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M E M O R A ND UM  

Methodology and Initial Results (DRAFT) 
City of Milwaukie Infrastructure Scenarios 

DAT E  October 8, 2019 

TO  David Levitan and Denny Egner, City of Milwaukie 

F RO M  Andrew Parish and Matt Hastie, APG 

C C   

INTRODUCTION 

The City of Milwaukie is currently undertaking infrastructure planning that will look at the implications 
of long-term growth under various land use scenarios. This memorandum describes the methodology 
and initial results of updated residential capacity calculations for infrastructure scenario planning. The 
methodology described below updates and revisits the key assumptions from APG’s 2016 Buildable 
Lands Inventory (BLI) work completed for the City of Milwaukie.  

METHODOLOGY OF ANALYSIS 

Key Steps and Assumptions from 2016 Buildable Lands Inventory (BLI) 
- Step 1 of the 2016 BLI updated the data available through Metro and other sources to better 

reflect development activity and recent ordinances adopted by the City of Milwaukie. It also 
evaluated environmental constraints, including floodplains, steep slopes, Title 3 areas, and Title 
13 areas and determined the developable acreage for each taxlot within the city.  

Environmental constraints and related GIS layers are assumed to be unchanged. Taxlot 
geographies and developable acreage from the previous effort will also be used and 
updated in specific areas where development activity is known to have occurred or where 
there have been other changes in land use since 2016.  

- Step 2 of the 2016 BLI calculated the following:  
• Right Of Way (ROW) set-asides for vacant property based on taxlot size and zoning 

designation 
• Development capacity of vacant taxlots in Single Family Residential (SFR) zones using 

the Metro BLI methodology 
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• Infill capacity of developed taxlots based on their current size and the minimum size for 
their zoning designation 

• Development capacity of vacant parcels with multifamily and mixed-use zoning 
designations, depending upon the amount of environmental constraints on the land 

• Redevelopment potential and capacity of developed properties with multifamily and 
mixed-use zoning, using filters of “strike price” per square-foot of taxlot area.  

• Employment acreage for commercial and industrial zones 

Figure 1. Map of 2016 Buildable Lands Inventory Results 

Definition of 2019 Scenarios 
The City of Milwaukie wishes to evaluate the potential impacts on needed infrastructure facilities 
(particularly water and wastewater distribution systems) of different development scenarios. The 
scenarios vary by the location and intensity of future development, as well as assumptions related to 
development of the Milwaukie Planning Area which is currently outside the city limits but which may be 
annexed into the City of Milwaukie in the future.  

Following is a list of scenarios evaluated for this effort: 
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1. Low Growth – assumes partial buildout of Milwaukie’s urban area with development occurring 
at existing allowed densities and current projected mix of housing types 

2. Medium Growth – assumes full buildout at existing allowed densities and current projected mix 
of housing types 

3. Expanded Geography – assumes full buildout at existing allowed densities and current projected 
mix of housing types within existing urban growth boundary and Milwaukie Planning Area 

4. Hubs and Corridors – assumes full buildout, with more intensive development in hubs and 
corridors in terms of allowed densities and mix of housing types 

5. Dispersed Growth – assumes full buildout, with more intensive development (compared to 
current zoning regulations) in existing single-family zones (e.g., R5, R7 and R10) 

The following table summarizes how different types of development were distributed among different 
zoning designations in the city’s 2016 Housing Needs Analysis. That analysis generally assumed the 
following: 

1. All single-family detached units would be located in the R-5, R-7 and R-10 zones 
2. All medium density housing, including duplexes, three-plexes, four-plexes, and townhouses 

would be located in the R-2, R-2.5 and R-3 zones. 
3. All multi-family units (units in attached structures of 5 units or more, excluding townhomes) 

would be located in the R-1, R-1B and mixed use (DMU, GMU, and NMU) zones. 
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Table 1. Estimated Buildable Lands Capacity by Residential Unit, Milwaukie Housing Needs Analysis 
(2016) 

 
* Medium Density Residential (MDR) units include single-family attached (townhomes) 
to four-plexes.  Multi-family Units (MFR) are defined as units in attached structures of 5 
units or more. 
Source:  City of Milwaukie, Angelo Planning Group, Metro 

 
The following tables summarize a potential set of assumptions related to the distribution of housing 
types for the scenarios described at the beginning of this section.  

Table 2. Housing Distribution Assumptions, Low and Medium Growth Scenarios (P – Permitted use, CU – 
Conditional Use) 

Zone Single-family 
detached Duplex 

Tri-plex, Four-
plex, cottage 

cluster housing 
Townhomes Multi-family 

R-5, R-7, R-10 P P    
R-2, R-2.5, R-3 P P P P P (CU) 
R-1, R-1B P P P P P1 
NMU  CU CU CU CU P1 

GMU   P P P 
DMU   P P P 

CITY OF MILWAUKIE CAPACITY TOTAL

SFR Zones
R-5 244 244
R-7 680 680
R-7PD 0 0
R10 139 139
R-10PD 21 21
OS 6 6

MDR Zones
R-2 608 608
R-2.5 0 0
R-3 473 473
R-3 0 0

MFR & MUR Zones
R-1 0 0
R-1-B 52 52
DMU 441 441
GMU 181 181
NMU 74 74

Totals: 1,090 1,081 748 2,919

Single 
Family 

Detached

Medium-
Density 

Attached*

Multi- 
Family

Unit Type
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Notes: 

1. Multi-family permitted as part of a mixed-use development 

 

Table 3. Housing Distribution Assumptions, Hubs and Corridors Scenario (P – Permitted use, CU – 
Conditional Use) 

Zone Single-family 
detached Duplex 

Tri-plex, Four-
plex, cottage 

cluster housing 
Townhomes Multi-family 

R-5, R-7, R-10 1 P P P P  
R-2, R-2.5, R-3 2 P P P P P 
R-1, R-1B P P P P P 
NMU 3  P P P P4 

GMU   P P P 
DMU     P P 

Notes: 

1. Attached housing types allowed within Hubs and Centers currently located in low density zones 
2. Multi-family allowed within Hubs and Centers currently located in R-2, R-2.5 and R-3 zones, if applicable 

(as stand-alone residential or as part of mixed use developments) 
3. Attached housing allowed within Hubs and Centers located in existing or proposed future NMU zones 
4. Multi-family permitted as part of a mixed-use development 

Table 4. Housing Distribution Assumptions, Dispersed Growth Scenario (P – Permitted use, CU – 
Conditional Use) 

Zone Single-family 
detached Duplex 

Tri-plex, Four-
plex, cottage 

cluster housing 
Townhomes Multi-family 

R-5, R-7, R-10 1, 

2 
P P P P  

R-2, R-2.5, R-3 P P P P P (CU) 
R-1, R-1B P P P P P 
NMU   P P P P3 

GMU   P P P 
DMU     P P 

Notes: 

1. Tri-plexes and four-plexes allowed in R-5, R-7 and R-10 zones under certain conditions related to location 
(e.g., corner lots, proximity to transit, etc.) and/or subject to unit size, floor area or other standards 
limiting overall size and bulk. 

2. Townhomes allowed in R-5 zones. 
3. Multi-family permitted as part of a mixed-use development 

These policy-level assumptions will be translated into numerical assumptions as described in the 
following sections.   
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Changes to Infill Development Assumptions in Single Family Zones 
Table 5 describes the methodology for assessing infill capacity in single-family zones for the 2016 
BLI, and proposes changes for the 2019 evaluation.  

Table 5. Infill Development Methodology for Single Family Zones 

2016 Infill Methodology 2019 Infill Methodology 
Screen out apartments in Metro Multifamily 
Inventory 

The Metro Multifamily Inventory has been 
updated and now includes additional items 
such as duplexes, triplexes, and ADUs. This 
analysis has removed triplexes, quadplexes, 
apartments, manufactured homes, and condos. 

Infill Trigger 
Establish size categories: Under 2.5x 
minimum lot size, between 2.5 and 5x 
minimum lot size, greater than 5x 
minimum lot size 

Minimum lot sizes will change in Scenario 4 to 
address re-zoning of hubs and corridors, and 
Scenario 5 to approximate greater dispersed 
infill.  

Redevelopment trigger of $150k 
building value in the 2.5-5x size 
category 

Update building information from latest RLIS 
data. For Scenario 5, increase trigger price to 
$200k. This would mean large taxlots are 
assumed to redevelop even at a 33% higher 
building value.  

Taxlots greater than 5x in size are 
within infill inventory 

No change – large taxlots are still in the infill 
inventory 

Infill Assumptions 
Number of new infill units was the 
lesser of: Number of lots allowed to be 
subdivided by the zone, or 
unconstrained area divided by 2000 sf.  

The number of lots under these assumptions 
remains accurate. However, there is an 
increased likelihood that infill will take the 
form of middle housing with greater than one 
unit. Such infill development is an intended 
outcome of HB2001 and City policy changes. 

 New 2019 Assumption: For Scenarios 3 and 4, 
assume 5% of single-family homes in the 
“Under 2.5x” category redevelop into duplexes. 
For scenario 5, assume 10%. 

Up-zoning and development/redevelopment of Hubs and Corridors  
City staff have helped identify parcels that may be subject to up-zoning or an overlay due to the 
“Neighborhood Hubs and Corridors” element of recent Comprehensive Plan Update work. The intent of 
these presumed changes is to enhance growth opportunities in areas that serve as neighborhood hubs 
for surrounding low-density residential areas in part to allow increased density along major corridors of 
the City that are accessible by transit and provide a higher level of other amenities.  
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For the purposes of this planning effort, areas within Neighborhood Hubs are assumed to have the 
characteristics of the Neighborhood Mixed Use (NMU) zone, and parcels within Corridors are assumed 
to have the characteristics of the R-3 Zone (where zones are categorized as Single Family - parcels that 
are already higher density are unchanged). The analysis uses lot sizes of roughly 3,000 sf to approximate 
this range. Note that rezoning, incentives, or some other combination of actions can be used to achieve 
this result, but the specific mechanisms to achieve these densities are not explored further as part of 
this analysis.  

The map of neighborhood hubs and corridors is shown in Figure 1.  

Figure 1. Map of Parcels within Potential Hub and Corridor Locations  

 

INITIAL ANALYSIS RESULTS 

Initial results of the scenario analysis are presented in the maps and tables in this section. GIS data, 
spreadsheets, and other materials will be provided to help City staff interpret these results and refine 
the analysis.  
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Figure 2 shows the development status of land within the study area. Vacant land is assumed to develop 
at densities determined by underlying zoning designations, while developed land is subject to further 
screening to evaluate whether there is potential for infill development or redevelopment. Parcels with a 
status of “Ignore” include parks and open space, religious or fraternal organizations, and government-
held property.  

