-term corrective actions; and analysis and 
comparison of alternative management strategies (i.e., levels of service) and their 
relative risks and financial impacts over the next 100 years. 

Methodologies 
The methodologies used for this study entailed the following 4 main components: 

• Asset inspections; 

• Business Risk Exposure (BRE) risk score calculation; 

• BRE risk threshold development; and 

• Risk mitigation action assignment. 

Assets were inspected to verify, update, and collect attribute and positional location and 
structural condition ratings using the County’s Environmental Systems Research Institute 
(ESRI)-compatible, mobile collection platform.  Asset data collected in the field was stored in 
the County’s SWGDB and used to support analysis and development of asset management 
recommendations. 

BRE risk score is a calculated value that represents the County’s relative overall assumed 
risk of the failure of an asset or asset group.  Values range between 1 and 100, with higher 
values indicating increasing levels of risk.  The BRE scoring results are used to help prioritize 
investments in inspection, maintenance, rehabilitation, and replacement activities, informing 
the prioritization of near- and long-term actions needed to mitigate asset risks and/or help 
meet level of service goals.   

BRE risk thresholds were developed to define critical, high, medium, and low risk levels.  The 
asset risk levels were then used in a decision model framework to assign risk mitigation 
actions to help reduce asset risk and lower the long-term cost of ownership.      

The results of this work will be used to estimate the cost of implementing near-term (i.e., 
within approximately 10 years) risk mitigation actions for the identified critical assets.  This 
cost estimating work will be performed in Task 400 (Phase 2) and will be documented 
separately.  In Task 500 (Phase 2), level of service alternatives will be identified and their 
long-term (i.e., 100 year) cost of ownership will be evaluated and compared.  The methods 
used here to identify risk levels and assign risk mitigation actions will be tailored to each level 
of service alternative and used to support the Task 500 work.  

Conclusions and Next Steps 
Thirty-three (33) assets were determined to be critical, because they were either failing or at 
risk of imminent failure.  Near-term risk mitigation actions were assigned for these critical 
assets, including immediate preservation and enhanced condition assessment.  These near-
term actions should be conducted within the next approximately 10 years, as funding allows, 
given the critical nature of the asset conditions and risk scores. 

The decision logic model used to assign risk mitigation actions is considered useful for this 
study to support strategic business planning efforts (see the Task 500 Report).  However, it 
does not include the detailed decision-making parameters that should be applied on a 
project-by-project basis. For instance, though preservation rehabilitation may be assigned, 
further assessment is required to determine whether rehabilitation is feasible and, if so, the 
most appropriate type of rehabilitation to be used. 

Therefore, we anticipate that more detailed analysis will be needed to support development 
and prioritization of specific projects (or packages of projects) to be implemented by Roads.  
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The risk mitigation actions recommended in this memorandum should be factored into other 
project identification and prioritization techniques used by Roads, such as business case 
evaluation or options analysis.  

Recommendations from the level of service alternatives analysis (See Task 500 Report) 
should be implemented in coordination with Roads’ Strategic Plan for Road Services (King 
County 2014).  The Strategic Plan for Road Services establishes the goals for road services 
delivery and the policies and guidelines for managing the County’s roadway system. 

A summary of priority recommended next steps is as follows: 

1. Near-term risk mitigation actions  

• Assets at critical risk may be severely compromised, and the recommended 
action should be considered within the next 10 years.   

2. On-going asset inspections  

• Conduct on-going asset mapping, inventory, and condition assessment to 
provide asset data for: 

o Assets that were not inspected in Phase 1. 

o Existing assets that get modified by drainage or transportation improvement 
projects over time.  

o New assets that get installed over time. 

• Collect the data that will be needed to evaluate the POF and consequence of 
failure (COF) factors in the final evaluation framework (see recommendations 
below). 

• For all components except for manholes, the defect severity rating was less than 
the physical condition rating (for manhole assets they were the same). This 
suggests that the nature of the defects observed should be evaluated over time 
to better gauge the impact on the asset’s structural function. Further 
recommendations of this nature will be made in the Task 500 Report. 

3. On-going BRE risk score updates 

• Finalize the recommended POF evaluation framework (Table 3-3). 

• Finalize the COF evaluation framework: 

o Evaluate and re-weight the existing factors to reflect the COF from a road 
user standpoint. The current weighting heavily emphasizes the consequence 
to road maintainability. 

o Add additional factors to the COF calculation, particularly factors that may be 
verified or “truthed” in the field during condition assessment and inspection. 
This will validate the geospatial association of existing factors and increase 
the accuracy of COF. 

o Once levels of service alternatives are developed (Task 500), revisit the COF 
factors and add additional environmental and social factors. 

• Update BRE risk scores, using data from the on-going mapping, inventory, and 
condition assessment and the final POF and COF evaluation framework. 
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1 Introduction 
In August 2015, the King County (County) Water and Land Resources Division (WLRD), in 
partnership with the Road Services Division (Roads), contracted with HDR to complete a 
study of the regional drainage system located within the public right of way in unincorporated 
King County.  The Consultant team led by HDR included CH2M Hill, Urban Tech Systems, 
and Robin Kirschbaum. 

The project, entitled King County Right of Way Drainage Condition Assessment, entailed 
asset inventory validation, data collection, and mapping for high priority portions of the 
regional trunk drainage system.  The assets that were prioritized for assessment in this 
project were pre-selected by the County based on preliminary structural condition 
assessment.   

The work performed under this contract is organized into two phases, as follows: 

• Phase 1 includes assessing the condition of prioritized drainage assets, assessing 
potential risks associated with managing the system and with public safety, 
evaluating system maintenance and renewal needs, and recommending strategies to 
manage the system proactively, cost-effectively, and safely.   

• Phase 2 includes updated risk assessment and corrective action planning; cost 
estimates for recommended near-term corrective actions; and analysis and 
comparison of alternative management strategies (i.e., levels of service) and their 
relative risks and financial impacts over the next 100 years.  

1.1 Project Goals 
The primary goals of this project are to: 

• Update, verify, or collect attribute data for prioritized portions of the drainage trunk 
system within major road right of way areas in unincorporated King County; 

• Assess the risks of asset failure; and 

• Develop a prioritized program for maintenance, including replacement schedule and 
costs. 

1.2 Purpose of this Technical Memorandum 
This Technical Memorandum #1 (TM1) documents the methods, assumptions, and results of 
work performed under Tasks 200 (Phase 1) and 300 (Phase 2).  The results documented in 
this TM will be used as a basis for developing cost estimates for recommended near-term 
Risk Mitigation Actions (Task 400, Phase 2) and for developing level of service alternatives 
and assessing and comparing their long-term costs of ownership (Task 500, Phase 2). 

TM1, along with the Task 500 Report, will be used by County staff to complete their reports to 
the County Council.  As requested by the County Council, one report will describe the 
location and ion of the regional trunk drainage system, the estimated accuracy of the 
resultant database, an analysis of the data to assess risks and impacts, and a prioritized 
program for maintenance, including replacement schedule and costs.  The other report will 
include, among other items, a plan for investments in drainage projects.   
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1.3 Definitions 
Business Risk Exposure (BRE) Risk Score:  A number representing the County’s relative 
overall risk associated with failure of an asset or group of assets.  It is composed of two 
factors:  probability of failure (POF) and consequence of failure (COF). POF is the likelihood 
that at any given time an asset will fail. COF is the set of costs that may be or is incurred if an 
asset fails.     

BRE Risk Threshold:  Threshold values that delineate risk levels for critical, high, medium, 
and low risk assets. 

Estimated Effective Life (EEL):  Systematic estimate of the remaining asset life in years. 

Imminent Threat (Imminence):  Implies that there is a threat which is present now, although 
the impact of the threat may not be felt until later.  [9th Circuit Price]     

Inventory:  The County’s stormwater inventory refers to the known components where the 
location (sub-meter horizontal accuracy), component classification (according to the County’s 
Stormwater Framework standards), and the attribution of basic dimensions and material are 
correct, up to date, and stored in the central Stormwater Geodatabase (SWGDB).  

Mapped:  The County’s stormwater mapping refers to the known components that are stored 
within its central SWGDB as features or locations. 

Maintenance:  Repair and maintenance activities taken to prevent a decline, lapse, or 
cessation in the use of structures and systems and includes replacement of dysfunctioning 
facilities. Repair and maintenance also include the replacement of existing structures with 
different types of structures, provided that such replacement is required to meet current 
engineering standards or by one or more environmental permits and the functioning 
characteristics of the original structure are not changed. 

Percent Consumed:  The age of the asset divided by the estimated effective life (EEL; see 
definition above).  

Preservation:  Preventative maintenance ctivities to provide and maintain serviceable 
roadways and/or planned strategies of cost-effective treatments to an existing roadway and 
its appurtenances that preserve the system, retard future deterioration, and maintain the 
functional condition of the system. Also includes the process used to extend the functional 
condition by adding longer life to the roadway surface without increasing the structural 
capacity of the roadway. 

Regional drainage systems: Enclosed storm and surface water conveyance systems of 
regional importance that comprise pipe systems and culverts 24” in diameter and larger.  

Risk Mitigation Action:  Actions taken to mitigate risk of asset failure.  Categories include 
Mapping, Inventory, and Condition Assessment; Inspection; Maintenance; and Preservation.   
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Road Tier:  Tiered system used by Roads to guide work on roads in unincorporated King 
County.  The system includes 5 tiers, with Tier 1 roads receiving the most service and Tier 5 
receiving the least (King County 2015; see table below): 

Road Tier Description 

1 • Carry 50% ot total daily trips. 
• Heavily traveled and connect large communities, major services, and 

critical infrastructure. 

2 • Carry 20% of total daily trips. 
• Heavily traveled, serving smaller geographic areas and providing 

alternate routes to Tier 1 roads 

3 • Carry 15% of total daily trips. 
• Serve local communities and large residential areas. 

4 • Carry 5% of total daily trips. 
• Local residential dead-end roads with no other outlet. 

5 • Carry 10% of total daily trips. 

Stormwater Geodatabase (SWGDB):  The County’s central Stormwater Geodatabase, 
managed by WLRD. 

2 Background 
King County maintains 1,500 miles of roads and 180 bridges in the county’s unincorporated 
areas, outside of cities. This road system supports more than 1 million trips every day.  The 
system also provides pathways for essential public utilities, such as the regional trunk 
drainage system.  Built over many generations, county roads and bridges are in increasingly 
poor condition (King County 2014). 

A large portion of the drainage system within the public right of way in unincorporated King 
County is at or nearing the end of its useful life.  The largest and most costly components of 
this aging system are pipe systems and metal culverts 24-inch or larger in diameter, referred 
to in this study as the regional trunk drainage system.   

Roads conducts on-going efforts to map and inventory the drainage system.  Assets are 
assigned asset identification numbers and their components are inventoried.  This mapping 
and inventory data is stored in the County’s Stormwater Geodatabase (SWGDB), which will 
be used to inform asset management recommendations for managing the system cost-
effectively with reduced risk. 

2.1 Previous Work 
The County used existing SWGDB inventory and best available Geographic Information 
System (GIS) data to identify all 24-inch pipe segments that comprise the regional trunk 
drainage system.  They then used an age-based method to rate the structural condition of 
these pipes.  

The existing inventory did not contain actual age data (or installed date).  Therefore, County 
staff assigned installed dates based on the year of plat for proximate (i.e., within 30 feet) plat 
boundaries and/or the structure build date on nearby parcels.  When this information was not 
available or was considered less reliable, dates from design plans were used instead.  The 
County then estimated preliminary structural condition ratings based on estimated age by 
size and material type.  The published values used by County staff are shown in Table 2-1.  
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Table 2-1. Age-Based Structural Condition Values Used by County Staff in 
Previous Work 

Age Range Size 

Structural Condition 

C
on

cr
et

e 

C
M

P 

D
uc

til
e 

Iro
n 

PV
C

 

A
D

S 

H
D

PE
 

Greater than 100 
years 

8 to 30 inches 4 5 5 5 5 5 

36-inch and larger 3 5 4 5 5 4 

76 to 100 years 
8 to 30 inches 3 5 4 4 4 4 

36-inch and larger 3 5 4 5 5 4 

51 to 75 years 
8 to 30 inches 2 5 3 3 3 3 

36-inch and larger 3 5 3 4 4 3 

26 to 50 years 
8 to 30 inches 2 4 2 2 2 2 

36-inch and larger 3 4 2 3 3 2 

25 years and less 
8 to 30 inches 1 3 1 1 1 1 

36-inch and larger 1 3 1 2 2 1 

The resulting condition ranking scores developed by County staff are shown in Tables 2-2 
and 2-3.  A value of 1 is considered “excellent condition” while a value of 5 denotes that the 
“function is severely compromised”.  The value 3.5 was added by County staff to include all 
CMP pipes that are 15 to 25-years old. 

Table 2-2. Preliminary Condition Ranking by County Staff for Pipes 24-Inch-
Diameter or Larger 

Condition 
Ranking 

Length of 
Pipe (LF) 

Length of 
Pipe (Mi) 

Segment Count 
(#) 

CB 
(#) 

MH 
(#) 

5 7,702 1.45 94 80 0 
4 22,517 4.26 242 201 16 
3.5 8,732 1.65 106 103 6 
3 18,315 3.46 196 195 11 

2 26,850 5.08 278 231 6 
1 56,862 10.76 589 546 29 
Unknown 1,606 0.30 28 21 0 

Totals 142,584 26.96 1,533 1,377 68 

Notes: 
CB Catch Basin 
LF Lineal Feet 
MH Manhole 
Mi Mile 
# Number 
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Table 2-3. Culverts 24-Inch-Diameter or Larger 

Material Length of 
Culverts (LF) 

Length of 
Culverts (Mi) 

Segment Count 
(#) 

Unknown 1,015 0.19 18 
Plastic 2,596 0.00 43 
Concrete 15,148 2.87 282 
Metal 24,560 4.65 449 

Total 43,318 7.71 792 

Notes: 
LF Lineal Feet 
Mi Mile 
# Number 

2.2 Prioritization of Assets for Inspection 
The County used their preliminary structural condition rankings to prioritize the assets to be 
inspected in Phase 1.  For pipes, catch basins, and manholes, assets with condition rankings 
between 3 and 5 were prioritized.  For culverts, metal culverts with condition rankings 
between 1 and 3 were prioritized.  Tables 2-4 and 2-5 summarize the pre-selected priority 
assets, including 573 pipe segments, 539 catch basins, 25 manholes, and 129 metal culvert 
segments (total of 1,266 assets). 

Table 2-4. Pipes, Catch Basins, and Manholes Pre-Selected for Asset Inspection 

Condition 
Ranking 

Length of 
Pipe (LF) 

Length of 
Pipe (mi) 

Segment 
Count (#) CB   (#) MH   (#) 

5 6,578.6 1.25 83 79 0 
4 20,192.7 3.82 218 184 13 
3.5 7,721.2 1.46 85 83 2 
3 17,500.5 3.31 186 193 10 
Unknown 10.7 0.00 1 0 0 
Totals 52,003.7 9.84 573 539 25 

Notes: 
CB Catch Basin 
LF Lineal Feet 
MH Manhole 
Mi Mile 
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Table 2-5. Metal Culverts Pre-Selected for Asset Inspection 

Condition 
Ranking 

Length of 
Culverts (LF) 

Length of Culverts 
(mi) 

Segment Count 
(#) 

3 615.6 0.12 8 
2 2,878.2 0.55 36 
1 5,234.5 0.99 85 
Totals  8728.3 1.66 129 

Notes: 
LF Lineal Feet 
Mi Mile 

3 Methodologies 
The methodologies used for this study entailed the following 4 main components: 

• Asset inspections; 

• Business Risk Exposure (BRE) risk score calculation; 

• BRE risk threshold development; and 

• Risk mitigation action assignment. 

Assets were inspected to verify, update, and collect attribute and positional location and 
structural condition ratings using the County’s Environmental Systems Research Institute 
(ESRI)-compatible, mobile collection platform.  Asset data collected in the field was stored in 
the County’s SWGDB and used to support analysis and development of asset management 
recommendations. 

BRE risk score is a calculated value that represents the County’s relative overall assumed 
risk of the failure of an asset or asset group.  Values range between 1 and 100, with higher 
values indicating increasing levels of risk.  The BRE scoring results are used to help prioritize 
investments in inspection, maintenance, rehabilitation, and replacement activities, informing 
the prioritization of near- and long-term actions needed to mitigate asset risks and/or help 
meet system level of service goals.    

BRE risk thresholds were developed to define critical, high, medium, and low risk levels.  
Assets were assigned to these various risk levels based on their BRE risk scores.  A decision 
logic model in Excel was then used to assign risk mitigation actions to assets based on their 
identified risk level, asset type, and probability of failure (POF).   

The remainder of this section provides more detailed discussion of the methodologies used 
for each of these components of analysis. 

3.1 Asset Inspections 
This section presents the types of assets that were inspected and the standard operating 
procedures and field data collection methods that were used in Phase 1. 

3.1.1 Feature Classes and Attributes Inspected 

The Consultant performed asset inspections for the Phase 1 assets pre-selected by the 
County, listed in Tables 2-4 and 2-5 above.  These assets are categorized in the SWGDB 
into 4 asset feature classes, as defined by the County’s implementation of the Puget Sound 
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Stormwater Infrastructure Framework (No Date [ND]a King County).  In the SWGDB, feature 
class corresponds to the Function Types given in the Puget Sound framework.   

Table 3-1 summarizes the Components and Component Types that fall within each feature 
class for the assets inspected in Phase 1, while Table 3-2 provides a detailed list of specific 
attributes that were inventoried for pipes, culverts, and structures (i.e., manholes, inlets, and 
catch basins). 

Table 3-1. List of Pipe, Culvert, and Structure Attributes Inventoried 

Feature Class Components Component Types 

Conv_Closed Culverts  Arch, Box, Round, Squash  
Pipes Stormwater Pipe 

Conn_Access Manhole Type 1, 2, 3, 4-Other 
Conn_NoSump Concrete/Curb Inlet N/A 

Drop Inlet Type 1, 2 
Grate Inlet Type 2 

Conn_Sump Catch Basin Type 1, 1L, 1P, 2-Other 
Grate Inlet Type 1 

Notes: 
N/A Not Applicable 

Table 3-2. List of Pipe, Culvert, and Structure Attributes Inventoried 

Pipes Culverts Structures 

o Component 
o Component type 
o Diameter 
o Height 
o Width 
o Depth 
o Measurement source 
o Material 
o Flow direction 
o Measure down depth 
o Structural condition 

rating 
o Digital photo 

upstream, 
downstream 

o Edited by 
o Edited date 

o Component  
o Component type 
o Diameter 
o Width 
o Height 
o Material 
o Flow direction 
o Depth 
o Structural condition 

rating 
o Carrying ditch flow- 

Yes or No 
o Digital photo 

upstream, 
downstream  

o Edited by 
o Edited date   

o Component 
o Component type 
o Material 
o Pipe count 
o Diameter 
o Width A 
o Width B 
o Cover style 
o Measure down 

depth 
o Measure down 

depth to invert or 
(Depth) 

o Structural condition 
rating 

o Digital photo  
o Edited by 
o Edited date  
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3.1.2 Standard Operating Procedures and Requirements 
Assets were inspected in accordance with the following standard operating procedures 
(SOPs) and requirements: 

• Scope of Work for Phase 1 

• Standard Operating Procedures (No Date [ND]a King County) 

• Field Inspection Instructions (Prepared by CH2M, Revised 9/11/15) (Appendix A) 

• Stormwater Infrastructure Inspection Manual (NDb King County) 

Note that the County’s Stormwater Infrastructure Inspection Manual was used as-is during 
the asset inspection work conducted in Phase 1, but was modified by HDR in Phase 2 (Task 
300 – Update BRE risk score Calculations and Recommended Risk Mitigation Activities for 
the Assets Inspected for Phase 1).  The modifications entailed updated structural condition 
rating definitions and weights and updated Probability of Failure (POF) calculation, both of 
which affect BRE risk score calculation.  See Appendix B for a copy of the modified version of 
the manual, showing track changes, and Section 3.2 for discussion of how the modified 
manual was used to calculate updated BRE risk scores. 

3.1.3 Field Data Collection 
Five (5) to ten (10), two (2)-person crews (up to a total of 20 field crew staff) conducted the 
field asset data collection over roughly a 1-month period. The text below discusses 
equipment used in the field and map packages that were developed to organize geographic 
assignment of field work among the multiple crews.  

 Equipment 
Field crews used iPads running the Collector for ArcGIS application (app) from Esri to verify, 
update, or collect asset attribute and positional location and structural condition ratings.  Each 
of the iPads included a cellular network connection that allowed internet access.  The app 
was configured to read and write data directly to the SWGDB data services hosted by the 
County, so edits were made to the database in real-time.   

Crews edited the attributes and locations of features, correcting their spatial location using 
sub-meter accurate GPS units connected via Bluetooth.  GIS Analysts used ArcGIS to 
manage collected data and perform QC on the data via a Virtual Private Network (VPN) 
connection to SWGDB, or by editing data checked out via SWGDB data services.   

When connectivity issues were encountered, field crews manually recorded data on paper 
forms.  In such cases, forms were scanned and submitted to the QC team for entry into the 
SWGDB and QC review.   

A detailed list of safety, clerical, electronic, and working field equipment used by crews can 
be found in Attachment A of Appendix A (Field Inspection Instructions). 

 Map Packages 

A total of 14 GIS map packages were developed, grouping the Phase 1 assets to be 
inspected by various field crews each day.  Figure 3-1 shows the location and extent of each 
map package area.  
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Figure 3-1. Map Package Areas 
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The Consultant On-Site Field Manager used the map packages to distribute weekly 
assignments to each of the field crews.  Several factors were considered when distributing 
the assignments, such as traffic control needs, opportunities to cluster work geographically by 
crew, and the complexity of field work needed to complete the investigations.    

Beyond their use in organizing the assignment of daily field work, the map packages provided 
a basis for analysis of trends in risk levels across discrete geographic areas.  In the results 
section below (Section 4), BRE risk analysis and asset management recommendations are 
provided by map package area.  See Appendix C for further discussion on map package 
development and usage. 

 Quality Control 
See Appendix D for discussion of Quality Control procedures implemented during Phase 1 
field data collection. 

3.2 BRE Risk Score Calculation 
The BRE risk score is calculated as the product of two input values, as follows:  

BRE Risk Score = POF x COF, where  

• Probability of Failure (POF) – The relative likelihood that an asset might fail.  This 
factor is driven largely by structural condition. 

• Consequence of Failure (COF) - The relative cost (i.e., monetary, public health and 
safety, social, environmental, etc.) that might result from a failure.  This factor is 
driven largely by an asset’s location relative to other structures and is less sensitive 
to structural condition. 

The BRE risk score formulation and the methods for evaluating COF were based on the 
County’s procedures as outlined in the Business Risk Exposure Calculator for Pipes, Catch 
Basins, Manholes, and Control Structures (NDc King County).   

In Phase 1, the County’s Stormwater Infrastructure Inspection Manual (NDb King County) 
was used to assess structural condition in the field and to calculate preliminary POF values.  
In Phase 2, the methods for evaluating POF were modified from the County’s procedures.  
Detailed discussion of the modifications made is provided below and in Appendix B.  
Appendix E provides detail on BRE risk score calculation, including asset-level calculation 
inputs and results. 

3.2.1 Evaluating Probability of Failure 
As discussed above, POF was evaluated in Phase 1 using the County’s Stormwater 
Infrastructure Inspection Manual (NDb King County).  The manual was modified in Phase 2 
(See Appendix B, showing modifications in track changes).   

Where the original County method uses two POF factors, percent consumed and structural 
condition, to estimate POF, the modified method uses the following six POF factors: 

• Physical Condition  

• Defect Severity  

• Number of Defects  

• Operational Performance 
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• Maintainability 

• Capacity 

All factors are assessed using a 1- to 5-scale, representing a range of “excellent” (1) to 
“failure imminent” (5).  The physical condition POF factor is similar to the County’s original 
structural condition factor, but some modifications were made (Appendix B).  The remaining 
factors were added anew in the modified method.   

Percent consumed, used in the County’s original method, was eliminated in the modified 
method.  This was done because percent consumed for stormwater assets is largely driven 
by structural condition (as opposed to age).  The modified method is deemed to include 
adequate consideration of structural condition using the above factors.  Though percent 
consumed is not used in the modified POF evaluation methodology, it will be used to assess 
asset deterioration in the level of service analysis, to be performed in Task 500 of Phase 2 
(outside the scope of this TM1). 

Table 3-3 summarizes the modified POF factors and their weights, scores, and scoring 
criteria.  The first 3 factors (physical condition, defect severity, and number of defects) are 
structural in nature, while the last 3 factors (operational performance, maintainability, and 
capacity) are non-structural.  Based on the available information at this time, only the 
structural factors could be assessed in Phase 2. 

Consequently, Table 3-3 shows two weighting values:  one for “Weight Applied in Phase 2” 
and another for “Recommended Future Weight”.  The BRE risk scores calculated in Phase 2 
and documented in this TM use the former values.  See Section 5 for further discussion of 
recommendations to implement the recommended weights in future updates by the County.  
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Table 3-3. List of Pipe, Culvert, and Structure Attributes Inventoried 

Factor Weight Scores/Scoring Criteria 
Failure Mode 

Name Type Weight Applied 
in Phase 2 a 

Recommended 
Future Weight b 1 2 3 4 5 

Physical 
Condition 

Structural 

70% 42% Excellent Good Fair Poor Failure Imminent Mortality 

Structural Defect 
Severity 20% 12% No defects No degradation in 

function due to defects 

Defects may impact 
function  

Regular condition 
monitoring required 

Defects impact function 

Action required to continue 
function 

Defects impact function  

Action required to prevent 
mortality 

Defect violates permit or 
County standard 
requirements 

Mortality 

Capacity 

Level of Service 

Financial Efficiency 

Number of 
Structural 
Defects 

10% 6% No defects 1 to 2 defects 3 to 4 defects 5 defects >5 defects Mortality 

Operational 
Performance c 

Non- 
Structural 

0% 16% Exceeds current 
requirements 

Meets current 
requirements with 
negligible attention 
required 

Meets current 
requirements 
intermittently 

Action required to sustain 
performance 

Difficult to sustain 
performance 

Mortality 

Capacity 

Level of Service 

Financial Efficiency 

Maintainability c 0% 12% Baseline maintenance 
only 

Preventative 
maintenance only 

Minor corrective 
maintenance required 

Corrective maintenance 
becoming dominant 

Frequency of work orders 
increasing substantially  

Work orders well above 
average for type of asset 

Recurrent minor repair 

Close monitoring required 

Financial Efficiency 

Capacity c 0% 12% 
Asset is oversized, 
has excess capacity 
available 

Asset is sized properly, 
provides needed 
capacity 

Asset is slightly 
undersized, provides 
needed capacity most of 
the time 

Asset floods or fails to 
provide needed capacity 
on a regular basis  

Significant action is 
needed to maintain 
capacity 

Capacity 

POF Weight 100% 100% 

Notes: 
a. Weight Applied in Phase 2 documents the actual weight applied in calculating the BRE risk scores reported herein (Section 4.2). 
b. Recommended Future Weight represents the recommended weight recommended for future use by the County, when additional information available (See recommendations in Section 5). 
c. Non-Structural POF factors cannot be assessed with information available in this study, but are recommended for County consideration in future updates of BRE risk score calculations (See recommendations in Section 5). 
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3.2.2 Evaluating Consequence of Failure 
COF was determined by assigning a numerical value and a weighting factor to the following 
eight contributing factors.  The guidelines set in Business Risk Exposure Calculator for Pipes, 
Catch Basins, Manholes, and Control Structures (NDc King County) were used in evaluating 
these factors: 

• Depth – The depth of a pipe, channel, or structure will increase the COF due to 
larger impacts to surrounding areas (roads, buildings, other utilities) and higher 
construction costs due to larger excavations and shoring requirements.  

• Size – The size of a pipe, channel, or structure impacts the COF due to the amount 
of flow the system was designed to convey or store. Also influences the cost for 
repair and replacement of materials.  

• Floodplain – This factor is based on the location within a FEMA floodplains (or KC 
Flood Control District delineations). Failure of assets in these areas will have greater 
impact to potential property damage such as accelerated flooding, or public 
safety/loss of life, therefore increasing costs for repair and replacement.  

• Density– Assets were identified to be in one of three density groups; low density 
rural area, high density rural area, or urban area. Failure of assets within the higher 
density area will have impact to more residents living in that area and lead to greater 
construction and traffic control considerations.  

• Sensitive Areas Ordinance (SAO) Sensitive Areas – Environmental impact is 
assessed if the asset is located within a SAO as delineated by King County. Failure 
of assets in these areas will have greater impact on stability of steep slope, water 
quality, fish habitat, and public safety.   

• Road Tier Service Levels – Assets were grouped by the influencing road tier. 
Failure of an asset within a higher road tier service level have a greater impact on 
public and lead to greater construction and traffic control considerations. See Road 
Tier definitions in Section 1.3. 

• Roadways/Railroads – Assets were grouped by: not influenced by a roadway, 
located inside or outside of roadway, or near a railroad. Depending on the criticality of 
the road and the proximity of the asset, failure of the asset may have a greater 
impact on surrounding infrastructure, public safety and lead to greater construction 
and traffic control considerations. 

• Control Structures – Catch basins in the connection sump feature class with or 
without a control structure (sediment filter, trash rack, weir, etc.) for water quality or 
flow control used in the COF calculation.  

Table 3-4 summarizes the COF weights, values, and rating criteria for pipes, taken directly 
from the County’s guidelines (NDc King County).  Table 3-5 summarize the corresponding 
information for catch basins, control structures, and manholes.  
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Table 3-4. COF for Pipes a 

COF Factors Weights Value Rating Criteria 

Depth of Pipe  4 

2 Depth <= 4'  

4 4' < depth <= 8' 

6 8' < depth <= 15 

8 Depth > 15' 

Pipe Size  3 

3 Size <= 12" 

6 12" < size <= 24" 

8 24" < size <= 42" 

10 42" < size <= 72" 

15 Size > 72" 

Floodplain  0.25 

0 Not in a floodplain  

1 Within the 100 year floodplain  

2 Within the 500 year floodplain  

Density Area  0.25 

0 Within low density rural area  

1 Within high density rural area  

2 Within urban area  

SAO Sensitive Areas  0.25 
0 Not within SAO sensitive area  

1 Within SAO sensitive area  

Road Tier Service 
Levels  1.25 

0 Not influenced by road tier  

1 Within road tier 5  

2 Within road tier 3  

3 Within road tier 2  

4 Within road tier 4  

5 Within road tier 1  

Roadway/Railroad  1 

0 Outside of road right of way  

5 Outside of roadway  

8 Inside of roadway  

10 Within 50 feet of railroad  

Maximum COF Value 10 
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Table 3-5. COF for Catch Basins, Control Structures, and Manholes  

COF Factors  

Weights 

Value  Rating Criteria  
Catch 
Basins 

Control 
Structures Manholes 

Depth of 
Structure 4 4 4 

2 depth <= 4'  
4 4' < depth <= 8' 
6 8' < depth <= 15 
8 depth > 15' 

Structure 
Diameter  3 3 3 

3 size <= 12" 
6 12" < size <= 24" 
8 24" < size <= 42" 
10 42" < size <= 72" 
15 size > 72" 

Floodplain  0.25 0.25 0.25 
0 Not in a floodplain  
1 Within the 100 year floodplain  
2 Within the 500 year floodplain  

Density Area  0.25 0.25 0.25 
0 Within low density rural area  
1 Within high density rural area  
2 Within urban area  

SAO Sensitive 
Areas  0.25 0.25 0.25 

0 Not within SAO sensitive area  
1 Within SAO sensitive area  

Road Tier 
Service Levels  1.25 1 1 

0 Not influenced by road tier  
1 Within road tier 5  
2 Within road tier 3  
3 Within road tier 2  
4 Within road tier 4  
5 Within road tier 1  

Roadway/Railr
oad  1 1 1 

0 Outside of road right of way  
5 Outside of roadway  
8 Inside of roadway  
10 Within 50 feet of railroad  

Complex 
Structure N/A 0.25 0.25 

0 No appurtenances inside the 
structure 

1 Structure has appurtenances 
inside 

Maximum COF 
Value 10 10 10 

Notes: 
N/A  Not Applicable 

 19 



  

As shown in the above summary table, Depth of Pipe is weighted 4 out of 10 (i.e., 40% of the 
weight).  This relatively high weight was set by the County based on the fact that deeper 
assets would likely be more difficult and costly to maintain than shallower assets.  Section 3.3 
discusses how the BRE risk thresholds developed for Phase 2 help adjust for the higher COF 
values associated with use of these factors, and the recommendations in Section 5 to update 
the COF factors, weights, and rating criteria for use in future updates.   

3.3 BRE Risk Threshold Development 
BRE risk thresholds were developed to help define risk mitigation actions for asset groups 
organized by risk level and risk drivers.  The BRE risk thresholds were initially set based on 
asset management practice guidelines published by Water Environment Research 
Foundation (WERF) in their Sustainable Infrastructure Management Program Learning 
Environment (SIMPLE), using quartile values of 25, 50, and 75: 

• BRE Score < 25 = “Low Risk” 

• BRE Score ≥ 25 and < 50 = “Medium Risk” 

• BRE Score ≥ 50 and < 75 = “High Risk” 

• BRE Score > 75 = “Critical” 

These initial BRE Risk Threshold values were used to help visualize asset groupings that 
would form around the thresholds.  The recommended BRE risk thresholds were then 
developed by adjusting the initial quartile values based on review of defect photos, field 
notes, and asset age.   

Two sets of BRE risk thresholds were developed:  one for Conv_Closed and Conn_Access 
and one for Conn_Sump and Conn_NoSump.  This was done to help offset the influence of 
the relatively high weight placed on Depth of Pipe in the COF factors, as discussed above.  
For some asset types (i.e., manholes), this relatively high weight tends to skew the COF 
factors artificially high, based on review of available defect photos.  Thus, the BRE risk 
thresholds were adjusted for these assets to better approximate the boundaries between 
critical (i.e., at risk of imminent failure) and non-critical assets.  See Section 4.3 for the 
resulting BRE risk thresholds set for both groups of assets. 

3.4 Risk Mitigation Action Assignment 
Four categories of risk mitigation actions were defined for use in Phase 2, including: 

• Mapping, Inventory, and Condition Assessment 

• Inspection 

• Maintenance 

• Preservation 

Table 3-6 provides a brief definition of the various risk mitigation actions that fall within each 
category.  These actions were identified and defined in coordination with County staff. 
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Table 3-6. Risk Mitigation Action Definitions 

Risk Mitigation Action Definition 

Mapping, Inventory, and Condition Assessment 

On-Going Mapping, Inventory, 
and Condition Assessment 
(Additional BRE Assessment) 

On-going program to map, inventory, and perform 
an initial assessment the structural condition of 
regional trunk drainage system assets.  Assumes 
little or no special maintenance needed (i.e., root 
pruning, special equipment). 

Enhanced Condition 
Assessment 

Enhanced techniques for condition assessment, 
including CCTV, zoom camera, etc.  Includes 
maintenance needed to conduct work. 

Inspection 

Routine Inspection 
Inspection of asset to evaluate integrity and remove 
debris as needed according to permit or other 
predictable conditions. 

Triggered Inspection 
Inspection of asset to evaluate integrity and remove 
debris as needed, typically during winter in advance 
of storms or due to customer complaint/request. 

Maintenance 
Maintenance Cleaning Clean asset with Vacuum truck or by hand.  

Maintenance Repair 

Repair or replace component of asset (i.e. reset 
separated pipes, patch holes, repair headers and 
trash rack, replace catch basin lid, grout or mortar 
repair, locking bolt replacement, etc.). 

Preservation 
Preservation Rehabilitation 
(Pipes Only) 

Rehabilitate asset in place using form-in-place lining 
or adhesive lining.  

Preservation Replacement 

Replace asset to current design standards, 
including fish passage where applicable, on a 
programmatic schedule. Options for preservation 
include open trench replacement, slip-lining, pipe 
bursting, or horizontal boring. 

Immediate Preservation 

Replace asset to current design standards, 
including fish passage where applicable, within 10 
years. Options for preservation include open trench 
replacement, slip-lining, pipe bursting, or horizontal 
boring. 

These actions were assigned to assets based on their feature class type, calculated BRE risk 
scores, and calculated POF values.  Figures 3-2 through 3-4 show the logic used to make 
these assignments for Conv_Access, Conn_NoSump/Conn_Sump, and Conv_Closed, 
respectively.  Note that the figure show BRE risk thresholds for Critical, High, Medium, and 
Low risk assets.  These thresholds are described in Section 4.3. 
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Figure 3-2. Logic Model for Conn_Access (Manhole) Assets 
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Figure 3-3. Logic Model for Conn_NoSump and Conn_Sump (Connection Structures with and without Sump) 
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Figure 3-4. Logic Model for Conv_Closed (Pipe and Culvert) Assets 
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4 Results 
This section presents the findings of the analysis performed in Phase 2.  Results from the 
asset inspections and BRE risk score calculations, BRE Risk Threshold development, and 
assignment of risk mitigation actions are discussed in detail below. 

4.1 Asset Inspections 
A total of 1,711 assets were inspected in Phase 1.  As compared to the 1,266 assets that 
were pre-selected by the County (Section 2.2), this represents 445 additional assets (1,711 – 
1,266).  Of this total number, 1,174 assets are active (i.e., not retired) and are in scope with 
24-inch or greater diameter.  The remaining assets were either retired or out of scope, as 
summarized in Table 4-1.  The data collected for the active, in scope assets was used to 
calculate BRE risk scores, as described below. 

Table 4-1. Asset Inspection Results Summary 

Assets C
on

n_
A

cc
es

s 

C
on

n_
N

o 
Su

m
p 

C
on

n_
Su

m
p 

C
on

v_
C

lo
se

d 

Total 
Active, In Scope 40 49 432 653 1,174 
Retired 22 33 111 46 212 
Out of Scope 2 3 79 241 325 

Total  64 85 622 940 1,711 

4.2 BRE Risk Score Calculation Results 
BRE risk scores were analyzed for 897 of the 1,174 active assets with 24-inch or greater 
diameter (Table 4-1).  Tables 4-2 and 4-3 provide summary statistics for the calculated 
scores by feature class and by map package, respectively.  These summary statistics are 
useful for identifying trends and comparing risk profiles across feature classes and 
geographic areas, as discussed further in Section 4.4.  These statistics will also be used in 
Task 500, to support extrapolation of known asset information to estimate the asset inventory 
and condition for unmapped assets.  Appendix E provides asset-level detail on BRE risk 
score inputs and results.  
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Table 4-2. Summary BRE Risk Score Statistics by Feature Class 

Feature Class C
on

n_
A

cc
es

s 

C
on

n_
N

o 
Su

m
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C
on

n_
Su

m
p 

C
on

v_
C

lo
se
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Average BRE Score 25 32 30 21 
Maximum BRE 
Score 46 59 65 73 

Minimum BRE 
Score 11 5 6 4 

Standard Deviation 13 15 14 13 
 

Table 4-3. Summary BRE Risk Score Statistics by Map Package 

Map 
Package 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Average 
BRE Risk 
Score 

31 19 29 26 25 28 26 24 23 25 36 27 49 36 

Maximum 
BRE Risk 
Score 

60 56 72 62 59 62 73 59 56 54 56 62 49 44 

Minimum 
BRE Risk 
Score 

9 4 4 5 4 4 6 6 6 6 13 5 49 30 

Standard 
Deviation 11 10 17 15 14 15 16 14 12 12 17 16 0 6 
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4.3 BRE Risk Thresholds 
Table 4-4 presents the BRE risk thresholds that define each risk level, from critical to low.  
Different thresholds were set for pipes culverts and manholes (Conn_Access and 
Conv_Closed feature classes) than for inlets with and without sumps (Conn_NoSump and 
Conn_Sump feature classes).  This was done primarily to account for the skew that resulted 
from the COF definitions used. Depth is weighted 4 out of 10 (i.e., 40% of the weight given). 
This relatively high weight was set by the County based on the fact that deeper assets would 
likely be more difficult and costly to maintain than shallower assets.   

A consequence of the relatively high weight placed on depth is that catch basins and control 
structures, which are typically deeper than other asset types, generally receive higher COF 
scores and, consequently, higher BRE risk scores than other assets in comparable structural 
condition. Although manholes are also deep and so have a higher COF score, a manual 
review of several manhole assets suggested that the risk thresholds set for the Conv_Closed 
feature class were more appropriate. 
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Table 4-4. BRE Risk Thresholds  

Risk Level 

Feature Class 

Conn_Access, 
Conv_Closed Conn_NoSump, Conn_Sump 

Critical Risk >50 >55 
High Risk >20, ≤50 >36, ≤55 
Medium Risk >10, ≤20 >24, ≤55 
Low Risk ≤10 ≤24 

4.4 Risk Profiles and Risk Mitigation Actions 
Table 4-5 summarizes the distribution of assets within each risk level based on the BRE risk 
thresholds (Table 4-4) and the risk mitigation actions assigned using the logic (Figures 3-2 
through 3-5).  Table 3-4 summarizes the resulting risk mitigation actions assigned by risk 
level.  The term “Status Quo”, used in the table, includes actions that Roads currently 
performs.  These include the Inspection and Maintenance activities defined in Table 3-4.     

Table 4-5. Summary of Risk Levels and Risk Mitigation Actions for Assets 
Analyzed in Phase 1  

Risk Level/Risk Mitigation Actions Number of Assets 
Percent of Assets 

Analyzed 
Critical 33 4% 

Immediate Preservation 27 3% 
Enhanced Condition 
Assessment 6 1% 

High 329 37% 
Preservation Replacement 53 6% 
Preservation Rehabilitation 124 14% 
Enhanced Condition 
Assessment 152 17% 

Medium 264 29% 
Preservation Rehabilitation 10 1% 
Enhanced Condition 
Assessment 68 8% 

Status Quo 186 21% 
Low 271 30% 

Status Quo 271 30% 
Total 897 100% 

Notes: 
Status Quo includes Inspection and Maintenance activities currently performed by Roads staff (See 
Table 3-4). 
All figures are rounded to the nearest whole number. 
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4.4.2 Critical Risk Assets 
Table 4-6 provides the distribution of critical risk assets analyzed.  See Section 5 for 
recommendations on implementing these actions in the near-term to help manage these 
identified critical assets.     

Table 4-6. Distribution of Phase 1 Critical Risk Assets by Feature Class 
 

Number of Critical 
Risk Assets 

Percent of 
Assets 

Analyzed Length (ft) 
Conn_NoSump 2 6% N/A 

Immediate Preservation 2 6% N/A 
Conn_Sump 11 33% N/A 

Immediate Preservation 6 18% N/A 
Enhanced Condition 
Assessment 5 15% N/A 

Conv_Closed 20 61% 1,711 
Immediate Preservation 19 58% 1,618 
Enhanced Condition 
Assessment 1 3% 93 

Total 33 4% 1,711 

Immediate Preservation 27 3% 1,618 
Enhanced Condition 
Assessment 6 1% 93 

Notes: 
All figures are rounded to the nearest whole number. 
N/A Not Applicable. 
 

4.4.3 Summary by Feature Class 
Figure 4-1 shows scatter plots of POF, COF, and risk levels for all 4 feature classes 
analyzed.  The risk profiles and trends observed in each feature class are discussed below. 
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Figure 4-1. Risk Exposure by Feature Class 
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The risk profile for manholes (Conn_Access) and pipes and culverts (Conv_Closed) is 
summarized as follows: 

• Average POF of 4 (manholes) and 5 (pipes and culverts) – This is at or near the 
standard mid-point of 5 on a scale of 0-10, with manholes being in slightly better 
condition than average.  

• Defect Severity average rating of 2 – This is below average on the 1-5 scale, 
suggesting that some of the observed defects may not be impacting structural function. 

• Average COF of 6 (manholes) and 4 (pipes and culverts) – This is expected given the 
weight distribution for COF factors, particularly the high weight given to asset depth, 
which increases COF for manholes in comparison to pipes and culverts. 

• For all other COF factors, the majority of the assets are in the lower consequence 
rating descriptions, except for density area, where the distribution of all assets trends 
toward higher consequence. 

• Manholes have the lowest overall risk exposure, followed by pipes and culverts. 

The risk profile for connections without sump (Conn_NoSump) and connections with sump 
(Conn_Sump) is summarized as follows: 

• Average POF of 7 (connections without sump) and 5 (connections with sump) – 
Generally, connection without sump assets are the oldest assets on average, and were 
installed prior to current standards. Therefore, the higher than average POF rating is to 
be expected for this feature class.  

• Defect Severity average rating of 3 (connections without sump) and 2 (connections with 
sump) – For connection without sump assets, this finding is in line with the age and 
observed structural condition of the assets. For connection with sump assets, this is 
below average on the 1-5 scale, suggesting that some of the observed defects may not 
be impacting structural function. 

• Average COF of 4.6 (connections without sump) and 6.4 (connections with sump) – 
This is expected given the weight distribution for COF factors, particularly the high 
weight given to asset depth, which increases COF for catch basins. 

• For all other COF factors, the majority of the assets are in the lower consequence 
rating descriptions, except for connection with sump assets, which are primarily in high 
density urban areas. The majority of connection  without sump assets are in low density 
rural areas.  

• Connection without sump assets have the highest overall risk exposure, followed by 
connection with sump assets. 
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 Manholes (Conn_Access) 
Twenty manhole assets were analyzed, representing approximately 2% of the total number of 
assets analyzed.  Table 4-7 summarizes the risk exposure and recommended risk mitigation 
actions. 

Table 4-7. Summary of Risk Exposure and Recommended Risk Mitigation Actions 
for Manholes 

 
Number of Assets 

Percent of Feature 
Class Analyzed 

High 11 55% 
Preservation Rehabilitation 5 25% 
Enhanced Condition 
Assessment 6 30% 

Medium 9 45% 
Enhanced Condition 
Assessment 9 45% 

Total 20 100% 
Notes: 

All figures are rounded to the nearest whole number. 

The average BRE score for manholes is 25 (Table 4-2), which is in line with the average 
value of 25 for assets inspected.  The feature class has generally good physical condition 
and defect severity rating values, resulting in lower than average POF scores. COF scores, 
however, are higher than average, largely due to the depth of the manholes evaluated. 
Because of this, most of the recommended actions are for Enhanced Condition Assessment 
to monitor physical condition and defect severity over time. 

 Connection Structure without Sump (Conn_NoSump) 
Forty (40) connections without sump assets were analyzed, representing approximately 4% 
of the total number of assets analyzed.  Table 4-8 summarizes the risk exposure and 
recommended risk mitigation actions. 

Table 4-8 Summary of Risk Exposure and Recommended Risk Mitigation Actions 
for Connections Without Sumps 

 
Number of Assets 

Percent of Feature 
Class Analyzed 

Critical 2 5% 
Immediate Preservation 2 5% 

High 16 40% 
Preservation Replacement 6 15% 
Preservation Rehabilitation 7 18% 
Enhanced Condition 
Assessment 3 8% 
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Number of Assets 

Percent of Feature 
Class Analyzed 

Medium 8 20% 
Preservation Rehabilitation 6 15% 
Enhanced Condition 
Assessment 2 5% 

Low 14 35% 
Status Quo 14 35% 

Total 40 100% 
Notes: 

All figures are rounded to the nearest whole number. 

The connections without sump feature class BRE score (32) is higher than the average of all 
assets inspected (25). This is predominantly driven by physical condition and defect severity 
ratings of fair to poor. This risk profile is predictable for rural areas of unincorporated King 
County where assets were designed, constructed and inspected prior to implementation of 
County standards, as the age of these assets suggests. The average COF score for this 
feature class is lower than average. It is recommended that as these assets reach a level of 
risk that triggers a preservation action, the assets be evaluated based on the service they 
provide, as abandonment (instead of rehabilitation or replacement) may be a viable action.  

 Connection Structure with Sump (Conn_Sump) 
Three hundred fifty five (355) connections with sump assets were analyzed, representing 
approximately 40% of the total number of assets analyzed.  The class is primarily composed 
of catch basin components.  Table 4-9 summarizes the risk exposure and recommended risk 
mitigation actions. 

Table 4-9. Summary of Risk Exposure and Recommended Risk Mitigation Actions 
for Connections with Sump 

 
Number of assets 

Percent of Feature Class 
Analyzed 

Critical 11 3% 
Immediate Preservation 6 2% 
Enhanced Condition 
Assessment 5 1% 

High 112 32% 
Preservation Replacement 6 2% 
Preservation Rehabilitation 49 14% 
Enhanced Condition 
Assessment 57 16% 

Medium 101 28% 
Preservation Rehabilitation 3 1% 
Enhanced Condition 
Assessment 37 10% 
Status Quo 61 17% 

Low 131 37% 
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Status Quo 131 37% 
Total 355 100% 

Notes: 
All figures are rounded to the nearest whole number. 

The average BRE score for this feature class is higher than the average for all assets 
inspected. POF scores, however, are comparable to the average. The high BRE scores are 
driven exclusively by COF scores, specifically the depth factor. Because of the weight given 
to this factor, catch basins receive a much higher score than pipes and culverts. To 
compensate for this, the BRE risk thresholds for this and the connections without sump 
feature class are higher than those for manholes, pipes, and culverts. 

 Pipes and Culverts (Conv_Closed) 

Four hundred eighty two (482) pipe and culvert assets were analyzed, representing 
approximately 54% of the total number of assets analyzed.  Table 4-10 summarizes the risk 
exposure and the recommended risk mitigation actions. 
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Table 4-10. Summary of Risk Exposure and Recommended Risk Mitigation Actions 
for Pipes and Culverts 

 Number of 
assets Length (ft) 

Percent of 
Length 

Culverts 110 7,191  18% 
Critical 10 1,015  3% 

Immediate Preservation 10 1,015  3% 
High 67 4,140  11% 

Preservation 
Replacement 29 1,688  4% 
Enhanced Condition 
Assessment 38 2,452  6% 

Medium 21 1,488  4% 
Enhanced Condition 
Assessment 9 617  2% 
Status Quo 12 871  2% 

Low 12 548  1% 
Status Quo 12 548  1% 

Pipes 372 31,762  82% 
Critical 10 696  2% 

Immediate Preservation 9 603  2% 
Enhanced Condition 
Assessment 1 93  0% 

High 123 9,212  24% 
Preservation 
Replacement 12 838  2% 
Preservation 
Rehabilitation 63 4,579  12% 
Enhanced Condition 
Assessment 48 3,795  10% 

Medium 125 11,810  30% 
Preservation 
Rehabilitation 1 92  0% 
Enhanced Condition 
Assessment 11 864  2% 
Status Quo 113 10,854  28% 

Low 114 10,044  26% 
Status Quo 114 10,044  26% 

Total 482 38,953 100% 
Notes: 

All figures are rounded to the nearest whole number. 

Pipes and culverts have the lowest average BRE score of all four feature classes. They also 
have the lowest average COF score if all feature classes. As described in other sections, this 
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is largely due to the weight assigned to the depth factor used in calculating COF; most pipes 
and culverts are less than eight feet deep, while the majority of catch basins (which represent 
the two largest feature classes along with pipes and culverts) are greater than eight feet 
deep. POF values are average, with the physical condition rating averaging “fair”, while 
defect severity averages “good”.  

4.4.4 Summary by Map Package 
Figures 4-2 and 4-3 shows scatter plots of POF, COF, and risk levels for all 14 map packages.  
Appendix F provides analysis of risk profiles and recommended risk mitigation actions for each of 
the 14 map package areas. 
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Figure 4-2. Risk Exposure by Map Package:  
Conn_Access and Conv_Closed 
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No map package 13 data 
available for this feature class. 

 

   

Figure 4-3. Risk Exposure by Map Package:  
Conn_NoSump and ConnSump 
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5 Conclusions and Next Steps 
This study conducted asset inspections to validate, update, and collect attribute data for high 
priority portions of the regional trunk drainage system within major road right of way areas in 
unincorporated King County.  The data collected were used to support risk assessment and 
development and prioritization of corrective action strategies to reduce asset management 
risk.  

The County pre-selected the assets to be investigated using an age-based structural 
condition rating approach and best available information at the time.  A total of 1,266 assets 
were prioritized for inspection in Phase 1 of this study.  During the course of inspecting these 
prioritized assets, some additional assets were found connected to the prioritized assets and 
some assets were retired.  A net total of 1,174 assets that are active (i.e., not retired) and are 
24-inch diameter or greater were inspected in Phase 1.   

BRE risk scores were calculated for 897 of these assets in Phase 2 (Task 300) using a 
modified version of the County’s approach to structural condition rating (NDb King County) 
and probability of failure calculation (NDc King County). 

Thirty-three (33) assets were determined to be critical, because they were either failing or at 
risk of imminent failure.  Immediate preservation is recommended for 26 of the assets with 
the highest consequence of failure and enhanced condition assessment was recommended 
for the remaining 7 critical assets with lower consequence but higher probability of failure.  
These recommendations should be implemented in the near-term (i.e., within the next 
approximately 10 years), as funding allows, given the critical nature of the asset conditions 
and POF/COF scores. 

Additional risk mitigation actions were developed for the remaining assets analyzed using a 
decision logic model. The model assigns risk mitigation actions based primarily on asset 
feature class, BRE risk score, POF score, and component type.  While the model is 
considered useful for this study to support strategic business planning efforts (see the Task 
500 Report), it does not include the detailed decision-making parameters that should be 
applied on a project-by-project basis. For instance, though preservation rehabilitation may be 
assigned, further assessment is required to determine whether rehabilitation is feasible and, if 
so, the most appropriate type of rehabilitation to be used. 

Therefore, we anticipate that more detailed analysis will be needed to support development 
and prioritization of specific projects (or packages of projects) to be implemented by Roads.  
The risk mitigation actions recommended herein should be factored into other project 
identification and prioritization techniques used by Roads, such as business case evaluation 
or options analysis.  

Recommendations from the level of service alternatives analysis (See Task 500 Report) 
should be implemented in coordination with Roads’ Strategic Plan for Road Services (King 
County 2014).  The Strategic Plan for Road Services establishes the goals for road services 
delivery and the policies and guidelines for managing the County’s roadway system.  

A summary of priority recommended next steps is as follows: 

1. Near-term risk mitigation actions  

• Assets at critical risk may be severely compromised, and the recommended 
action should be considered within the next 10 years.   

2. On-going asset inspections  

• Conduct on-going asset mapping, inventory, and condition assessment to 
provide asset data for: 

o Assets that were not inspected in Phase 1. 

  43 



  

o Existing assets that get modified by drainage or transportation improvement 
projects over time.  

o New assets that get installed over time. 

• Collect the data that will be needed to evaluate the POF and COF factors in the 
final evaluation framework (see recommendations below). 

• For all components except for manholes, the defect severity rating was less than 
the physical condition rating (for manhole assets they were the same). This 
suggests that the nature of the defects observed should be evaluated over time 
to better gauge the impact on the asset’s structural function. Further 
recommendations of this nature will be made in the Task 500 Report. 

3. On-going BRE risk score updates 

• Finalize the POF evaluation framework (Table 3-3). 

• Finalize the COF evaluation framework: 

o Evaluate and re-weight the existing factors to reflect the consequence of 
failure from a road user standpoint. The current weighting heavily 
emphasizes the consequence to road maintainability. 

o Add additional factors to the COF calculation, particularly factors that may be 
verified or “truthed” in the field during condition assessment and inspection. 
This will validate the geospatial association of existing factors and increase 
the accuracy of COF. 

o Once levels of service alternatives are developed (Task 500), revisit the COF 
factors and add additional environmental and social factors. 

• Update BRE risk scores, using data from the on-going mapping, inventory, and 
condition assessment and the final POF and COF evaluation framework. 
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King County 
Right of Way Drainage Condition Assessment 

Field Inspection Instructions (Revised 9/11/2015) 

1. DAILY COORDINATION

 Inspection crews will begin work no later than 7:00 AM each day.
 It is expected that each crew will work 10 hours per day on average.
 Each inspection crew will be assigned to a designated portion of the study area

and a listing of assets for inspection.
 Each crew will be identified by a letter designation to be used during inspection

activities, primarily photographing assets.
 The Field Services Coordinator and On-Site Field Manager will distribute the

inspection list via email and/or by hard copy to each crew leader.
 Daily notification of work assignments will be CC’ed to:

o Doug Daily (Douglas.Dailey@hdrinc.com)
o Robin Kirschbaum (Robin@robinkirschbaum.com)

 Each inspection crew will be collecting data on an iPad, taking photos with digital
cameras and using a GPS unit to collect spatial information for all inspected
assets.  The crew leader for each crew is responsible for ensuring that all
electronic equipment is charged each night and prepared for the next day’s usage.
In addition, the crew leader is responsible for having sufficient batteries for other
equipment such as flashlights on hand.  DO NOT FORGET TO CHARGE
EQUIPMENT

2. SAFETY

Reading the Field Safety Instructions (FSI) is mandatory before beginning asset 
inspections to familiarize yourself with the safety measures you may need to take if an 
emergency should arise as well as to prevent accidents.   

Only top-side inspections are included in this program, no confined space entry is to be 
performed during field work. 

3. COMMUNICATION PROTOCOLS

On-Site Field Manager: 
Candice Au-Yeung – Candice.Au-yeung@CH2M.com 425.260.6863 
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Crew Leader Contact Information: 
(Crew B) Billy Mefford – Billy.Mefford@ch2m.com 918.693.2238 
(Crew C) Isaiah Thompson - Isaiah.Thompson@ch2m.com 816.223.8190 
(Crew D) Dano Bonifacio - Danilo.Bonifacio@hdrinc.com 425.518.9294 
(Crew E) Al Vetrovs – Alexander.Vetrovs@hdrinc.com 206.853.6585 
(Crew F) Jake Stick – Jake.Stick@ch2m.com 360.303.0296 
(Crew G) Scott Basting – Scott.Bastin@ch2m.com 425.890.4426 
(Crew H) Justin Johnson – Justin.Johnson@hdrinc.com 206.327.0655 
(Crew I) Mistie Hammer – Mistie.Hammer@hdrinc.com 206.305.4463 
(Crew J) Aaron George – Aaron.George@ch2m.com 973.670.6230 
(Crew K) TBD 
(Crew L) TBD 
(Crew M) TBD 
(Crew N) TBD 

Contact the On-Site Field Manager for any of the following situations: 
 Questions related to dealing with the public and/or property owners
 Inclement/unsafe weather encountered which may delay or cancel work
 Data collection procedural questions
 Equipment readiness issue
 Assets encountered that require immediate attention by King County.  Examples

are inlets or manholes missing covers that pose a falling safety hazard to the
public or a sinkhole or other void type that could result in immediate failure and
could pose a safety hazard to the public (pedestrian or vehicle).

 Any other field-work related issue

The On-Site Field Manager will keep Robin Kirschbaum, Project Manager, informed of 
any outstanding issues, potential delays or cancellations of work immediately, and Robin 
will communicate with the County’s Project Manager, Shannon Kelly, as needed.  The 
On-Site Field Manager will also coordinate these issues, as well as any questions 
regarding methods for mapping or condition assessment with the Mapping and Inventory 
Data Collection Lead, Dan Buonadonna.  

4. REGULAR PROCEDURE FOR INSPECTIONS
1. Verify all items accounted for in Asset Inspection Checklist (Attachment A)
2. Establish Traffic Control, if needed & appropriate in accordance with the FSI.
3. Approach the site of the asset for inspection
4. Take a photo of the whiteboard (see DETAILED PHOTO PROCEDURES)
5. Take a photo of the general area (see DETAILED PHOTO PROCEDURES)
6. Open structure (not applicable if inspecting a culvert)
7. Update the “Pipe Count”, even if the structure itself is not on the inspection

list.
8. Take a photo looking down the structure (not applicable if inspecting a

culvert) (see DETAILED PHOTO PROCEDURES)
9. Measure pipe/culvert diameter and take photos documenting pipe/culvert

diameter(s) (see Measurement Methodology in MEASUREMENTS)
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10. If the pipe/culvert for inspection is 24" complete the inspection(s) as normal
11. If the pipe/culvert for inspection is pipe <24" then see PROCEDURE FOR

PIPES < 24”
12. If additional pipes not shown or inaccurately shown on the GIS are

discovered, then see PROCEDURE FOR PIPES NOT SHOWN IN GIS
13. Complete the inspection in accordance with:

a. The Project Scope of Work (Scope)
b. King County Stormwater Mapping Standard Operation Procedures (SOP)

– Attachment B (King County Appendix A)
c. King County Stormwater Infrastructure Inspection Manual (Manual) –

Attachment C (King County Appendix B)
d. These Field Inspection Instructions (Instructions)

14. See Asset Inspection Field Forms – Attachment D for a list of all the
necessary fields that must be filled out for a regular inspection.

15. Update “Data Stage” and “Revisit” and “Notes” fields as necessary. Change
“Data Source” to “ROW Assessment Project” and “Measurement Source” to
“Field Measurement”.  Update “XY Source.”  Provide "Field Visited By" and
"Field Visited Date", and “Last Edit By” and “Last Edit Date” information.

16. Important aspects of the inspection include (but are not limited to):
a. Take photographs for condition assessment in accordance with the

DETAILED PHOTO PROCEDURES.
b. Take physical measurements of all field dimensions wherever possible and

in accordance with the SPECIAL CONSIDERATIONS section of these
Instructions.  If a physical measurement is not possible, or not safe,
provide an explanation in the comments.

5. PROCEDURE FOR PIPES < 24”
1. Verify steps 1-8 are completed from REGULAR PROCEDURE FOR

INSPECTIONS
2. If the pipe/culvert for inspection is pipe <24" then,

a. Approach opposite end of pipe to confirm entire length of pipe is <24"
b. If the opposite end is 24" then follow the page 3 of the KC Mapping

SOP for Splitting pipes
i. Return to the original end, update all pipe information and

complete the inspection, including the assessment of the <24"
pipe-in-question, and the structure.

ii. Proceed to the opposite end, and conduct the inspection for the
structure/pipe beginning from the top of this list at Step 1.

c. If the opposite end is <24" as well, then update the material, diameter,
change the “Measurement Source” to “Field Measurement”.  Mark the
pipe asset as "Visited", enter a "Revisit" code of "Pipes < 24 in" and
provide an explanation in the comments, "Pipe found to be <24".  Update
“Data Source” to “ROW Assessment Project”.  Update “XY Source.”
Provide "Field Visited By" and "Field Visited Date", and “Last Edit By”
and “Last Edit Date” information.
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3. If no other pipes in the structure are 24" then mark the structure asset as
"Visited", enter a "Revisit" code of "Pipes < 24 in".  Update the “Pipe Count” of
the structure.  Update “Data Source” to “ROW Assessment Project”.  Update “XY
Source.”  Provide "Field Visited By" and "Field Visited Date", and “Last Edit By”
and “Last Edit Date” information.

4. Proceed to the next asset
a. Even if the next asset for inspection is the opposite end of the pipe

found to be <24", and there are no other pipe inspections associated
with the asset, the REGULAR PROCEDURE FOR INSPECTION
must still be completed for that asset.

6. PROCEDURE FOR PIPES NOT SHOWN IN GIS
1. Verify steps 1-8 are completed from REGULAR PROCEDURE FOR

INSPECTIONS
2. If, during inspection of a structure (on the inspection list), a connected pipe is

discovered that is not on the inspection list, not shown on the GIS, and is 24":
a. Account for the pipe in the  “Pipe Count” value of the structure
b. Create a new pipe stub asset (See PROCEDURE FOR CREATING

ASSETS)
c. Enter the material
d. Enter the diameter
e. Mark the new pipe stub asset as "Visited", enter a "Revisit" code of

"Other" and provide an explanation in the comments.  Provide "Visited By" 
and "Visited Date" information.  Change the “Measurement Source” to “Field 
Measurement”.  Update “Data Source” to “ROW Assessment Project”.  
Provide "Field Visited By" and "Field Visited Date", and “Last Edit By” and 
“Last Edit Date” information. 

3. If, during inspection of a structure (on the inspection list), a connected pipe is
discovered that is not on the inspection list, not shown on the GIS, and is 24”

a. Account for the pipe in the “Pipe Count” value of the structure
b. It is not necessary to create a new pipe stub asset

4. If, during inspection of a structure (on the inspection list), a connected pipe (not
on the inspection list) is shown on the GIS but does not have accurate information: 
a. Correct the material
b. Correct the diameter
c. Mark the pipe asset as "Visited", enter a "Revisit" code of

"Location/Inventory Updated".   Change the “Measurement Source” to “Field 
Measurement”. Update “Data Source” to “ROW Assessment Project”.  
Update “XY Source.”  Provide "Field Visited By" and "Field Visited Date", 
and “Last Edit By” and “Last Edit Date” information. 

7. PROCEDURE FOR ASSETS NOT FOUND, AND RETIRING ASSETS
1. Assets may be retired for the following reasons:

a. When an asset in the GIS does not exist in the field after verifying location
with GPS and aerial photo with GIS overlay, then it may be retired.
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b. When an asset in the GIS is not assigned the correct “Component” and the
correct “Component” is not listed in the available drop-down menu
options for the asset, then it is in the incorrect “Feature Class” and may be
retired.

1. Note: If the asset is assigned the correct “Feature Class” and
correct “Component” but has another attribute (e.g. pipe shape)
that cannot be changed in the Collector App, then do not retire the
asset but instead complete the inspection as appropriate, and mark
the asset as "Visited", enter a "Revisit" code of "Other" and
provide instruction in the comments to the QC team to change the
necessary attribute.  Update “Data Source” to “ROW Assessment
Project”.  Update “XY Source.”  Provide "Field Visited By" and
"Field Visited Date", and “Last Edit By” and “Last Edit Date”
information

2. Mark the asset as "Visited", enter a "Revisit" code of "Other" and provide an
explanation in the comments.  Update “Data Source” to “ROW Assessment
Project”.  Provide "Field Visited By" and "Field Visited Date", and “Last Edit
By” and “Last Edit Date” information.