Figure 3 depicts the type of land within the study area, grouped into general categories of residential, 
mixed use, commercial, industrial, and ignore.  

Figure 2. Development Status of Land Within the Study Area 
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Figure 3. Existing Land Type 

 

The following sections describe Scenarios 1 through 5 with illustrative maps and key findings from 
the analysis, followed by a summary table (Table 6) for all scenarios.  

Scenario 1: Low Growth  
Figure 4 depicts new growth, consistent with an assumed partial buildout of Milwaukie’s urban area, 
where development is expected to occur at existing allowed densities and current projected mix of 
housing types. 

Each yellow dot represents one new unit. Scenario 1 includes areas within the existing City Limits using 
the assumptions of the 2016 Buildable Lands Inventory, with minor updates. The capacity of parcels 
showing greater than one new unit in the Medium Growth Scenario (except for parcels with known 
development proposals) have been reduced by 20% across the board to arrive at this result.   
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Figure 4. Initial Results Map of Scenario 1 – Low Growth 

 

Scenario 2: Medium Growth 
Scenario 2 assumes full buildout at existing allowed densities and current projected mix of housing 
types; Figure 5 reflects these assumptions. This includes areas within the existing City Limits using the 
assumptions of the 2016 Buildable Lands Inventory, with minor updates and the addition of several 
known development proposals. 
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Figure 5. Initial Results Map of Scenario 2 – Moderate Growth 

 

Scenario 3: Expanded Geography 
This scenario assumes full buildout at existing allowed densities and current projected mix of housing 
types within the existing Milwaukie City Limits and the broader Milwaukie Planning Area. Figure 6 
depicts new growth as part of Scenario 3 using the assumptions of the 2016 Buildable Lands Inventory, 
with minor updates.  
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Figure 6. Initial Results Map of Scenario 3 – Expanded Geography 

 

Scenario 4: Hubs and Corridors 
This scenario assumes full buildout, with more intensive development in hubs and corridors related to 
allowed densities and mix of housing types. Figure 7 depicts new growth consistent with Scenario 4 
assumptions. Significant changes are assumed to land abutting high-frequency transit corridors and 
specific hubs where those corridors intersect. The following assumptions were applied: 

- Land within hubs and corridors with greater than .25 acres of unconstrained land is assumed 
to generate infill.  

- Hubs are given a mix of 50% residential and 50% employment acreage. Residential uses and 
densities of the Neighborhood Mixed Use (NMU) zone are assumed.  

- Corridors are given a mix of 100% residential; R-3 zone uses and densities are assumed.  
- Mixed use lots are given the same number of units as in the 2016 inventory. Parcels in the 

Downtown Mixed Use (DMU) zone are unchanged from the 2016 inventory.   
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Figure 7. Initial Results Map of Scenario 4 – Hubs and Corridors 

 

Scenario 5: Dispersed Growth 
This scenario assumes full buildout, with more intensive development (compared to current zoning 
regulations) in existing single-family zones. Figure 8 depicts new growth as part of Scenario 5 – 
Dispersed Growth. This scenario is similar to Scenario 3 – Expanded Geography with the following 
changes:  

- Building value cutoff for redevelopment is now at $200,000, rather than $150,000.  
- Policy changes related to House Bill 2001 and other middle-housing policies are 

approximated by changing minimum lot sizes for the following zones:  
o R-10: 10,000 sf to 8,000 sf 
o R-8.5: 9,000 SF to 7,500 SF 
o R-7: 7,000 SF to 5,000 SF 
o R-5: 5,000 SF to 4,000 SF 

- Size ratio above 2.5x min lot size and value below $200k is the trigger for redevelopment. 
- Mixed use lots are given the same number of units as the 2016 inventory. Parcels in the 

DMU zone are unchanged from the 2016 inventory. 
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Figure 8. Initial Results Map of Scenario 5 – Dispersed Growth  

 

 

 

Results are reported by Pressure Zones and Drainage Basins for infrastructure planning purposes. 
These zones are shown in Figure 9 and 10. 
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Figure 9. City of Milwaukie Pressure Zones 
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Figure 10. City of Milwaukie Drainage Basins 

 

The overall draft results of the analysis are shown in Table 6.   

Initial takeaways of the analysis are listed below: 

- Scenario 1 and Scenario 2 show modest growth of approximately 3,000 units within the City 
under current trends.  

- Vacant land comprises a small fraction of the available buildable land capacity within the 
City of Milwaukie – infill and redevelopment make up the majority of development in all 
scenarios.  

- Scenario 4 shows the most growth, far exceeding the other Scenarios. Much of this growth 
occurs in the Milwaukie Planning Area outside city limits, where major corridors such as 82nd 
Ave. have significant capacity for residential development.  

- The initial results, as shown in the previous maps, specific parcels and neighborhoods stand 
out as growth opportunities. These geographies can be critiqued in more detail to test and 
verify the assumptions; parcels can then be added/removed from the inventory on a case-
by-case basis.  
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Table 6.  Initial Results (No HB-2001 Duplexes Added) 

 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 
Total Units 2,773 3,247 5,584 10,368 6,924 

Units Within City Limits 2,773 3,247 3,247 5,872 3,501 
Units within Milwaukie Planning 

Area 0 0 2,337 4,496 3,423 
Pressure Zone 1 997 1,165 1,172 1,444 1,004 
Pressure Zone 2 1,484 1,726 1,742 3,272 1,958 
Pressure Zone 3 138 168 171 562 292 
Pressure Zone 4 107 134 134 486 240 

Outside Pressure Zones 47 54 2365 4604 3430 
Basin Area 1 527 648 648 1767 771 

Basin Area 1B 82 99 117 734 170 
Basin Area 2 1,637 1,875 1,883 2,379 1,838 
Basin Area 3 359 423 439 910 567 
Basin Area 4 116 143 200 462 235 
Basin Area 5 38 44 52 101 62 
Basin Area 6 12 13 16 53 9 

Outside Basin Areas 2 2 2,229 3,962 3,272 
 

In order to approximate additional redevelopment of existing single-family properties into duplexes as 
allowed by HB2001, 5% of the housing inventory in the “<2.5x minimum lot size” category for each 
scenario’s relevant geography was randomly designated as a duplex and given an additional infill unit. 
For Scenario 5, 10% of the inventory in the ““<2.5x minimum lot size” category was given an additional 
unit. 

Table 7.  Initial Results (HB-2001 Duplexes Added) 

 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 
Total Units 3,021 3,495 6,010 10,704 7,798 

Units Within City Limits 3,021 3,495 3,495 6,062 4,005 
Units within Milwaukie Planning 

Area 0 0 2,515 4,642 3,793 
Pressure Zone 1 1,011 1,179 1,186 1453 1,024 
Pressure Zone 2 1,686 1,928 1,946 3428 2,376 
Pressure Zone 3 163 193 198 579 347 
Pressure Zone 4 107 134 134 486 240 

Outside Pressure Zones 54 61 2,546 4,758 3,811 
Basin Area 1 588 709 709 1,813 882 

Basin Area 1B 104 121 146 752 243 
Basin Area 2 1,692 1,930 1,939 2,410 1,943 
Basin Area 3 447 511 529 987 760 
Basin Area 4 131 158 216 478 265 
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 Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 
Basin Area 5 43 49 59 106 76 
Basin Area 6 13 14 18 55 14 

Outside Basin Areas 3 3 2,394 4,103 3,615 
 

Locations of parcels flagged for duplexes are shown on the following maps. Scenarios 1-3 use the same 
set of parcels, while Scenarios 4 and 5 differ due to different zoning/minimum lot size assumptions.  

Figure 11. Duplex Locations – Scenarios 1, 2, and 3 
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Figure 12. Duplex Locations, Scenario 4 
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Figure 13. Duplex Locations, Scenario 5 

 

NEXT STEPS 

These initial results will be reviewed by City staff and updates to this analysis are expected. APG can 
provide GIS data, spreadsheets, or other information to help staff review.  
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City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 01/09/2020 
 
Facility Name: Lava Drive Pump Station  Facility Type: Booster  Date Constructed: 
 
Location Description: 10505 SE 17th Ave parking lot  
Asset Capacity:    two pumps @ 300 gpm  
                                two pumps @ 1750 gpm 
 
Pumps From/To:         Zone 1/Zone 4       Service Zone:  4 
 
Pumps:   

Pump Size Function Manufacturer Age 
1 15 hp/3575 rpm/300 gpm Zone 1 to Zone 4 Super E/Baldor Motor  
2 15 hp/3575 rpm/300 gpm Zone 1 to Zone 4 Super E/Baldor Motor  
3 100 hp/1790 rpm/1750 gpm High demand/fire Super E/Baldor Motor  
4 100 hp/1790 rpm/1750 gpm High demand/fire Super E/Baldor Motor  

 
Overall Condition   

Site 
 

Parking lot and planter strip Doors Steel 

Building 
 

Concrete vault type Windows None 

Roof 
 

Flat, growing vegetation and 
trees  

Pumps Good condition, operating as designed 

Communications 
 

Good Coatings Good 

Visible Damage 
 

None 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Concrete 
Roof:  Flat with vegetation and trees growing on it 
Shape: Square 
Grade:  On Grade    Partially buried    Below grade  
 
Security:   Sensor switch at exterior doors 
Perimeter:  None 
 
Locks:  Commercial    Residential     Pad lock  

   
Windows:  Bars     Steel grating  None  No windows  
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security: N/A 
 
Overall Condition: Poor    Fair    Good    Excellent   

Additional Notes:  The building is 
in good condition, but vegetation 
and trees are growing on the 
roof. 

The pump house is located in a 
private parking lot.  If power goes 
down, a portable trailer mounted 
generator is brought to the site.  
This blocks any cars that may be 
parked next to the building (see 
photos).    



  
BOOSTER PUMPS AND HIGH DEMAND PUMPS LAVA DRIVE PUMP STATION SITE 

  
LAVA DRIVE PUMP STATION ROOF GENERATOR CONNECTION 

 



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Stanley Reservoir Facility Type: Reservoir Date Constructed: 1970 
 
Location Description:  11800 SE Stanley    Asset Capacity:  3.0 MGal 
 
Pumps From/To:  Supplied by W6 and Pressure Zone 2 distribution Service Zone: Pressure Zone 3 
 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt & landscaping in good 
condition 

Doors N/A 

Building 
 

N/A Windows N/A 

Roof 
 

Asphalt Pumps N/A 

Communications 
 

Telemetry Coatings  

Visible Damage 
 

None visible 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials Welded Steel 
Building:      
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing. Tall vegetation screening. 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:  Elevated with locked cover. 
 
Overall Condition: Poor    Fair    Good    Excellent   
  

Additional Notes:  The City 
started pressure washing the 
exterior but was unable to 
complete.  The paint is flaking 
and is assumed to contain lead.  

Previous study also indicated that 
the tank mixer needs to be 
upgraded. 

 



  
PRESSURE WASHED/UNWASHED SECTION PRESSURE WASHED SECTION 

  
LADDER ACCESS HATCH OPENING 

 



  
FLAKING PAINT FLAKING PAINT 

  
FLAKING PAINT RESERVOIR SITE 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Well 6  Facility Type: Well  Date Constructed: Constructed 1978 
         Pump installed 2007 
Location Description:  11800 SE Stanley    Asset Capacity:  605 gpm 
 
Pumps From/To:  From Well 6 to Stanley Reservoir   Service Zone: Zones 2 and 3 
 
Pumps:   

Pump Size Function Manufacturer Age 
1 75 HP  Peerless  
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt in good condition Doors Steel roll up and steel man door 

Building 
 

 Windows  

Roof 
 

Asphalt Pumps  

Communications 
 

Telemetry Coatings  

Visible Damage 
 

Exterior damage and rot at bottom of vertical siding and at exterior light fixture. Dangling electrical wiring. 
Damaged lower louver.  Loose trim on exhaust louvers. Deferred maintenance on gutters. 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood and steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing. Tall vegetation screening. 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:  N/A. 
 
Overall Condition: Poor    Fair    Good    Excellent   
 
  

Additional Notes:    

Static level well probe does not 
work.  Has not been operational 
“for years”. 

 



  
FIRE PUMP DIESEL TANK BUILDING EXTERIOR – DEFERRED MAINTENANCE LOUVERS 

  
BUILDING EXTERIOR – DEFERRED MAINTENANCE GUTTER BUILDING EXTERIOR – REPAIRED SIDING 

 



  
Photo Caption Here WELL 6 PUMP 
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BUILDING EXTERIOR – DEFERRED MAINTENANCE LOUVERS BUILDING EXTERIOR 

  
BUILDING EXTERIOR – DEFERRED MAINTENANCE LOUVERS BUILDING EXTERIOR 

 

 
BUILDING EXTERIOR – DEFERRED MAINTENANCE LIGHTING 

 



  
Photo Caption Here BUILDING EXTERIOR – DEFERRED MAINTENANCE SIDING 

  
BUILDING EXTERIOR – DEFERRED MAINTENANCE LOUVERS BUILDING EXTERIOR – DEFERRED MAINTENANCE LOUVERS 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Well 6 Generator Facility Type:  Date Constructed: XXXX 
          
Location Description:  11800 SE Stanley    Asset Capacity:  XXXX 
 
Pumps From/To:  From Well 6 to Stanley Reservoir   Service Zone: Zones 2 and 3 
 
Pumps:   

Pump Size Function Manufacturer Age 
1 75 HP  Peerless  
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt in good condition Doors Steel roll up and steel man door 

Building 
 

 Windows  

Roof 
 

Asphalt Pumps  

Communications 
 

Telemetry Coatings  

Visible Damage 
 

Exterior damage and rot at bottom of vertical siding and at exterior light fixture. Dangling electrical wiring. 
Damaged lower louver.  Loose trim on exhaust louvers. Deferred maintenance on gutters. 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood and steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing. Tall vegetation screening. 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:  N/A. 
 
Overall Condition: Poor    Fair    Good    Excellent   
 
  

Additional Notes:    

Standby generator and ATS are 
tested on a weekly basis 
(Wednesdays at 10:00 a.m.). 

 



  
AUTOMATIC TRANSFER SWITCH STANDBY EMERGENCY GENJERATOR 

  
STANDBY EMERGENCY GENJERATOR AUTOMATIC TRANSFER SWITCH 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: W6 Chlorination   Facility Type: Chlorination Injection Date Constructed: XXXX 
          
Location Description:  11800 SE Stanley    Asset Capacity: XXX   
            
Pumps From/To:  XXX       Service Zone: XXX 
 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt in good condition Doors Steel man door 

Building 
 

 Windows  

Roof 
 

Asphalt Pumps  

Communications 
 

Telemetry Coatings  

Visible Damage 
 

Exterior damage and rot at bottom of vertical siding and at exterior light fixture. Dangling electrical wiring. 
Damaged lower louver.  Loose trim on exhaust louvers. Deferred maintenance on gutters. 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood and steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing. Tall vegetation screening. 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:  N/A. 
 
Overall Condition: Poor    Fair    Good    Excellent   
 
  

Additional Notes:    



 
BUILDING ENTRANCE AND SIGNAGE 

 
CHLORINE SCALE 

 



  
CHLORINE TANKS CHLORINE INJECTION SYSTEM 

 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Pressure Zone 3  Facility Type: Booster PS Date Constructed: XXXX 
  Booster Pumps        
Location Description:  11800 SE Stanley    Asset Capacity:  2 @ 200 gpm 
           2 @ 600 gpm 
Pumps From/To:  Stanley Reservoir/Zone 3     Service Zone: Zone 3 
 
Pumps:   

Pump Size Function Manufacturer Age 
1 20 HP Pumps to Zone 3 Cornell/Hydronix Pkg System  
2 20 HP Pumps to Zone 3 Cornell/Hydronix Pkg System  
3 100 HP Pumps to Zone 3 Cornell/Hydronix Pkg System  
4 100 HP Pumps to Zone 3 Cornell/Hydronix Pkg System  

 
Overall Condition   

Site 
 

Asphalt in good condition Doors Steel roll up and steel man door 

Building 
 

 Windows  

Roof 
 

Asphalt Pumps  

Communications 
 

Telemetry Coatings  

Visible Damage 
 

Exterior damage and rot at bottom of vertical siding and at exterior light fixture. Dangling electrical wiring. 
Damaged lower louver.  Loose trim on exhaust louvers. Deferred maintenance on gutters. 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood and steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing. Tall vegetation screening. 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:  N/A. 
 
Overall Condition: Poor    Fair    Good    Excellent   
 
  

Additional Notes:    

Standby generator and ATS are 
tested on a weekly basis 
(Wednesdays at 10:00 a.m.). 

Equipped with obsolete mercury 
switches. 



  
PRESSURE ZONE 3 BOOSTER PUMPS MERCURY SWITCH 

 

 
PRESSURE ZONE 3 BOOSTER PUMPS 

 

 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Well 6  Facility Type: Transfer PS   Date Constructed: XXXX 
  Transfer Pumps        
Location Description:  11800 SE Stanley    Asset Capacity:  2 @ 1300 gpm 
           2 @ 2250 gpm 
Pumps From/To:  Stanley Reservoir/Zone 2   Service Zone: Zone 2 
 
Pumps:   

Pump Size Function Manufacturer Age 
1 50 HP Pumps to Elevated Res   
2 50 HP Pumps to Elevated Res   
3 125 HP Fire (not used)   
4 125 HP Fire (not used)   

 
Overall Condition   

Site 
 

Asphalt in good condition Doors Steel roll up and steel man door 

Building 
 

 Windows  

Roof 
 

Asphalt Pumps  

Communications 
 

Telemetry Coatings  

Visible Damage 
 

Exterior damage and rot at bottom of vertical siding and at exterior light fixture. Dangling electrical wiring. 
Damaged lower louver.  Loose trim on exhaust louvers. Deferred maintenance on gutters. 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood and steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing. Tall vegetation screening. 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:  N/A. 
 
Overall Condition: Poor    Fair    Good    Excellent   
 
  

Additional Notes:    

Standby generator and ATS are 
tested on a weekly basis 
(Wednesdays at 10:00 a.m.). 

Diesel tank located outside the 
building is dedicated to the fire 
pumps.  Quantity and quality of 
diesel is unknown.  The last time 
the pumps were operated is 
unknown. 

Fire pumps probably are not 
necessary anymore. 

 



  
WELL 6 TRANSFER PUMPS CONTROL VALVE 

  
FIRE PUMP FIRE PUMPS 

 



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Elevated Reservoir Facility Type: Reservoir Date Constructed: 1963 
 
Location Description:  Harvey & SE 40th (NE corner)   Asset Capacity: 1.5 MGal 
 
Pumps From/To: Supplied by TP47, Concrete Res. transfer pumps, Service Zone: Pressure Zone 2  
and Stanley Res. Transfer pumps 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt & landscaping in good 
condition 

Doors N/A 

Building 
 

N/A Windows N/A 

Roof 
 

N/A Pumps N/A 

Communications 
 

N/A Coatings Excellent condition 

Visible Damage 
 

None visible 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  Steel 
Building:      
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  None, park-like setting 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security: Elevated entry, locked cover 
 
Overall Condition: Poor    Fair    Good    Excellent   
 
 

Additional Notes:  Reservoir is 
located next to a park.  The area 
below the reservoir is frequently 
used for shade, cover, etc., by 
locals. 

The interior and exterior of the 
tank was recoated in 2016 – 
2017. 

Seismic retro fit performed in 
2004 



 

  
ELEVATED RESERVOIR ELEVATED RESERVOIR – HATCH OPENING 

 

 
ELEVATED RESERVOIR SUPPORTS 

 
 

 
  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Well 4   Facility Type: Well PS     Date Constructed: Constructed 1960 
        Pump installed 2004 
Location Description:  Monroe/Railroad/Oak   Asset Capacity: 605 gpm 
 
Pumps From/To: Tower 4 at TP47    Service Zone: Pressure Zone 2  
 
Pumps:   

Pump Size Function Manufacturer Age 
1 75 hp  General Electric  
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt, good condition Doors Steel mandoor and double doors 

Building 
 

 Windows  

Roof 
 

 Blowers  

Communications 
 

Operation is controlled by levels in 
Elevated Reservoir 

Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:  Chain link fencing at site, tall vegetation screening 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:   

Static level well probe does not 
work.  Has not been operational 
“for years”. 

Standby emergency generator on 
site.  History of testing and 
maintenance is uncertain.  There 
appeared to be a leak. 

Druck Signal Conditioning Unit is 
obsolete.   No parts or replacement 
available. 

Several tall trees encroaching on 
structures.  Potential to impact 
telemetry. 
 

 



  
WELL 4 BUILDING EXTERIOR & PERIMETER FENCE WELL 4 BUILDING EXTERIOR 

  
WELL 4 PUMP WELL 4 BUILDING ENTRANCE 

 



  
WELL 4 BUILDING ENTRANCE WELL 4 PERIMETER FENCE 

  
WELL 4 PUMP WELL 4 OBSOLETE INSTRUMENT 

 
  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: TP 47 Generator  Facility Type:  Date Constructed: XXXX 
         
Location Description:  TP 47 Site    Asset Capacity: Well No. 4 & TP 47 System 
 
Pumps From/To: N/A     Service Zone: Pressure Zone 2  
 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

 Doors  

Building 
 

 Windows  

Roof 
 

 Blowers  

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing at site, tall vegetation screening 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:   

Standby emergency generator on 
site.  History of testing and 
maintenance is uncertain.  There 
appeared to be a leak. 