3. In the “Notes”, state why this asset is retired.
4. In the “Current Status” field, change to “Retire”.

8. PROCEDURE FOR CREATING ASSETS
1. Assets may be created for the following reasons:

a. When an asset not in the GIS is found in the field, connecting to pipes
24" on the inspection list

b. When an asset is retired (See PROCEDURE FOR ASSETS NOT
FOUND, AND RETIRING ASSETS) and a new asset is created to replace
the retired asset

c. Pipe diameter or material change discovered in-between structures (follow
the KC Mapping SOP for Splitting pipes (page 3))

2. Create the new asset, selecting the correct component type.
3. Enter crew name into “LoadedBy” field.
4. If the new asset is not to be inspected, Change the “Data Stage” field to “Visited”,

enter a “Revisit” code of “Other” and comment on why asset is created.  Update
“Data Source” to “ROW Assessment Project”.  Update “XY Source.”  Provide
"Field Visited By" and "Field Visited Date", and “Last Edit By” and “Last Edit
Date” information.  If this is a pipe asset which has its diameter verified, change
“Measurement Source” to “Field Measurement”.  If this is a structure asset not on
the inspection list, update the “Pipe Count”.

5. If the asset is to be inspected, proceed with REGULAR PROCEDURES FOR
INSPECTIONS (Note: See DETAILED PHOTO PROCEDURES for discussion
on retired assets in second paragraph, and Newly Created Asset Photo Naming)

6. In addition, if this new asset is created to replace a retired asset:
a. In Notes for the new asset, provide the Asset ID of the original retired

asset this new one replaces
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b. If scoped for inspection in the Map Packages, complete inspection on
the new asset.  In the Condition Assessment form in the Collector
App, insert the original Asset ID of the retired asset.

9. PROCEDURE FOR MOVING ASSETS
1. An asset on the inspection list should be moved if its location, verified by GPS

and the GIS overlay on aerial imagery, is not within sub-meter accuracy. For
more detailed procedures, see the King County Mapping SOP, Page 3.  NOTE:
per project Scope, locations of scoped assets are to be verified to be within sub-
meter accuracy of the mapped location, not 3 meters as the King County Mapping
SOP requires. Each iPad has an app loaded on it for the GPS unit (called
iSXBlue or EOS Arrow). Open that app to see a number of indicators for the GPS.
The accuracy (in meters) is shown in the RMS number for the EOS app and the
RMS Error for the iXSBlue.

2. For scoped assets: REGULAR PROCEDURE FOR INSPECTIONS.
3. For assets out of scope but need to be moved to snap to a moved asset that was on

the inspection list:
a. Update the “Data Stage” to “Visited”, and the “Revisit” code of

“Location/Inventory Updated”.  Update “Pipe Count”, “Diameter”,
“WidthA”, “WidthB”, “Material” as appropriate. Update “Data Source” to
“ROW Assessment Project”.  Update “XY Source.”  Provide "Field
Visited By" and "Field Visited Date", and “Last Edit By” and “Last Edit
Date” information.

10. PROCEDURE FOR CHANGING PIPE/CULVERT GEOMETRY
1. Do not retire asset.
2. If a non-circular pipe or culvert is found, only the height and width dimensions

should be filled out.
3. This GIS has been modified to allow crews to enter 0 for the diameter of non-

circular pipes.
4. The corresponding Culvert “Component Types” shape descriptors should be

applied.
5. Pipe “Component Types” do not have shape descriptors.
6. Proceed with REGULAR PROCEDURES FOR INSPECTIONS.

11. SPECIAL CONSIDERATIONS

SUMP DEBRIS 
Many structures will contain sumps that may hold debris.  Each crew will be equipped 
with a specially made pole that will facilitate penetration of the debris.  The pole must be 
used to attempt to reach the bottom of the structure and used to measure an accurate 
depth to the bottom of the sump.  If the debris is found to be impenetrable (i.e., concrete), 
provide notes describing efforts made and the measurements that were obtained.  Provide 
photographic evidence of impenetrable debris, if appropriate. 
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HARD COPY BACKUP FORMS 
Since inspection crews will be entering data into iPads connected to King County’s GIS, 
it is anticipated that uploading the data may be time consuming and inefficient, or at 
times difficult.  To counteract the loss of production and help with quality control, each 
crew will be provided hard-copy field inspect forms found in Attachment D.  During the 
inspection, a hard-copy record of the data should be made by the field crew leader.  The 
quality control in the field will be in the form of a secondary review by the field crew 
assistant before leaving the location to ensure that all asset information has been 
documented.  When entering the data into the GIS a secondary review must be made to 
ensure that all data fields have been completed before entering the status of the inspection 
activity.  

STRUCTURAL RATING CODES 
Structural rating codes will be based on the King County Stormwater Infrastructure 
Inspection Manual.  Crews should include information in the Condition Assessment Form 
in the Collector App under the “Notes” field with justification for the rating assigned and 
reference to the Manual. Any questions encountered in the field will be routed through 
Candice Au-Yeung and will be resolved with appropriate senior staff supervision from 
CH2M prior to entry into the database. 

TANKS 
Tanks should not be edited by Consultant staff, per the Scope and feature service 
configuration. If a pipe asset is found in the field to be a tank, follow steps 1-8 of the 
REGULAR PROCEDURE FOR INSPECTIONS to document the field visit and confirm 
that the asset is a tank.  Once confirmed that the asset is a tank, update the DataStage 
column to “visited” and update the Revisit column to “Revist by county staff”. State in 
the notes – “tank”. County staff will update the asset accordingly in the SWGDB.  
Update “Data Source” to “ROW Assessment Project”.  Update “XY Source.”  Provide 
"Field Visited By" and "Field Visited Date", and “Last Edit By” and “Last Edit Date” 
information. 

INTENT 
In the Scope, one of the attributes we are to collect for culverts is listed as, "Carrying 
ditch flow- Yes or No."  This attribute is shown in the App as “Intent.”  If a culvert is 
used to carry a stream under the road way the “Intent” field would have the attribute 
“Convey natural water body.”  If the culvert does not meet the criteria above the “Intent” 
field would have the attribute “Convey stormwater.” 

RE-INSPECTIONS 
Beginning the week of August 31, 2015, assets previously inspected will be given a 
“Data Stage” of “Needs Re-inspection”, and previously retired assets had their “Current 
Status” fields switched to “Active” so they become visible in Collector. 

As crews go out to re-inspect assets, assets scoped for inspection in the Map Packages are 
to be completely re-inspected per the REGULAR PROCEDURE FOR INSPECTIONS. 
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Previously retired assets will need to be re-retired (follow the PROCEDURE FOR 
ASSETS NOT FOUND, AND RETIRING ASSETS).  

Previously retired assets may have already had a new asset created to replace them.  This 
will be apparent if an asset is visible and adjacent to the previously retired asset and has 
inspection information shown in the App.  Crews should not create a duplicate new 
replacement asset if one has already been created.  The replacement asset should be 
completely re-inspected per the REGULAR PROCEDURE FOR INSPECTIONS. 

When re-retiring assets, be sure to: 
 In the attributes for the retired asset, include in the “Notes” the new replacement

Asset ID (this is if the replacement asset has already been created) 

When completing the inspection of the replacement asset, be sure to: 
 In the attributes for the new replacement asset, include in the “Notes” the original

retired Asset ID  
 In the Condition Assessment forms in the Collector App, enter the original

retired Asset ID (as shown in the map packages) 
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MEASUREMENTS 
Measurements shall be in accordance with the Project Scope of Work (Scope) and King 
County Stormwater Mapping Standard Operating Procedure (SOP) except as specified 
differently herein. 

The “Depth” attribute for pipes will be the average of the measured depth of cover taken 
at the upstream and downstream ends. Depth of cover will be measured in tenths of a foot 
from the top of the structure (CB or MH) to the outside top of the pipe crown.  NOTE: 
This is different from the Scope, and reflects the decision made at the 8/26/2015 All-
Hands Meeting.  For clarification/questions call the On-Site Field Manager. 

The “Measure down” attribute for pipes will be the distance from the top of the structure 
(CB or MH) to the inside invert of the pipe, measured in tenths of a foot.   

The “Depth” attribute for culverts will be the average of the measured depth of cover 
taken at the inlet and outlet. Depth of cover will be measured in tenths of a foot from the 
estimated top of cover (e.g. pavement) to the outside top of the culvert crown.  NOTE: 
This is different from the Scope, and reflects the decision made at the 8/26/2015 All-
Hands Meeting.  For clarification/questions call the On-Site Field Manager. 

The “Measure down depth” for culverts will be the distance from the top of the surface 
cover (e.g. pavement) to the inside invert of the pipe, measured in tenths of a foot. 
NOTE: This is different from the Scope, and reflects the decision made at the 8/26/2015 
All-Hands Meeting.  For clarification/questions call the On-Site Field Manager. 

The “Measure down depth” (shown as “Total Depth” in the Collector App) for structures 
will be the distance from the top of the structure (CB or MH) to the bottom of the sump. 
The depth of debris accumulation will be qualitatively assessed and noted.  

The “Measure down depth to invert” for structures will be the distance from the top of the 
structure (CB or MH) to the invert of the 24-inch-diameter or greater pipe, measured in 
tenths of a foot. 

For rolled curb grates and their associated pipes (per King County DOT Standard Fig. 7-
020 and 7-021), measure “measure down”, “measure down depth”, “depth”, and 
“measure down depth to invert” using the level edge of roadway surface at the frame as 
the top of the structure.  NOTE: This reflects the clarification made at the 8/26/2015 All-
Hands Meeting.  For clarification/questions call the On-Site Field Manager. 
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MEASUREMENT VERIFICATION METHODOLOGY 
Field crews are to use any of the listed methods for verifying measurements. 

Structure Dimension 
Note that measurement of more than one dimension along the horizontal plane needs to 
be documented to verify shape of structure: 

1. Use of tape measure
a. Lower tape of a steel tape measure into the structure and push end against

rigid wall of structure.
b. Kink the tape so it is flush against the bottom of the structure or wall
c. If needed, take a temporary close-up photo of the tape measure to confirm

the measurement.
2. Use of steel ruler

a. Using a steel ruler, measure and document a combination of the following
measurements which could be summed up for the structure dimensions:

i. Wall of one side of access into structure
ii. Dimension of structure access
iii. Wall of opposite side of structure to side of access

b. Use of laser range finder
i. Use range finder to determine the inside dimension of the structure

by pushing the backside of the range finder against one wall of the
structure, pointing horizontally to the opposite wall.

ii. Record measurement of range finder, with addition of the length of
the range finder device for structure dimensions.

Pipe Diameter/Dimension 
When measuring the diameter for pipes/culverts, ensure that the stadia rod or ruler is 
perpendicular and flush with the end of the pipe. 

1. Use of Stadia Rod
a. Insert stadia rod to the invert of the pipe culvert.  Ensure that the rod is

plumb.
b. Document measurement of pipe/culvert.
c. If needed, take a temporary close-up photo clearly showing the

intersection of the stadia rod with the crown.
2. Use of Steel Ruler

a. Attach the steel ruler(s) to the articulating holder on the end of an
extension pole.

b. Manipulate the angle of the rule such that the device may be inserted
completely into the structure and the full length of the rule can be placed
perpendicular to the pipe and flush with the pipe end.

c. Document the measurement of the pipe/culvert.
d. If needed, take a temporary close-up photo clearly showing the

intersection of the ruler with the pipe ends.

Measuredown Depth for Structures 
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When measuring the measuredown depth to sump for structures, ensure the measurement 
is from the bottom of sump and not on top of debris.  If stadia rod or metal depth probe 
cannot penetrate to the bottom of sump, insert a comment in the “Notes” that depth to 
sump is estimated due to debris. 

3. Use of Stadia Rod
a. Insert stadia rod to the sump of the structure and stand as vertically as

possible.  Ensure bottom of rod is on the bottom of the sump and not over
debris.

b. Lay steel ruler, level, or other straightedge across the top of the frame
of the structure perpendicular to the stadia rod to provide a visual
mark of where the top of the frame is.

i. Make sure the straightedge along the top of the frame is level.
ii. Document measurement on stadia rod.

4. Use of other metal depth probe or extension pole
a. Insert pole/probe to bottom of sump.
b. Lay steel ruler, level, or other straightedge across frame of structure and

mark on the pole/probe where the level straightedge meets the pole/probe
c. Remove the pole/probe and align it next to a stadia rod with the bottom of

the pole/probe aligned with the bottom of the rod.  Note the corresponding
measurement on the rod adjacent to the marking on the pole/probe..  This
will show the depth marked on the object.

Measuredown Depths for Pipes/Culverts 
This measurement can be difficult if the invert and crown of the pipe are offset from the 
structure opening.   

1. Water in CB/manhole
a. Set stadia rod on inside invert of pipe to measure depth of water in pipe.
b. Realign stadia rod to be vertical (can use pole level), using depth of water

measurement to ensure bottom of stadia rod aligns with invert.
i. Use straightedge along top of structure frame to mark

measurement on stadia rod (see description under Measuredown
Depth for Structures in bold text) and document.

2. T-square or straightedge mounted perpendicular to extension pole
a. With a level, ensure straightedge or T-square is mounted perpendicular to

pole, with the edges of straightedge or T-square.
b. Lower assembly into structure or culvert so that the bottom of the

straightedge or T-square is level with the pipe invert for
“MeasureDowns,” or top of pipe for “Depths.”

c. Use level on the extension pole to ensure it is level.  With straightedge
across top of structure, mark level of surface on the pole.

d. If needed, take a temporary photo to verify that the T-square or
straightedge is properly aligned with the pipe invert (for MeasureDowns)
or crown (for Depths).

e. Remove assembly and align it next to a stadia rod with the bottom of the
assembly aligned with the bottom of the rod.  Make note of whether the
bottom of the straightedge, or the top of the straightedge should be used in
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the measurement depending on the method used above.  Note the 
corresponding measurement on the rod adjacent to the marking on the 
assembly.  This will show the depth marked on the object 
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12. DETAILED PHOTO PROCEDURES

Photos will need to be taken at each inspected structure or culvert. The cameras provided 
will number photos sequentially.  To aid in cataloging photos at a later date, all photos for 
a single site should be taken on a single camera. Photos should be taken in the same order 
at each site.  

1st Photo – Whiteboard 
Prior to taking any photos of an asset there should be a photo of an identifying placard, 
consisting of a tight shot of a white board with the Asset ID written large and in the 
center and the Crew number in the lower left hand corner.  Please make sure the image is 
legible.  White boards are subject to light glare.   

“Retired” Assets (See PROCEDURE FOR ASSETS NOT FOUND, AND 
RETIRING ASSETS) 
For “Retired” assets where a new asset is created to take it’s place, the white 
board photo should use the asset ID of the “retired” asset and write “retired” 
under the Asset ID.   

2nd Photo – General Area 
The second photo should be a general area photo of the asset. This photo should be taken 
at least 4 feet from the ground and should include the asset or opening to the asset as well 
as identifying structures from the surrounding area. This is mentioned because you will 
be using the camera mounted to a pole.  Some crews leave the camera mounted to the 
pole and only hold it slightly above ground level.  This has a tendency to result in 
obstructed views and is unacceptable.  Do not turn the camera on its side.   

3rd Photo – Topside 
If the asset has an access at the top of the structure, such as a manhole, then a topside 
photo will be taken third. This photo should show the configuration of pipes entering and 
exiting the structure and should be oriented so that the top of the photo is always north. 
This photo should be taken with the camera far enough into the structure that the pipe 
configuration can be clearly seen.  

4th and Subsequent Photos – Pipe Lamping and Defect Photos 
The fourth and subsequent photos should be lamp photos (looking downstream) in the 
outgoing pipe, and then lamp photos for each pipe in a clockwise rotation from the 
previous pipe.  See PHOTO CHECKLIST in the table below.   

Culverts should have photos of both the downstream and upstream ends.  Where possible, 
the photos should show the depth of cover or any special geometry or other features that 
would significantly affect replacement costs.  See PHOTO CHECKLIST in the table 
below. 

Finally, any defects or special observations should have their photos taken last.  These 
should be kept at a minimum to save time.  Follow King County guidelines on which 
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defects should be photographed.  The inspection database has a place for notes.  Defect 
and general observation photos must be referenced in the notes along with the 
corresponding photo name describing the defect.  The photo name entered into the note 
field must be the edited name based on the discussion below the PHOTO CHECKLIST 
table. 
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PHOTO CHECKLIST 

Order Structure Pipe (Attached to Structure) Pipe/Culvert (Stand Alone) 

1 White Board 
(Asset ID of Structure) 

White Board  
(if structure on inspection list, 
inspect structure first and a 
separate white board for the pipe 
is not needed) 
(if structure NOT on inspection 
list, write Asset ID of the Pipe, 
and state if at up or downstream 
end) 

White Board (both ends, 
Asset ID of the Pipe, state if 
at up or downstream end) 

2 General Area General Area (needed if 
structure NOT on inspection 
list) 

General Area 

3 Top-down Top-down (needed if structure 
NOT on inspection list) 

Top-Down (not needed for 
culverts w/o attached 
structure) 

4 Downstream Pipe Lamp Photo Pipe Lamp Photo (up or down) 
(can use photo from structure 
inspection if available) 

Pipe Lamp Photo (up or 
down) 

5 {Clockwise progression} Next 
Pipe Lamp Photo (all pipes) 

 Defect Photos Defect Photos 

6 Defect Photos Whiteboard  
(if structure on inspection list, 
inspect structure first and a 
separate white board for the pipe 
is not needed) 
(if structure NOT on inspection 
list, write Asset ID of the Pipe, 
and state if at up or downstream 
end)  

White Board (both ends, 
Asset ID of the Pipe, state if 
at up or downstream end) 

7 General Observation Photos General Area (needed if 
structure NOT on inspection 
list) 

General Area   

8 Top-down (needed if structure 
NOT on inspection list) 

Top-Down (not needed for 
culverts w/o attached 
structure) 

9 Pipe Lamp Photo (up or down) 
(can use photo from structure 
inspection if available) 

Pipe Lamp Photo (up or 
down) 

10  Defect Photos Defect Photos 

11 General Observation Photos General Observation Photos 
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POST PROCESSING PHOTO NAMING 

Post processing, each photo will actually get renamed twice.  In an effort to help reduce 
the time required by the field crew to rename photos, we have a global renaming process 
that can be followed.  Each crew will be issued a camera to be used in the field.  The 
cameras are identical and as such will assign an identical name to the photos.  The crew 
leader will reset the camera photo counter to start at one each day.  To distinguish 
between cameras/crews, each crew will be assigned a Crew ID (A, B, C, D, E, F). This 
Crew ID will be used to tag all inspection photos to insure all photos have unique names 
and that any problems that are identified can be quickly communicated back to the 
appropriate field crew. In addition to the Crew number, the date of inspection will be 
appended to the name of all photos. The quickest way to do this is with a file utility that 
supports batch operations. Total Commander is a “shareware” orthodox (dual-pane) file 
manager for windows. It can be downloaded here: 
http://www.ghisler.com/download.htm. Select a mirror, in most cases the direct download 
hosted at Amazon Cloudfront will be best. There are three versions of the installer, a 32-
bit version, a 64-bit version and a combined 32/64-bit version. If unsure which version is 
appropriate for you PC, download the combined version. Simply run the installer and 
follow the on screen prompts. The unpaid version is fully functional and will be sufficient 
for this project. To perform a batch rename navigate to the directory where the photos are 
located using total commander. Highlight all photos to be renamed using shift-click. 
Under the “File” menu select the “Multi-Rename Tool”. In the new dialog prompt enter 
IMG or the portion of the file name to be removed in the “search for” box and enter your 
CrewIDDate in the “Replace with” box, and then click start.  As an example, the camera 
may auto-name the jpg IMG001.  You will enter “IMG” in the “search for” box and will 
set “A08142015” in the “Replace with” box.  The resulting file name will be 
A08142015001.jpg. This should allow all photos to be renamed at the end of the day 
within a few minutes.  If you have questions, please call the On-Site Field Manager.   

All photos should be uploaded at the end of each day of inspections. HDR and CH2M 
field teams will both have access to the upload service, Dropbox.  Dropbox is a free file 
sharing program that can be downloaded at https://www.dropbox.com/en/. Each Crew 
leader must create an account at Dropbox.  Once a Dropbox account is created or if you 
have issues creating an account, contact Robert Ramos at robert.ramos@ch2m.com (785-
727-4809) and include the email address used to create the Dropbox account.  Rob 
Ramos will send an invite to each Crew leader to a shared directory already created by 
CH2M.   You should have full editing rights to the Dropbox folder.  Once you have an 
account and it is added to the shared folder you can use the “download the app” link at 
the top of the Dropbox home page to enable real time syncing of a directory on you pc or 
you can use the website to upload and download files directly.  At the start of the next 
day photos will be removed from the Dropbox folder and processed by CH2M or HDR 
office staff for QA/QC. Field staff MUST RETAIN all original photographs as a backup, 
as they will not remain on the Dropbox server.      

Once the photos are posted to Dropbox, people in the office will be responsible for 
renaming them to meet King County’s requirements.  They require that each asset photo 
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includes the Asset ID.  We will also include a descriptor in the photo name.  To help the 
office staff accurately track photos field crews will be required to keep a log of the photo 
taken each day.  An example of the log sheet is shown below.  A hard copy and 
spreadsheet form is provided in Attachment E.  A pdf, jpg or the spreadsheet must also be 
placed with the photos in Dropbox daily. 

Field Photo Name GIS Photo Name Notes 

The Field Photo Name should be the name that you will assign to the photo at the end of 
the day using the procedure for global renaming described above.  An example would be 
A08142015001.jpg. 

The GIS Photo Name becomes more challenging.  Keep in mind that the inlet or manhole 
structures will have a different Asset ID than the pipes entering.  The following naming 
convention must be followed: 

Inlet or Manhole Photo Naming 
(for newly added assets, see Newly Created Asset Photo Naming, below) 

AssetID_Area Area photo.  This should be the first photo after the white board. 
AssetID is the ID of the inlet or manhole. 

AssetID_Top Top-side photo looking down into the inlet or manhole.  This should 
be the second photo after the white board.  AssetID is the ID of the 
inlet or manhole. 

AssetID_Defect1 
If multiple defect photos use 
AssetID_Defect2 and so on. 

Photo of defects found in the structure.  This photo must be described 
in the notes field in the GIS.  AssetID is the ID of the inlet or manhole.  
This should only include defects.  These would be photos taken after 
the pipe photos. 

AssetID_General1 
If multiple General Observation 
Photos use AssetID_General2 
and so on. 

Photo of general observations in the structure.  An example may be 
objects such as construction material. This photo must be described in 
the notes field in the GIS.  AssetID is the ID of the inlet or manhole. 
These would be photos taken after the pipe photos. DRAFT
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Culvert or Pipe Photo Naming 
(for newly added assets, see Newly Created Asset Photo Naming, below) 
AssetID_AreaUP Area photo of the upstream end of a culvert.  This should be the first 

photo after the white board.  This photo is needed if pipe is NOT 
attached to a structure OR attached to a structure NOT on inspection list.  
AssetID is the ID of the culvert or pipe. 

AssetID_TopUP Top-side photo looking down into the inlet or manhole.  This should be 
the second photo after the white board. This photo is needed if pipe is 
NOT attached to a structure OR attached to a structure NOT on 
inspection list. AssetID is the ID of the culvert or pipe. 

AssetID_PipeUP Photo taken from the upstream end of the culvert or pipe looking 
downstream.  This would also include the outgoing pipe from an inlet or 
manhole.   AssetID is the ID of the culvert or pipe. 

AssetID_AreaDN Area photo of the downstream end of a culvert.  This should be the first 
photo after the white board.  This photo is needed if pipe is NOT 
attached to a structure OR attached to a structure NOT on inspection list.  
AssetID is the ID of the culvert or pipe. 

AssetID_TopDN Top-side photo looking down into the inlet or manhole.  This should be 
the second photo after the white board.  This photo is needed if pipe is 
NOT attached to a structure OR attached to a structure NOT on 
inspection list, AssetID is the ID of the culvert or pipe. 

AssetID_PipeDN Photo taken from the downstream end of the culvert or pipe looking 
upstream.  This would also include the incoming pipes in an inlet or 
manhole.   AssetID is the ID of the culvert or pipe. 

AssetID_DefectUP1 

If multiple defects use 
AssetID_DefectUP2 and so on. 

Photo of defects found in the pipe at the upstream end.  This may also 
include defects in the headwall or flared section of the upstream end of a 
culvert.  This photo must be described in the notes field in the GIS. 
AssetID is the ID of the pipe or culvert.  This should only include 
defects.  These would be photos taken after the pipe photos. 

AssetID_DefectDN1 

If multiple defects use 
AssetID_DefectDN2 and so on. 

Photo of defects found in the pipe at the downstream end.  This may 
also include defects in the headwall or flared section of the downstream 
end of a culvert.  This photo must be described in the notes field in the 
GIS.  AssetID is the ID of the pipe or culvert.  This should only include 
defects.  These would be photos taken after the pipe photos. 

AssetID_GeneralUP1 
If multiple General Observation 
Photos use 
AssetID_GeneralUP2 and so 
on. 

Photo of general observations in the upstream end of a pipe or culvert. 
An example may be objects such as construction material. This photo 
must be described in the notes field in the GIS.  AssetID is the ID of the 
pipe or culvert.  These would be photos taken after the pipe photos. 

AssetID_GeneralDN1 
If multiple General Observation 
Photos use 
AssetID_GeneralDN2 and so 
on. 

Photo of general observations in the downstream end of a pipe or 
culvert.  An example may be objects such as construction material. This 
photo must be described in the notes field in the GIS.  AssetID is the ID 
of the pipe or culvert.  These would be photos taken after the pipe 
photos. 

Newly Created Asset Photo Naming 
1. Follow procedures as outlined above for the respective type of asset.

2. Newly created assets in the field are not immediately assigned an Asset ID for the
King County Stormwater Geodatabase.  When taking photos of newly created
assets, use the following guidelines for naming photos in the photo log:

a. Pipes:
i. Include UP and DN designations in photo name.
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ii. Use Asset ID of structure scoped for inspection at the end of the
pipe with addition of an alphabet starting with “a” after the Asset
ID.

iii. If there is more than one pipe without an Asset ID from the
structure, name photos as described above, adding the consecutive
letter of the alphabet progressing clockwise from the outgoing
pipe.

iv. If an existing pipe is split (i.e. existing pipe shortened in GIS, with
new pipe created at its upstream end):

1. Use Asset ID of existing, downstream pipe and add “a” (for
example, existing downstream pipe has Asset ID of 1234.
For the newly created pipe, use “1234a” in place of Asset
ID).

2. If the newly added pipe is connecting to a newly added
structure in the split pipe, use Asset ID of the existing,
downstream pipe and add “b” (since “a” will be used for
the newly created structure).

b. Structures:
i. Use Asset ID of pipe scoped for inspection connecting to the

structure, adding “a” (for example, if a structure on pipe Asset ID
1234 is added, name photos for the new structure “1234a” in place
of the Asset ID).
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13. FIELD INSPECTION TRACKING PROCEDURES

After each inspection attempt, in addition to collecting the asset data outlined in the King 
County Stormwater Inspection Manual, the field crews shall enter information into the 
"Data Stage" field to reflect the status of the inspection attempt.  The following values 
will be used for this project: 
Field Value Description Who Enters “Revisit” 

Value 
Required? 

Visited Inspection has been 
attempted, but not 
completed 

Field crews Yes 

Partial Inspection Inspection complete, but 
GPS not functioning 

Field crews Yes 

Inspected Inspection completed Field Crews No 
Validated Record has been through 

the King County data 
validation tool 

HDR 
(Bridget 
Brown) 

Yes, if 
record was 
“Partial 
Inspection” 

QC Visited Record has been reviewed 
and photos have been 
attached 

CH2M office 
techs, 
HDR office 
techs 

Yes 

QC Partial Inspection Record has been reviewed 
and photos have been 
attached 

CH2M office 
techs, 
HDR office 
techs 

Yes, if 
record was 
“Partial 
Inspection” 

QC Inspected Record has been reviewed 
and photos have been 
attached 

CH2M office 
techs, 
HDR office 
techs 

No 

Final Record has been accepted 
for BRE calculations 

HDR (Doug 
Dailey) 

Yes, if 
record was 
“Partial 
Inspection” 

Recommended for Phase 2 
UPDATE: Shall be a 
related table for use in 
tracking data in addition to 
the above stages. 

If the results of a non-
inspection, partial 
inspection, or BRE 
calculation require Phase 2 
assessments, then this 
designation will be used 

HDR (Doug 
Dailey) 

Yes, if 
record was 
“Visited”, 
or “Partial 
Inspection” 
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For the assets that could not be inspected, or received partial inspection, the crews shall 
enter information into the field for “Revisit” to reflect the reason or next‐step needed.  
The  following values will be used  for  this project  (NOTE: Only use Revisit  codes  listed 
below): 

Field Value Description Who Enters Comment 
Required? 

Dog Dog prevented access Field crews No 
Buried Buried asset prevented access Field crews No 
Paved Paved asset prevented access Field Crews No 
Gate/Fence Gate/fence prevented access Field Crews No 
Obstructed (car, 
dumpster, etc.) 

Obstruction over asset 
prevented access 

Field Crews Yes, explain 
obstruction 

Physical Configuration 
(offset chamber, pipe 
angle, etc.) 

The configuration of the asset 
prevented equipment from 
entering and taking photos or 
inspecting the asset 

Field Crews Yes, explain 
configuration

Surcharged Pipe/structure is full of water 
and cannot be inspected 

Field Crews Yes, for 
pipes state 
which end is 
surcharged 

Maintenance Needed Pipe/structure is full of debris 
or has other maintenance issue 
preventing inspection 

Field Crew Yes, describe 
maintenance 
needed 
(clean, etc.) 

Location/Inventory 
Updated 

See §6. PROCEDURE FOR 
PIPES NOT SHOWN IN GIS 
and §9 PROCEDURE FOR 
MOVING ASSETS 

Field Crew No 

Pipes < 24 in See §5 PROCEDURE FOR 
PIPES < 24” 

Field Crew No 

Permit-Required Traffic 
Control 

Heavy traffic areas that require 
a permit for inspection 

Field Crews No 

GPS Not Functioning The GPS unit is not 
functioning and crews are 
unable to verify sub-meter 
accuracy 

Field Crews No 

Other Other impediment, QC 
instruction, or explanatory 
comment required 

Field Crews/ 
CH2M 
Office Techs 

Yes, explain 
issue 

Upon completion of the inspection form, the crew leader should replace any covers or 
grates, remove traffic safety control and proceed to the next location while the crew 
assistant continues input of the inspection data. 
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ATTACHMENT A 

ASSET INSPECTION CHECKLIST 

SAFETY 
 Personal Protection Equipment (PPE) for Each Crew
 Traffic Cones
 Traffic Signs (for CH2M CARS field vehicles only)
 Flashing Beacon mounted on the vehicle (for CH2M CARS field vehicles only)
 First-Aid Kit (fully stocked)
 Field Safety Instructions
 Cellular Telephone
 Drinking Water or other fluids for rehydration
 Hand Cleaner (alcohol, waterless, towel-less cleaner); Paper Towels

CLERICAL 
 Supply of Asset Inspection Forms
 Clipboards
 Maps Packages
 Pencils and Pens (for each crew member)
 Name Badges (for each crew member)

ELECTRONICS 
 Mobile iPad with Data Plan
 Sub-meter GPS Unit

WORKING 
 Digital Camera
 Extension pole for mounting

camera
 Whiteboard
 Whiteboard Markers
 Debris Measurement Pole
 J-Hook, Manhole Hook, or Pick
 Spades
 Hammers
 Flashlights
 Level (aka “Stadia”) Rods
 Hand-held Mirrors

 Steel Rule/Tape Measure
 Tool Box (with tools including a

large socket set, breaker bar,
powered impact wrench, and ½”
allen wrench)

 Paintbrush holder/holster (such
as a Wooster LockJaw)

 Extension rods
 Laser range finder (such as

Bosch laser range finder)
 2ft long level

 6in long level
 Pole level
 Folding ruler
 Either two 2-ft long or one 3-ft long steel rulers
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ATTACHMENT B 

King County Stormwater Mapping Standard Operation Procedures 
(SOP)  

This County-prepared
document was distributed to
field crew to guide their work,
but is not copied herein for
purposes of TM1.
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ATTACHMENT C 

Stormwater Infrastructure Inspection Manual 

 
 

This County-prepared
document was distributed to
field crew to guide their work,
but is not copied herein for
purposes of TM1.

DRAFT



King County ROW Stormwater Asset Inspection  A-25 

ATTACHMENT D 
Asset Inspection Field Forms 
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Data Collection ‐ Catchbasins and Manholes Field Form
Column Name Description Value

AssetID Unique identifier that is used to tie to Cityworks, MIS, or 

some other database. The AssetID is unique for each asset 

and it is populated by an automated process. Do not 

modify AssetID attributes .

Component See reverse for components

ComponentType See reverse for component types

PipeCount The number of pipes that connect to a Connect feature.

Material Material that the Connect feature is constructed of.

Diameter Inner diameter of the Connect structure.