Equipped with ATS. 

 



  
EMERGENCY GENERATOR EMERGENCY GENERATOR – LEAK 

  
EMERGENCY GENERATOR EMERGENCY GENERATOR EXHAUST 

 
 
  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: TP 47 Air Stripping Towers   Facility Type: Treatment    Date Constructed: XXXX 
 
Location Description:  Monroe/Railroad/Oak   Asset Capacity: 600 gpm 
 
Pumps From/To: Removes VOC from wells 4 and 7  Service Zone: Pressure Zone 2  
 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt, good condition Doors  

Building 
 

 Windows  

Roof 
 

 Pumps  

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing at site, tall vegetation screening 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:  Media last 
replaced after it had been in 
operation approximately 20 years 
and was still in pretty good 
condition.  



  
TP47 SITE TP47 AIR STIPPING TOWERS 

 
 
  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: TP 47 Blowers   Facility Type: Treatment    Date Constructed: XXXX 
 
Location Description:  Monroe/Railroad/Oak   Asset Capacity:  
 
Pumps From/To: Provides air to towers to   Service Zone: Pressure Zone 2  
remove VOC from wells 4 and 7 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt, good condition Doors Steel, double 

Building 
 

 Windows  

Roof 
 

 Blowers 2, New York Blower Company 

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:  Chain link fencing at site, tall vegetation screening 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:  SCADA can 
detect if blowers are operating, it 
but cannot detect if they are 
running poorly.   One example is 
when a bearing sleeve had to be 
replaced. 

Air filters in the room are 
routinely changed about every 3 
months. 

Standby emergency generator on 
site.  History of testing and 
maintenance is uncertain.  There 
appeared to be a leak. 



  
TP47 BLOWER ROOM AIR FILTERS TP47 BLOWER 

 

 

TP47 BLOWER ROOM AIR FILTERS TP47 BLOWERS 

 



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: TP 47 – Chlorination System   Facility Type: Disinfection    Date Constructed: XXXX 
 
Location Description:  Monroe/Railroad/Oak    Asset Capacity:  
 
Pumps From/To: Disinfects Towers 4 and 7.    Service Zone: Pressure Zone 2 
 
Pumps:   

Pump Size Function Manufacturer Age 
1  Well 4 pre-chlorination Wallace & Tiernan  
2  Well 4 post-chlorination Wallace & Tiernan  
3  Well 7 pre-chlorination Wallace & Tiernan  
4  Well 7 post-chlorination Wallace & Tiernan  

 
Overall Condition   

Site 
 

Asphalt, good condition Doors Double steel exterior doors 

Building 
 

Dedicated room for chlorine system Windows None 

Roof 
 

 Pumps Wallace & Tiernan injection system 

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Steel and wood     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:  Chain link fencing at site 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:   

Standby emergency generator on 
site.  History of testing and 
maintenance is uncertain. There 
appeared to be a leak 



  
TP47 CHLORINE TANKS TP37 CHLORINE INJECTION SYSTEM 

  
TP47 CHLORINE STORAGE TP47 CHLORINE RESIDUAL SENSOR 

 



  
TP37 CHLORINE INJECTION SYSTEM TP37 CHLORINE INJECTION SYSTEM 

 

 
TP47 CHEMICAL ROOM ENTRANCE 

 
  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: TP 47 Transfer Pumps   Facility Type: Transfer PS    Date Constructed: XXXX 
 “Lower Treatment Plant Booster Pumps” 
Location Description:  Monroe/Railroad/Oak   Asset Capacity: Each @ 1000 gpm 
 
Pumps From/To:       Service Zone: Pressure Zone 2  
 
Pumps:   

Pump Size Function Manufacturer Age 
1 75 hp  General Electric  
2 75 hp  General Electric  
3     
4     

 
Overall Condition   

Site 
 

Asphalt, good condition Doors Steel, double 

Building 
 

 Windows  

Roof 
 

 Blowers  

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing at site, tall vegetation screening 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   

Additional Notes:   

Standby emergency generator on 
site.  History of testing and 
maintenance is uncertain.  There 
appeared to be a leak. 



 
CLEARWELL LEVEL INDICATOR 

 
TRANSFER PUMPS 

 



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Concrete Reservoir Facility Type: Reservoir Date Constructed: 1923 
 
Location Description:  Harvey & SE 40th (SE corner)   Asset Capacity: 1.5 MGal 
 
Pumps From/To: Supplied by TP235     Service Zone: Pressure Zone 2  
 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt & landscaping in good 
condition 

Doors N/A 

Building 
 

N/A Windows N/A 

Roof 
 

Asphalt Pumps N/A 

Communications 
 

Telemetry Coatings  

Visible Damage 
 

None visible 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials Concrete 
Building:      
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security   
Perimeter:  Chain link fencing 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:  Ladder is accessible at ground level, but has locked 
cover. 
 
Overall Condition: Poor    Fair    Good    Excellent   

Additional Notes:  Surveillance 
cameras at W2 wellhouse, not 
directly on reservoir. 

Fencing between the reservoir 
and wellhouse, but not along the 
street side of the reservoir. 

Locked cover over the ladder has 
some damage. Unsure if due to 
vandalism or wind load.  See 
photo. 

Leaks repaired with liner in 1995. 



  
CONCRETE RESERVOIR PERIMETER FENCING 

  
CONCRETE RESERVOIR ROOF ACCESS CONCRETE RESERVOIR ROOF 

 



  
CONCRETE RESERVOIR LADDER CONCRETE RESERVOIR LADDER COVER DAMAGE 

 
  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Well 2   Facility Type: Well     Date Constructed: Original construction 1936 
          Overhauled in 2016 
Location Description:  Harvey & SE 40th (SE corner) 9951 SE Harvey Asset Capacity:  380 gpm  
 
Pumps From/To: To Tower 2 at TP 235    Service Zone: Pressure Zone 2 
 
Pumps:   

Pump Size Function Manufacturer Age 
1 50 HP  Jacuzzi  
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt and landscaping, good 
condition 

Doors Steel doors and roll up doors 

Building 
 

Old WWII era building Windows  

Roof 
 

Poor condition, chronic leaks Blowers  

Communications 
 

telemetry Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Unknown     
Roof: Membrane 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:   
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:   Casing at Well 2 
was damaged at about 200 ft, so another 
well to replace Well 2 has been drilled, 
but is not in service.   

Four security cameras installed to 
building exterior. Videos are rotated 
approximately every 2 weeks.   

Onsite generator does not have an 
automatic transfer switch and must be 
started.  Sized for a very large load so all 
equipment (Well 2 pump, transfer 
pumps, TP 235 equipment, and Well 3) 
must require backup power for the 
generator to be operated.  The generator 
is not tested regularly and the age of 
diesel in the tank is unknown.  Tank is 
filled through a port at the building 
exterior (is it locked?).  Overfill alarm is in 
place at exterior. 

No ventilation system in the building.  
The windows must be opened to vent air. 

Old WWII era building with chronic 
leaking roof.  

 



  
GENERATOR DEISEL FILL TAP GENERATOR DEISEL FILL TAP 

  
WELL 2 BUILDING EXTERIOR WELL 2 BUILDING EXTERIOR 

 



  
WELL 2 BUILDING EXTERIOR LOUVERS 

  
ELECTRICAL ELECTRICAL 

 



  
WELL 2 PUMP TRANSFER SWITCH 

  
BUILDING EXTERIOR AND SITE BUILDING EXTERIOR AND SITE 

 

 



 
OBSOLETE INSTRUMENT 

 
PUMP EQUIPMENT TAG 

 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Well 3 Pump   Facility Type: Well     Date Constructed: 1980 
 
Location Description:  Harvey & SE 40th (SE corner) Asset Capacity: 511 gpm 

TP 235 Site 
Pumps From/To: Well 3 to TP Tower 3  Service Zone: Pressure Zone 2 
 
Pumps:   

Pump Size Function Manufacturer Age 
1 60 HP  Worthington  
2     
3     
4     

 
Overall Condition   

Site 
 

 Doors Steel man door  

Building 
 

Good Windows Small window 

Roof 
 

Good Pump  

Communications 
 

On/Off controlled by level in Concrete 
Reservoir 

Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Cinder Block    
Roof:  
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:   
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:    

The well pump had been failing after it 
was in operation for a couple of hours.  
Packing was recently replaced – did this 
fix the problem? 

Druck Signal Conditioning Unit is 
obsolete.   No parts or replacement 
available. 
 

Backup generator located in Well 2 pump 
house. 



  
WELL 3 PUMP WELL 3 PUMP 

  
TRANSFER SWITCH OBSOLETE INSTRUMENT 

 



 
WELL 3 PUMP HOUSE 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Well 5 Pump   Facility Type: Well     Date Constructed: 1980 
 
Location Description:  Harvey & SE 40th (NE corner) Asset Capacity: 900 gpm 

Water Tower Park 
Pumps From/To: Well 5 to TP Tower 5  Service Zone: Pressure Zone 2 
 
Pumps:   

Pump Size Function Manufacturer Age 
1 75 HP  Johnson  
2     
3     
4     

 
Overall Condition   

Site 
 

 Doors Steel man door and roll up door 

Building 
 

Insulation damage under eaves, damaged 
gutter downspout, attic vent screen 

Windows None.  Louvers. 

Roof 
 

Unknown condition Pump Oil leak, packing gland leak, high vibration 

Communications 
 

Telemetry, high vegetation could impact 
signal 

Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood     
Roof:  
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:   
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:   Packing gland is 
leaking water. Pump exhibits high 
vibration. Pump has an oil leak. Pump is 
capable of 900+ gpm, but the 
corresponding tower has capacity for 
only 600 gpm. 
One of the ceiling fan vents may not be 
operable.  
Security includes contact switch at door. 
Chainlink fence at driveway. Separate 
keys for fence and door. 
Druck Signal Conditioning Unit is 
obsolete.   No parts or replacement 
available. 
Generator is only tested annually. No 
recent use and unsure if ATS would work 
during an outage.  Fuel level is unknown, 
no visible level indicator.  Fuel tank is at 
building exterior.  Last maintenance 
unknown. 

Vegetation is high with potential to 
impact telemetry. Relocate to power pole 
(adjacent to building)? 
Abandoned natural gas connection at 
building exterior. 

 



  
WELL 5 PUMP WELL 5 PUMP 

  
WELL 5 PUMP - LEAK GENERATOR DIESEL STORAGE 

 



  
BUILDING EXTERIOR BUILDING EXTERIOR – DEFERRED MAINTENANCE 

  
BUILDING EXTERIOR BUILDING EXTERIOR – DAMANGED SCREEN 

 



 
BUILDING EXTERIOR – DAMANGED DOWNSPOUT 

 
BUILDING EXTERIOR – PERIMETER FENCE 

 

 



  
OBSOLETE INSTRUMENT Photo Caption Here 

  
BUILDING EXTERIOR PUMP MAINTENANCE SCHEDLE 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: TP 235 Generator (Well 2)   Facility Type: Well     Date Constructed: XXXX 
 
Location Description:  Harvey & SE 40th (NE corner)  Asset Capacity: Wells 2 & 3 & TP235 Systems 

Water Tower Park 
Pumps From/To: N/A    Service Zone: Pressure Zone 2 
 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

 Doors  

Building 
 

 Windows  

Roof 
 

 Pump  

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood     
Roof:  
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:   
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:   Generator is 
only tested annually. No recent 
use and unsure if ATS would work 
during an outage.  Fuel level is 
unknown, no visible level 
indicator.  Fuel tank is at building 
exterior.  Last maintenance 
unknown. 

 



  
TP235 EMERGENCY GENERATOR TP235 GENERATOR – DIESEL STORAGE 

  
TP235 GENERATOR – DIESEL STORAGE TP235 GENERATOR – DIESEL STORAGE 

 
  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: Well 5 Generator   Facility Type: Generator    Date Constructed: XXXX 
 
Location Description:  Harvey & SE 40th (NE corner)   Asset Capacity: Well 5 

Water Tower Park 
Pumps From/To: N/A     Service Zone: Pressure Zone 2 
 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

 Doors  

Building 
 

 Windows  

Roof 
 

 Pump  

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood     
Roof:  
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:   
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes   
Generator is only load tested on 
an annual basis. Unknown is 
automatic transfer switch works 
during an outage.  No recent use. 
Fuel level and age is unknown.  
Diesel tank is located outside.  

 



  
GENERATOR AUTOMATIC TRANSFER SWITCH 

  

 
DIESEL FUEL TANK 

 
 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: TP 235 Air Stripping Towers Facility Type: Treatment    Date Constructed: 1990 
 
Location Description:  Harvey & SE 40th (SE corner)   Asset Capacity: 600 gpm/tower 
 
Pumps From/To: Removes VOC from wells 2, 3 & 5   Service Zone: Pressure Zone 2  
 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt and landscaping, good 
condition 

Doors  

Building 
 

 Windows  

Roof 
 

 Pumps  

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:  Chain link fencing at site, tall vegetation screening 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:  City is 
preparing to replace the media in 
the next couple of years.  



 
TP235 PERIMETER FENCE 

 

  
TP235 AIR STRIPPING TOWERS TP235 SITE 

 



  
TP235 AIR STRIPPING TOWER SITE TP235 AIR STRIPPING TOWERS 

  
TP235 AIR STRIPPING TOWER GAUGE TP235 AIR STRIPPING TOWER MEDIA 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: TP 235 Blowers   Facility Type: Treatment    Date Constructed: 1990 
 
Location Description:  Harvey & SE 40th (SE corner)   Asset Capacity:  
 
Pumps From/To: Provides air to towers to   Service Zone: Pressure Zone 2 
removes VOC from wells 2, 3 & 5 
Pumps:   

Pump Size Function Manufacturer Age 
1     
2     
3     
4     

 
Overall Condition   

Site 
 

Asphalt and landscaping, good 
condition 

Doors Steel, double 

Building 
 

 Windows  

Roof 
 

 Blowers 3, New York Blower Company 

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Steel     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:  Chain link fencing at site, tall vegetation screening 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:  SCADA can 
detect if blowers are operating, it 
but cannot detect if they are 
running poorly.   One example is 
when a bearing sleeve had to be 
replaced. 

Air filters in the room are 
routinely changed about every 3 
months. 



  
TP235 BLOWER TP235 BLOWER SWITCHES 

  
TP235 BLOWER BUILDING AIR FILTER TP235 BLOWERS 

 

 
TP235 BLOWER ROOM ENTRANCE 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: TP 235 – Chlorination System   Facility Type: Disinfection    Date Constructed: Unknown 
 
Location Description:  Harvey & SE 40th (SE corner)   Asset Capacity:  
 
Pumps From/To: Disinfects Towers 2, 3 & 5.    Service Zone: Pressure Zone 2 
Pumps:   

Pump Size Function Manufacturer Age 
1  Well 2 pre-chlorination Wallace & Tiernan  
2  Well 2 post-chlorination Wallace & Tiernan  
3  Well 3 pre-chlorination Wallace & Tiernan  
4  Well 3 post-chlorination Wallace & Tiernan  
5  Well 5 pre-chlorination Wallace & Tiernan  
6  Well 5 post-chlorination Wallace & Tiernan  

Overall Condition   
Site 
 

Asphalt and landscaping, good 
condition 

Doors Steel exterior door 

Building 
 

Dedicated room for chlorine system Windows Window in door 

Roof 
 

 Pumps Wallace & Tiernan injection system 

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Steel and wood     
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:  Chain link fencing at site 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:  The chlorine gas 
corroded the metal on a gauge and rust 
blocked the PVC gas tubing to the 
injector.  Public Works had to bypass the 
vacuum gage temporarily.  Each injector 
is dedicated to a single well/tower. 

Each well/tower system has an injector 
before and after the tower. 

Exterior door has commercial locks and 
door entry contacts. 

Chemical leak detection. 

Cameras are located at the building 
exterior and site entrance. 

Chlorine gas containers are onsite.  
Ventilation and signage installed. 

One of the chlorine scales does not work.  
Staff has purchased a bathroom scale for 
temporary use. 

Controls currently allow well pumps to 
run approx. 10 minutes after chlorine 
injection stops. 



  
TP235 CHLORINE FEED SYSTEM TP235 CHLORINE FEED SYSTEM 

  
TP235 CHLORINE FEED IN USE AND SUPPLY TP235 CHLORINE SCALE 

 



  
TP235 CHLORINE FEED SYSTEM TP235 CHLORINE FEED SYSTEM 

  
TP235 CHLORINE FEED SYSTEM TP235 CHLORINE TANKS AND SCALE 

 



  
???????? CHLORINE FLOW VALVE 

  
RESIDUAL CHLORINE SENSOR RESIDUAL CHLORINE SENSOR 

 



 
CHEMICAL ROOM ENTRANCE 

  



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 12/11/19 
 
Facility Name: W2 Transfer Pumps   Facility Type: Transfer PS     Date Constructed: 1990 
 
Location Description:  Harvey & SE 40th (SE corner) 9951 SE Harvey Asset Capacity:  @ 900 gpm 
 
Pumps From/To: Concrete Reservoir/Elevated Reservoir  Service Zone: 2 
 
Pumps:   

Pump Size Function Manufacturer Age 
1 20 HP  Cornell (Baldor motor)  
2 20 HP  Cornell (Baldor motor)  
3     
4     

 
Overall Condition   

Site 
 

Asphalt and landscaping, good 
condition 

Doors Steel manholes and roll up doors 

Building 
 

Old WWII era building Windows  

Roof 
 

Poor condition, chronic leaks Blowers  

Communications 
 

telemetry Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Unknown     
Roof: Membrane 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:   
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security:   
 
Overall Condition: Poor    Fair    Good    Excellent   
 

Additional Notes:    

The pumps run hot with a 
potential to overheat (they are 
too hot to touch).  The run 
typically 2 – 3 hours.  Last date 
that maintenance was performed 
is unknown. 

Current controls have both 
pumps starting at the same time 
per the setpoint. 

Pumps are signaled to start by the 
float in the clearwell.  The float 
system in clearwell can get stuck, 
however, and the room will flood 
because the booster pumps were 
not signaled to start.  

 



  
TRANSFER PUMPS TRANSFER PUMPS 

 

 
CLEARWELL LEVEL INDICATOR 

 



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 01/09/2020 
 
Facility Name: Well 7   Facility Type: Well  Date Constructed: Well installed 1984, pump  

         installed 2000 
 
Location Description:  11022 SE 37th Ave   Asset Capacity: 1120 gpm @ 195 ft 
 
Pumps From/To: Well 7 to TP47     Service Zone:  2 
Pumps:   

Pump Size Function Manufacturer Age 
1 125 hp/1730 rpm turbine Peerless 20 yr 
2     
3     
4     

Overall Condition   
Site 
 

Asphalt and landscaping in good 
condition 

Doors Steel single and double  

Building 
 

Good/excellent Windows None, skylight 

Roof 
 

Asphalt, good condition Pumps Oil leak 

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood, steel and concrete.    
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors  
Perimeter:   None 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security: 
 
Overall Condition: Poor    Fair    Good    Excellent   

Additional Notes:  Located 
adjacent to a commercial/mixed 
use type building.  

Onsite standby generator last 
serviced in February 2019, per 
the service record.   Testing 
schedule and last use are 
unknown. 

Typical pressure switch at all 
doors. Signals intrusion alarm at 
SCADA if a switch is not activated 
within 60 seconds. 

 



  
WELL NO. 6 PUMPHOUSE NEIGHBORING PROPERTY 

  
SITE WELL NO. 6 PUMP 



  
GENERATOR DIESEL STORAGE 

  
SAND FILTER AND BACKWASH OIL LEAK 

 



City of Milwaukie        Reviewer: BHarrison 
2020 WMP Water System Asset Condition Assessment Evaluation  Date: 01/09/2020 
 
Facility Name: Well 8 (Offline)   Facility Type: Well  Date Constructed: 2008-2009 
 
Location Description: 5393 SE Lake Road    Asset Capacity:  700 gpm 
 
Pumps From/To: Well 8 to Zone 2     Service Zone:  2  
 
Pumps:    

Pump Size Function Manufacturer Age 
1 700 gpm  Pratt 12 yrs 
2     
3     
4     

Overall Condition   
Site 
 

 Doors Steel single and double 

Building 
 

Wood/steel/concrete  
Pump located in fiberglass bldg 

Windows  

Roof 
 

Good Pumps Unknown 

Communications 
 

 Coatings  

Visible Damage 
 

 

 
Operational Criticality:  High    Medium    Low    
 
Construction Materials  
Building:  Wood, steel and concrete.    
Roof: 
Shape: 
Grade:  On Grade    Partially buried    Below grade   
 
Security Sensor switch at exterior doors 
Perimeter:   6 ft fence with barbed wire at perimeter 
 
Locks:  Commercial    Residential     Pad lock    

   
Windows:  Bars     Steel grating  None  No windows    
Alarms: Remote    On-site    None  
 
Surveillance:  Cameras    Motion detection  
 
Ladder security: 
 
Overall Condition: Poor    Fair    Good    Excellent   

Additional Notes:   

Typical pressure switch at all 
doors. Signals intrusion alarm at 
SCADA if a switch is not activated 
within 60 seconds. 