WidthA Average inner width of the Connect structure (smaller 

value)

WidthB Average inner width of the Connect structure (larger 

value)

SumpDepth The height from the bottom of the structure to the bottom

of the lowest pipe. Sump components only. ([Measure 

Down Depth] ‐ [Measure Down Depth to Invert])

TotalDepth Height from the bottom of the structure to the top at rim  

(Measure Down Depth)

CoverStyle The type of cover or lid

MeasureSource The source of the Diameter, WidthA/WidthB, CoverSize, 

Depth and Sump Depth measurements. 

(Estimated/Measured. If any are estimated, enter 

"Estimated" and note reason)

OwnerEntity Owner of the asset

Data Stage Tracks stage of inspection effort

Current Status Tracks status of the asset

Revisit Tracks various reasons that a staff may need to revisit an 

asset.

Data Source Tracks project associated with data edits

Loaded By Tracks creator of new assets

Load Date Tracks date of creation of new assets

XYSource Method in which the geographic location of the asset was 

recorded.  (Update to "GPS" if the asset is location is 

verified with sub‐meter accuracy)

FieldVisitedBy Crew Name

FieldVisitDate Date of field visit

Last Edited By Crew Name (If edited in office, enter office QC staff name)

Last Edited Date Crew Name (If edited in office, enter office QC staff name)

Condition Rating Based on Appendix B

Notes
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Catchbasins and Manholes Component/Component Type List

Function Types

Sump Components:

Sump Component Types

No Sump Components

No Sump Component Types

Concrete/Curb Inlet: (defined above at component level)

Grate Inlet Type 2: (defined above at component level)

Deep Inlet Type 2: (defined above at component level)

Type 2 Inlet: (defined above at component level)

Access Components

Access Component Types
Access Riser: Defined above at Component level.

Cleanout: Defined above at Component level.

Catch Basin Type 1: Rectilinear structure with interior dimensions 22" Wide x 26" Long x 40" Deep; Max knockout size 20” diameter. Max Depth to Pipe invert is 5'. For more detail see 

WSDOT Standard Plans (B‐5.20).

Catch Basin Type 1L: Rectilinear structure with interior dimensions 28" Wide x 32" Long x 40" Deep; Max knockout size 26” diameter. Max Depth to Pipe invert is 5'. For more detail see 

WSDOT Standard Plans (B‐5.40).

Catch Basin Type 1P: Rectilinear structure with interior dimensions 22" Wide x 26" Long x 52" Deep; Max knockout size 16” diameter. Max Depth to Pipe invert is 5'. For more detail see 

WSDOT Standard Plans (B‐5.60).

Catch Basin Type 2: Cylindrical structure with interior diameter 36” or greater, typically 15’ max depth to bottom, 24” Sump. For more detail see WSDOT Standard Plans (B‐10.20).

Grate Inlet Type 1: (defined above at component level)

Manhole Type 4: Cylindrical structure with diameter of 48” concrete Manhole risers, stacked to a max of 12’ on top of a 48” or greater conveyance Pipe. Utilizes the conveyance pipe as the 

base of the structure. For more detail see King County Roads Standards Figure 7‐010).

Non‐Standard Manhole: A manhole structure that does not meet the structural requirement of any contemporary design standards.

Manhole Type 1: Cylindrical structure with diameter of 48, 54 or 60 inches, 8 feet min depth to bottom, including a riser cone. For Pipes needing knockout larger than 48", use Manhole Type

2. For more detail see WSDOT Standard Plans (B‐15.20)

Manhole Type 2: Cylindrical structure with diameter of 72 + inches. For Pipes needing knockout larger than 48”. Max Depth 20', including a riser cone. For more detail see WSDOT Standard 

Plans (B‐15.40).

Manhole Type 3: Cylindrical structure with diameter of 36 + inches. For installation depths of less than 8 feet. Can accommodate any size Pipe depending on the diameter of the structure. 

For more detail see WSDOT Standard Plans (B‐15.60).

Cleanout: A Pipe with a cap that allows for cleaning or inspection of the Conveyance System.

Non‐Standard Access: An access structure that does not meet the structural requirement of any contemporary design standards.

Manhole: Manholes connect one Pipe to another Pipe, with an opening to the surface. Structurally, manholes are cylindrical, deeper than wide, has an access opening, and without a Sump. 

Pipe outlet(s) are at the base of structure, often in “channel and shelf”.

Access Riser: A vertical maintenance access to a Vault, Tank or other similar structure. The access opening is wide enough for entry to support maintenance and inspection.

Concrete/Curb Inlet: A square shaped structure without a Sump. These structures are generally used to accept stormwater inflow through a curb opening.

‐Sump: A connecting structure designed to interrupt the flow of rainwater and allow for settling and collection of sediment, debris, detritus, contaminants, etc., prior to transfer to the outle

pipe. These structures generally contain an opening for stormwater inflow.

Grate Inlet Type 1: A structure that is rectangular and has a rectangular, metal grate and a Sump; cannot support traffic loads. Interior Dimensions 23" Wide x 42" Long x Variable Depth, 12’ 

Max.; Max Depth to Pipe invert is 9’ 6”. For more detail see WSDOT Standard Plans (B‐35.20‐00).

Catch Basin: A structure that functions with a Sump to either allow for water to enter a Conveyance System or connect with other Conveyance features, or both. Catch basins are circular or 

rectangular and usually have a grated metal lid or cover.

Non‐Standard Sump: A structure with a sump that does not meet the structural requirement of any contemporary design standards.

‐No Sump: A connecting structure without a sump. These structures generally contain an opening for stormwater inflow.

‐Access: An opening or structure that provides maintenance or inspection access to the stormwater management system. These structures are not designed to accept stormwater inflow.

Grate Inlet Type 2: A structure that is rectangular and has a rectangular, metal grate and no Sump; welded grates on this type can only be subjected to light traffic. Interior Dimensions 23" 

Wide x 42" Long x Variable Depth; Max Depth to Pipe invert is 9’ 7.5”. For more detail see WSDOT Standard Plans (B‐ 35.40‐00).

Drop Inlet Type 2: Positioned at mid‐Ditch, inflow from two sides. Trapezoidal structure with interior dimensions: 30” Wide x 108” Long x ~48" Deep; Max knockout size 34” diameter. For 

more detail see WSDOT Standard Plans (B‐45.40‐00)

Drop Inlet Type 1: Terminates Ditch, inflow from one side. Trapezoidal structure with interior dimensions: 30” Wide x ~72” Long x ~48" Deep; Max knockout size 34” diameter. For more 

detail see WSDOT Standard Plans (B‐45.20‐00).

Drop Inlet: A trapezoidal shaped structure without a Sump. Designed with a high hydraulic capacity, these structures are effective in passing large debris. The grates of these structures are 

generally on grade and accept flow.

Type 2 Inlet: A round shaped structure without a Sump. These structures are generally used to accept stormwater inflow through a curb opening.

Non‐Standard NoSump: A connecting structure without a sump that does not meet the structural requirement of any contemporary design standards.
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Data Collection ‐ Pipes and Culverts Field Form
Column Name Description Value

AssetID Unique identifier that is used to tie to Cityworks, MIS, or some other database. 

The AssetID is unique for each asset and it is populated by an automated 

process. Do not modify AssetID attributes .

Component See reverse for components

ComponentType See reverse for component types

Diameter Interior diameter of circular pipe.  (Enter zero if non‐circular)

Width Width is collected when the pipe is not circular in shape.

Height Height is collected when the pipe is not circular in shape.

Depth The average depth of the crown of the pipe below the surface measured in 

decimal feet.

MeasSource The source of the Diameter, Depth and Measure Down measurements. 

(Estimated/Measured. If any are estimated, enter "Estimated" and note reason)

Material Material that the pipe is made out of.

Upstream Elevation The surveyed depth to invert of upstream pipe end.  (Upstream Measure Down)

Downstream Elevation The surveyed depth to invert of the downstream pipe end.  Downstream 

Measure Down)

FlowDirection Describes if the flow is downstream or bi‐directional

Intent If a culvert is used to carry a stream under the road way, enter “Convey natural 

water body."  For other cases, enter "Convey stormwater."

OwnerEntity Owner of the asset.

Data Stage Tracks stage of inspection effort

Current Status Tracks status of the asset

Revisit Tracks various reasons that a staff may need to revisit an asset.

Data Source Tracks project associated with data edits

Loaded By Tracks creator of new assets

Load Date Tracks date of creation of new assets

FieldVisitedBy Crew Name

FieldVisitDate Date of field visit

Last Edited By Crew Name (If edited in office, enter office QC staff name)

Last Edited Date Crew Name (If edited in office, enter office QC staff name)

XYSource Method in which the geographic location of the asset was recorded.  (Update to 

"GPS" if the asset is location is verified with sub‐meter accuracy)

Condition Rating Based on Appendix B, KC Stormwater Infrastructure Inspection Manual

Notes

A-28 

DRAFT



Pipes and Culverts Component/Component Type List

Underdrain: A circular closed Pipe that has perforated or slotted openings. It collects and conveys water.

Infiltration Pipe: A circular closed Pipe that has perforated or slotted openings. It conveys water and distributes it underground.

Stormwater Pipe: A solid walled closed conveyance pipe that is gravity based flow.

Box Culvert: A Culvert designed and manufactured into a rectangular configuration, typically made of concrete.

Bottomless Arch Culvert: A bottomless Culvert designed and manufactured into an arched configuration.

Squash Culvert: Sections of Stormwater Pipe that are used as a Culvert, typically corrugated metal and are reshaped on site to reduce the 

overall height of the Pipe.

Component

‐Closed Conveyance: A stormwater feature that is enclosed.

Function Type

Component Types

‐‐Culvert: A Closed Conveyance that drains open channels, Swales, or Ditches for the purpose of passing under a roadway, embankment or 

other structure. Typically, a Culvert is not connected to a structure on one or both ends.

Force Main: A circular closed Pipe that is designed for pressurized flow.

‐‐Pipe: A circular closed Pipe that is designed for pressurized flow.

Tightline: A continuous length of Pipe, that typically conveys water down a steep slope, with no inlets or collection points in between.

Round Culvert: Sections of Stormwater Pipe that are used as a culvert. It may have one intermediate connecting structure along its length.

Arch Culvert: A non‐circular Culvert that is designed and manufactured into a shape generally flatter on the bottom and rounder on the top.

Bottomless Box Culvert: A Culvert designed and manufactured into a rectangular configuration without a bottom, typically made of concrete.
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Stormwater Infrastructure Inspection Manual 
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1. Excellent – like new condition or no deficiencies found 
2. Good – minor wear, but structurally sound 
3. Fair – moderate wear, consider for repair 
4. Poor – deteriorated, consider for repair or replacement 
5. Failure Imminent – serious/severe deterioration 

 
• This guide is used to rate the structural condition of the storm 

drainage system. 
• The worst condition identified will be the asset’s structural condition 

rating. 
• Assets are rated on structural integrity and ability to perform their 

functions. 
• Maintenance needs are NOT considered when evaluating the 

structural condition. 
• Culverts are to be evaluated as pipes. 
• Plugged pipes or structures should be reported to the Project Manger 

within 48 hours via email. 

Structural Condition Rating Codes: 
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Condition Indicators: 
 

• Pitting/Rusting – Small pits are visible on the surface of the pipe; if metal, has rust 
but still solid. 

• Spalling/Flaking – Flat chips of concrete are lost from feature’s surface; if metal 
there are flakes of rust. 

• Cracks – Visible crack. 
o Longitudinal: A crack running in the direction of the weld axis. May be found in the 

weld or base metal. 
o Circumferential: A crack running around the diameter of the pipe. 

• Hole – Hole goes completely through the asset’s material or missing mortar. 
• Joints Separated – Joints between two pipe sections are separated (lengthwise), 

may allow soil to filter through. 
• Max Joint Separation – Estimate or measure the largest separation between pipe 

sections (interior of pipe). 
• Separated Apron – Identify if pipe has a separated apron. 
• Misalignment – the pipe sections’ alignment is offset, causing a zigzag appearance. 
• Deformation – Pipe shape is distorted, 

flattened, or squashed. 
• Infiltration – Evidence that soil or water 

is seeping into pipe. 
• Piping – Water flowing along the outside 

of pipe (causes loss of soil in roadbed). 
• Deter. Ties (Deteriorated Ties) – Pipe 

ties are in poor shape, may not hold joints 
together. 

Definitions 
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Structure Terms: 
 

• Structure Height – Measure from 
top of grate to bottom of invert. 

• Repair Depth – Measure from 
bottom of casting to bottom of the 
needed repair. 

• Connected Pipes – number of 
pipes attached to the structure. 

• Sump – a basin below the 
outgoing pipe that is deeper than 1 
foot. 

• Rings –The adjusting ring or brick 
& mortar layers below the iron 
casting assembly. 

• Flow Line- The flow of water at 
the bottom of pipe between 
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Concrete Pipe Structural Condition Ratings Guide 

Factors: Physical Condition, Defect Severity, and Defect Number.Structural 
integrity, Integrity of surrounding material, Defect severity 
1. Excellent Condition 

Physical Condition 
• Like new 
• No chipping at joints/openings 
• No hairline cracks 
• No spalling or scaling 

Defect Severity 
• No defects 

Defect Number 
• No defects  

2. Good Condition 
Physical Condition 

• Minor chipping at joints/openings 
• Hairline cracks 
• Insignificant spalling or scaling 

Defect Severity 
• No degradation in function due to defects; minimal condition monitoring of 

defect required 
• Installation or construction lifting rebar or holes do not degrade performance  

Defect Number 
• 1 to 2 defects in segment 

3. Fair Condition 
Physical Condition 

• Joints broken or pulled apart up to 1” (anywhere along joint) 
• Aggregate exposed (pitting) 
• Circumference Cracks evident with widths up to ⅛ inch 
• Spalling or scaling to ¼ inch depth 
• Reinforcement beginning to show 

Defect Severity 
• Defect may cause flooding during major storm events 
• Defect requires regular condition monitoring 

Defect Number 
• 3 to 4 defects in segment 

4. Poor Condition 
Physical Condition 

• Joints broken or pulled apart 1”-3” (anywhere along the joint) 
• CrackingCircumferential cracks evident with widths ⅛ - ¼ inch 
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Concrete Pipe Structural Condition Ratings Guide 

• Longitudinal cracks evident with widths up to ⅛ inch 
• Spalling or scaling > ¼ inch depth 
• Reinforcement beginning to showshowing over 50% of steel width 
• Ends misaligned or shifted 
• Erosion has undermined apron or pipe 
• Apron is separated from pipe 

Defect Severity 
• Defect affects surrounding material stability or causes settlement 
• Infiltration of soil into pipe causing soil loss in road shoulder 
• Erosion has undermined apron or pipe 
• Apron is separated from pipe 

• RepairInfiltration of roots into pipe through holes or cracks 
• Action is needed to maintain function but is not under road 

Defect Number 
• 5 defects in segment 

5. Failure Imminent Condition 
Physical Condition 

• Joints pulled apart or broken more than 3” at any point along joint (unless 
only at apron – see condition 3) 

• CrackingCircumferential cracking evident with widths > ¼ inch or cracks 
showing movement – pipe pieces have shifted 

• Longitudinal cracks at 12, 3, 6, or 9 o’clock >1/8 inch or cracks showing 
movement – pipe pieces have shifted 

• Reinforcement fully exposed in places 
• Holes through concrete 
• Lacking bottom of pipe 

Defect Severity 
• Deformation – pipe is misshapen (look also for cracks and spalling)), impeding 

flow 
• Piles of soil at joints, or any indication that soil infiltrates into pipe under 

roadway 
• Action is needed under road to maintain level of service and capacity  
• Action is needed to prevent mortality 

Defect Number 
• More than 5 defects in segment 

Note:  Crack width and spalling depth may not be measured in most cases – inspectors 
should estimate. 
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Metal Pipe Structural Condition Ratings Guide 

Factors: Physical Condition, Defect Severity, and Defect Number.Structural 
integrity, Integrity of surrounding material, Defect severity 
1. Excellent Condition 

Physical Condition 
• Discoloration of surface 
• Galvanizing intact 
• No rust or pitting 

Defect Severity 
• No defects 

Defect Number 
• No defects 

2. Good Condition 
Physical Condition 

• Minor superficial rust or corrosion.  Minor pitting. 
• Tight, no openings of joints/seams.  Minor cracking at bolt holes. 
• Minor isolated distortions on top half.  Minor flattening of invert and/or crown. 
• Small or minimal end cap defects 

Defect Severity 
• No degradation in performance due to defects; condition monitoring of defect 

required 
 Defect Number 

• 1 to 2 defects in segment 

3. Fair Condition 
Physical Condition 

• Galvanizing gone 
• Pitting, superficial rust or tight rust flakes 
• Minor corrosion extending from bottom to over pipe spring line 

Defect Severity 
• Defect may cause flooding during major storm events 
• Defect requires regular condition monitoring 

 Defect Number 
• 3 to 4 defects in segment 

4. Poor Condition 
Physical Condition 

• Flaking rust evident, with some loss of wall thickness 
• A hole, less than 1 inch in size 
• Deformation, deflection or distortion visible, up to 10% of diameter 
• Able to poke a hole in pipe with a sharp point 
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Metal Pipe Structural Condition Ratings Guide 

• Erosion has undermined apron or pipe 
• Apron is separated from pipe 

Defect Severity 
• Infiltration of soil into the pipe from road shoulder 
• Infiltration of soil into pipe may be causing loss of fill beneath road surface 
• Erosion has undermined apron or pipe 
• Apron is separated from pipe 

• RepairInfiltration of roots into pipe through holes or cracks 
• Action is needed to maintain function but is not under road 
• Deformation, deflection or distortion visible, up to 10% of diameter below flow 

line 
Defect Number 

• 5 defects in segment 
5. Failure Imminent Condition 

Physical Condition 
• Hole 1 inch or greater, or many small holes or bottom gone 
• Cracks or tears 
• Severe deformation greater than 10% of diameter 
• Joints separated 
• Misalignment 
• Can poke a hole in pipe with a blunt rod 

Defect Severity 
• Severe deformation greater than 10% of diameter below flow line(?) 
• Pipe or Road Void – Pipe condition is causing soil loss beneath road surface 
• Action is needed under road to maintain level of service and capacity  
• Action is needed to prevent mortality 

Defect Number 
• More than 5 defects in segment 

Note:  Hole size or deformation %, may not be measured in most cases – inspectors 
should estimate. 
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Thermoplastic Pipe or Liners Structural Condition Ratings Guide 

Factors: Physical Condition, Defect Severity, and Defect Number. Structural 
integrity, Integrity of surrounding material, Defect severity 
1. Excellent Condition 

Physical Condition 
• Pipe is straight 
• No Jointjoint separation 
• No deformation of original inside diameter 

Defect Severity 
• No defects 

Defect Number 
• No defects 

2. Good Condition 
Physical Condition 

• Minor isolated distortions in top half 
• Joint separation less than 1” 
• Deformation less than 5% of original inside diameter 

Defect Severity 
• No degradation in performance due to defects; condition monitoring of defect 

required 
Defect Number 

• 1 to 2 defects in segment 
3. Fair Condition 

Physical Condition 
• Deformation of pipe 5% to 7% of original inside diameter 
• For dual wall HDPE pipe, liner buckling in 2 or fewer areas 
• Joint separation less than 3” with no soil infiltration through joints 
• For dual wall HDPE pipe, circumferential cracking in PE liner only, above 

flow line and less than ¼ of circumference, (if crack is below flow line, 
freeze/thaw may increase damage, use Condition 34) 

• Minor misalignment and settlement throughout pipe 
Defect Severity 

• Defect may cause flooding during major storm events 
• Defect requires regular condition monitoring 

Defect Number 
• 3 to 4 defects in segment 

4. Poor Condition 
Physical Condition 

• Significant ponding of water due to sagging or vertical misalignment 
• Deformation of pipe 7% to 10% of original inside diameter 
• For dual wall HDPE pipe, liner buckling in more than 2 areas 
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Thermoplastic Pipe or Liners Structural Condition Ratings Guide 

• Joint separation more than 3 inches, but not detached 
• Evidence of soil infiltration in pipe 
• Any crack in PVC pipe outside of road surface area 
• Apron is separated from pipe 

Defect Severity 
• Significant ponding of water due to sagging or vertical misalignment 
• Pipe condition is causing soil loss in road shoulder 
• Any crack in PVC pipe outside of road surface area 
• For dual wall HDPE pipe, less than ½ of pipe circumference, with noEvidence of soil 

infiltration in pipe through joints 
• Infiltration of roots into pipe through holes or cracks 
• Erosion has undermined apron or pipe 
• Apron is separated from pipe 
• RepairAction is needed to maintain level of service and capacity but is not 

under road 
Defect Number 

• 5 defects in segment 
5. Failure Imminent Condition 

Physical Condition 
• Floated – top of pipe is at or above ground surface 
• Joint separation allowing major soil infiltration 
• Deformation greater than 10% of original inside diameter 
• Hole through pipe material 
• Pipe condition is causing soil loss beneath road surface 
• Any crack in PVC pipe under road surface area 
• For dual wall PE pipe, circumferential cracking greater than ½ 

of pipe circumference, in the liner only 
• For dual wall PE pipe, buckling of liner and exterior shell 
• Any crack in PVC pipe under road surface area 
• Burnt (there is no inspection flag for burnt pipe, use spalling/flaking or holes) 

Defect Severity 
• Joint separation allowing major soil infiltration 
• Floated – top of pipe is at or above ground surface 
• Pipe condition is causing soil loss beneath road surface 
• Action is needed under road to maintain level of service and capacity  
• Action is needed to prevent mortality 

Defect Number 
• More than 5 defects in segment 

Note:  Hole size or deformation %, may not be measured in most cases – 
inspectors should estimate. 
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Catch Basin, Control Structure & Manhole Structural Condition Ratings Guide 

Factors: Physical Condition, Defect Severity, and Defect Number.Structural 
integrity, Integrity of surrounding material, Defect severity 
1. Excellent Condition 

Physical Condition 
• No defects in concrete rings. 
• No hairline cracks 
• No spalling or scaling. 

Defect Severity 
• No defects 

Defect Number 
• No defects 

2. Good Condition 
Very minorPhysical Condition 

• Minor defects in concretecasting support rings.  
• Hairline cracks evident 
• None to slight spalling or scaling 

Defect Severity 
• No degradation in performance due to defects; condition monitoring of defect 

required 
• Installation or construction lifting rebar or holes do not degrade performance 

Evidence of minor defects above flow line 

Defect Number 
• 1 to 2 defects visible 

3. Fair Condition 
Physical Condition 

• Some mortar missing at concrete rings 
• Pitting of pre-cast concrete 
• Aggregate is visible 
• Spalling or scaling to ¼ inch depth 
• Cracks less than 1/8 inch 

Defect Severity 
• Evidence of infiltration of water or soil  
• Evidence of minor defects below flow line 
• Defects in casting support w/o surface settlements 
• Defect may cause flooding during major storm events 
• Defect requires regular condition monitoring  

Defect Number 
• 3 to 4 defects visible 
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4. Poor Condition 
Physical Condition 

• Concrete rings broken, or mortar missing – gaps ½” to 1” 
• Settlement of pavement or soil adjacent to structure 
• Reinforcement shows 
• Blocks/bricks flaking/crumbling 
• Cracking evident with widths ⅛ – ¼ inch 
• Spalling or scaling > ¼ inch depth 

Defect Severity 
• Settlement of pavement or soil adjacent to structure 
• Infiltration of roots through holes or cracks 
• Defects in casting support with surface settlements 
• Action is needed to maintain level of service and capacity  

Defect Number 
• 5 defects visible 

5. Failure Imminent Condition 
Physical Condition 

• Concrete rings broken or mortar missing – gaps > 1” 
• Extensive exposure of reinforcement 
• Cracks that show movement (misaligned pieces) 
• Blocks/bricks missing 
• Holes through the structure 
• Loose or missing grate cover or casting support rings 

Defect Severity 
• Voids in soil or depressed pavement adjacent to structure, caused by 

infiltration 
• Structure settlement that affects structure stability or function 
• Action is needed to prevent mortality 

Defect Number 
• More than 5 defects visibleExtensive exposure of reinforcement 
• Cracks that show movement (misaligned pieces) 
• Blocks/bricks missing 
• Holes through the structure 

Note:  Crack width and spalling depth may not be measured in most cases – 
inspectors should estimate.  
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1 Map Package Development  
A total of 14 GIS map packages were developed, grouping the Phase I assets to be 
inspected by various field crews each day.  Figure C-1 shows the location and extent of each 
map package area.  
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Figure C-1. Map Package Areas  
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Each map package was subdivided into “Index” areas, which were further subdivided into 
“Sheets”.  As an example, map package 1 (Kirkland Unincorporated) includes 8 Index areas, 
as shown in Figure C-2.  See the upper right corner of the figure, where an Index key shows 
the 8 Index area (or tile) locations.  The Index 1 tile is highlighted in red.  On the left side of 
the figure (or the main part of the figure), Index 1 is further subdivided into two sheets, Sheets 
3 and 5.  

The assets that require inspection are outlined by a green box.  Only those assets inside the 
green boxes were investigated.  Those outside the green box were not investigated, but are 
shown on the map for reference purposes.   

The Figure C-2 legend provides a tabular summary of the number of assets contained within 
the given Index as compared to the number of assets contained in the map package.  In this 
example, there are 2 catch basins and 2 pipes to be inspected for Phase I in Index 1, while 
there are 32 catch basins and 36 pipes, plus 2 inlets and 5 culverts to be inspected for Phase 
1 in the parent Map Area 1.  Figure C-3 shows Sheet #3 of Index 1, which contains 1 asset 
(Asset #4471), a 24-inch diameter pipe, which was to be inspected on this sheet. 

The Consultant On-Site Field Manager used the map packages to distribute weekly 
assignments, or groups of sheets, to each of the field crews.  Several factors were 
considered when distributing the assignments, such as traffic control needs, opportunities to 
cluster work geographically by crew, and the complexity of field work needed to complete the 
investigations on each sheet. 

The map packages not only assisted with distributing field work assignments, but they also 
provided a basis for analysis of risk levels and trends across discrete geographic areas.  In 
the recommendations section in the main body of the Technical Memorandum, BRE risk 
analysis and asset management recommendations are provided by map package area. 
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Figure C-2. Example Map Package Area 1 
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Figure C-3. Example Sheet 3 of Index 1 of Map Package 1  
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1 Quality Control  
Field data Quality Control (QC) procedures consisted of 6 stages, as follows:   

• Stage 1 – Data Entry QC 

• Stage 2 – Automated Validation Scripts 

• Stage 3 – Examination of Asset Data 

• Stage 4 – Tasking Action List Items & QC of Completed Actions 

• Stage 5 – QC Cross-Checks 

• Stage 6 – Final QC 

Table D-1 provides an overview of the QC process, including the actions taken at each QC 
stage, the primary responsible party for each stage, and the approximate frequency of each 
step.  Table D-2 summarizes the Data Stage field values that were set for each asset based 
on results of the QC review.   
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Table D-1. QC Process Overview 

QC Stage  
1 2 3 4 5 6 

Data Entry QC 
Automated Validation 

Scripts Examination of Asset Data  
Tasking Action List Items & 
QC of Completed Actions QC Cross-Checks Final QC 

QC Actions • Performed QC 
during data entry. 

• Data Stage fields, as 
summarized in 
Table 2-4, were 
updated in the 
SWGDB. 

• Saved an export of the 
SWGDB as a stand-
alone file geodatabase, 
stored off-line from the 
County’s SWGDB. 

• Automated Python script 
used to screen 
inspected assets for 
discrepancies, such as 
missing fields, contrary 
information, and invalid 
codes.   

• Used the screening 
results to generate an 
action list, which was 
tracked throughout the 
QC process.     

• Performed detailed 
review of asset data. 

• Assigned Data Stage 
values to assets meeting 
QC requirements (See 
Table 2-4). 

• Used Python script to 
review, rename and 
attach photos. 

• Used automated Python 
script to generate 
spreadsheet-based action 
lists.   

• Delegated action items on 
the lists to various field 
crews based on review of 
the outputs from the 
automated script.   

• Repeated QC stages on 
new data entries made 
while resolving the action 
list items. 

 

• Implemented QC cross-checks in the field in 
accordance with the Field Inspection Instructions 
(Appendix A) to independently check the work of 
other crews.   

• The On-site Field Manager selected asset 
inspections to be cross-checked, with a target of 
cross-checking roughly 10% of the Phase I 
assets.   

• Recorded cross-check data using paper forms. 
• Reviewed cross-check data.   
• Where significant differences in the two 

inspections were noted (e.g., greater than 0.2-
foot difference in depth measurement, as agreed 
upon with County staff during team check-in 
meetings), differences were resolved. 

• Edited the SWGDB to reflect the corrected 
information, if needed. 

• Reviewed notes and asset 
photographs (e.g, area 
photos, asset photos, and 
specific defect photos) to 
confirm the assigned 
structural ratings entered 
by field crews in the 
SWGDB.    

• Changed Data Stage to 
“QC Final”. 

Approximate 
Frequency 

Daily, as part of all data 
entry activities. 

Every morning during QC 
process 

Approximately Daily Approximately Weekly Periodically throughout field data collection.  Target 
was to conduct QC cross-checks soon after the 
original mapping, so lessons learned could be 
gathered and redistributed to crews. 

Once, after SWGDB updates 
were completed by Field 
Crews and other QC 
Reviewers. 

Responsible Party • Field Crew staff 
responsible for QC 
of data entered via 
Collector. 

• QC Team staff 
responsible for QC 
of data entered from 
paper forms. 

• Field Services 
Coordinator 

• QC Team • Field Services Coordinator 
ran scripts daily. 

• On-Site Field Manager 
delegated action lists to 
crews. 

• Field Services Coordinator 
organized follow-up QC 
needed for action items 
completed. 

• On-Site Field Manager selected and prioritized 
assets for QC cross-checks. 

• QC Team performed QC of cross-check data. 
• On-Site Field Manager and Field Services 

Coordinator discussed discrepancies and 
resolved them in the SWGDB if needed. 

• Asset Management 
Analyst 
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Table D-2. Data Stage Values Set by QC Reviewers  

Data Stage Notes 

QC Visited Inspection has been attempted, but not completed; "Revisit" 
field value populated with reason. 

QC Partial 
Inspection 

Inspection partially complete, typically related to GPS issues; 
"Revisit" field value populated with reason. 

QC Inspected Inspection completed.  Record reviewed and photos 
reviewed and attached. 

QC Final Record has been accepted for Business Risk Exposure 
calculation. 
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

808 Conn_Access Manhole Non-Standard 5 1 Excellent 1 1 2 7 13  Medium 
Enhanced 
Condition 
Assessment

809 Conn_Access Manhole Type 3 5 3 Fair 3 2 6 6 33  High 
Enhanced 
Condition 
Assessment

849 Conn_Access Manhole Non-Standard 5 4 Poor 2 2 6 6 36  High Preservation 
Rehabilitation

3197 Conn_Access Manhole Type 1 2 1 Excellent 1 1 2 7 15  Medium 
Enhanced 
Condition 
Assessment

3298 Conn_Access Manhole Type 1 6 2 Good 2 2 4 7 27  High 
Enhanced 
Condition 
Assessment

3299 Conn_Access Manhole Type 1 6 1 Excellent 1 1 2 7 13  Medium 
Enhanced 
Condition 
Assessment

3300 Conn_Access Manhole Type 1 6 1 Excellent 1 1 2 7 13  Medium 
Enhanced 
Condition 
Assessment

3556 Conn_Access Manhole Type 3 2 2 Good 2 2 4 6 22  High 
Enhanced 
Condition 
Assessment

3557 Conn_Access Manhole Type 3 2 2 Good 2 2 4 3 13  Medium 
Enhanced 
Condition 
Assessment

3558 Conn_Access Manhole Type 3 2 1 Excellent 1 1 2 6 11  Medium 
Enhanced 
Condition 
Assessment

3559 Conn_Access Manhole Type 1 2 3 Fair 3 2 6 7 43  High 
Enhanced 
Condition 
Assessment

3560 Conn_Access Manhole Type 3 2 1 Excellent 1 1 2 6 12  Medium 
Enhanced 
Condition 
Assessment

3565 Conn_Access Manhole Non-Standard 4 3 Fair 3 3 6 7 42  High Preservation 
Rehabilitation

3571 Conn_Access Manhole Type 3 4 3 Fair 3 2 6 6 33  High 
Enhanced 
Condition 
Assessment

3574 Conn_Access Manhole Type 3 1 4 Poor 3 1 7 6 42  High Preservation 
Rehabilitation

3580 Conn_Access Manhole Type 3 2 2 Good 2 2 4 5 21  High 
Enhanced 
Condition 
Assessment

3589 Conn_Access Manhole Type 3 8 1 Excellent 1 1 2 6 13  Medium 
Enhanced 
Condition 
Assessment

3622 Conn_Access Manhole Type 2 5 1 Excellent 1 1 2 6 12  Medium 
Enhanced 
Condition 
Assessment

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

3623 Conn_Access Manhole Non-Standard 5 4 Poor 3 2 7 7 46  High Preservation 
Rehabilitation

3655 Conn_Access Manhole Type 3 3 4 Poor 2 2 6 6 37  High Preservation 
Rehabilitation

45 Conn_NoSump Non-Standard Unknown 3 4 Poor 2 2 6 7 43  High 
Enhanced 
Condition 
Assessment

290 Conn_NoSump Non-Standard Non-Standard 12 4 Poor 2 5 7 6 40  High Preservation 
Rehabilitation

407 Conn_NoSump Unknown Unknown 4 4 Poor 3 2 7 6 43  High Preservation 
Rehabilitation

1233 Conn_NoSump Non-Standard 10 2 Good 2 2 4 5 22  Low Status Quo

1253 Conn_NoSump Non-Standard Non-Standard 8 3 Fair 1 2 1 5 7 33  Medium 
Enhanced 
Condition 
Assessment

1308 Conn_NoSump Non-Standard Non-Standard 10 4 Poor 2 5 7 5 35  Medium Preservation 
Rehabilitation

1310 Conn_NoSump Unknown Non-Standard 10 3 Fair 3 5 6 4 28  Medium 
Enhanced 
Condition 
Assessment

1460 Conn_NoSump Non-Standard Unknown 4 3 Fair 3 2 6 4 22  Low Status Quo

1498 Conn_NoSump Unknown Unknown 8 5 Failure Imminent 5 2 9 6 54  High Preservation 
Replacement

2253 Conn_NoSump Non-Standard Non-Standard 6 3 Fair 3 2 6 6 37  High 
Enhanced 
Condition 
Assessment

2254 Conn_NoSump Non-Standard Non-Standard 6 4 Poor 2 2 6 6 41  High 
Enhanced 
Condition 
Assessment

2395 Conn_NoSump Non-Standard Unknown 8 5 Failure Imminent 5 5 10 6 59  Critical Immediate 
Preservation

2409 Conn_NoSump Unknown Unknown 8 4 Poor 4 3 8 3 21  Low Status Quo

2564 Conn_NoSump Non-Standard Non-Standard 6 5 Failure Imminent 5 4 10 5 49  High Preservation 
Replacement

2565 Conn_NoSump Grate Inlet Grate Inlet Type 2 6 4 Poor 5 2 8 3 24  Medium Preservation 
Rehabilitation

2566 Conn_NoSump Non-Standard Non-Standard 6 5 Failure Imminent 5 5 10 3 30  Medium Preservation 
Rehabilitation

2642 Conn_NoSump Non-Standard Unknown 6 4 Poor 3 2 7 6 44  High Preservation 
Rehabilitation

2721 Conn_NoSump Non-Standard Non-Standard 10 5 Failure Imminent 5 4 10 6 54  High Preservation 
Replacement

2827 Conn_NoSump Concrete-Curb 
Inlet Unknown 1 4 Poor 4 2 8 2 13  Low Status Quo

2828 Conn_NoSump Non-Standard Unknown 1 4 Poor 2 4 7 3 18  Low Status Quo

2911 Conn_NoSump Non-Standard Unknown 4 2 Good 2 2 4 4 15  Low Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

3048 Conn_NoSump Non-Standard Non-Standard 6 5 Failure Imminent 5 5 10 6 56  Critical Immediate 
Preservation

57000 Conn_NoSump Non-Standard 6 5 Failure Imminent 4 3 9 5 48  High Preservation 
Replacement

57001 Conn_NoSump Non-Standard 6 5 Failure Imminent 4 3 9 5 45  High Preservation 
Replacement

57110 Conn_NoSump Non-Standard 1 5 Failure Imminent 4 3 9 3 30  Medium Preservation 
Rehabilitation

57112 Conn_NoSump Non-Standard 1 3 Fair 3 2 6 3 18  Low Status Quo

57113 Conn_NoSump Non-Standard 1 3 Fair 2 2 5 3 16  Low Status Quo

57114 Conn_NoSump Non-Standard 1 5 Failure Imminent 4 3 9 2 22  Low Status Quo

57118 Conn_NoSump Non-Standard 12 5 Failure Imminent 5 4 10 5 44  High Preservation 
Replacement

57123 Conn_NoSump Non-Standard 14 4 Poor 3 2 7 4 30  Medium Preservation 
Rehabilitation

57145 Conn_NoSump Non-Standard 7 3 Fair 3 2 6 2 11  Low Status Quo

57146 Conn_NoSump Non-Standard 6 4 Poor 5 2 8 3 24  Medium Preservation 
Rehabilitation

57149 Conn_NoSump Non-Standard 8 4 Poor 4 3 8 5 43  High Preservation 
Rehabilitation

57152 Conn_NoSump Non-Standard 4 4 Poor 3 2 7 6 40  High Preservation 
Rehabilitation

57155 Conn_NoSump Non-Standard 10 4 Poor 5 2 8 5 42  High Preservation 
Rehabilitation

57156 Conn_NoSump Non-Standard 12 1 Excellent 1 1 2 2 5  Low Status Quo

57158 Conn_NoSump Non-Standard 4 4 Poor 4 3 8 2 18  Low Status Quo

57163 Conn_NoSump Non-Standard 10 FALSE 5 1 6 6  Low Status Quo

57166 Conn_NoSump Non-Standard 10 4 Poor 4 3 8 5 41  High Preservation 
Rehabilitation

57169 Conn_NoSump Non-Standard 9 1 Excellent 1 1 2 8 16  Low Status Quo

2225 Conn_Sump Catch Basin CB Type 2 5 1 Excellent 1 1 2 7 15  Low Status Quo

2233 Conn_Sump Catch Basin CB Type 2 5 1 Excellent 1 1 2 7 13  Low Status Quo

2237 Conn_Sump Catch Basin CB Type 2 5 2 Good 2 3 4 7 28  Medium 
Enhanced 
Condition 
Assessment

2259 Conn_Sump Catch Basin CB Type 2 5 4 Poor 3 2 7 7 47  High Preservation 
Rehabilitation

2261 Conn_Sump Catch Basin CB Type 2 5 5 Failure Imminent 3 2 3 8 6 46  High Preservation 
Rehabilitation

2262 Conn_Sump Catch Basin CB Type 2 5 2 Good 1 2 3 3 6 19  Low Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

2308 Conn_Sump Catch Basin CB Type 2 5 2 Good 2 2 4 7 27  Medium Status Quo

2315 Conn_Sump Catch Basin CB Type 2 5 4 Poor 2 2 6 7 46  High 
Enhanced 
Condition 
Assessment

2430 Conn_Sump Catch Basin CB Type 2 6 3 Fair 3 5 6 6 41  High 
Enhanced 
Condition 
Assessment

3792 Conn_Sump Non-Standard 0 5 2 Good 2 2 4 3 11  Low Status Quo

5353 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

5625 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 13  Low Status Quo

5626 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 6 26  Medium Status Quo

5645 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

5647 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 13  Low Status Quo

5710 Conn_Sump Catch Basin CB Type 1 1 5 Failure Imminent 5 3 10 2 20  Low Status Quo

5764 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 7 27  Medium Status Quo

5842 Conn_Sump Catch Basin CB Type 2 1 3 Fair 3 2 6 6 37  High 
Enhanced 
Condition 
Assessment

6022 Conn_Sump Catch Basin CB Type 1 2 2 Good 2 2 4 2 6  Low Status Quo

6119 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

6705 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 8 33  Medium Status Quo

6708 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 8 33  Medium Status Quo

6709 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 17  Low Status Quo

6733 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 7 39  High 
Enhanced 
Condition 
Assessment

6784 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 17  Low Status Quo

6877 Conn_Sump Catch Basin CB Type 1 1 3 Fair 2 2 5 3 16  Low Status Quo

6905 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 8 34  Medium Status Quo

7068 Conn_Sump Catch Basin CB Type 1 2 2 Good 2 2 4 4 16  Low Status Quo

7397 Conn_Sump Catch Basin CB Type 2 9 1 Excellent 1 1 2 8 17  Low Status Quo

7417 Conn_Sump Catch Basin CB Type 2 7 5 Failure Imminent 3 2 8 6 52  High Preservation 
Rehabilitation

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

7418 Conn_Sump Catch Basin CB Type 2 7 5 Failure Imminent 3 2 8 6 52  High Preservation 
Rehabilitation

7636 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 4 7  Low Status Quo

7698 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 6 37  High 
Enhanced 
Condition 
Assessment

7709 Conn_Sump Catch Basin CB Type 2 10 4 Poor 4 2 8 6 42  High Preservation 
Rehabilitation

7990 Conn_Sump Catch Basin CB Type 2 1 3 Fair 3 2 6 7 39  High 
Enhanced 
Condition 
Assessment

7999 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

8000 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 30  Medium Status Quo

8112 Conn_Sump Non-Standard 0 9 2 Good 2 2 4 7 27  Medium Status Quo

8295 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

8311 Conn_Sump Catch Basin CB Type 2 4 4 Poor 4 3 8 6 50  High Preservation 
Rehabilitation

8372 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

8377 Conn_Sump Catch Basin CB Type 2 4 5 Failure Imminent 2 2 8 6 49  High Preservation 
Rehabilitation

8378 Conn_Sump Catch Basin CB Type 2 4 4 Poor 3 2 7 6 45  High Preservation 
Rehabilitation

8388 Conn_Sump Catch Basin CB Type 2 4 4 Poor 4 3 8 6 44  High Preservation 
Rehabilitation

8428 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 16  Low Status Quo

8498 Conn_Sump Catch Basin CB Type 2 7 4 Poor 3 3 7 6 46  High Preservation 
Rehabilitation

8683 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 29  Medium Status Quo

8691 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 30  Medium Status Quo

8761 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 6 26  Medium Status Quo

8763 Conn_Sump Catch Basin CB Type 1 9 5 Failure Imminent 4 3 9 2 18  Low Status Quo

8768 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 30  Medium Status Quo

9123 Conn_Sump Catch Basin CB Type 1 9 2 Good 2 2 4 6 26  Medium Status Quo

9491 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 27  Medium Status Quo

9492 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 5 22  Low Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

9493 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 27  Medium Status Quo

9495 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 27  Medium Status Quo

9498 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 27  Medium Status Quo

9499 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 6 23  Low Status Quo

9611 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 6 13  Low Status Quo

10050 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 13  Low Status Quo

10052 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 13  Low Status Quo

10103 Conn_Sump Catch Basin CB Type 2 9 1 Excellent 1 1 2 6 13  Low Status Quo

10377 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 7 28  Medium Status Quo

10378 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 7 27  Medium Status Quo

10606 Conn_Sump Catch Basin CB Type 2 3 4 Poor 2 3 7 6 41  High 
Enhanced 
Condition 
Assessment

10647 Conn_Sump Catch Basin CB Type 2 4 3 Fair 3 2 6 7 40  High 
Enhanced 
Condition 
Assessment

10648 Conn_Sump Catch Basin CB Type 2 4 4 Poor 1 1 6 7 40  High 
Enhanced 
Condition 
Assessment

10719 Conn_Sump Catch Basin CB Type 2 12 4 Poor 3 2 7 5 36  High Preservation 
Rehabilitation

10720 Conn_Sump Catch Basin CB Type 2 12 3 Fair 2 2 5 5 27  Medium 
Enhanced 
Condition 
Assessment

10775 Conn_Sump Catch Basin CB Type 2 12 2 Good 2 2 4 6 24  Medium Status Quo

10776 Conn_Sump Catch Basin CB Type 2 12 3 Fair 2 3 5 7 39  High 
Enhanced 
Condition 
Assessment

10916 Conn_Sump Catch Basin CB Type 2 12 3 Fair 2 2 5 6 33  Medium 
Enhanced 
Condition 
Assessment

14534 Conn_Sump Catch Basin CB Type 2 7 5 Failure Imminent 4 3 9 6 58  Critical Immediate 
Preservation

10984 Conn_Sump Catch Basin CB Type 2 8 5 Failure Imminent 3 2 8 6 52  High Preservation 
Rehabilitation

11027 Conn_Sump Catch Basin CB Type 2 9 3 Fair 4 2 6 8 54  High 
Enhanced 
Condition 
Assessment

11066 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 29  Medium Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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Package

Physical 
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Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1
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Score Risk Level
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Risk Mitigation 

Action
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11153 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 28  Medium Status Quo

11186 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 6 37  High 
Enhanced 
Condition 
Assessment

11255 Conn_Sump Non-Standard CB Type 1L 7 5 Failure Imminent 4 2 9 3 26  Medium Preservation 
Rehabilitation

11395 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 5 11  Low Status Quo

11459 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 16  Low Status Quo

11460 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 16  Low Status Quo

11461 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 14  Low Status Quo

11496 Conn_Sump Catch Basin CB Type 2 9 1 Excellent 1 1 2 6 12  Low Status Quo

11595 Conn_Sump Catch Basin CB Type 2 7 1 Excellent 1 1 2 6 11  Low Status Quo

11723 Conn_Sump Catch Basin CB Type 2 9 4 Poor 2 2 6 6 41  High 
Enhanced 
Condition 
Assessment

11765 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

12024 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 11  Low Status Quo

12027 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

12069 Conn_Sump Catch Basin CB Type 2 1 4 Poor 1 1 6 7 41  High 
Enhanced 
Condition 
Assessment

12111 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

12217 Conn_Sump Catch Basin CB Type 2 2 3 Fair 3 2 6 7 43  High 
Enhanced 
Condition 
Assessment

12218 Conn_Sump Catch Basin CB Type 2 2 2 Good 3 2 5 8 39  High 
Enhanced 
Condition 
Assessment

12219 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 17  Low Status Quo

12260 Conn_Sump Catch Basin CB Type 2 2 3 Fair 3 2 6 6 33  Medium 
Enhanced 
Condition 
Assessment

12323 Conn_Sump Catch Basin CB Type 2 7 1 Excellent 1 1 2 6 13  Low Status Quo

12513 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 14  Low Status Quo

12525 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 14  Low Status Quo

12568 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 14  Low Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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12569 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 14  Low Status Quo

12614 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 6 24  Low Status Quo

12617 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 6 23  Low Status Quo

12618 Conn_Sump Catch Basin CB Type 2 7 1 Excellent 1 1 2 6 11  Low Status Quo

12626 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 7 43  High 
Enhanced 
Condition 
Assessment

12892 Conn_Sump Catch Basin CB Type 2 4 2 Good 2 2 4 5 22  Low Status Quo

12893 Conn_Sump Catch Basin CB Type 2 4 4 Poor 4 2 8 5 41  High Preservation 
Rehabilitation

12895 Conn_Sump Catch Basin CB Type 2 8 5 Failure Imminent 2 2 8 7 51  High Preservation 
Rehabilitation

12949 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 6 26  Medium Status Quo

13027 Conn_Sump Catch Basin CB Type 2 7 3 Fair 2 2 5 7 35  Medium 
Enhanced 
Condition 
Assessment

13047 Conn_Sump Catch Basin CB Type 1 9 2 Good 2 2 4 4 15  Low Status Quo

13100 Conn_Sump Catch Basin CB Type 2 9 1 Excellent 1 1 2 7 13  Low Status Quo

13139 Conn_Sump Catch Basin CB Type 2 2 3 Fair 2 2 5 6 30  Medium 
Enhanced 
Condition 
Assessment

13156 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 29  Medium Status Quo

13157 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 30  Medium Status Quo

13200 Conn_Sump Catch Basin CB Type 1 4 3 Fair 3 2 6 3 19  Low Status Quo

13215 Conn_Sump Catch Basin CB Type 2 4 4 Poor 4 5 8 7 55  High Preservation 
Rehabilitation

13217 Conn_Sump Catch Basin CB Type 2 4 4 Poor 4 3 8 7 52  High Preservation 
Rehabilitation

13218 Conn_Sump Catch Basin CB Type 2 4 4 Poor 4 3 8 7 52  High Preservation 
Rehabilitation

13219 Conn_Sump Catch Basin CB Type 2 4 4 Poor 2 1 6 7 41  High 
Enhanced 
Condition 
Assessment

13220 Conn_Sump Catch Basin CB Type 2 4 3 Fair 3 2 6 6 33  Medium 
Enhanced 
Condition 
Assessment

13221 Conn_Sump Catch Basin CB Type 1P 4 4 Poor 4 3 8 2 18  Low Status Quo

13223 Conn_Sump Catch Basin CB Type 2 4 4 Poor 2 3 7 7 44  High 
Enhanced 
Condition 
Assessment

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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13319 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 6 23  Low Status Quo

13320 Conn_Sump Catch Basin CB Type 2 2 4 Poor 4 4 8 7 54  High Preservation 
Rehabilitation

13499 Conn_Sump Catch Basin CB Type 1 9 2 Good 2 2 4 4 16  Low Status Quo

13667 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

13676 Conn_Sump Catch Basin CB Type 2 10 5 Failure Imminent 2 2 8 5 37  High Preservation 
Rehabilitation

13918 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 6 26  Medium Status Quo

13945 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

13984 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 7 30  Medium Status Quo

14071 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

14080 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 16  Low Status Quo

14140 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

14142 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 6 26  Medium Status Quo

14146 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 6 26  Medium Status Quo

14155 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 6 26  Medium Status Quo

14367 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

14458 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 13  Low Status Quo

21150 Conn_Sump Catch Basin CB Type 2 3 5 Failure Imminent 5 1 9 6 57  Critical Immediate 
Preservation

15030 Conn_Sump Catch Basin CB Type 2 12 5 Failure Imminent 2 2 8 5 41  High Preservation 
Rehabilitation

15044 Conn_Sump Catch Basin CB Type 2 12 3 Fair 2 2 5 6 33  Medium 
Enhanced 
Condition 
Assessment

15382 Conn_Sump Catch Basin CB Type 1 7 1 Excellent 1 1 2 6 13  Low Status Quo

15418 Conn_Sump Catch Basin CB Type 2 7 4 Poor 5 2 8 5 44  High Preservation 
Rehabilitation

15420 Conn_Sump Catch Basin CB Type 2 7 4 Poor 2 2 6 6 36  High 
Enhanced 
Condition 
Assessment

15430 Conn_Sump Catch Basin CB Type 2 7 3 Fair 2 2 5 5 28  Medium 
Enhanced 
Condition 
Assessment

15447 Conn_Sump Catch Basin CB Type 1 7 3 Fair 2 2 5 3 17  Low Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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15617 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 7 42  High 
Enhanced 
Condition 
Assessment

15623 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 7 39  High 
Enhanced 
Condition 
Assessment

23174 Conn_Sump Catch Basin CB Type 2 3 4 Poor 4 3 8 8 63  Critical 
Enhanced 
Condition 
Assessment

19065 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 7 39  High 
Enhanced 
Condition 
Assessment

19067 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 6 37  High 
Enhanced 
Condition 
Assessment

19068 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 7 43  High 
Enhanced 
Condition 
Assessment

19160 Conn_Sump Catch Basin CB Type 2 7 4 Poor 4 1 7 6 45  High Preservation 
Rehabilitation

19191 Conn_Sump Catch Basin CB Type 2 8 3 Fair 3 3 6 7 40  High 
Enhanced 
Condition 
Assessment

19192 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 7 13  Low Status Quo

19232 Conn_Sump Catch Basin CB Type 2 8 5 Failure Imminent 2 2 8 6 43  High Preservation 
Rehabilitation

19295 Conn_Sump Non-Standard CB Type 2 10 3 Fair 2 2 5 6 30  Medium 
Enhanced 
Condition 
Assessment

19439 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 7 13  Low Status Quo

19440 Conn_Sump Catch Basin CB Type 2 8 4 Poor 3 1 7 6 40  High 
Enhanced 
Condition 
Assessment

19450 Conn_Sump Catch Basin CB Type 2 4 3 Fair 3 2 6 6 36  Medium 
Enhanced 
Condition 
Assessment

19531 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 7 13  Low Status Quo

19582 Conn_Sump CB Type 2 CB Type 2 8 2 Good 2 2 4 6 23  Low Status Quo

19583 Conn_Sump Catch Basin CB Type 2 8 3 Fair 2 2 5 6 31  Medium 
Enhanced 
Condition 
Assessment

19584 Conn_Sump Catch Basin CB Type 2 8 3 Fair 3 2 6 6 36  Medium 
Enhanced 
Condition 
Assessment

19585 Conn_Sump Catch Basin CB Type 2 8 4 Poor 3 2 7 7 48  High Preservation 
Rehabilitation

19599 Conn_Sump Catch Basin CB Type 2 8 2 Good 2 2 4 6 24  Low Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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19600 Conn_Sump Catch Basin CB Type 2 8 2 Good 2 2 4 6 24  Low Status Quo

19602 Conn_Sump Catch Basin CB Type 2 8 2 Good 2 2 4 7 28  Medium Status Quo

19603 Conn_Sump Catch Basin CB Type 2 8 2 Good 2 2 4 7 28  Medium Status Quo

19604 Conn_Sump Catch Basin CB Type 2 8 2 Good 2 2 4 7 28  Medium Status Quo

19606 Conn_Sump Catch Basin CB Type 2 8 2 Good 2 2 4 6 24  Low Status Quo

19607 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 6 12  Low Status Quo

19624 Conn_Sump Catch Basin CB Type 2 3 3 Fair 3 2 6 7 42  High 
Enhanced 
Condition 
Assessment

19666 Conn_Sump Catch Basin CB Type 2 3 1 Excellent 1 1 2 8 15  Low Status Quo

19847 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 13  Low Status Quo

19933 Conn_Sump Catch Basin CB Type 2 3 1 Excellent 1 1 2 7 14  Low Status Quo

19934 Conn_Sump Catch Basin CB Type 2 3 1 Excellent 1 1 2 7 14  Low Status Quo

19935 Conn_Sump Catch Basin CB Type 2 3 1 Excellent 1 1 2 7 14  Low Status Quo

19936 Conn_Sump Catch Basin CB Type 2 3 1 Excellent 1 1 2 7 14  Low Status Quo

23242 Conn_Sump Catch Basin CB Type 1 2 5 Failure Imminent 3 3 8 7 56  Critical 
Enhanced 
Condition 
Assessment

20217 Conn_Sump Catch Basin CB Type 2 8 5 Failure Imminent 5 2 9 5 50  High Preservation 
Replacement

20234 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 5 11  Low Status Quo

20291 Conn_Sump Catch Basin CB Type 2 8 3 Fair 3 2 6 6 36  Medium 
Enhanced 
Condition 
Assessment

20292 Conn_Sump Catch Basin CB Type 2 8 5 Failure Imminent 3 2 8 6 50  High Preservation 
Rehabilitation

20336 Conn_Sump Catch Basin CB Type 1 8 1 Excellent 1 1 2 6 11  Low Status Quo

20337 Conn_Sump Catch Basin CB Type 2 8 4 Poor 4 4 8 5 43  High Preservation 
Rehabilitation

20425 Conn_Sump Catch Basin CB Type 2 5 2 Good 2 2 4 7 28  Medium Status Quo

20515 Conn_Sump Catch Basin CB Type 2 5 4 Poor 3 1 7 7 47  High 
Enhanced 
Condition 
Assessment

20822 Conn_Sump Catch Basin CB Type 2 4 3 Fair 2 2 5 6 32  Medium 
Enhanced 
Condition 
Assessment

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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20823 Conn_Sump Catch Basin CB Type 2 4 4 Poor 3 3 7 6 44  High Preservation 
Rehabilitation

20825 Conn_Sump Catch Basin CB Type 1 4 3 Fair 2 2 5 4 20  Low Status Quo

20915 Conn_Sump Catch Basin CB Type 1 14 5 Failure Imminent 5 4 10 5 44  High Preservation 
Replacement

20916 Conn_Sump Catch Basin CB Type 1 14 5 Failure Imminent 2 3 8 5 35  Medium Preservation 
Rehabilitation

21139 Conn_Sump Catch Basin CB Type 2 3 1 Excellent 1 1 2 6 12  Low Status Quo

21140 Conn_Sump Catch Basin CB Type 2 3 4 Poor 2 1 6 8 49  High 
Enhanced 
Condition 
Assessment

21143 Conn_Sump Catch Basin CB Type 2 3 1 Excellent 1 1 2 7 14  Low Status Quo

23058 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 15  Low Status Quo

21681 Conn_Sump Catch Basin CB Type 2 9 2 Good 2 2 4 7 28  Medium Status Quo

21922 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 7 14  Low Status Quo

21923 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 6 12  Low Status Quo

21925 Conn_Sump Catch Basin CB Type 2 8 2 Good 2 2 4 7 30  Medium Status Quo

21926 Conn_Sump Catch Basin CB Type 2 8 4 Poor 2 2 6 6 39  High 
Enhanced 
Condition 
Assessment

22587 Conn_Sump Catch Basin CB Type 2 6 5 Failure Imminent 3 2 8 7 55  High Preservation 
Rehabilitation

22589 Conn_Sump Non-Standard CB Type 2 6 5 Failure Imminent 4 3 9 5 49  High Preservation 
Replacement

22892 Conn_Sump Catch Basin CB Type 2 6 3 Fair 3 2 6 7 39  High 
Enhanced 
Condition 
Assessment

22918 Conn_Sump Non-Standard CB Type 2 6 3 Fair 3 2 6 5 30  Medium 
Enhanced 
Condition 
Assessment

22919 Conn_Sump Non-Standard CB Type 1L 6 5 Failure Imminent 3 3 8 3 25  Medium Preservation 
Rehabilitation

22920 Conn_Sump Non-Standard CB Type 2 6 5 Failure Imminent 3 2 8 5 44  High Preservation 
Rehabilitation

22921 Conn_Sump Non-Standard CB Type 2 6 4 Poor 4 3 8 6 48  High Preservation 
Rehabilitation

22972 Conn_Sump Catch Basin CB Type 2 6 5 Failure Imminent 3 2 8 6 52  High Preservation 
Rehabilitation

23185 Conn_Sump Catch Basin CB Type 2 3 3 Fair 3 2 6 7 39  High 
Enhanced 
Condition 
Assessment

23060 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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23061 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 12  Low Status Quo

23172 Conn_Sump Catch Basin CB Type 2 3 3 Fair 3 3 6 8 50  High 
Enhanced 
Condition 
Assessment

23173 Conn_Sump Catch Basin CB Type 2 3 2 Good 2 2 4 8 33  Medium Status Quo

23271 Conn_Sump Catch Basin CB Type 2 3 4 Poor 2 1 6 7 43  High 
Enhanced 
Condition 
Assessment

23274 Conn_Sump Catch Basin CB Type 2 3 5 Failure Imminent 5 5 10 7 67  Critical Immediate 
Preservation

32146 Conn_Sump Catch Basin CB Type 2 7 4 Poor 3 2 7 8 59  Critical 
Enhanced 
Condition 
Assessment

23270 Conn_Sump Catch Basin CB Type 2 3 4 Poor 4 3 8 7 52  High Preservation 
Rehabilitation

24564 Conn_Sump Catch Basin CB Type 2 3 4 Poor 3 2 7 7 51  High Preservation 
Rehabilitation

36059 Conn_Sump Catch Basin CB Type 2 4 5 Failure Imminent 5 5 10 6 62  Critical Immediate 
Preservation

23275 Conn_Sump Catch Basin CB Type 2 3 3 Fair 3 3 6 6 36  Medium 
Enhanced 
Condition 
Assessment

23306 Conn_Sump Catch Basin CB Type 2 3 3 Fair 3 2 6 6 37  High 
Enhanced 
Condition 
Assessment

23516 Conn_Sump Non-Standard CB Type 2 10 4 Poor 5 2 8 6 46  High Preservation 
Rehabilitation

23517 Conn_Sump Non-Standard CB Type 2 10 4 Poor 5 2 8 6 49  High Preservation 
Rehabilitation

23518 Conn_Sump Non-Standard CB Type 2 10 2 Good 2 5 5 6 26  Medium 
Enhanced 
Condition 
Assessment

23519 Conn_Sump Non-Standard CB Type 2 10 3 Fair 3 5 6 6 36  High 
Enhanced 
Condition 
Assessment

23552 Conn_Sump Non-Standard CB Type 2 10 3 Fair 3 3 6 6 38  High 
Enhanced 
Condition 
Assessment

23634 Conn_Sump Catch Basin CB Type 2 4 2 Good 2 2 4 6 24  Low Status Quo

23736 Conn_Sump Catch Basin CB Type 2 1 3 Fair 2 2 5 5 27  Medium 
Enhanced 
Condition 
Assessment

23943 Conn_Sump Catch Basin CB Type 2 6 2 Good 2 2 4 7 27  Medium Status Quo

24258 Conn_Sump Catch Basin CB Type 2 6 1 Excellent 1 1 2 6 11  Low Status Quo

27108 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 15  Low Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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24640 Conn_Sump Catch Basin CB Type 2 3 3 Fair 2 2 5 6 32  Medium 
Enhanced 
Condition 
Assessment

24674 Conn_Sump Catch Basin CB Type 2 3 3 Fair 2 2 5 6 32  Medium 
Enhanced 
Condition 
Assessment

24953 Conn_Sump Catch Basin CB Type 2 4 1 Excellent 1 1 2 6 13  Low Status Quo

26589 Conn_Sump Catch Basin CB Type 2 1 3 Fair 2 2 5 6 32  Medium 
Enhanced 
Condition 
Assessment

26659 Conn_Sump Catch Basin CB Type 2 1 5 Failure Imminent 3 2 8 5 44  High Preservation 
Rehabilitation

26726 Conn_Sump Catch Basin CB Type 2 1 4 Poor 2 2 6 7 43  High 
Enhanced 
Condition 
Assessment

26729 Conn_Sump Catch Basin CB Type 2 1 3 Fair 3 3 6 7 40  High 
Enhanced 
Condition 
Assessment

26814 Conn_Sump Catch Basin CB Type 2 1 4 Poor 4 2 8 7 54  High Preservation 
Rehabilitation

26815 Conn_Sump Catch Basin CB Type 2 1 5 Failure Imminent 2 2 8 6 47  High Preservation 
Rehabilitation

27107 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 16  Low Status Quo

27528 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 28  Medium Status Quo

27293 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

27300 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

27916 Conn_Sump Catch Basin CB Type 2 1 3 Fair 2 2 5 7 35  Medium 
Enhanced 
Condition 
Assessment

27529 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

27604 Conn_Sump Catch Basin CB Type 1 1 3 Fair 3 2 6 4 21  Low Status Quo

27777 Conn_Sump Non-Standard 0 1 4 Poor 3 2 7 3 20  Low Status Quo

27914 Conn_Sump Catch Basin CB Type 2 1 5 Failure Imminent 2 2 8 7 50  High Preservation 
Rehabilitation

28185 Conn_Sump Catch Basin CB Type 2 1 4 Poor 2 2 6 8 48  High 
Enhanced 
Condition 
Assessment

28111 Conn_Sump Catch Basin CB Type 2 1 3 Fair 2 2 5 7 34  Medium 
Enhanced 
Condition 
Assessment

31123 Conn_Sump Catch Basin CB Type 2 7 4 Poor 3 2 7 9 61  Critical 
Enhanced 
Condition 
Assessment

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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28187 Conn_Sump Catch Basin CB Type 2 1 3 Fair 2 2 5 8 39  High 
Enhanced 
Condition 
Assessment

28297 Conn_Sump Catch Basin CB Type 2 2 3 Fair 3 2 6 7 43  High 
Enhanced 
Condition 
Assessment

29663 Conn_Sump Catch Basin CB Type 2 9 3 Fair 3 2 6 7 43  High 
Enhanced 
Condition 
Assessment

30090 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 14  Low Status Quo

30121 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 13  Low Status Quo

67191 Conn_Sump Catch Basin CB Type 2 3 4 Poor 4 3 8 7 57  Critical 
Enhanced 
Condition 
Assessment

31963 Conn_Sump Non-Standard CB Type 2 9 2 Good 3 5 5 5 28  Medium 
Enhanced 
Condition 
Assessment

32011 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 15  Low Status Quo

32013 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 12  Low Status Quo

32041 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 7 28  Medium Status Quo

32132 Conn_Sump Catch Basin CB Type 2 7 2 Good 2 2 4 5 22  Low Status Quo

68160 Conn_Sump Catch Basin CB Type 2 6 5 Failure Imminent 5 1 9 7 62  Critical Immediate 
Preservation

32155 Conn_Sump Catch Basin CB Type 2 8 3 Fair 2 2 3 5 7 39  High 
Enhanced 
Condition 
Assessment

32353 Conn_Sump Catch Basin CB Type 2 9 3 Fair 3 2 6 5 31  Medium 
Enhanced 
Condition 
Assessment

32410 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 13  Low Status Quo

32411 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

32425 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 16  Low Status Quo

32426 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 16  Low Status Quo

32448 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 16  Low Status Quo

32784 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

69296 Conn_Sump Catch Basin CB Type 2 5 5 Failure Imminent 4 4 9 6 59  Critical Immediate 
Preservation

33611 Conn_Sump Catch Basin CB Type 2 7 3 Fair 2 2 5 7 35  Medium 
Enhanced 
Condition 
Assessment

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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45843 Conn_Sump Catch Basin CB Type 2 7 1 Excellent 1 1 2 7 13  Low Status Quo