Per service record, generator was 
load tested twice in 2011. 

System has been offline for a 
number of years. 

The pump is in a separate 
building than the sand filter, 
chemical system and generator. 

Obsolete conditioning instrument 



  
WELL NO. 8 LOCATION PERIMETER FENCING 

  
FILTER, GENERATOR & CHEM FEED BUJILDING WELL NO. 8 PUMPHOUSE 



  
CHEMICAL FEED ROOM CHEMICAL FEED ROOM ENTRY 

  
GENERATOR TANK 



  
SAND FILTER AND BACKWASH WELL NO. 8 PUMP 

  
OBSOLETE INSTRUMENT CONTROLS 

 



 

 

2021 Water System Master Plan 

Appendix C. Well 8 Rehabilitation 
Memorandums 

 

 

























































































































 

 

2021 Water System Master Plan 

Appendix D. Concrete Tank Cleaning and 
Inspection Report 

 

 





City of Milwaukie

Field Report
2-Jul-20

Underwater Cleaning / Inspection

1,500,000

Concrete Tank

Potable Water Storage Tank

Submitted To:

City of Milwaukie
Ronelle Sears

6101 SE Johnson Creek Blvd.

Milwaukie, OR 97206

Phone: 503-786-7615

Submitted By:

E-mail david@potabledivers.com

David Harvey Dive Supervisor

Potable Divers Inc.
PO Box 474

Vernal, UT 84078-0474

Phone: (866) 789-3483

Fax:        (866) 913-4905



Concrete

Satisfactory Y X N

Earth Covered Y N X

Cracking Y X N

Efflorescence Present Y X N

Spalling Y N X

Scaling Y N X

Exposed Aggregate Y N X

Strength Members

Exposed Y N X

Seams/Joints Good / fair

Low Areas None

Conclusion/Discrepancies: Stressed concrete roof 

is in good condition. The roof to wall seam does

exhibit previously repaired cracks some with efflorescence

present.

Satisfactory Y N X

Construction Aluminum

Coating

Corrosion % Y N X

Proper Design Y X N

Locked Y X N

Gasket Y N X

Hinge N/A

Hatch Size 2 FT X 2 FT

Conclusion/Discrepancies No gasket present

Aluminum lid in good condition but does not

seal. Locked and secured.

Satisfactory Y N X

Construction Aluminum

Coating 

Corrosion Y N X

Proper Design Y X N

Screens Y X N X

Sealed Edges & Seams Y N X

Cap/Cover Y X N

Conclusion/Discrepancies Screen needs to be

smaller gauge. The edges are not sealed.

Replace the screen and seal the edges

EXTERIOR ROOF

ACCESS HATCH

VENTS



Concrete

Satisfactory Y X N

Earth Embanked Y N X

Cracking Y X N

Efflorescence Present Y X N

Spalling Y N X

Scaling Y N X

Exposed Aggregate Y N X

Strength Members

Exposed Y N X

Seams/Joints Good

Honeycombing Y N X

Conclusion/Discrepancies: Several cracks with

efflorescence build up two appear to be damp.

Horizontal cracking 12 feet below the roof that sporadically but consistently around the

entire circumference of the tank

Construction Galvanized

Satisfactory Y X N

Coating

Satisfactory Y X N

Oxidized Y N X

Pitting Y N X

Delamination Y N X

Corrosion % Y N X

Welds/Joints Good

Supports Good

Safety Cage/Climb Y X N

Conclusion/Discrepancies Locked and secured

ladder and braces are in good condition

Coating Internal

Satisfactory Y N

Oxidized Y N

Pitting Y N

Delamination Y N

Corrosion % Y N

Welds/Joints

Supports

Screens Y N

Attachments

Foundation

Conclusion/Discrepancies Overflow pipe and

funnel are on the interior

EXTERIOR SHELL

EXTERIOR LADDER

OVERFLOW STRUCTURE



Concrete 

Satisfactory Y X N

Cracking Y N X

Spalling Y N X

Exposed Aggregate Y N X

Erosion / Undermining Y N X

Seismic Restraints None

Corrosion Y N

Tight Y N

Conclusion/Discrepancies Foundation appears

to be in good condition with no undermining or

erosion noted

Locations None

Coating

Satisfactory Y N

Oxidized Y N

Pitting Y N

Delamination Y N

Corrosion % Y N

Welds/Joints

Conclusion/Discrepancies

No other man way entries other than the roof 

access

FOUNDATION

MANWAY ENTRIES



Concrete

Satisfactory Y X N

Cracking Y X N

Efflorescence Present Y X N

Spalling Y N X

Scaling Y N X

Exposed Aggregate Y N X

Strength Members

Exposed / Corrosion Y N X

Seams/Joints Good

Honeycombing Y N X

Vent Penetration Good

Roof Hatch Good

Conclusion/Discrepancies: Cracking with efflorescence present. Cracking at the divers 7:30

position is the most problematic. No indications of surface water leaching in.

Concrete

Satisfactory Y X N

Cracking Y X N

Efflorescence Present Y N X

Spalling Y N X

Scaling Y N X

Exposed Aggregate Y N X

Strength Members

Exposed / Corrosion Y N X

Seams/Joints Good

Honeycombing Y N X

Wall to Roof Seam Good

Baffle/Support Walls None

Conclusion/Discrepancies: Concrete walls are

lined. Liner is in fair condition chalky to the touch, with cracks along the wrinkles

Construction None

Satisfactory Y N

Spalling Y N

Cracking Y N

Scaling Y N

Honeycombing Y N

Coating Y N

Corrosion % Y N

Seams/Welds

Floor/Base Plates

Conclusion/Discrepancies:

No support columns

INTERIOR SHELL

SUPPORT COLUMNS

INTERIOR ROOF



Concrete Lined

Satisfactory Fair X N

Cracking Y X N

Efflorescence Present Y N X

Spalling Y N X

Scaling Y N X

Exposed Aggregate Y N X

Strength Members

Exposed / Corrosion Y N X

Seams/Joints good

Honeycombing Y N X

Floor to Wall Seam good

Conclusion/Discrepancies: Liner exhibits slight One small hole in liner next to wall @ 5:30

cracking and fraying on the wrinkles Sediment depth on average was 1/8 inch

Coating None

Satisfactory Y N

Blistering Y N

Cracking Y N

Peeling Y N

Holidays Y N

Pitting Y N

Corrosion % Y N

Seams/Welds

Conclusion/Discrepancies:

No other access than the roof entry

Construction Stainless

Satisfactory Y X N

Coating

Satisfactory Y X N

Blistering Y N X

Cracking Y N X

Peeling Y N X

Holidays Y N X

Pitting Y N X

Corrosion Y N X

Seams/Welds Good

Safety Cage/Climb Y X N

Conclusion/Discrepancies: Ladder, braces

and fall protection all in good condition with no

problematic concerns

FLOOR

MANWAY ENTRIES

LADDER



Influent

Construction Steel

Coating

Satisfactory Y X N

Blistering Y N X

Cracking Y N X

Peeling Y N X

Holidays Y N X

Pitting Y N X

Corrosion Y X N

Seams/Welds Good

Conclusion/Discrepancies: Minor spots of rust

on the funnel and interior of the pipe

Effluent

Construction Steel

Coating

Satisfactory Y X N

Blistering Y N X

Cracking Y N X

Peeling Y N X

Holidays Y N X

Pitting Y N X

Corrosion Y X N

Seams/Welds Good

Conclusion/Discrepancies: Minor corrosion on

the steel pipe with no obstructions

Drain

Construction

Coating

Satisfactory Y X N

Blistering Y N X

Cracking Y N X

Peeling Y N X

Holidays Y N X

Pitting Y N X

Corrosion % Y N X

Seams/Welds Good

Conclusion/Discrepancies: Drain line is in good

condition

APPURTENANCES



Location

Coating

Satisfactory Y X N

Blistering Y N X

Cracking Y N X

Peeling Y N X

Holidays Y N X

Pitting Y N X

Corrosion Y X N

Seams/Welds Good

Conclusion/Discrepancies: Surface corrosion

noted on the pipe and the braces. The supports 

are acting as a sacrificial anode. Rubber needs to be placed between the metal surfaces

Based on the results of this underwater inspection and the cleaning which took place, it appears this  

tank is in full operational condition and should continue to provide a reliable water storage

capacity for potable water use with proper maintenance.

Interior liner is at the end of its service life and needs to be replaced in the very near future.

PDI concurs with the recommendations of AWWA that all potable water reservoirs or storage tanks 

be cleaned and inspected at least every five years and in some cases, depending upon source waters, 

type and quantities of sediment, and presence (or lack thereof) of cathodic protection systems, more 

frequently.

The following recommendations are made to provide continued, uninterrupted service of your water 

storage tank:

1 Your tank should be inspected and cleaned every five years, as suggested by the AWWA.  

Routine inspections and cleanings provide ample time to perform remedial repairs to 

abnormalities discovered before having a chance to become problematic.

2 Roof vent needs a new smaller gauge screen in addition to the edges being sealed.

Numerous pine needles and other organics found near the center of the tank on the floor

3 Roof entry way needs to have a rubber gasket put in place to create a good seal and keep

out insects and debris from wind and elements

4 Exterior shell has minor cracking noted with efflorescence present. Monitor these cracks for

change and correct as needed.

5 Interior liner exhibits cracking with  fibers exposed. Liner is at the end of its service life

Surface of the liner rubs off to the touch.

Consideration and planning for a new liner and or coating the interior of the tank should be 

implemented now and replaced at the earliest convenience

One small hole in the liner found at the divers 5:30 position right next to the wall floor seam. 

No indications of leaks.

6 Overflow pipe needs to have rubber against the braces and pipe to separate the two metal

10:00

Conclusion

Recommendations

OVERFLOW



surfaces. The braces are acting as a sacrificial anode to the pipe. The pipe itself has minor

surface corrosion present. Braces should be replaced





 

 

2021 Water System Master Plan 

Appendix E. Instructions to Access System 
Analysis Assumptions 

 

 





 E-1 

E. INSTRUCTIONS TO ACCESS SYSTEM ANALYSIS 
ASSUMPTIONS 

Retrieving Element Data from InfoWater  
 

Step 1: To view the settings of a single element, select the element. Open the Model Explorer 
(Figure E-1) and view the settings in the Geometry, Modeling, and Information sections (Figure E-2).  

 

 

 

 



2021 Water System Master Plan  Appendix E 

 E-2 

Step 2: To view all settings for an element type, select the DB Editor (Figure E-3) and choose the 
category of interest (Figure E-4).  
 