45844 Conn_Sump Catch Basin CB Type 2 7 4 Poor 2 1 6 6 36  Medium 
Enhanced 
Condition 
Assessment

45937 Conn_Sump Catch Basin CB Type 2 8 2 Good 3 2 5 7 30  Medium 
Enhanced 
Condition 
Assessment

46033 Conn_Sump Non-Standard CB Type 2 10 4 Poor 5 1 8 5 41  High Preservation 
Rehabilitation

46191 Conn_Sump Catch Basin CB Type 2 10 5 Failure Imminent 2 2 8 6 47  High Preservation 
Rehabilitation

46467 Conn_Sump Catch Basin CB Type 2 4 3 Fair 3 2 6 6 36  Medium 
Enhanced 
Condition 
Assessment

49121 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 5 11  Low Status Quo

66630 Conn_Sump Catch Basin CB Type 2 8 4 Poor 1 1 6 6 34  Medium 
Enhanced 
Condition 
Assessment

66633 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 6 12  Low Status Quo

67139 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

67168 Conn_Sump Catch Basin CB Type 2 9 3 Fair 3 3 6 7 45  High 
Enhanced 
Condition 
Assessment

67192 Conn_Sump Catch Basin CB Type 2 3 1 Excellent 1 1 2 7 13  Low Status Quo

67215 Conn_Sump Catch Basin Unknown 9 4 Poor 2 2 6 9 55  High 
Enhanced 
Condition 
Assessment

67392 Conn_Sump Catch Basin CB Type 2 7 1 Excellent 1 1 2 5 11  Low Status Quo

67495 Conn_Sump Catch Basin CB Type 2 6 1 Excellent 1 1 2 7 14  Low Status Quo

67519 Conn_Sump Catch Basin CB Type 2 5 3 Fair 2 2 3 5 6 31  Medium 
Enhanced 
Condition 
Assessment

68159 Conn_Sump Non-Standard CB Type 2 6 2 Good 2 2 4 7 27  Medium Status Quo

68934 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

68936 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 29  Medium Status Quo

68937 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

68938 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 8 34  Medium Status Quo

68939 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 30  Medium Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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68940 Conn_Sump Catch Basin CB Type 2 2 3 Fair 3 2 6 7 43  High 
Enhanced 
Condition 
Assessment

68941 Conn_Sump Catch Basin CB Type 2 7 1 Excellent 1 1 2 7 15  Low Status Quo

68942 Conn_Sump Catch Basin CB Type 2 2 3 Fair 3 2 6 7 43  High 
Enhanced 
Condition 
Assessment

68943 Conn_Sump Catch Basin CB Type 2 7 1 Excellent 1 1 2 7 15  Low Status Quo

68944 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

68945 Conn_Sump Catch Basin CB Type 2 13 5 Failure Imminent 2 2 8 6 49  High Preservation 
Rehabilitation

68968 Conn_Sump Catch Basin CB Type 2 6 3 Fair 2 2 5 5 28  Medium 
Enhanced 
Condition 
Assessment

68970 Conn_Sump Non-Standard CB Type 2B 5 5 Failure Imminent 4 4 9 4 40  High Preservation 
Replacement

68973 Conn_Sump Non-Standard CB Type 2 5 1 Excellent 1 1 2 7 13  Low Status Quo

68974 Conn_Sump Catch Basin CB Type 2 6 2 Good 2 5 5 6 29  Medium 
Enhanced 
Condition 
Assessment

68977 Conn_Sump Catch Basin CB Type 2 6 5 Failure Imminent 2 3 8 6 48  High Preservation 
Rehabilitation

68979 Conn_Sump Non-Standard CB Type 2 10 4 Poor 4 5 8 6 46  High Preservation 
Rehabilitation

68984 Conn_Sump Catch Basin CB Type 2 10 4 Poor 2 1 6 5 32  Medium 
Enhanced 
Condition 
Assessment

68989 Conn_Sump Catch Basin CB Type 2 10 3 Fair 3 2 6 5 31  Medium 
Enhanced 
Condition 
Assessment

68994 Conn_Sump Catch Basin CB Type 2 3 1 Excellent 1 1 2 6 12  Low Status Quo

69012 Conn_Sump Non-Standard CB Type 2 10 4 Poor 5 2 8 5 42  High Preservation 
Rehabilitation

69016 Conn_Sump Catch Basin CB Type 2 10 4 Poor 4 2 8 6 47  High Preservation 
Rehabilitation

69017 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 3 6 7 40  High 
Enhanced 
Condition 
Assessment

69021 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 7 39  High 
Enhanced 
Condition 
Assessment

69022 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 3 6 7 40  High 
Enhanced 
Condition 
Assessment

69023 Conn_Sump Non-Standard  10 4 Poor 4 2 8 5 36  High Preservation 
Rehabilitation

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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69053 Conn_Sump Catch Basin CB Type 2 7 3 Fair 3 2 6 6 37  High 
Enhanced 
Condition 
Assessment

69054 Conn_Sump Catch Basin CB Type 2 3 4 Poor 4 2 8 7 53  High Preservation 
Rehabilitation

69055 Conn_Sump Catch Basin CB Type 2 9 1 Excellent 1 1 2 7 13  Low Status Quo

69059 Conn_Sump Catch Basin CB Type 2 12 1 Excellent 1 1 2 7 14  Low Status Quo

69061 Conn_Sump Catch Basin CB Type 2 7 1 Excellent 1 1 2 6 11  Low Status Quo

69073 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

69074 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

69075 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

69076 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 30  Medium Status Quo

69077 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 13  Low Status Quo

69078 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 13  Low Status Quo

69079 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 11  Low Status Quo

69080 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 5 22  Low Status Quo

69081 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 6 26  Medium Status Quo

69082 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 6 11  Low Status Quo

69083 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

69085 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

69086 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 6 26  Medium Status Quo

69087 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 8 17  Low Status Quo

69089 Conn_Sump Catch Basin CB Type 2 2 2 Good 2 2 4 7 27  Medium Status Quo

69090 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

69091 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

69295 Conn_Sump Non-Standard CB Type 2 5 5 Failure Imminent 3 3 8 5 43  High Preservation 
Rehabilitation

69302 Conn_Sump Catch Basin CB Type 2 8 3 Fair 3 3 6 7 43  High 
Enhanced 
Condition 
Assessment

69308 Conn_Sump Catch Basin CB Type 2 8 1 Excellent 1 1 2 7 13  Low Status Quo

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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69334 Conn_Sump Non-Standard CB Type 2 9 3 Fair 2 2 3 5 7 39  High 
Enhanced 
Condition 
Assessment

69343 Conn_Sump Non-Standard CB Type 2 9 2 Good 2 2 4 7 27  Medium Status Quo

69345 Conn_Sump Catch Basin CB Type 2 4 4 Poor 2 2 6 6 39  High 
Enhanced 
Condition 
Assessment

69346 Conn_Sump Non-Standard CB Type 2 9 2 Good 2 2 4 7 27  Medium Status Quo

69348 Conn_Sump Non-Standard  9 2 Good 3 2 5 7 33  Medium 
Enhanced 
Condition 
Assessment

69351 Conn_Sump Non-Standard CB Type 2 9 2 Good 2 2 4 7 27  Medium Status Quo

69365 Conn_Sump Catch Basin CB Type 2 4 3 Fair 3 3 6 6 39  High 
Enhanced 
Condition 
Assessment

69366 Conn_Sump Catch Basin CB Type 2 12 1 Excellent 1 1 2 6 12  Low Status Quo

69668 Conn_Sump Catch Basin CB Type 2 2 1 Excellent 1 1 2 7 15  Low Status Quo

69697 Conn_Sump Catch Basin CB Type 2 7 5 Failure Imminent 5 3 10 6 55  High Preservation 
Replacement

69700 Conn_Sump Catch Basin CB Type 2 7 5 Failure Imminent 4 4 9 6 52  High Preservation 
Replacement

100 Conv_Closed Pipe Pipe 6 5 Failure Imminent 5 3 5 10 4 35  High Preservation 
Replacement 103.89

1097 Conv_Closed Pipe Pipe 5 5 Failure Imminent 3 2 2 8 3 27  High Preservation 
Rehabilitation 69.80

1134 Conv_Closed Pipe Pipe 5 2 Good 2 2 5 4 4 16  Medium Status Quo 5.20

1138 Conv_Closed Pipe Pipe 5 2 Good 2 2 4 4 4 16  Medium Status Quo 196.69

1599 Conv_Closed Pipe Pipe 5 3 Fair 2 2 3 5 3 15  Medium 
Enhanced 
Condition 
Assessment

196.37

1616 Conv_Closed Pipe Pipe 5 5 Failure Imminent 4 2 5 9 4 34  High Preservation 
Rehabilitation 84.96

2075 Conv_Closed Pipe Pipe 5 4 Poor 4 1 3 7 5 37  High Preservation 
Rehabilitation 46.08

2214 Conv_Closed Pipe Pipe 5 4 Poor 2 2 2 6 4 27  High Preservation 
Rehabilitation 16.63

4471 Conv_Closed Culvert Pipe 1 5 Failure Imminent 2 2 2 8 4 27  High 
Enhanced 
Condition 
Assessment

65.03

4795 Conv_Closed Pipe Pipe 1 5 Failure Imminent 3 2 4 8 4 30  High Preservation 
Rehabilitation 62.33

5253 Conv_Closed Pipe Pipe 3 4 Poor 5 3 4 8 6 48  High Preservation 
Rehabilitation 85.23

7226 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 8  Low Status Quo 189.63

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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7327 Conv_Closed Pipe Pipe 9 2 Good 2 2 3 4 5 21  High 
Enhanced 
Condition 
Assessment

81.04

7367 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 10  Low Status Quo 75.67

7422 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 3 6  Low Status Quo 103.63

7432 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 3 6  Low Status Quo 126.76

7481 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 4 8  Low Status Quo 9.90

7562 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 5 10  Low Status Quo 211.17

7678 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 4 8  Low Status Quo 94.70

7804 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 8  Low Status Quo 189.46

7819 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 4 8  Low Status Quo 39.56

8194 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 4 9  Low Status Quo 200.02

8209 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 7 13  Medium Status Quo 89.49

8293 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 4 17  Medium Status Quo 100.31

8294 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 7 27  High 
Enhanced 
Condition 
Assessment

239.95

8321 Conv_Closed Pipe Pipe 4 4 Poor 2 2 4 6 4 23  High Preservation 
Rehabilitation 150.59

8372 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 9  Low Status Quo 208.08

8436 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 10  Medium Status Quo 100.68

8462 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 4 9  Low Status Quo 77.54

8489 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 3 6  Low Status Quo 123.61

8495 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 10  Medium Status Quo 130.09

8508 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 6 12  Medium Status Quo 206.03

8612 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 5 9  Low Status Quo 201.79

8644 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 5 9  Low Status Quo 36.13

8757 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 9  Low Status Quo 87.41

8807 Conv_Closed Pipe Pipe 7 3 Fair 2 2 5 5 4 22  High 
Enhanced 
Condition 
Assessment

74.83

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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8820 Conv_Closed Pipe Pipe 8 2 Good 2 2 5 4 5 18  Medium Status Quo 64.24

8833 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 5 10  Medium Status Quo 61.82

8876 Conv_Closed Pipe Pipe 1 1 Excellent 1 1 2 5 9  Low Status Quo 109.28

8990 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 8  Low Status Quo 188.79

8997 Conv_Closed Pipe Pipe 7 4 Poor 3 2 4 7 2 14  Medium Preservation 
Rehabilitation 92.03

9027 Conv_Closed Pipe Pipe 7 3 Fair 2 2 4 5 4 22  High 
Enhanced 
Condition 
Assessment

80.24

9048 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 9  Low Status Quo 91.38

9114 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 4 7  Low Status Quo 59.55

9329 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 3 7  Low Status Quo 134.29

9594 Conv_Closed Pipe Pipe 9 2 Good 1 2 1 3 5 17  Medium Status Quo 2.75

9722 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 7 13  Medium Status Quo 25.99

9912 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 5 11  Medium Status Quo 135.72

10056 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 11  Medium Status Quo 199.17

10091 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 4 8  Low Status Quo 127.48

10127 Conv_Closed Pipe Pipe 2 5 Failure Imminent 3 2 4 8 4 32  High Preservation 
Rehabilitation 94.61

10219 Conv_Closed Pipe Pipe 3 3 Fair 2 2 4 5 6 30  High 
Enhanced 
Condition 
Assessment

66.37

10291 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 5 11  Medium Status Quo 21.85

10293 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 4 9  Low Status Quo 70.94

10373 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 6 13  Medium Status Quo 156.58

10404 Conv_Closed Pipe Pipe 7 3 Fair 5 2 1 7 4 26  High Preservation 
Rehabilitation 2.40

10664 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 5 11  Medium Status Quo 240.16

11022 Conv_Closed Pipe Pipe 12 2 Good 2 2 1 4 4 17  Medium Status Quo 17.92

11027 Conv_Closed Culvert Round 12 5 Failure Imminent 5 3 2 10 4 36  High Preservation 
Replacement 83.34

11080 Conv_Closed Pipe Pipe 11 5 Failure Imminent 3 2 4 8 6 46  High Preservation 
Rehabilitation 211.56

11701 Conv_Closed Pipe Pipe 12 1 Excellent 1 1 2 5 11  Medium Status Quo 76.09

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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11722 Conv_Closed Pipe Pipe 12 1 Excellent 1 1 2 3 7  Low Status Quo 5.00

12018 Conv_Closed Pipe Pipe 12 2 Good 2 2 2 4 4 16  Medium Status Quo 91.28

12047 Conv_Closed Pipe Pipe 12 1 Excellent 1 1 2 5 10  Low Status Quo 29.34

12057 Conv_Closed Pipe Pipe 12 1 Excellent 1 1 2 4 9  Low Status Quo 48.19

12090 Conv_Closed Pipe Pipe 12 1 Excellent 1 1 2 3 7  Low Status Quo 51.18

12100 Conv_Closed Pipe Pipe 12 1 Excellent 1 1 2 5 9  Low Status Quo 52.28

12179 Conv_Closed Pipe Pipe 12 3 Fair 4 2 1 6 3 21  High Preservation 
Rehabilitation 30.78

12180 Conv_Closed Pipe Pipe 12 5 Failure Imminent 2 2 3 8 3 25  High Preservation 
Rehabilitation 40.32

12228 Conv_Closed Pipe Pipe 12 2 Good 2 2 2 4 3 13  Medium Status Quo 166.90

12265 Conv_Closed Pipe Pipe 12 5 Failure Imminent 4 2 1 9 4 32  High Preservation 
Rehabilitation 1.30

12289 Conv_Closed Pipe Pipe 4 2 Good 2 2 2 4 4 17  Medium Status Quo 60.55

12291 Conv_Closed Culvert Arch 4 4 Poor 5 3 1 8 4 36  High Preservation 
Replacement 65.86

12304 Conv_Closed Pipe Arch 4 3 Fair 2 2 1 5 2 12  Medium 
Enhanced 
Condition 
Assessment

49.27

16236 Conv_Closed Pipe Pipe 7 2 Good 2 2 4 4 4 17  Medium Status Quo 96.25

16275 Conv_Closed Culvert Round 7 5 Failure Imminent 2 3 3 8 5 36  High 
Enhanced 
Condition 
Assessment

90.33

16317 Conv_Closed Pipe Pipe 7 5 Failure Imminent 2 2 1 8 5 35  High Preservation 
Rehabilitation 52.15

16603 Conv_Closed Pipe Pipe 7 5 Failure Imminent 2 3 3 8 5 39  High Preservation 
Rehabilitation 116.81

16682 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 3 6  Low Status Quo 64.19

16768 Conv_Closed Pipe Pipe 7 2 Good 2 2 3 4 4 16  Medium Status Quo 238.45

16927 Conv_Closed Pipe Pipe 7 2 Good 2 2 5 4 3 13  Medium Status Quo

17003 Conv_Closed Pipe Pipe 7 3 Fair 2 2 3 5 5 27  High 
Enhanced 
Condition 
Assessment

9.31

17085 Conv_Closed Pipe Pipe 10 3 Fair 2 2 3 5 3 17  Medium 
Enhanced 
Condition 
Assessment

64.52

17086 Conv_Closed Pipe Pipe 10 5 Failure Imminent 5 1 1 9 3 24  High Preservation 
Replacement 38.23

17100 Conv_Closed Pipe Pipe 10 2 Good 2 2 2 4 3 13  Medium Status Quo 24.39

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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17140 Conv_Closed Pipe Pipe 10 2 Good 2 2 1 4 3 13  Medium Status Quo 20.17

17175 Conv_Closed Pipe Pipe 10 2 Good 2 2 1 4 4 14  Medium Status Quo 22.02

17175 Conv_Closed Pipe Pipe 10 2 Good 2 2 1 4 4 14  Medium Status Quo 22.02

17198 Conv_Closed Pipe Pipe 10 2 Good 2 3 1 4 4 17  Medium 
Enhanced 
Condition 
Assessment

21.28

17229 Conv_Closed Pipe Pipe 10 2 Good 2 2 1 4 5 19  Medium Status Quo 60.43

17232 Conv_Closed Pipe Pipe 10 2 Good 2 2 3 4 4 15  Medium Status Quo 34.78

17270 Conv_Closed Pipe Pipe 10 5 Failure Imminent 4 3 3 9 3 27  High Preservation 
Replacement 44.44

17348 Conv_Closed Culvert Pipe 10 5 Failure Imminent 5 2 3 9 3 28  High Preservation 
Replacement 131.65

17419 Conv_Closed Pipe Pipe 10 2 Good 2 2 3 4 5 21  High 
Enhanced 
Condition 
Assessment

10.41

17464 Conv_Closed Pipe Pipe 10 2 Good 2 2 1 4 4 17  Medium Status Quo 14.26

17504 Conv_Closed Pipe Pipe 10 2 Good 2 2 4 4 3 12  Medium Status Quo 123.37

17514 Conv_Closed Pipe Pipe 10 2 Good 2 2 4 4 3 13  Medium Status Quo 120.14

17516 Conv_Closed Pipe Pipe 10 5 Failure Imminent 5 2 2 9 4 34  High Preservation 
Replacement 99.73

17517 Conv_Closed Pipe Pipe 10 5 Failure Imminent 2 2 3 8 4 27  High Preservation 
Rehabilitation 85.16

17518 Conv_Closed Pipe Pipe 10 4 Poor 5 3 1 8 4 36  High Preservation 
Rehabilitation 62.93

17519 Conv_Closed Pipe Pipe 10 2 Good 2 2 2 4 5 21  High 
Enhanced 
Condition 
Assessment

56.13

17537 Conv_Closed Pipe Pipe 10 4 Poor 2 2 4 6 3 19  Medium 
Enhanced 
Condition 
Assessment

36.95

17559 Conv_Closed Pipe Pipe 10 2 Good 2 2 2 4 3 12  Medium Status Quo 12.48

17580 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 3 6  Low Status Quo 11.70

17779 Conv_Closed Pipe Pipe 8 5 Failure Imminent 2 3 4 8 4 28  High Preservation 
Rehabilitation 51.30

17895 Conv_Closed Culvert Bottomless Box 8 1 Excellent 1 1 2 3 6  Low Status Quo 39.27

18026 Conv_Closed Pipe Pipe 8 2 Good 2 2 4 4 4 16  Medium Status Quo 147.09

18033 Conv_Closed Pipe Pipe 8 2 Good 2 2 2 4 5 19  Medium Status Quo 69.74

18060 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 7  Low Status Quo 248.73

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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18086 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 8  Low Status Quo 349.94

18090 Conv_Closed Pipe Pipe 8 2 Good 2 2 1 4 4 16  Medium Status Quo 13.32

18099 Conv_Closed Pipe Pipe 7 2 Good 2 2 5 4 4 16  Medium Status Quo 18.31

18100 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 8  Low Status Quo 50.54

18108 Conv_Closed Pipe Pipe 8 5 Failure Imminent 2 2 3 8 5 37  High Preservation 
Rehabilitation 39.81

18116 Conv_Closed Pipe Pipe 7 5 Failure Imminent 5 2 4 9 4 42  High Preservation 
Replacement 62.98

18117 Conv_Closed Pipe Pipe 7 3 Fair 3 2 4 6 4 23  High 
Enhanced 
Condition 
Assessment

22.51

18122 Conv_Closed Pipe Pipe 8 2 Good 2 2 3 4 5 19  Medium Status Quo 88.10

18134 Conv_Closed Pipe Pipe 8 2 Good 2 2 3 4 5 19  Medium Status Quo 127.50

18143 Conv_Closed Pipe Pipe 8 2 Good 2 2 1 4 5 19  Medium Status Quo 31.36

18179 Conv_Closed Pipe Pipe 8 2 Good 2 2 3 4 5 19  Medium Status Quo 88.38

18207 Conv_Closed Pipe Pipe 8 2 Good 2 2 2 4 4 15  Medium Status Quo 99.91

18235 Conv_Closed Pipe Pipe 7 3 Fair 3 2 5 6 4 23  High 
Enhanced 
Condition 
Assessment

34.06

18237 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 8  Low Status Quo 46.41

18254 Conv_Closed Pipe Pipe 8 2 Good 2 2 3 4 5 19  Medium Status Quo 80.65

18296 Conv_Closed Pipe Pipe 8 2 Good 2 2 1 4 4 15  Medium Status Quo 54.56

18368 Conv_Closed Pipe Pipe 8 3 Fair 2 2 1 5 6 29  High 
Enhanced 
Condition 
Assessment

13.33

18436 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 7  Low Status Quo 38.41

18467 Conv_Closed Pipe Pipe 8 2 Good 2 2 1 4 4 18  Medium Status Quo 153.09

18502 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 7  Low Status Quo 89.85

18663 Conv_Closed Pipe Squash 8 4 Poor 4 3 3 8 3 25  High Preservation 
Rehabilitation 119.76

18664 Conv_Closed Pipe Pipe 8 4 Poor 4 3 4 8 3 27  High Preservation 
Rehabilitation 42.94

18694 Conv_Closed Pipe Pipe 8 3 Fair 2 2 4 5 4 20  High 
Enhanced 
Condition 
Assessment

146.97

18709 Conv_Closed Pipe Pipe 8 4 Poor 5 2 5 8 5 41  High Preservation 
Rehabilitation 42.89

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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18858 Conv_Closed Pipe Pipe 4 2 Good 2 2 4 4 4 16  Medium Status Quo 122.03

18913 Conv_Closed Pipe Pipe 4 2 Good 2 2 4 4 4 16  Medium Status Quo 139.21

18945 Conv_Closed Pipe Pipe 4 2 Good 2 2 3 4 4 16  Medium Status Quo 107.36

18982 Conv_Closed Pipe Pipe 8 2 Good 2 2 4 4 4 17  Medium Status Quo 99.22

19144 Conv_Closed Pipe Pipe 14 5 Failure Imminent 2 2 3 8 5 36  High Preservation 
Rehabilitation 20.22

19206 Conv_Closed Pipe Pipe 4 3 Fair 3 2 3 6 4 23  High 
Enhanced 
Condition 
Assessment

152.45

19283 Conv_Closed Pipe Pipe 3 1 Excellent 1 1 2 5 10  Medium Status Quo 114.40

19304 Conv_Closed Pipe Pipe 3 3 Fair 2 3 3 5 4 22  High 
Enhanced 
Condition 
Assessment

55.53

19394 Conv_Closed Pipe Pipe 3 4 Poor 2 2 2 6 4 23  High Preservation 
Rehabilitation 18.49

19510 Conv_Closed Pipe Pipe 3 4 Poor 4 2 3 8 6 43  High Preservation 
Rehabilitation 66.49

19737 Conv_Closed Pipe Pipe 3 5 Failure Imminent 5 5 5 10 4 40  High Preservation 
Replacement 56.81

19928 Conv_Closed Pipe Pipe 4 4 Poor 5 2 3 8 4 30  High Preservation 
Rehabilitation 65.45

19929 Conv_Closed Pipe Pipe 4 4 Poor 4 2 3 8 4 28  High Preservation 
Rehabilitation 104.11

19948 Conv_Closed Pipe Pipe 4 2 Good 2 2 3 4 4 15  Medium Status Quo 149.93

20030 Conv_Closed Pipe Pipe 4 5 Failure Imminent 5 2 4 9 3 30  High Preservation 
Replacement 62.83

20164 Conv_Closed Pipe Pipe 3 1 Excellent 1 1 2 4 8  Low Status Quo 129.25

20227 Conv_Closed Pipe Pipe 3 1 Excellent 1 1 2 4 8  Low Status Quo 74.08

20364 Conv_Closed Pipe Pipe 10 2 Good 2 2 3 4 4 18  Medium Status Quo 160.20

20384 Conv_Closed Pipe Pipe 10 2 Good 2 2 4 4 3 14  Medium Status Quo 136.82

20403 Conv_Closed Culvert Round 10 3 Fair 4 2 4 6 3 21  High 
Enhanced 
Condition 
Assessment

42.15

20411 Conv_Closed Pipe Pipe 10 2 Good 2 2 2 4 4 18  Medium Status Quo 2.73

20421 Conv_Closed Pipe Pipe 10 2 Good 2 2 3 4 3 14  Medium Status Quo 164.30

20444 Conv_Closed Pipe Pipe 10 2 Good 2 2 3 4 3 14  Medium Status Quo 144.67

20455 Conv_Closed Pipe Pipe 10 2 Good 2 2 4 4 3 14  Medium Status Quo 122.32

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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20477 Conv_Closed Pipe Pipe 10 2 Good 2 2 3 4 3 14  Medium Status Quo 183.13

20517 Conv_Closed Pipe Pipe 10 2 Good 2 2 3 4 4 18  Medium Status Quo 179.59

20518 Conv_Closed Pipe Pipe 10 2 Good 2 2 3 4 3 14  Medium Status Quo 124.97

20608 Conv_Closed Pipe Pipe 10 5 Failure Imminent 2 2 2 8 3 24  High Preservation 
Rehabilitation 141.40

20690 Conv_Closed Pipe Pipe 10 2 Good 2 2 4 4 3 14  Medium Status Quo 110.55

20714 Conv_Closed Pipe Pipe 10 2 Good 2 2 5 4 3 13  Medium Status Quo 50.71

20779 Conv_Closed Pipe Pipe 4 2 Good 2 2 1 4 4 16  Medium Status Quo 6.45

21193 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 5 11  Medium Status Quo 119.33

21321 Conv_Closed Pipe Pipe 4 2 Good 3 2 3 5 4 18  Medium 
Enhanced 
Condition 
Assessment

121.31

21348 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 5 10  Low Status Quo 31.36

22195 Conv_Closed Pipe Pipe 1 4 Poor 2 2 1 6 3 21  High Preservation 
Rehabilitation 14.10

22196 Conv_Closed Pipe Pipe 1 5 Failure Imminent 2 2 3 8 3 22  High Preservation 
Rehabilitation 57.81

22316 Conv_Closed Pipe Pipe 1 2 Good 4 2 4 5 3 15  Medium 
Enhanced 
Condition 
Assessment

138.39

24004 Conv_Closed Pipe Pipe 2 2 Good 2 2 5 4 6 25  High 
Enhanced 
Condition 
Assessment

107.94

24239 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 11  Medium Status Quo 89.54

24352 Conv_Closed Pipe Pipe 2 2 Good 2 2 4 4 5 21  High 
Enhanced 
Condition 
Assessment

206.34

24412 Conv_Closed Pipe Pipe 1 3 Fair 3 2 4 6 5 28  High 
Enhanced 
Condition 
Assessment

43.63

24525 Conv_Closed Pipe Pipe 1 5 Failure Imminent 2 4 3 8 3 26  High Preservation 
Rehabilitation 69.51

24547 Conv_Closed Pipe Pipe 1 5 Failure Imminent 5 5 3 10 5 50  High Preservation 
Replacement 50.89

24620 Conv_Closed Pipe Pipe 1 5 Failure Imminent 2 2 2 8 5 38  High Preservation 
Rehabilitation 21.57

24671 Conv_Closed Pipe Pipe 1 5 Failure Imminent 3 3 3 8 3 27  High Preservation 
Rehabilitation 65.01

24758 Conv_Closed Pipe Pipe 1 4 Poor 4 2 4 8 5 36  High Preservation 
Rehabilitation 58.11

24844 Conv_Closed Pipe Pipe 1 5 Failure Imminent 3 4 3 9 4 34  High Preservation 
Rehabilitation 32.22

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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24947 Conv_Closed Pipe Pipe 1 3 Fair 3 2 1 6 5 28  High 
Enhanced 
Condition 
Assessment

19.17

25090 Conv_Closed Pipe Pipe 1 3 Fair 2 2 4 5 6 31  High 
Enhanced 
Condition 
Assessment

120.23

25232 Conv_Closed Pipe Pipe 2 2 Good 2 2 4 4 5 19  Medium Status Quo 129.08

25726 Conv_Closed Pipe Pipe 1 3 Fair 5 2 1 7 3 22  High Preservation 
Rehabilitation 189.02

25727 Conv_Closed Pipe Pipe 1 2 Good 2 2 2 4 3 14  Medium Status Quo 237.52

25880 Conv_Closed Pipe Pipe 1 4 Poor 5 5 5 9 3 27  High Preservation 
Rehabilitation 105.82

25892 Conv_Closed Pipe Pipe 1 4 Poor 4 2 4 8 4 34  High Preservation 
Rehabilitation 223.67

26112 Conv_Closed Pipe Pipe 1 5 Failure Imminent 2 2 3 8 5 36  High Preservation 
Rehabilitation 39.48

26147 Conv_Closed Pipe Pipe 1 4 Poor 5 2 4 8 4 37  High Preservation 
Rehabilitation 44.78

26243 Conv_Closed Pipe Pipe 1 5 Failure Imminent 5 5 1 10 4 38  High Preservation 
Replacement 11.19

26305 Conv_Closed Pipe Round 1 5 Failure Imminent 5 3 4 10 4 39  High Preservation 
Replacement 174.09

26755 Conv_Closed Pipe Pipe 4 2 Good 2 2 1 4 5 20  Medium Status Quo 37.87

26762 Conv_Closed Pipe Pipe 4 3 Fair 2 2 3 5 4 23  High 
Enhanced 
Condition 
Assessment

57.38

30802 Conv_Closed Pipe Pipe 5 1 Excellent 1 1 2 5 9  Low Status Quo 151.74

32868 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 8  Low Status Quo 105.14

32912 Conv_Closed Pipe Pipe 6 3 Fair 2 2 3 5 4 22  High 
Enhanced 
Condition 
Assessment

37.96

32913 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 8  Low Status Quo 123.08

32957 Conv_Closed Pipe Pipe 6 5 Failure Imminent 2 2 4 8 3 24  High Preservation 
Rehabilitation 160.88

32961 Conv_Closed Pipe Pipe 3 1 Excellent 1 1 2 5 9  Low Status Quo 64.29

32998 Conv_Closed Pipe Pipe 6 3 Fair 5 2 4 7 3 22  High Preservation 
Rehabilitation 105.65

32999 Conv_Closed Pipe Pipe 6 2 Good 2 2 1 4 4 17  Medium Status Quo 55.82

33043 Conv_Closed Pipe Pipe 6 1 Excellent 1 1 2 4 8  Low Status Quo 137.88

33044 Conv_Closed Pipe Pipe 6 4 Poor 2 2 4 6 5 33  High Preservation 
Rehabilitation 77.61

33085 Conv_Closed Pipe Pipe 6 2 Good 2 2 4 4 3 13  Medium Status Quo 33.41

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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33086 Conv_Closed Pipe Pipe 6 1 Excellent 1 1 2 4 8  Low Status Quo 153.12

33087 Conv_Closed Pipe Pipe 6 4 Poor 2 2 4 6 3 22  High Preservation 
Rehabilitation 42.69

33090 Conv_Closed Pipe Pipe 8 4 Poor 3 2 4 7 4 25  High Preservation 
Rehabilitation 119.95

33130 Conv_Closed Pipe Pipe 6 2 Good 2 2 2 4 5 18  Medium Status Quo 127.91

33131 Conv_Closed Pipe Pipe 6 2 Good 2 2 2 4 3 13  Medium Status Quo 91.93

33175 Conv_Closed Pipe Pipe 6 2 Good 2 2 4 4 5 18  Medium Status Quo 170.40

33176 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 8  Low Status Quo 110.44

33184 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 4 8  Low Status Quo 62.71

33304 Conv_Closed Pipe Pipe 6 2 Good 2 2 2 4 5 18  Medium Status Quo 253.43

33305 Conv_Closed Pipe Pipe 6 1 Excellent 1 1 2 3 6  Low Status Quo 97.49

33352 Conv_Closed Pipe Pipe 6 5 Failure Imminent 2 2 4 8 3 24  High Preservation 
Rehabilitation 47.94

33353 Conv_Closed Pipe Pipe 6 2 Good 2 2 2 4 3 13  Medium Status Quo 153.99

33389 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 8  Low Status Quo 45.11

33397 Conv_Closed Pipe Pipe 3 1 Excellent 1 1 2 4 8  Low Status Quo 31.95

33428 Conv_Closed Pipe Pipe 6 5 Failure Imminent 2 2 4 8 6 42  High Preservation 
Rehabilitation 123.68

33577 Conv_Closed Pipe Pipe 3 2 Good 2 2 5 4 3 13  Medium Status Quo 55.45

33578 Conv_Closed Pipe Pipe 2 3 Fair 3 3 4 6 5 31  High Preservation 
Rehabilitation 54.31

33659 Conv_Closed Pipe Pipe 3 1 Excellent 1 1 2 5 10  Low Status Quo 68.01

33877 Conv_Closed Pipe Pipe 6 5 Failure Imminent 3 3 3 8 5 39  High Preservation 
Rehabilitation 43.70

34005 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 6 11  Medium Status Quo 67.62