 
Figure E-3: Database Explorer icon 

 

 
Figure E-4: Database Explorer categories   

 

 



 

 

2021 Water System Master Plan 

Appendix F. Instructions to Access Analysis 
Results; Pressure at PHD 

 

 





 F-1 

F. INSTRUCTIONS TO ACCESS ANALYSIS RESULTS; 
PRESSURE AT PHD 

Retrieving Results from InfoWater  
 

Step 1: Open the Scenario Explorer from the InfoWater task bar (Figure F-1).  
 

 
Figure F-1: Scenario Explorer icon 

 

Step 2: Select the scenario from the Scenario Explorer (Figure F-2) and click Activate. See Table F-1 
for the InfoWater scenario names.  
 

 
Figure F-2: Modelled scenarios as listed in the Scenario Explorer 

 

 



2021 Water System Master Plan  Appendix F 

 F-2 

Table F-1: Model Scenario Names 
Scenario Description InfoWater Scenario Name 
Existing Pressure at Peak Hour Demand PRESSURES, PHD 
Phase 1 Pressure at Peak Hour Demand PROPOSED-PRESSURE, PHD 
Phase 2 Pressure at Peak Hour Demand PROPOSED-PHASE2-PRESSURE, PHD 

 

Step 3:  From the Model Explorer (Figure F-3), open the Run Manager (Figure F-4). 
 

 
Figure F-3: Model Explorer icon 

 
Figure F-4: Run Manager icon  

 

Step 4: Select the Standard tab and ensure the settings match those shown in Figure F-5. Select the 
Run icon. 
 

 
Figure F-5: Run Manager settings and Run icon 



2021 Water System Master Plan  Appendix F 

 F-3 

Step 5: To view results at a single location, select a pipe or junction. The results are displayed in the 
Output section of the Model Explorer (Figure F-6). 
 

 
Figure F-6: Model results in the Model Explorer 

 

Step 6: To view all results, select the Report Manager icon (Figure F-7). 
 

 
Figure F-7: Report Manager icon 

 

 

 





 

 

2021 Water System Master Plan 

Appendix G. Instructions to Access Analysis 
Results; Pressure at ADD  
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G. INSTRUCTIONS TO ACCESS ANALYSIS RESULTS; 
PRESSURE AT ADD 

Retrieving Results from InfoWater  
 

Step 1: Open the Scenario Explorer from the InfoWater task bar (Figure G-1) 
 

 
Figure G-1: Scenario Explorer icon 

 

Step 2: Select the scenario from the Scenario Explorer (Figure G-2) and click Activate. See 
Table G-1 for the InfoWater scenario names.  
 

 
Figure G-2: Modelled scenarios as listed in the Scenario Explorer 
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 G-2 

Table G-1: Model Scenario Names 
Scenario Description InfoWater Scenario Name 
Existing Pressure at Average Day Demand PRESSURES-HIGH, ADD 
Phase 1 Pressure at Average Day Demand PROPOSED-PRESSURE-HIGH, ADD 
Phase 2 Pressure at Average Day Demand PROPOSED-PHASE2-PRESSURES-HIGH, ADD 

 

Step 3:  From the Model Explorer (Figure G-3), open the Run Manager (Figure G-4). 
 

 
Figure G-3: Model Explorer icon 

  
Figure G-4: Run Manager icon  

 

Step 4: Select the Standard tab and ensure the settings match those shown in Figure G-5. Select the 
Run icon. 

 

 
Figure G-5: Run Manager settings and Run icon 
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Step 5: To view results at a single location, select a pipe or junction. The results are displayed in the 
Output section of the Model Explorer (Figure G-6). 
 

  
Figure G-6: Model results in the Model Explorer 

 

Step 6: To view all results, select the Report Manager icon (Figure G-7). 
 

 
Figure G-7: Report Manager icon 
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H. INSTRUCTIONS TO ACCESS ANALYSIS RESULTS; FIRE 
FLOW AT MDD 

Retrieving Results from InfoWater  
 

Step 1: Open the Scenario Explorer from the InfoWater task bar (Figure H-1). 
 

 
Figure H-1: Scenario Explorer icon 

 

Step 2: Select the scenario from the Scenario Explorer (Figure H-2) and click Activate. See 
Table H-1 for the InfoWater scenario names.  
 

 
Figure H-2: Modelled scenarios as listed in the Scenario Explorer 
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Table H-1: Model Scenario Names 
Scenario Description InfoWater Scenario Name 
Existing Fire Flow at Maximum Day Demand FIREFLOW, MDD 
Phase 1 Fire Flow at Maximum Day Demand PROPOSED-FIREFLOW, MDD 
Phase 2 Fire Flow at Maximum Day Demand PROPOSED-PHASE2-FIREFLOW, MDD 

 

Step 3:  From the Model Explorer (Figure H-3), open the Run Manager (Figure H-4). 
 

 
Figure H-3: Model Explorer icon 

 
Figure H-4: Run Manager icon  

 

Step 4: Select the Fireflow tab and ensure the settings match those shown in Figure H-5. Select the 
Run icon. 
 

 
Figure H-5: Run Manager settings and Run icon 
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Step 5: To view results at a single location, select a hydrant node. The results are displayed in the 
Output section of the Model Explorer (Figure H-6). 
 

 
Figure H-6: Model results in the Model Explorer 

 

Step 6: To view all results, select the Report Manager icon (Figure H-7). 
 

 
Figure H-7: Report Manager icon 
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TECHNICAL MEMORANDUM 

Screening-Level Assessment of City-Owned Parks as Sites for a 
Replacement Well, Milwaukie, Oregon 
To: Peter Passarelli / City of Milwaukie 

From: Matt Kohlbecker, RG / GSI Water Solutions, Inc. 

Jack Dahl, PE / GSI Water Solutions, Inc. 

Owen McMurtrey / GSI Water Solutions, Inc. 

Kenny Janssen, RG / GSI Water Solutions, Inc. 

Date: July 14, 2020 

Executive Summary 
This technical memorandum summarizes results from a screening-level analysis of the groundwater 
development potential at city-owned parks located within the City of Milwaukie, Oregon (City). This work was 
conducted by GSI Water Solutions, Inc., (GSI) under subcontract to Tetra Tech, Inc. as an element of the City’s 
Well No. 2 Re-Establishment project. 

This technical memorandum is organized as follows: 

 Section 1 – Introduction. Describes the purpose and objectives of the screening-level analysis. 

 Section 2 – Geology and Hydrogeology. Provides a brief overview of the geology and hydrogeology in the 
Milwaukie area, which is the basis for evaluating which parks have aquifer characteristics that are 
favorable from the perspectives of meeting groundwater demand and having a relatively low risk of 
groundwater contamination potential. 

 Section 3 – Well Site Evaluation. Presents an evaluation of the potential for parks in the City to be future 
municipal well sites based on the following evaluation criteria: (1) aquifer characteristics, (2) potential 
water rights fatal flaws related to Johnson Creek, (3) proximity to existing City water infrastructure, (4) land 
use, and (5) Oregon Health Authority (OHA) setback requirements for municipal supply wells. Results of 
this evaluation identify five parks that are the best candidates for a new well. 

 Section 4 – Conclusions and Recommendations. Summarizes results from the well site evaluation, 
identifies data gaps and uncertainties, and provides recommendations for next steps. 

 

1 Introduction 
The City uses eight municipal wells to supply its residents and businesses with potable water. Of the eight 
wells, six are active (Wells 2-7), one is for emergency supply purposes (Well 8), and one is inactive and 
planned for decommissioning (Well 1). All of the wells are completed in and obtain water from unconsolidated 
sediments of the Troutdale Gravel Aquifer. Locations of the City’s wells are shown in Figure 1.  
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Well 8 was originally constructed in the mid-1980s (CLAC 3990) and was replaced in 2008 (CLAC 64690) 
because of lost performance due to biofouling and clogging of the well screen. Attempts to regain its lost 
capacity through chemical and mechanical rehabilitation have not been successful, and the City has decided 
to identify a potential new site for a replacement well. Because there are fewer constraints to siting new 
municipal wells on property owned by the City, this screening level analysis evaluates City-owned parks as 
potential new well sites.  

2 Geology and Hydrogeology 
The City is located on the southwestern edge of the Portland Basin, a 1,300 square mile topographic and 
structural depression bounded by the Portland Hills to the west and the Cascade Range to the north, east and 
south. The walls and sides of the Portland Basin are comprised of older Eocene to Miocene volcanic rocks 
(deposited from about 56 to 5 million years ago), and the basin is filled by up to 1,800 feet of consolidated 
and unconsolidated sediments of the late Miocene, Pliocene, and Pleistocene age (deposited from 5 million 
years ago to 11,700 years ago), called the Basin Fill Sediments (Swanson et al., 1993). This geology 
discussion focuses on the Basin Fill Sediments, which are the target for groundwater development by the City 
of Milwaukie1.  

A surficial geologic map of the City of Milwaukie is provided in Figure 1, and a cross section showing 
subsurface geology is provided in Figure 2. With the exception of the southwest and west part of the City 
where the volcanic rocks crop out at ground surface, the Basin Fill Sediments are present throughout the City. 
The Basin Fill Sediments rapidly thicken to the east, reaching over 500 feet on the east and northeast part of 
the City (Swanson et al., 1993).  

As shown in the Figure 2 cross section, the Basin Fill Sediments consist of a complex sequence of geologic 
units that include the Sandy River Mudstone, Troutdale Formation, and Missoula Flood Deposits (which 
consists of the Coarse-Grained Facies, Channel Deposits, and Willamette Silt). The Troutdale Formation and 
Missoula Flood Channel Deposits are the primary water-bearing units in the City, and are comprised of 
permeable gravels and sands. The clay and silt layers of the Sandy River Mudstone separate deeper portions 
of the Troutdale Formation, which partially confines the formation and provides some degree of protection 
from surficial sources of contamination. The Missoula Flood Channel Deposits do not contain the silt and clay 
layers, and are therefore not as protected from potential surface contaminants.  

In Milwaukie, sediments in the Troutdale Formation are classified by the United States Geological Survey 
(USGS) as belonging to the Troutdale Gravel Aquifer (TGA) (Swanson et al., 1993). Groundwater in the deep 
TGA generally flows west towards the Willamette River. Deviations from the westward direction of groundwater 
flow occur in the shallow portions of the TGA, where groundwater flows towards surface water bodies (e.g., 
Kellogg Creek and Johnson Creek) and towards the Missoula Flood Channel Deposits (see Figure 1, which 
shows shallow groundwater flow directions in the TGA). 

3 Well Site Evaluation 
This section presents methods and results from a screening level evaluation of the groundwater development 
potential at city-owned parks within the City of Milwaukie. Section 3.1 provides an overview of the criteria used 
to assess site suitability at each of the parks. Section 3.2 summarizes results of the screening-level 
assessment based on the evaluation criteria. Section 3.3 discussions limitations to the findings presented in 
Section 3.2. 