34356 Conv_Closed Pipe Pipe 3 4 Poor 2 2 4 6 7 42  High Preservation 
Rehabilitation 124.98

34398 Conv_Closed Pipe Pipe 3 3 Fair 2 2 3 5 5 27  High 
Enhanced 
Condition 
Assessment

69.72

34399 Conv_Closed Pipe Pipe 3 4 Poor 2 2 3 6 7 42  High Preservation 
Rehabilitation 195.20

34834 Conv_Closed Pipe Pipe 3 2 Good 2 2 1 4 6 25  High 
Enhanced 
Condition 
Assessment

92.38

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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34877 Conv_Closed Pipe Pipe 3 2 Good 2 2 4 4 6 25  High 
Enhanced 
Condition 
Assessment

114.57

35248 Conv_Closed Pipe Pipe 8 3 Fair 2 2 1 5 3 17  Medium 
Enhanced 
Condition 
Assessment

9.24

35279 Conv_Closed Pipe Pipe 8 3 Fair 2 2 1 5 3 17  Medium 
Enhanced 
Condition 
Assessment

11.36

35355 Conv_Closed Pipe Pipe 8 4 Poor 5 2 4 8 5 39  High Preservation 
Rehabilitation 69.81

35461 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 3 6  Low Status Quo 110.24

35497 Conv_Closed Pipe Pipe 8 2 Good 2 2 4 4 3 12  Medium Status Quo 22.06

35520 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 3 7  Low Status Quo 42.73

35675 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 5 10  Low Status Quo 20.12

35761 Conv_Closed Pipe Pipe 8 3 Fair 2 2 2 5 6 33  High 
Enhanced 
Condition 
Assessment

17.58

35770 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 7  Low Status Quo 41.58

35814 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 7  Low Status Quo 34.62

35824 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 7  Low Status Quo 39.24

35837 Conv_Closed Pipe Pipe 8 1 Excellent 1 1 2 4 7  Low Status Quo 15.18

35890 Conv_Closed Pipe Pipe 5 2 Good 2 2 4 4 4 14  Medium Status Quo 18.90

10968 Conv_Closed Pipe Pipe 11 5 Failure Imminent 5 5 5 10 6 56  Critical Immediate 
Preservation 78.70

36161 Conv_Closed Pipe Pipe 6 1 Excellent 1 1 2 2 4  Low Status Quo 191.51

36546 Conv_Closed Pipe Pipe 6 2 Good 2 2 2 4 5 18  Medium Status Quo 53.47

36774 Conv_Closed Pipe Pipe 6 3 Fair 2 5 5 6 4 25  High 
Enhanced 
Condition 
Assessment

5.99

39759 Conv_Closed Pipe Pipe 5 2 Good 2 2 3 4 5 18  Medium Status Quo 39.77

39921 Conv_Closed Pipe Pipe 5 1 Excellent 1 1 2 4 8  Low Status Quo 65.06

40500 Conv_Closed Pipe Pipe 5 2 Good 2 2 3 4 6 22  High 
Enhanced 
Condition 
Assessment

24.55

43374 Conv_Closed Pipe Pipe 1 3 Fair 2 2 3 5 6 29  High 
Enhanced 
Condition 
Assessment

76.12

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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44754 Conv_Closed Pipe Pipe 1 5 Failure Imminent 3 4 3 9 5 40  High Preservation 
Rehabilitation 41.47

45072 Conv_Closed Pipe Pipe 3 1 Excellent 1 1 2 5 9  Low Status Quo 104.74

45108 Conv_Closed Pipe Pipe 3 3 Fair 3 3 2 6 4 21  High Preservation 
Rehabilitation 7.45

45155 Conv_Closed Pipe Pipe 3 1 Excellent 1 1 2 3 7  Low Status Quo 14.05

45177 Conv_Closed Pipe Pipe 3 1 Excellent 1 1 2 3 6  Low Status Quo 16.43

45374 Conv_Closed Pipe Pipe 2 4 Poor 3 2 3 7 4 31  High Preservation 
Rehabilitation 34.06

45428 Conv_Closed Pipe Pipe 3 2 Good 2 2 2 4 4 15  Medium Status Quo 116.95

48674 Conv_Closed Pipe Pipe 5 2 Good 2 2 5 4 6 22  High 
Enhanced 
Condition 
Assessment

53.52

49006 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 11  Medium Status Quo 141.62

49036 Conv_Closed Pipe Pipe 2 3 Fair 2 2 4 5 5 26  High 
Enhanced 
Condition 
Assessment

59.95

49037 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 10  Low Status Quo 50.62

49039 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 6 13  Medium Status Quo 79.56

49040 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 10  Low Status Quo 65.55

49092 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 4 8  Low Status Quo 123.20

49113 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 2 4  Low Status Quo 108.15

49293 Conv_Closed Culvert Bottomless Box 3 2 Good 2 2 1 4 3 10  Low Status Quo 42.76

49412 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 5 10  Low Status Quo 92.30

49413 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 3 7  Low Status Quo 25.14

49414 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 3 7  Low Status Quo 27.64

49418 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 3 7  Low Status Quo 97.34

49420 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 9  Low Status Quo 109.04

49424 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 9  Low Status Quo 50.03

49427 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 5 9  Low Status Quo 62.78

49742 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 10  Medium Status Quo 94.54

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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49862 Conv_Closed Culvert Pipe 1 5 Failure Imminent 2 2 3 8 4 34  High 
Enhanced 
Condition 
Assessment

42.19

49880 Conv_Closed Pipe Pipe 7 2 Good 2 2 3 4 5 18  Medium Status Quo 58.92

50267 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 4 9  Low Status Quo 53.88

50391 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 6 13  Medium Status Quo 209.22

50392 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 6 12  Medium Status Quo 119.48

50393 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 11  Medium Status Quo 80.21

50472 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 4 8  Low Status Quo 64.83

50606 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 3 6  Low Status Quo 142.34

50608 Conv_Closed Pipe Pipe 4 5 Failure Imminent 2 2 4 8 4 27  High Preservation 
Rehabilitation 78.52

50622 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 5 9  Low Status Quo 186.31

50623 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 4 7  Low Status Quo 121.53

50735 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 5 11  Medium Status Quo 151.01

50737 Conv_Closed Pipe Pipe 9 2 Good 2 2 4 4 5 22  High 
Enhanced 
Condition 
Assessment

145.73

50756 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 6 13  Medium Status Quo 101.89

50758 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 11  Medium Status Quo 107.12

50767 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 9  Low Status Quo 84.01

50768 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 3 10  Low Status Quo 45.00

50771 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 3 5  Low Status Quo 89.80

50779 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 9  Low Status Quo 74.61

50782 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 3 6  Low Status Quo 57.33

50833 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 8  Low Status Quo 186.80

50848 Conv_Closed Pipe Pipe 10 1 Excellent 1 1 2 3 7  Low Status Quo 26.33

50851 Conv_Closed Pipe Pipe 10 1 Excellent 1 1 2 3 7  Low Status Quo 88.27

50873 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 3 6  Low Status Quo 78.85

51147 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 5 10  Low Status Quo 95.76

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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51151 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 5 10  Low Status Quo 220.80

51156 Conv_Closed Pipe Pipe 4 3 Fair 3 2 4 6 3 20  High 
Enhanced 
Condition 
Assessment

89.00

51159 Conv_Closed Pipe Pipe 4 1 Excellent 1 1 2 4 9  Low Status Quo 94.03

51448 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 3 6  Low Status Quo 95.02

51476 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 4 8  Low Status Quo 51.05

52104 Conv_Closed Pipe Pipe 9 5 Failure Imminent 2 3 2 8 6 44  High Preservation 
Rehabilitation 1.35

52238 Conv_Closed Pipe Pipe 7 2 Good 2 2 4 4 5 18  Medium Status Quo 53.67

52292 Conv_Closed Pipe Pipe 8 2 Good 2 2 4 4 2 10  Low Status Quo 17.09

19044 Conv_Closed Pipe Pipe 4 5 Failure Imminent 5 5 3 10 6 60  Critical Immediate 
Preservation 5.39

19989 Conv_Closed Pipe Pipe 2 3 Fair 5 3 3 7 8 55  Critical 
Enhanced 
Condition 
Assessment

93.30

52335 Conv_Closed Pipe Pipe 2 2 Good 2 2 1 4 6 25  High 
Enhanced 
Condition 
Assessment

34.34

52336 Conv_Closed Pipe Pipe 2 2 Good 2 2 4 4 5 21  High 
Enhanced 
Condition 
Assessment

171.65

52337 Conv_Closed Pipe Pipe 2 2 Good 2 2 2 4 6 23  High 
Enhanced 
Condition 
Assessment

51.28

52339 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 6 23  High 
Enhanced 
Condition 
Assessment

59.86

52340 Conv_Closed Pipe Pipe 2 2 Good 2 2 2 4 5 19  Medium Status Quo 61.28

52342 Conv_Closed Pipe Pipe 2 2 Good 2 2 2 4 5 19  Medium Status Quo 49.85

52343 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 5 19  Medium Status Quo 52.32

52345 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 5 19  Medium Status Quo 93.77

52346 Conv_Closed Pipe Pipe 2 2 Good 2 2 5 4 6 25  High 
Enhanced 
Condition 
Assessment

25.49

52349 Conv_Closed Pipe Pipe 2 2 Good 2 2 4 4 6 25  High 
Enhanced 
Condition 
Assessment

123.51

52350 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 6 23  High 
Enhanced 
Condition 
Assessment

210.49

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
E-34

DRAFT



AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

52754 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 6 11  Medium Status Quo 226.17

52758 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 9  Low Status Quo 175.50

52918 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 5 9  Low Status Quo 39.05

53002 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 4 8  Low Status Quo 139.94

53716 Conv_Closed Pipe Pipe 2 2 Good 2 2 4 4 4 18  Medium Status Quo 121.30

53718 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 5 22  High 
Enhanced 
Condition 
Assessment

145.82

53930 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 4 9  Low Status Quo 22.15

53949 Conv_Closed Pipe Pipe 2 2 Good 1 2 1 3 6 22  High 
Enhanced 
Condition 
Assessment

201.06

33355 Conv_Closed Pipe Pipe 3 5 Failure Imminent 5 5 4 10 7 72  Critical Immediate 
Preservation 153.80

52296 Conv_Closed Pipe Pipe 8 5 Failure Imminent 5 5 4 10 5 55  Critical Immediate 
Preservation 51.43

54148 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 5 11  Medium Status Quo 125.75

54492 Conv_Closed Pipe Pipe 7 3 Fair 2 2 4 5 5 24  High 
Enhanced 
Condition 
Assessment

34.70

54695 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 4 8  Low Status Quo 51.31

54927 Conv_Closed Culvert Round 3 5 Failure Imminent 5 5 4 10 4 39  High Preservation 
Replacement 40.04

55426 Conv_Closed Pipe Pipe 9 2 Good 2 2 4 4 3 13  Medium Status Quo 19.53

55869 Conv_Closed Culvert Pipe 1 5 Failure Imminent 3 4 4 9 4 31  High Preservation 
Replacement 48.32

56082 Conv_Closed Pipe Pipe 2 2 Good 2 2 4 4 5 21  High 
Enhanced 
Condition 
Assessment

54.57

56083 Conv_Closed Pipe Pipe 2 2 Good 2 2 1 4 4 17  Medium Status Quo 27.10

56298 Conv_Closed Pipe Pipe 1 2 Good 2 2 4 4 5 21  High 
Enhanced 
Condition 
Assessment

13.48

57476 Conv_Closed Pipe Pipe 6 1 Excellent 1 1 2 2 4  Low Status Quo 38.68

58086 Conv_Closed Pipe Pipe 6 5 Failure Imminent 3 3 4 8 4 35  High Preservation 
Rehabilitation 163.99

58234 Conv_Closed Pipe Pipe 9 2 Good 2 2 1 4 4 14  Medium Status Quo 16.99

58237 Conv_Closed Pipe Pipe 9 2 Good 2 2 1 4 4 14  Medium Status Quo 75.70

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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60678 Conv_Closed Culvert Round 8 1 Excellent 1 1 2 4 8  Low Status Quo 46.47

60858 Conv_Closed Culvert Round 8 3 Fair 4 3 12  Medium Status Quo 46.64

64196 Conv_Closed Culvert Arch 7 3 Fair 5 5 5 8 2 15  Medium 
Enhanced 
Condition 
Assessment

74.69

52298 Conv_Closed Pipe Pipe 8 5 Failure Imminent 5 5 3 10 6 56  Critical Immediate 
Preservation 52.50

64251 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 3 6  Low Status Quo 2.87

64253 Conv_Closed Pipe Pipe 9 4 Poor 2 2 3 6 4 23  High Preservation 
Rehabilitation 14.34

64254 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 5 9  Low Status Quo 3.80

64399 Conv_Closed Pipe Pipe 6 1 Excellent 1 1 2 6 11  Medium Status Quo 28.55

64400 Conv_Closed Pipe Pipe 6 1 Excellent 1 1 2 6 11  Medium Status Quo 94.24

64401 Conv_Closed Pipe Pipe 6 1 Excellent 1 1 2 5 10  Medium Status Quo 372.02

64594 Conv_Closed Pipe Pipe 5 1 Excellent 1 1 2 2 5  Low Status Quo 89.59
64595 Conv_Closed Pipe Pipe 5 1 Excellent 1 1 2 2 5  Low Status Quo 52.85
64596 Conv_Closed Pipe Pipe 5 1 Excellent 1 1 2 2 5  Low Status Quo 60.87
64597 Conv_Closed Pipe Pipe 5 1 Excellent 1 1 2 2 4  Low Status Quo 42.41

64600 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 4 17  Medium Status Quo 122.72

64602 Conv_Closed Pipe Pipe 2 2 Good 2 2 3 4 5 22  High 
Enhanced 
Condition 
Assessment

55.28

64622 Conv_Closed Pipe Pipe 2 3 Fair 3 2 4 6 6 35  High 
Enhanced 
Condition 
Assessment

38.56

65963 Conv_Closed Pipe Pipe 2 4 Poor 2 2 3 6 3 21  High Preservation 
Rehabilitation 7.02

54131 Conv_Closed Pipe Pipe 7 5 Failure Imminent 3 2 1 8 7 54  Critical Immediate 
Preservation 11.79

67396 Conv_Closed Culvert Round 4 5 Failure Imminent 3 1 3 8 4 31  High Preservation 
Replacement 44.34

67510 Conv_Closed Culvert Squash 3 5 Failure Imminent 3 3 4 8 4 29  High Preservation 
Replacement 47.79

67568 Conv_Closed Culvert Bottomless Box 4 1 Excellent 1 1 2 2 5  Low Status Quo 39.96

67583 Conv_Closed Culvert Round 4 5 Failure Imminent 3 3 2 8 5 38  High Preservation 
Replacement 42.95

67642 Conv_Closed Culvert Pipe 3 5 Failure Imminent 2 3 2 8 4 28  High 
Enhanced 
Condition 
Assessment

58.05

67961 Conv_Closed Culvert Arch 3 5 Failure Imminent 2 2 2 8 3 23  High 
Enhanced 
Condition 
Assessment

40.76

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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54132 Conv_Closed Pipe Pipe 7 5 Failure Imminent 5 5 3 10 6 62  Critical Immediate 
Preservation 82.80

68033 Conv_Closed Culvert Round 12 4 Poor 2 3 2 7 4 26  High 
Enhanced 
Condition 
Assessment

30.20

64221 Conv_Closed Pipe Pipe 7 5 Failure Imminent 5 5 4 10 6 62  Critical Immediate 
Preservation 101.01

68218 Conv_Closed Culvert Round 11 2 Good 2 2 5 4 3 13  Medium Status Quo 53.63

68409 Conv_Closed Culvert Round 11 5 Failure Imminent 2 3 3 8 5 39  High 
Enhanced 
Condition 
Assessment

69.01

68530 Conv_Closed Culvert Round 11 2 Good 2 2 3 4 5 20  Medium Status Quo 55.84

68570 Conv_Closed Culvert Round 11 4 Poor 2 2 3 6 4 24  High 
Enhanced 
Condition 
Assessment

45.60

68022 Conv_Closed Culvert Round 11 5 Failure Imminent 5 5 4 10 5 51  Critical Immediate 
Preservation 45.84

68683 Conv_Closed Culvert Round 12 5 Failure Imminent 2 3 4 8 8 59  Critical Immediate 
Preservation 188.63

69091 Conv_Closed Culvert Round 12 5 Failure Imminent 4 3 4 9 7 59  Critical Immediate 
Preservation 77.47

69511 Conv_Closed Culvert Round 12 4 Poor 5 5 4 9 7 62  Critical Immediate 
Preservation 222.81

69861 Conv_Closed Culvert Round 12 5 Failure Imminent 3 2 2 8 5 42  High Preservation 
Replacement 57.39

70748 Conv_Closed Culvert Round 12 5 Failure Imminent 5 5 4 10 4 45  High Preservation 
Replacement 37.76

70994 Conv_Closed Culvert Round 12 1 Excellent 1 1 2 7 15  Medium Status Quo 81.17

71012 Conv_Closed Pipe Round 4 5 Failure Imminent 4 4 2 9 5 45  High Preservation 
Replacement 50.50

71092 Conv_Closed Culvert Round 4 2 Good 2 2 5 4 5 20  High 
Enhanced 
Condition 
Assessment

47.16

71601 Conv_Closed Culvert Round 7 2 Good 2 2 2 4 5 18  Medium Status Quo 89.44

72009 Conv_Closed Culvert Round 7 5 Failure Imminent 5 3 4 10 3 31  High Preservation 
Replacement 48.01

72326 Conv_Closed Culvert Round 10 1 Excellent 1 1 2 4 8  Low Status Quo 43.61

72340 Conv_Closed Culvert Round 10 4 Poor 2 3 3 7 3 21  High 
Enhanced 
Condition 
Assessment

38.51

73147 Conv_Closed Culvert Round 10 3 Fair 3 2 2 6 4 21  High 
Enhanced 
Condition 
Assessment

47.48

73258 Conv_Closed Culvert Round 10 4 Poor 3 2 4 7 4 28  High 
Enhanced 
Condition 
Assessment

34.84

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

73402 Conv_Closed Culvert Round 10 5 Failure Imminent 4 3 3 9 3 29  High Preservation 
Replacement 37.27

73700 Conv_Closed Culvert Round 10 4 Poor 5 3 4 8 4 33  High Preservation 
Replacement 48.61

74766 Conv_Closed Culvert Round 8 5 Failure Imminent 3 2 3 8 4 32  High Preservation 
Replacement 42.43

74871 Conv_Closed Culvert Round 8 5 Failure Imminent 5 5 4 10 2 23  High Preservation 
Replacement 38.66

74974 Conv_Closed Culvert Round 8 5 Failure Imminent 5 5 3 10 3 35  High Preservation 
Replacement 46.54

74986 Conv_Closed Culvert Round 8 4 Poor 2 2 3 6 4 28  High 
Enhanced 
Condition 
Assessment

94.49

75157 Conv_Closed Culvert Round 8 5 Failure Imminent 3 2 3 8 6 45  High Preservation 
Replacement 111.44

75189 Conv_Closed Culvert Round 8 5 Failure Imminent 3 3 3 8 4 32  High Preservation 
Replacement 43.39

75197 Conv_Closed Culvert Round 8 4 Poor 3 3 4 7 4 31  High 
Enhanced 
Condition 
Assessment

101.82

75249 Conv_Closed Culvert Round 8 1 Excellent 1 1 2 4 8  Low Status Quo 55.06

75481 Conv_Closed Culvert Round 8 3 Fair 3 3 4 6 3 18  Medium 
Enhanced 
Condition 
Assessment

192.02

75548 Conv_Closed Culvert Squash 10 4 Poor 2 3 2 7 3 20  Medium 
Enhanced 
Condition 
Assessment

35.18

75567 Conv_Closed Culvert Round 8 5 Failure Imminent 3 3 4 8 5 45  High Preservation 
Replacement 88.33

75654 Conv_Closed Culvert Round 8 5 Failure Imminent 3 3 4 8 6 53  Critical Immediate 
Preservation 91.49

75670 Conv_Closed Culvert Round 8 5 Failure Imminent 5 3 5 10 4 38  High Preservation 
Replacement 107.37

75733 Conv_Closed Culvert Round 8 4 Poor 2 2 4 6 6 38  High 
Enhanced 
Condition 
Assessment

55.90

76306 Conv_Closed Culvert Bottomless Box 3 3 Fair 2 3 2 5 5 24  High 
Enhanced 
Condition 
Assessment

81.08

76375 Conv_Closed Pipe Pipe 3 5 Failure Imminent 3 2 3 8 4 34  High Preservation 
Rehabilitation 54.83

76516 Conv_Closed Culvert Round 3 3 Fair 2 2 3 5 2 12  Medium 
Enhanced 
Condition 
Assessment

50.00

76620 Conv_Closed Culvert Round 3 4 Poor 5 5 3 9 4 39  High Preservation 
Replacement 35.17

76933 Conv_Closed Pipe Round 4 5 Failure Imminent 5 3 3 10 6 57  Critical Immediate 
Preservation 65.25

77244 Conv_Closed Pipe Arch 4 2 Good 2 2 4 4 2 9  Low Status Quo 46.54

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

77326 Conv_Closed Pipe Box 4 1 Excellent 1 1 2 2 5  Low Status Quo 54.55

77435 Conv_Closed Culvert Round 3 4 Poor 5 5 3 9 4 39  High Preservation 
Replacement 30.66

77864 Conv_Closed Culvert Round 10 4 Poor 3 2 2 7 4 28  High 
Enhanced 
Condition 
Assessment

34.69

78383 Conv_Closed Culvert Round 9 2 Good 2 2 4 4 6 25  High 
Enhanced 
Condition 
Assessment

71.53

78879 Conv_Closed Culvert Round 10 4 Poor 5 3 4 8 3 29  High Preservation 
Replacement 56.42

78901 Conv_Closed Culvert Round 9 5 Failure Imminent 5 5 2 10 6 56  Critical Immediate 
Preservation 28.82

79093 Conv_Closed Culvert Round 10 4 Poor 3 2 3 7 5 34  High 
Enhanced 
Condition 
Assessment

59.19

79120 Conv_Closed Culvert Round 10 2 Good 2 2 1 4 6 25  High 
Enhanced 
Condition 
Assessment

165.74

79368 Conv_Closed Culvert Round 4 5 Failure Imminent 5 6 5 32  High 
Enhanced 
Condition 
Assessment

42.88

79502 Conv_Closed Culvert Round 4 5 Failure Imminent 5 6 5 32  High 
Enhanced 
Condition 
Assessment

43.69

83434 Conv_Closed Culvert Round 10 3 Fair 4 4 3 7 6 40  High 
Enhanced 
Condition 
Assessment

71.79

83551 Conv_Closed Culvert Round 8 1 Excellent 1 1 2 3 7  Low Status Quo 46.55

83872 Conv_Closed Culvert Round 10 5 Failure Imminent 6 7 41  High 
Enhanced 
Condition 
Assessment

112.22

83910 Conv_Closed Culvert Arch 10 4 Poor 4 4 3 8 3 26  High Preservation 
Replacement 49.92

86592 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 4 9  Low Status Quo 27.20

86600 Conv_Closed Culvert Round 9 3 Fair 3 2 4 6 5 28  High 
Enhanced 
Condition 
Assessment

31.17

87231 Conv_Closed Culvert Round 8 4 Poor 3 3 3 7 5 38  High 
Enhanced 
Condition 
Assessment

43.79

87269 Conv_Closed Culvert Round 8 4 Poor 3 2 4 7 4 29  High 
Enhanced 
Condition 
Assessment

87616 Conv_Closed Culvert Round 8 1 Excellent 1 1 2 6 12  Medium Status Quo 55.15

87660 Conv_Closed Culvert Round 8 1 Excellent 1 1 2 4 8  Low Status Quo 51.30

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

88023 Conv_Closed Culvert Round 8 1 Excellent 1 1 2 5 10  Medium Status Quo 25.27

88065 Conv_Closed Culvert Bottomless Arch 8 1 Excellent 1 1 2 3 6  Low Status Quo 42.91

88211 Conv_Closed Culvert Round 8 4 Poor 3 2 4 7 5 38  High 
Enhanced 
Condition 
Assessment

59.46

91436 Conv_Closed Culvert Round 3 1 Excellent 1 1 2 7 13  Medium Status Quo 126.50

91550 Conv_Closed Culvert Round 3 5 Failure Imminent 3 2 4 8 7 54  Critical Immediate 
Preservation 112.69

92213 Conv_Closed Culvert Round 2 4 Poor 4 4 2 8 4 35  High Preservation 
Replacement 65.71

92303 Conv_Closed Culvert Arch 3 2 Good 2 2 1 4 5 19  Medium Status Quo 93.36

92322 Conv_Closed Culvert Round 3 5 Failure Imminent 5 5 4 10 6 60  Critical Immediate 
Preservation 71.38

92324 Conv_Closed Culvert Round 2 5 Failure Imminent 5 5 3 10 5 46  High Preservation 
Replacement 70.22

92349 Conv_Closed Culvert Round 1 2 Good 2 2 1 4 3 13  Medium Status Quo 47.61

92506 Conv_Closed Culvert Round 1 5 Failure Imminent 5 5 3 10 6 60  Critical Immediate 
Preservation 36.34

93462 Conv_Closed Culvert Bottomless Box 3 4 Poor 3 2 2 7 2 14  Medium 
Enhanced 
Condition 
Assessment

48.95

93558 Conv_Closed Culvert Round 7 4 Poor 5 5 4 9 4 37  High Preservation 
Replacement 64.29

93871 Conv_Closed Culvert Round 8 4 Poor 4 3 2 8 2 16  Medium 
Enhanced 
Condition 
Assessment

39.34

94627 Conv_Closed Culvert Round 8 2 Good 2 2 1 4 4 16  Medium Status Quo 36.07

94824 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 5 10  Low Status Quo 89.56

95769 Conv_Closed Culvert Round 4 2 Good 2 2 3 4 5 19  Medium Status Quo 160.40

95770 Conv_Closed Culvert Round 4 3 Fair 2 2 4 5 5 25  High 
Enhanced 
Condition 
Assessment

162.16

96071 Conv_Closed Culvert Pipe 3 5 Failure Imminent 3 3 3 8 4 37  High Preservation 
Replacement 53.94

96379 Conv_Closed Culvert Round 9 5 Failure Imminent 2 3 2 8 5 37  High 
Enhanced 
Condition 
Assessment

49.45

96380 Conv_Closed Culvert Round 9 4 Poor 2 3 2 7 5 31  High 
Enhanced 
Condition 
Assessment

55.10

96515 Conv_Closed Culvert Pipe 3 3 Fair 3 2 5 6 4 21  High 
Enhanced 
Condition 
Assessment

39.54

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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AssetID Feature Class Component Component Type Map 
Package

Physical 
Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

96590 Conv_Closed Culvert Round 4 2 Good 2 2 2 4 6 22  High 
Enhanced 
Condition 
Assessment

103.64

96708 Conv_Closed Culvert Squash 9 5 Failure Imminent 2 2 1 8 2 17  Medium 
Enhanced 
Condition 
Assessment

52.60

96935 Conv_Closed Culvert Round 8 3 Fair 3 2 2 6 7 41  High 
Enhanced 
Condition 
Assessment

96.93

97040 Conv_Closed Culvert Round 9 4 Poor 3 2 3 7 5 36  High 
Enhanced 
Condition 
Assessment

55.43

97162 Conv_Closed Culvert Bottomless Box 3 1 Excellent 1 1 2 2 5  Low Status Quo 53.58

97387 Conv_Closed Culvert Round 7 2 Good 2 2 4 4 7 28  High 
Enhanced 
Condition 
Assessment

126.47

97653 Conv_Closed Culvert Arch 1 4 Poor 5 5 5 9 3 23  High Preservation 
Replacement 50.46

97730 Conv_Closed Culvert Bottomless Box 1 3 Fair 2 5 5 3 13  Medium 
Enhanced 
Condition 
Assessment

53.71

105169 Conv_Closed Pipe Pipe 6 1 Excellent 1 1 2 5 9  Low Status Quo 221.96

106457 Conv_Closed Culvert Bottomless Arch 10 2 Good 2 2 1 4 3 10  Low Status Quo 38.48

106462 Conv_Closed Pipe Pipe 7 1 Excellent 1 1 2 6 13  Medium Status Quo 95.48

106489 Conv_Closed Culvert Bottomless Box 3 1 Excellent 1 1 2 2 4  Low Status Quo 47.66

106491 Conv_Closed Pipe Pipe 12 3 Fair 2 2 4 5 4 20  High 
Enhanced 
Condition 
Assessment

166.17

106500 Conv_Closed Pipe Pipe 8 2 Good 2 2 5 4 5 18  Medium Status Quo 35.91

106501 Conv_Closed Pipe Pipe 8 3 Fair 2 2 2 5 5 24  High 
Enhanced 
Condition 
Assessment

23.49

106603 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 4 8  Low Status Quo 139.18

106780 Conv_Closed Pipe Pipe 5 4 Poor 3 2 4 7 4 25  High Preservation 
Rehabilitation 11.28

106784 Conv_Closed Culvert Round 8 4 Poor 4 3 3 8 5 42  High 
Enhanced 
Condition 
Assessment

42.36

106785 Conv_Closed Pipe Pipe 2 1 Excellent 1 1 2 5 10  Low Status Quo 23.69

106872 Conv_Closed Pipe Pipe 4 4 Poor 2 2 4 6 4 28  High Preservation 
Rehabilitation 150.75

106876 Conv_Closed Pipe Pipe 3 4 Poor 5 5 3 14  Medium 
Enhanced 
Condition 
Assessment

17.49

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
E-41

DRAFT



AssetID Feature Class Component Component Type Map 
Package
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Condition

Rating Value 
Description

Defect 
Severity

Defect 
Number

% Visually 
Inspected1

POF_Weighted 
Total

COF_Weighted 
Total

BRE Risk 
Score Risk Level

Recommended 
Risk Mitigation 

Action

Pipe 
Length 

(ft)

106877 Conv_Closed Pipe Pipe 9 2 Good 2 2 2 4 5 18  Medium Status Quo 58.64

106951 Conv_Closed Culvert Round 7 5 Failure Imminent 5 5 5 10 7 73  Critical Immediate 
Preservation 139.57

106955 Conv_Closed Pipe Pipe 5 5 Failure Imminent 5 2 4 9 4 36  High Preservation 
Replacement 82.85

106956 Conv_Closed Pipe Pipe 5 3 Fair 3 2 4 6 3 17  Medium 
Enhanced 
Condition 
Assessment

197.61

106964 Conv_Closed Culvert Box 7 3 Fair 3 3 2 6 2 12  Medium 
Enhanced 
Condition 
Assessment

70.76

107050 Conv_Closed Pipe Pipe 7 2 Good 1 2 3 2 8  Low Status Quo 113.43

107076 Conv_Closed Pipe Pipe 9 1 Excellent 1 1 2 5 10  Medium Status Quo 76.24

1% Visually inspected provides an estimate of the amount of the asset that could be seen during Phase 1 visual inspection; it applies only to pipes and culverts.
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Appendix F.  
BRE Risk Scores by Map Package 

This appendix summarizes the risk exposure and proposed risk mitigation measures by 
geographic areas within the system using a variety of plots and tables.  
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Figure F-1. Map Package Areas 
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1 Risk Trends 
As shown in Figure F-2, nearly half of the critical assets lie in Map Packages 3 (Sammamish-
Duvall Unincorporated) and 7 (Lake Youngs), which contain a total of 14 critical assets out of 
a total of 33.  The remaining critical assets are generally well distributed among 8 Map Areas, 
with no critical risk assets found in Map Packages 10 (Auburn Unincorporated), 13 (Lake 
Forest Park), and 14 (New Castle). High, medium, and low risk assets are generally well 
distributed across the Map Packages, with the total number of assets in each generally 
corresponding to the overall size of the Map Package (for instance, Map Package 2 
(Redmond Unincorporated) has the most total inspected assets, and the highest amount of 
medium and low risk assets.). The exception is for high risk assets, which are found in the 
greatest amounts in Map Packages 1 (Kirkland Unincorporated), 4 (I-90 Corridor), 8 (Maple 
Valley), and 10 (Auburn Unincorporated).   

Figure F-3 and Figure F-4 show individual scatter plots, relating the POF, COF, and BRE risk 
thresholds for all assets, by Map Area.  Table F-1 summarizes the risk exposure and 
recommended actions by Map Area.  Finally, pages F-15 through F-28 provide GIS maps that 
show the geographic location of each asset by Map Area, color coded by the risk level for 
each asset.  The color coding uses red to depict critical risk assets, orange to depict high risk 
assets, yellow to depict medium risk assets, and green to depict low risk assets. 
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Figure F-2. Risk Distribution by Map Package 
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Data for map package 13 
not available for these feature classes 

 

 

Figure F-3. Risk Exposure by Map Package:  
Conn_Access and Conv_Closed 
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Data not available for map package 11 
for these feature classes. 

 

   

 

Figure F- 4. Risk Exposure by Map Package:  
Conn_NoSump and ConnSump 
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Figure F-5. Summary of Risk Exposure and Recommended Actions by Map Area 
 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 1: Kirkland 
Unincorporated 

58 6% 

Critical 1 0% 

Immediate Preservation 1 0% 

High 38 4% 

Preservation Rehabilitation 19 2% 

Preservation Replacement 5 1% 

Enhanced Condition 
Assessment 14 2% 

Medium 9 1% 

Preservation Rehabilitation 1 0% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 2 0% 

Low 10 1% 

Status Quo 10 1% 

Map Area 2: Redmond 
Unincorporated 

183 20% 

Critical 2 0% 

Enhanced Condition 
Assessment 2 0% 

High 31 3% 

Preservation Rehabilitation 5 1% 

Preservation Replacement 2 0% 

Enhanced Condition 
Assessment 24 3% 

Medium 60 7% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 54 6% 

Low 90 10% 

Status Quo 90 10% 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 3: Sammamish-
Duval Unincorporated 

73 80% 

Critical 7 1% 

Immediate Preservation 5 1% 

Enhanced Condition 
Assessment 2 0% 

High 34 4% 

Preservation Rehabilitation 11 1% 

Preservation Replacement 6 1% 

Enhanced Condition 
Assessment 17 2% 

Medium 12 1% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 6 1% 

Low 20 2% 

Status Quo 20 2% 

Map Area 4: I-90 Corridor 82 9% 

Critical 3 0% 

Immediate Preservation 3 0% 

High 37 4% 

Preservation Rehabilitation 17 2% 

Preservation Replacement 5 1% 

Enhanced Condition 
Assessment 15 2% 

Medium 17 2% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 11 1% 

Low 25 3% 

Status Quo 25 3% 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 5: White Center 41 5% 

Critical 1 0% 

Immediate Preservation 1 0% 

High 17 2% 

Preservation Rehabilitation 10 1% 

Preservation Replacement 2 0% 

Enhanced Condition 
Assessment 5 1% 

Medium 12 1% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 6 1% 

Low 11 1% 

Status Quo 11 1% 

Map Area 6: Renton-
Tukwila 

58 6% 

Critical 2 0% 

Immediate Preservation 2 0% 

High 26 3% 

Preservation Rehabilitation 14 2% 

Preservation Replacement 5 1% 

Enhanced Condition 
Assessment 7 1% 

Medium 22 2% 

Preservation Rehabilitation 4 0% 

Enhanced Condition 
Assessment 5 1% 

Status Quo 13 1% 

Low 8 1% 

Status Quo 8 1% 
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Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 7: Lake Youngs 100 11% 

Critical 7 1% 

Immediate Preservation 5 1% 

Enhanced Condition 
Assessment 2 0% 

High 35 4% 

Preservation Rehabilitation 8 1% 

Preservation Replacement 5 1% 

Enhanced Condition 
Assessment 22 2% 

Medium 25 3% 

Preservation Rehabilitation 2 0% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 17 2% 

Low 33 4% 

Status Quo 33 4% 

Map Area 8: Maple Valley 117 13% 

Critical 4 0% 

Immediate Preservation 4 0% 

High 40 4% 

Preservation Rehabilitation 14 2% 

Preservation Replacement 9 1% 

Enhanced Condition 
Assessment 17 2% 

Medium 34 4% 

Enhanced Condition 
Assessment 11 1% 

Status Quo 23 3% 

Low 39 4% 

Status Quo 39 4% 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 9: Auburn-
Federal Way 

66 7% 

Critical 1 0% 

Immediate Preservation 1 0% 

High 15 2% 

Preservation Rehabilitation 2 0% 

Enhanced Condition 
Assessment 13 1% 

Medium 29 3% 

Enhanced Condition 
Assessment 4 0% 

Status Quo 25 3% 

Low 21 2% 

Status Quo 21 2% 

Map Area 10: Auburn 
Unincorporated 

74 8% 

High 37 4% 

Preservation Rehabilitation 15 2% 

Preservation Replacement 9 1% 

Enhanced Condition 
Assessment 13 1% 

Medium 31 3% 

Preservation Rehabilitation 1 0% 

Enhanced Condition 
Assessment 9 1% 

Status Quo 21 2% 

Low 6 1% 

Status Quo 6 1% 

Map Area 11: Skykomish 7 1% 

Critical 2 0% 

Immediate Preservation 2 0% 

High 3 0% 

Preservation Rehabilitation 1 0% 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Enhanced Condition 
Assessment 2 0% 

Medium 2 0% 

Status Quo 2 0% 

Map Area 12: Vashon 
Island 

33 4% 

Critical 3 0% 

Immediate Preservation 3 0% 

High 13 1% 

Preservation Rehabilitation 6 1% 

Preservation Replacement 4 0% 

Enhanced Condition 
Assessment 3 0% 

Medium 9 1% 

Enhanced Condition 
Assessment 3 0% 

Status Quo 6 1% 

Low 8 1% 

Status Quo 8 1% 

Map Area 13: Lake Forest 
Park 

1 0% 

High 1 0% 

Preservation Rehabilitation 1 0% 

Map Area 14: New Castle 4 0% 

High 2 0% 

Preservation Rehabilitation 1 0% 

Preservation Replacement 1 0% 

Medium 2 0% 

Preservation Rehabilitation 2 0% 

Grand Total 897 100% 
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Map Area Packages  
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Figure F-1. Map Package Areas 
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1 Risk Trends 
As shown in Figure F-2, nearly half of the critical assets lie in Map Packages 3 (Sammamish-
Duvall Unincorporated) and 7 (Lake Youngs), which contain a total of 14 critical assets out of 
a total of 33.  The remaining critical assets are generally well distributed among 8 Map Areas, 
with no critical risk assets found in Map Packages 10 (Auburn Unincorporated), 13 (Lake 
Forest Park), and 14 (New Castle). High, medium, and low risk assets are generally well 
distributed across the Map Packages, with the total number of assets in each generally 
corresponding to the overall size of the Map Package (for instance, Map Package 2 
(Redmond Unincorporated) has the most total inspected assets, and the highest amount of 
medium and low risk assets.). The exception is for high risk assets, which are found in the 
greatest amounts in Map Packages 1 (Kirkland Unincorporated), 4 (I-90 Corridor), 8 (Maple 
Valley), and 10 (Auburn Unincorporated).   

Figure F-3 and Figure F-4 show individual scatter plots, relating the POF, COF, and BRE risk 
thresholds for all assets, by Map Area.  Table F-1 summarizes the risk exposure and 
recommended actions by Map Area.  Finally, pages F-15 through F-28 provide GIS maps that 
show the geographic location of each asset by Map Area, color coded by the risk level for 
each asset.  The color coding uses red to depict critical risk assets, orange to depict high risk 
assets, yellow to depict medium risk assets, and green to depict low risk assets. 
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Figure F-2. Risk Distribution by Map Package 
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Data for map package 13 
not available for these feature classes 

 

 

Figure F-3. Risk Exposure by Map Package:  
Conn_Access and Conv_Closed 

 

Legend 
Feature Types 

 
BRE Risk Thresholds 

 



  

F-10 

    

    

  

Data not available for map package 11 
for these feature classes. 

 

   

 

Figure F- 4. Risk Exposure by Map Package:  
Conn_NoSump and ConnSump 
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Figure F-5. Summary of Risk Exposure and Recommended Actions by Map Area 

 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 1: Kirkland 
Unincorporated 

58 6% 

Critical 1 0% 

Immediate Preservation 1 0% 

High 38 4% 

Preservation Rehabilitation 19 2% 

Preservation Replacement 5 1% 

Enhanced Condition 
Assessment 14 2% 

Medium 9 1% 

Preservation Rehabilitation 1 0% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 2 0% 

Low 10 1% 

Status Quo 10 1% 

Map Area 2: Redmond 
Unincorporated 

183 20% 

Critical 2 0% 

Enhanced Condition 
Assessment 2 0% 

High 31 3% 

Preservation Rehabilitation 5 1% 

Preservation Replacement 2 0% 

Enhanced Condition 
Assessment 24 3% 

Medium 60 7% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 54 6% 

Low 90 10% 

Status Quo 90 10% 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 3: Sammamish-
Duval Unincorporated 

73 80% 

Critical 7 1% 

Immediate Preservation 5 1% 

Enhanced Condition 
Assessment 2 0% 

High 34 4% 

Preservation Rehabilitation 11 1% 

Preservation Replacement 6 1% 

Enhanced Condition 
Assessment 17 2% 

Medium 12 1% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 6 1% 

Low 20 2% 

Status Quo 20 2% 

Map Area 4: I-90 Corridor 82 9% 

Critical 3 0% 

Immediate Preservation 3 0% 

High 37 4% 

Preservation Rehabilitation 17 2% 

Preservation Replacement 5 1% 

Enhanced Condition 
Assessment 15 2% 

Medium 17 2% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 11 1% 

Low 25 3% 

Status Quo 25 3% 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 5: White Center 41 5% 

Critical 1 0% 

Immediate Preservation 1 0% 

High 17 2% 

Preservation Rehabilitation 10 1% 

Preservation Replacement 2 0% 

Enhanced Condition 
Assessment 5 1% 

Medium 12 1% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 6 1% 

Low 11 1% 

Status Quo 11 1% 

Map Area 6: Renton-
Tukwila 

58 6% 

Critical 2 0% 

Immediate Preservation 2 0% 

High 26 3% 

Preservation Rehabilitation 14 2% 

Preservation Replacement 5 1% 

Enhanced Condition 
Assessment 7 1% 

Medium 22 2% 

Preservation Rehabilitation 4 0% 

Enhanced Condition 
Assessment 5 1% 

Status Quo 13 1% 

Low 8 1% 

Status Quo 8 1% 



  

F-12 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 7: Lake Youngs 100 11% 

Critical 7 1% 

Immediate Preservation 5 1% 

Enhanced Condition 
Assessment 2 0% 

High 35 4% 

Preservation Rehabilitation 8 1% 

Preservation Replacement 5 1% 

Enhanced Condition 
Assessment 22 2% 

Medium 25 3% 

Preservation Rehabilitation 2 0% 

Enhanced Condition 
Assessment 6 1% 

Status Quo 17 2% 

Low 33 4% 

Status Quo 33 4% 

Map Area 8: Maple Valley 117 13% 

Critical 4 0% 

Immediate Preservation 4 0% 

High 40 4% 

Preservation Rehabilitation 14 2% 

Preservation Replacement 9 1% 

Enhanced Condition 
Assessment 17 2% 

Medium 34 4% 

Enhanced Condition 
Assessment 11 1% 

Status Quo 23 3% 

Low 39 4% 

Status Quo 39 4% 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Map Area 9: Auburn-
Federal Way 

66 7% 

Critical 1 0% 

Immediate Preservation 1 0% 

High 15 2% 

Preservation Rehabilitation 2 0% 

Enhanced Condition 
Assessment 13 1% 

Medium 29 3% 

Enhanced Condition 
Assessment 4 0% 

Status Quo 25 3% 

Low 21 2% 

Status Quo 21 2% 

Map Area 10: Auburn 
Unincorporated 

74 8% 

High 37 4% 

Preservation Rehabilitation 15 2% 

Preservation Replacement 9 1% 

Enhanced Condition 
Assessment 13 1% 

Medium 31 3% 

Preservation Rehabilitation 1 0% 

Enhanced Condition 
Assessment 9 1% 

Status Quo 21 2% 

Low 6 1% 

Status Quo 6 1% 

Map Area 11: Skykomish 7 1% 

Critical 2 0% 

Immediate Preservation 2 0% 

High 3 0% 

Preservation Rehabilitation 1 0% 

Map Area Risk Exposure 
Count of 
Assets 

Percent of 
System 

Total 

Enhanced Condition 
Assessment 2 0% 

Medium 2 0% 

Status Quo 2 0% 

Map Area 12: Vashon 
Island 

33 4% 

Critical 3 0% 

Immediate Preservation 3 0% 

High 13 1% 

Preservation Rehabilitation 6 1% 

Preservation Replacement 4 0% 

Enhanced Condition 
Assessment 3 0% 

Medium 9 1% 

Enhanced Condition 
Assessment 3 0% 

Status Quo 6 1% 

Low 8 1% 

Status Quo 8 1% 

Map Area 13: Lake Forest 
Park 

1 0% 

High 1 0% 

Preservation Rehabilitation 1 0% 

Map Area 14: New Castle 4 0% 

High 2 0% 

Preservation Rehabilitation 1 0% 

Preservation Replacement 1 0% 

Medium 2 0% 

Preservation Rehabilitation 2 0% 

Grand Total 897 100% 
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Map Area Packages  
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1 Quality Control  
Field data Quality Control (QC) procedures consisted of 6 stages, as follows:   

 Stage 1 – Data Entry QC 

 Stage 2 – Automated Validation Scripts 

 Stage 3 – Examination of Asset Data 

 Stage 4 – Tasking Action List Items & QC of Completed Actions 

 Stage 5 – QC Cross-Checks 

 Stage 6 – Final QC 

Table D-1 provides an overview of the QC process, including the actions taken at each QC 
stage, the primary responsible party for each stage, and the approximate frequency of each 
step.  Table D-2 summarizes the Data Stage field values that were set for each asset based 
on results of the QC review.   
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Table D-1. QC Process Overview 

QC Stage  

1 2 3 4 5 6 

Data Entry QC 
Automated Validation 

Scripts Examination of Asset Data  
Tasking Action List Items & 
QC of Completed Actions QC Cross-Checks Final QC 

QC Actions  Performed QC 
during data entry. 

 Data Stage fields, as 
summarized in 
Table 2-4, were 
updated in the 
SWGDB. 

 Saved an export of the 
SWGDB as a stand-
alone file geodatabase, 
stored off-line from the 
County’s SWGDB. 

 Automated Python script 
used to screen 
inspected assets for 
discrepancies, such as 
missing fields, contrary 
information, and invalid 
codes.   

 Used the screening 
results to generate an 
action list, which was 
tracked throughout the 
QC process.     

 Performed detailed 
review of asset data. 

 Assigned Data Stage 
values to assets meeting 
QC requirements (See 
Table 2-4). 

 Used Python script to 
review, rename and 
attach photos. 

 Used automated Python 
script to generate 
spreadsheet-based action 
lists.   

 Delegated action items on 
the lists to various field 
crews based on review of 
the outputs from the 
automated script.   

 Repeated QC stages on 
new data entries made 
while resolving the action 
list items. 

 

 Implemented QC cross-checks in the field in 
accordance with the Field Inspection Instructions 
(Appendix A) to independently check the work of 
other crews.   

 The On-site Field Manager selected asset 
inspections to be cross-checked, with a target of 
cross-checking roughly 10% of the Phase I 
assets.   

 Recorded cross-check data using paper forms. 
 Reviewed cross-check data.   
 Where significant differences in the two 

inspections were noted (e.g., greater than 0.2-
foot difference in depth measurement, as agreed 
upon with County staff during team check-in 
meetings), differences were resolved. 

 Edited the SWGDB to reflect the corrected 
information, if needed. 

 Reviewed notes and asset 
photographs (e.g, area 
photos, asset photos, and 
specific defect photos) to 
confirm the assigned 
structural ratings entered 
by field crews in the 
SWGDB.    

 Changed Data Stage to 
“QC Final”. 

Approximate 
Frequency 

Daily, as part of all data 
entry activities. 

Every morning during QC 
process 

Approximately Daily Approximately Weekly Periodically throughout field data collection.  Target 
was to conduct QC cross-checks soon after the 
original mapping, so lessons learned could be 
gathered and redistributed to crews. 

Once, after SWGDB updates 
were completed by Field 
Crews and other QC 
Reviewers. 

Responsible Party  Field Crew staff 
responsible for QC 
of data entered via 
Collector. 

 QC Team staff 
responsible for QC 
of data entered from 
paper forms. 

 Field Services 
Coordinator 

 QC Team  Field Services Coordinator 
ran scripts daily. 

 On-Site Field Manager 
delegated action lists to 
crews. 

 Field Services Coordinator 
organized follow-up QC 
needed for action items 
completed. 

 On-Site Field Manager selected and prioritized 
assets for QC cross-checks. 

 QC Team performed QC of cross-check data. 
 On-Site Field Manager and Field Services 

Coordinator discussed discrepancies and 
resolved them in the SWGDB if needed. 

 Asset Management 
Analyst 
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Table D-2. Data Stage Values Set by QC Reviewers  

Data Stage Notes 

QC Visited Inspection has been attempted, but not completed; "Revisit" 
field value populated with reason. 

QC Partial 
Inspection 

Inspection partially complete, typically related to GPS issues; 
"Revisit" field value populated with reason. 

QC Inspected Inspection completed.  Record reviewed and photos 
reviewed and attached. 

QC Final Record has been accepted for Business Risk Exposure 
calculation. 

 
  



 

D-8 

This page left intentionally blank. 



  

  C-3 

1 Map Package Development  
A total of 14 GIS map packages were developed, grouping the Phase I assets to be 
inspected by various field crews each day.  Figure C-1 shows the location and extent of each 
map package area.  
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Figure C-1. Map Package Areas  
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Each map package was subdivided into “Index” areas, which were further subdivided into 
“Sheets”.  As an example, map package 1 (Kirkland Unincorporated) includes 8 Index areas, 
as shown in Figure C-2.  See the upper right corner of the figure, where an Index key shows 
the 8 Index area (or tile) locations.  The Index 1 tile is highlighted in red.  On the left side of 
the figure (or the main part of the figure), Index 1 is further subdivided into two sheets, Sheets 
3 and 5.  

The assets that require inspection are outlined by a green box.  Only those assets inside the 
green boxes were investigated.  Those outside the green box were not investigated, but are 
shown on the map for reference purposes.   

The Figure C-2 legend provides a tabular summary of the number of assets contained within 
the given Index as compared to the number of assets contained in the map package.  In this 
example, there are 2 catch basins and 2 pipes to be inspected for Phase I in Index 1, while 
there are 32 catch basins and 36 pipes, plus 2 inlets and 5 culverts to be inspected for Phase 
1 in the parent Map Area 1.  Figure C-3 shows Sheet #3 of Index 1, which contains 1 asset 
(Asset #4471), a 24-inch diameter pipe, which was to be inspected on this sheet. 

The Consultant On-Site Field Manager used the map packages to distribute weekly 
assignments, or groups of sheets, to each of the field crews.  Several factors were 
considered when distributing the assignments, such as traffic control needs, opportunities to 
cluster work geographically by crew, and the complexity of field work needed to complete the 
investigations on each sheet. 

The map packages not only assisted with distributing field work assignments, but they also 
provided a basis for analysis of risk levels and trends across discrete geographic areas.  In 
the recommendations section in the main body of the Technical Memorandum, BRE risk 
analysis and asset management recommendations are provided by map package area. 
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Figure C-2. Example Map Package Area 1 
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Figure C-3. Example Sheet 3 of Index 1 of Map Package 1  
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Stormwater Infrastructure Inspection Manual 
 

Modified by HDR, December 2015 
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1. Excellent – like new condition or no deficiencies found 
2. Good – minor wear, but structurally sound 
3. Fair – moderate wear, consider for repair 
4. Poor – deteriorated, consider for repair or replacement 
5. Failure Imminent – serious/severe deterioration 

 
 This guide is used to rate the structural condition of the storm 

drainage system. 
 The worst condition identified will be the asset’s structural condition 

rating. 
 Assets are rated on structural integrity and ability to perform their 

functions. 
 Maintenance needs are NOT considered when evaluating the 

structural condition. 
 Culverts are to be evaluated as pipes. 
 Plugged pipes or structures should be reported to the Project Manger 

within 48 hours via email. 

Structural Condition Rating Codes: 
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Condition Indicators: 
 

 Pitting/Rusting – Small pits are visible on the surface of the pipe; if metal, has rust 
but still solid. 

 Spalling/Flaking – Flat chips of concrete are lost from feature’s surface; if metal 
there are flakes of rust. 

 Cracks – Visible crack. 
o Longitudinal: A crack running in the direction of the weld axis. May be found in the 

weld or base metal. 
o Circumferential: A crack running around the diameter of the pipe. 

 Hole – Hole goes completely through the asset’s material or missing mortar. 
 Joints Separated – Joints between two pipe sections are separated (lengthwise), 

may allow soil to filter through. 
 Max Joint Separation – Estimate or measure the largest separation between pipe 

sections (interior of pipe). 
 Separated Apron – Identify if pipe has a separated apron. 
 Misalignment – the pipe sections’ alignment is offset, causing a zigzag appearance. 
 Deformation – Pipe shape is distorted, 

flattened, or squashed. 
 Infiltration – Evidence that soil or water 

is seeping into pipe. 
 Piping – Water flowing along the outside 

of pipe (causes loss of soil in roadbed). 
 Deter. Ties (Deteriorated Ties) – Pipe 

ties are in poor shape, may not hold joints 
together. 
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Structure Terms: 
 

 Structure Height – Measure from 
top of grate to bottom of invert. 

 Repair Depth – Measure from 
bottom of casting to bottom of the 
needed repair. 

 Connected Pipes – number of 
pipes attached to the structure. 

 Sump – a basin below the 
outgoing pipe that is deeper than 1 
foot. 

 Rings –The adjusting ring or brick 
& mortar layers below the iron 
casting assembly. 

 Flow Line- The flow of water at 
the bottom of pipe between 
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Concrete Pipe Structural Condition Ratings Guide 

Factors: Physical Condition, Defect Severity, and Defect Number.Structural 
integrity, Integrity of surrounding material, Defect severity 

1. Excellent Condition 
Physical Condition 

 Like new 
 No chipping at joints/openings 
 No hairline cracks 
 No spalling or scaling 

Defect Severity 
 No defects 

Defect Number 
 No defects  

2. Good Condition 
Physical Condition 

 Minor chipping at joints/openings 
 Hairline cracks 
 Insignificant spalling or scaling 

Defect Severity 
 No degradation in function due to defects; minimal condition monitoring of 

defect required 
 Installation or construction lifting rebar or holes do not degrade performance  

Defect Number 
 1 to 2 defects in segment 

3. Fair Condition 
Physical Condition 

 Joints broken or pulled apart up to 1” (anywhere along joint) 
 Aggregate exposed (pitting) 
 Circumference Cracks evident with widths up to ⅛ inch 
 Spalling or scaling to ¼ inch depth 

 Reinforcement beginning to show 

Defect Severity 

 Defect may cause flooding during major storm events 

 Defect requires regular condition monitoring 
Defect Number 

 3 to 4 defects in segment 
4. Poor Condition 

Physical Condition 

 Joints broken or pulled apart 1”-3” (anywhere along the joint) 
 CrackingCircumferential cracks evident with widths ⅛ - ¼ inch 
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Concrete Pipe Structural Condition Ratings Guide 

 Longitudinal cracks evident with widths up to ⅛ inch 
 Spalling or scaling > ¼ inch depth 
 Reinforcement beginning to showshowing over 50% of steel width 
 Ends misaligned or shifted 
 Erosion has undermined apron or pipe 
 Apron is separated from pipe 

Defect Severity 

 Defect affects surrounding material stability or causes settlement 
 Infiltration of soil into pipe causing soil loss in road shoulder 
 Erosion has undermined apron or pipe 
 Apron is separated from pipe 

 RepairInfiltration of roots into pipe through holes or cracks 
 Action is needed to maintain function but is not under road 

Defect Number 
 5 defects in segment 

5. Failure Imminent Condition 
Physical Condition 

 Joints pulled apart or broken more than 3” at any point along joint (unless 
only at apron – see condition 3) 

 CrackingCircumferential cracking evident with widths > ¼ inch or cracks 
showing movement – pipe pieces have shifted 

 Longitudinal cracks at 12, 3, 6, or 9 o’clock >1/8 inch or cracks showing 
movement – pipe pieces have shifted 

 Reinforcement fully exposed in places 
 Holes through concrete 
 Lacking bottom of pipe 

Defect Severity 

 Deformation – pipe is misshapen (look also for cracks and spalling)), impeding 
flow 

 Piles of soil at joints, or any indication that soil infiltrates into pipe under 
roadway 

 Action is needed under road to maintain level of service and capacity  
 Action is needed to prevent mortality 

Defect Number 
 More than 5 defects in segment 

Note:  Crack width and spalling depth may not be measured in most cases – inspectors 
should estimate. 
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Metal Pipe Structural Condition Ratings Guide 

Factors: Physical Condition, Defect Severity, and Defect Number.Structural 
integrity, Integrity of surrounding material, Defect severity 

1. Excellent Condition 
Physical Condition 

 Discoloration of surface 
 Galvanizing intact 
 No rust or pitting 

Defect Severity 

 No defects 

Defect Number 
 No defects 

2. Good Condition 
Physical Condition 

 Minor superficial rust or corrosion.  Minor pitting. 
 Tight, no openings of joints/seams.  Minor cracking at bolt holes. 
 Minor isolated distortions on top half.  Minor flattening of invert and/or crown. 

 Small or minimal end cap defects 

Defect Severity 
 No degradation in performance due to defects; condition monitoring of defect 

required 
 Defect Number 

 1 to 2 defects in segment 

3. Fair Condition 
Physical Condition 

 Galvanizing gone 
 Pitting, superficial rust or tight rust flakes 

 Minor corrosion extending from bottom to over pipe spring line  

Defect Severity 

 Defect may cause flooding during major storm events 

 Defect requires regular condition monitoring 

 Defect Number 
 3 to 4 defects in segment 

4. Poor Condition 
Physical Condition 

 Flaking rust evident, with some loss of wall thickness 
 A hole, less than 1 inch in size 
 Deformation, deflection or distortion visible, up to 10% of diameter 
 Able to poke a hole in pipe with a sharp point 
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Metal Pipe Structural Condition Ratings Guide 

 Erosion has undermined apron or pipe 
 Apron is separated from pipe 

Defect Severity 

 Infiltration of soil into the pipe from road shoulder 
 Infiltration of soil into pipe may be causing loss of fill beneath road surface 
 Erosion has undermined apron or pipe 
 Apron is separated from pipe 

 RepairInfiltration of roots into pipe through holes or cracks 
 Action is needed to maintain function but is not under road 
 Deformation, deflection or distortion visible, up to 10% of diameter below flow 

line 

Defect Number 
 5 defects in segment 

5. Failure Imminent Condition 
Physical Condition 

 Hole 1 inch or greater, or many small holes or bottom gone 
 Cracks or tears 
 Severe deformation greater than 10% of diameter 
 Joints separated 
 Misalignment 
 Can poke a hole in pipe with a blunt rod 

Defect Severity 

 Severe deformation greater than 10% of diameter below flow line(?) 
 Pipe or Road Void – Pipe condition is causing soil loss beneath road surface 

 Action is needed under road to maintain level of service and capacity  
 Action is needed to prevent mortality 

Defect Number 
 More than 5 defects in segment 

Note:  Hole size or deformation %, may not be measured in most cases – inspectors 
should estimate. 
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Thermoplastic Pipe or Liners Structural Condition Ratings Guide 

Factors: Physical Condition, Defect Severity, and Defect Number. Structural 
integrity, Integrity of surrounding material, Defect severity 
1. Excellent Condition 

Physical Condition 
 Pipe is straight 
 No Jointjoint separation 
 No deformation of original inside diameter 

Defect Severity 
 No defects 

Defect Number 
 No defects 

2. Good Condition 
Physical Condition 

 Minor isolated distortions in top half 
 Joint separation less than 1” 
 Deformation less than 5% of original inside diameter 

Defect Severity 
 No degradation in performance due to defects; condition monitoring of defect 

required 
Defect Number 

 1 to 2 defects in segment 
3. Fair Condition 

Physical Condition 
 Deformation of pipe 5% to 7% of original inside diameter 
 For dual wall HDPE pipe, liner buckling in 2 or fewer areas 
 Joint separation less than 3” with no soil infiltration through joints 
 For dual wall HDPE pipe, circumferential cracking in PE liner only, above 

flow line and less than ¼ of circumference, (if crack is below flow line, 
freeze/thaw may increase damage, use Condition 34) 

 Minor misalignment and settlement throughout pipe 
Defect Severity 

 Defect may cause flooding during major storm events 
 Defect requires regular condition monitoring 

Defect Number 
 3 to 4 defects in segment 

4. Poor Condition 
Physical Condition 

 Significant ponding of water due to sagging or vertical misalignment 
 Deformation of pipe 7% to 10% of original inside diameter 
 For dual wall HDPE pipe, liner buckling in more than 2 areas 
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Thermoplastic Pipe or Liners Structural Condition Ratings Guide 

 Joint separation more than 3 inches, but not detached 
 Evidence of soil infiltration in pipe 
 Any crack in PVC pipe outside of road surface area 
 Apron is separated from pipe 

Defect Severity 
 Significant ponding of water due to sagging or vertical misalignment 
 Pipe condition is causing soil loss in road shoulder 
 Any crack in PVC pipe outside of road surface area 
 For dual wall HDPE pipe, less than ½ of pipe circumference, with noEvidence of soil 

infiltration in pipe through joints 
 Infiltration of roots into pipe through holes or cracks 
 Erosion has undermined apron or pipe 
 Apron is separated from pipe 
 RepairAction is needed to maintain level of service and capacity but is not 

under road 
Defect Number 

 5 defects in segment 
5. Failure Imminent Condition 

Physical Condition 
 Floated – top of pipe is at or above ground surface 
 Joint separation allowing major soil infiltration 
 Deformation greater than 10% of original inside diameter 
 Hole through pipe material 
 Pipe condition is causing soil loss beneath road surface 
 Any crack in PVC pipe under road surface area 
 For dual wall PE pipe, circumferential cracking greater than ½ 

of pipe circumference, in the liner only 
 For dual wall PE pipe, buckling of liner and exterior shell 
 Any crack in PVC pipe under road surface area 
 Burnt (there is no inspection flag for burnt pipe, use spalling/flaking or holes) 

Defect Severity 
 Joint separation allowing major soil infiltration 
 Floated – top of pipe is at or above ground surface 
 Pipe condition is causing soil loss beneath road surface 
 Action is needed under road to maintain level of service and capacity  
 Action is needed to prevent mortality 

Defect Number 
 More than 5 defects in segment 

Note:  Hole size or deformation %, may not be measured in most cases – 
inspectors should estimate. 
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Catch Basin, Control Structure & Manhole Structural Condition Ratings Guide 

Factors: Physical Condition, Defect Severity, and Defect Number.Structural 
integrity, Integrity of surrounding material, Defect severity 

1. Excellent Condition 
Physical Condition 

 No defects in concrete rings. 
 No hairline cracks 
 No spalling or scaling. 

Defect Severity 
 No defects 

Defect Number 
 No defects 

2. Good Condition 
Very minorPhysical Condition 

 Minor defects in concretecasting support rings.  
 Hairline cracks evident 
 None to slight spalling or scaling 

Defect Severity 
 No degradation in performance due to defects; condition monitoring of defect 

required 

 Installation or construction lifting rebar or holes do not degrade performance 
Evidence of minor defects above flow line 

Defect Number 
 1 to 2 defects visible 

3. Fair Condition 
Physical Condition 

 Some mortar missing at concrete rings 
 Pitting of pre-cast concrete 
 Aggregate is visible 
 Spalling or scaling to ¼ inch depth 
 Cracks less than 1/8 inch 

Defect Severity 

 Evidence of infiltration of water or soil  
 Evidence of minor defects below flow line 
 Defects in casting support w/o surface settlements 
 Defect may cause flooding during major storm events 
 Defect requires regular condition monitoring  

Defect Number 
 3 to 4 defects visible 
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Catch Basin, Control Structure & Manhole Structural Condition Ratings Guide 

4. Poor Condition 
Physical Condition 

 Concrete rings broken, or mortar missing – gaps ½” to 1” 
 Settlement of pavement or soil adjacent to structure 
 Reinforcement shows 
 Blocks/bricks flaking/crumbling 
 Cracking evident with widths ⅛ – ¼ inch 
 Spalling or scaling > ¼ inch depth 

Defect Severity 

 Settlement of pavement or soil adjacent to structure 
 Infiltration of roots through holes or cracks 
 Defects in casting support with surface settlements 
 Action is needed to maintain level of service and capacity  

Defect Number 
 5 defects visible 

5. Failure Imminent Condition 
Physical Condition 

 Concrete rings broken or mortar missing – gaps > 1” 
 Extensive exposure of reinforcement 
 Cracks that show movement (misaligned pieces) 
 Blocks/bricks missing 
 Holes through the structure 

 Loose or missing grate cover or casting support rings 

Defect Severity 

 Voids in soil or depressed pavement adjacent to structure, caused by 
infiltration 

 Structure settlement that affects structure stability or function 
 Action is needed to prevent mortality 

Defect Number 
 More than 5 defects visibleExtensive exposure of reinforcement 
 Cracks that show movement (misaligned pieces) 
 Blocks/bricks missing 
 Holes through the structure 

Note:  Crack width and spalling depth may not be measured in most cases – 
inspectors should estimate.  
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