3.1 Criteria for Evaluating and Ranking Parks 

City-owned parks were categorized and ranked using the following evaluation criteria: 
                                                      
1 Because the City plans to transfer the existing water right for Well No. 8 to the new well, the new well will need to be completed in the same 
aquifer as Well No. 8. Well No. 8 is completed in the Basin Fill Sediments. 
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 Aquifer Characteristics 

 Proximity to Existing Water Infrastructure 

 Water Rights Fatal Flaws Related to Johnson Creek 

 Land Use 

 Ability to Meet Oregon Health Authority (OHA) Setbacks 

The following sections discuss the methods that were used to categorize and rank City-owned parks according 
to these criteria. 

3.1.1 Aquifer Characteristics 
The aquifer must be able to sustainably produce the required amount of water. The City’s existing wells 
produce over 500 gpm. Therefore, for the purpose of this assessment of potential well sites, we are assuming 
a target production rate of at least 500 gpm for the new well. 

GSI obtained approximately 500 water well logs located within and surrounding the City from OWRD’s on-line 
well log database (OWRD, 2018). The well logs were used to compile observed well testing data (e.g., well 
yields) within the City. Wells were included if they met the following criteria: (1) well construction is similar to 
the likely construction of a new City well (i.e., over 200 feet deep and completed with perforations or screens), 
(2) the well log includes well testing data using pumping test or air test methods (no bailer tests), and (3) wells 
could be located accurately to a quarter-quarter section. No wells in the Missoula Flood Channel Deposits met 
the criteria of being over 200 feet deep, so all wells discussed in this technical memorandum are completed 
in the Troutdale Formation. 

A total of 13 wells met the above criteria. Table 1 summarizes the yield and specific capacity reported on the 
well logs after the wells were constructed. The aerial distribution of well yields is shown in Figure 3. The 
reported well yield and specific capacity data for each well are provided in Appendix A. Well yield is the 
amount of water that a well produces. Specific capacity is an indicator of well performance (i.e., well yield per 
foot that the groundwater level is drawn down when pumping in units of gallons per minute per foot of 
drawdown).  

Table 1. Well Yield and Specific Capacity in the Troutdale Gravel. 

 Number of 
Tests Minimum Average Maximum 

Well Yield 13 150 gpm 700 gpm 1,190 gpm 

Specific Capacity 13 2.5 gpm/ft 7.4 gpm/ft 16.7 gpm/ft 

 
NOTES: 
gpm = gallons per minute                     gpm/ft = gallons per minute per foot of drawdown 

 
The data in Table 1 indicate that the TGA in Milwaukie is a fairly productive aquifer. The yield of most wells 
(85%) exceeds 500 gpm. The lowest-yielding wells may be influenced by well construction, with the lower 
yields (i.e., 200 gpm at CLAC 368 and 150 GPM at CLAC 382) observed at wells that (1) do not penetrate the 
entire thickness of the Troutdale Gravel Aquifer2, (2) are completed with perforations instead of screens, or (3) 
are completed with small (8-inch diameter) casing. Based on the well yields shown in Figure 3, a well that 
utilizes the entire saturated thickness of the Troutdale Gravel is anticipated to produce 500 gpm, though 
aquifer heterogeneity could have localized impacts on well performance and yield where low-permeability or 
flow-limiting hydraulic boundary conditions are present. Well yields are more likely to significantly exceed 500 

                                                      
2 See the cross section in Figure 2 
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gpm near the Catastrophic Flood Deposit Channel, where the Troutdale Formation appears to be more 
permeable. 

3.1.2 Proximity to Existing Water Infrastructure 
Significant cost savings can be realized if the City develops a groundwater source near existing water 
conveyance piping that is sufficiently large to convey the additional flow of water from a new well. For the 
purpose of this screening level analysis, an 8-inch water main was deemed sufficient to convey the added 
capacity from a new well site without having to upgrade the existing water system infrastructure to 
accommodate the additional flow, and a park was considered to be near existing piping if it was within 500 
feet of the 8-inch water main. Note that the 8-inch piping diameter is used for screening purposes only; local 
water demands (for example, a large volume water-user near a park) could cause a larger pipe diameter to be 
necessary. The location of the City’s 8-inch water mains are shown on Figure 4. Most City parks are within 500 
feet of an 8-inch water main. 

3.1.3 Water Rights Fatal Flaws Related to Johnson Creek 
When evaluating the transfer of a groundwater right, OWRD considers whether the proposed transfer would 
cause injury to other existing water rights, would result in enlargement of the water right to be transferred, and 
would be from the same or a different water source (e.g., aquifer). Because the City’s transfer would involve 
the same aquifer (the Troutdale Gravel Aquifer) and would not enlarge the water right, OWRD’s evaluation 
primarily would consider whether adding another well would cause injury, either by increasing impacts on 
other groundwater users or increasing impacts on water rights for nearby surface water bodies. We 
recommend that the City conduct an in-depth evaluation of water rights permitting challenges as a first step in 
selecting a park for the future site of a new well.  

One potential fatal flaw to water rights permitting is related to Johnson Creek. Because the Oregon legislature 
has withdrawn Johnson Creek from further surface water appropriation [see OAR 690-502-0150(1)(a)], a 
transfer that modifies the City’s water right for Well 8 in order to add a well of closer proximity to Johnson 
Creek may be found to cause injury if it were found to increase the impact of groundwater pumping on 
Johnson Creek. For the purposes of this evaluation, GSI has assumed that parks must be greater than one-
quarter mile from Johnson Creek to be favorable for groundwater development3. Well sites within up to one 
mile of Johnson Creek are not considered to be fatally flawed, but further investigation is needed to assess 
whether OWRD would find that a proposed transfer would cause injury. 

3.1.4 Land Use 
The City has several zoning designations, which GSI grouped into the broad categories of industrial, 
commercial, parks/open space, and residential (which includes multi-use residential, multi-family residential, 
and single family residential). A zoning map for the City of Milwaukie is provided in Figure 5. The zoning 
designations in the City provide insight as to the types of activities that occur at a particular location and, by 
extension, the potential risk of adversely affecting groundwater quality at a particular location. Areas zoned 
residential are predominantly made up of single-family and multi-family uses, and pose a relatively low risk of 
water quality impacts to the aquifer. Parks and open space areas are undeveloped, and also pose a relatively 
low risk of water quality impacts. Areas zoned industrial and commercial represent properties where large 
quantities of hazardous materials may be used, handled or stored and pose a relatively higher risk of water 
quality impacts. Consequently, parks located in residential zoned areas are more favorable for groundwater 
development than parks located in industrial and commercial zoned areas. The evaluation of land use also 
considered groundwater flow direction. Potential well sites located downgradient of industrial areas are less 
favorable for development because contamination from an industrial area may be carried towards the 
potential well site by groundwater.  

                                                      
3 OWRD may find PSI with Johnson Creek for wells located up to 1.0 miles from the creek. Further investigation is needed to evaluate whether 
OWRD will find PSI for new or replacement wells located between one-quarter mile and 1.0 miles from Johnson Creek. 
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3.1.5 Ability to Meet OHA Setbacks 
OHA does not allow several features (sewage drain fields, underground storage tanks, stormwater drainage 
facilities, etc.) or activities (vehicle maintenance, chemical storage or use, etc.) within 100 feet of a municipal 
supply well [see OAR 333-061-0050(2)]. In order to ensure that these features do not exist and activities do 
not occur, the municipality must own the property within a 100-foot radius of the well. If the City does not 
control ownership within the 100-foot radius setback, then they must obtain an easement from the 
neighboring property owners that lie within any portion of the 100-foot radius of control. Some parks in the 
City are too small to accommodate this setback requirement. City parks sufficiently large to meet the 
ownership setback requirement are considered favorable future well sites.  

3.2 Well Site Evaluation 

GSI’s screening-level analysis of whether parks meet the criteria for groundwater development in Section 3.1 
is summarized in Table 2. A check mark indicates that the park meets the screening criteria; no check mark 
indicates that the park does not meet the screening criteria. 

Table 2. Park Suitability as a Well Site 

Park 
Within 500 feet 

of >8-Inch 
Water Main? 

More Than ¼ 
Mile From 

Johnson Creek 

Troutdale 
Formation 

Likely to Yield 
> 500 GPM 

Not 
Downgradient or 

Adjacent to 
Indus./Comm. 

Land Use 

Meet OHA 
100’ 

Ownership 
Requirement 

Furnberg Park     
Milwaukie Center     
Wichita Park     
Bowman & Brae Property     
Homewood Park     
Willow Place Natural Area     
Balfour Park      
Minthorn Natural Area      
Century Park      
Homewood Park      
Weber Open Space      
Scott Park      
Roswell Pond Open Space      
Ardenwald Park     
Ball-Michel Park     

NOTES: 
gpm = gallons per minute  gpm/ft = gallons per minute per foot of drawdown 
 

Table 2 does not include parks that are already the site of a City well so that the yield of the new well can be 
maximized (i.e., installing additional wells in the Water Tower Park and Stanley Park, which are already sites of 
City wells, would interfere with pumping of the existing wells) and does not include parks that are adjacent to 
the Willamette River (i.e., Spring Park and Milwaukie Bay Park). 

Table 2 shows that the most important criteria for distinguishing which potential sites are favorable for future 
wells are land use, ability meet the OHA requirement to own land within 100 feet of the well, and being more 
than one-quarter mile from Johnson Creek. Likely yield from the Troutdale Formation is not as important a 
criterion because the Troutdale Formation appears capable of producing about 500 gpm of groundwater from 
a properly-constructed well (i.e., large diameter and penetrating the entire thickness of the Troutdale 
Formation) throughout the City. In addition, proximity to water conveyance piping is not as important a 
criterion because almost all parks are within 500 feet of water conveyance piping that is equal to or greater 
than 8-inches in diameter. 
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The scoring in Table 2 indicates that Furnberg Park is the most favorable for development of a municipal 
supply well because it meets all five evaluation criteria. Wichita Park, the Bowman & Brae Property, Milwaukie 
Center, and Homewood Park are also favorable parks for groundwater development because they meet four 
of the five evaluation criteria. At Wichita Park and the Bowman & Brae Property, an easement would be 
necessary to meet OHA’s requirement to own property within 100 feet of the well. At Homewood Park, the City 
would need to confirm that use of a commercial property near the does not pose a risk of contaminating 
groundwater. At Milwaukie Center, the City would need to invest in about several thousand feet of new 
conveyance piping.  

The parks that are favorable to groundwater development are shown in orange in Figure 5 (other parks are 
shown in green). Additional information about the five parks that are most favorable for groundwater 
development, and the pressure zone that each park is located in, are provided in Table 3. 

Table 3. Best Future Well Site Candidates Based on Screening Level Analysis. 

Park 
(Pressure 

Zone) 

Distance to 
>8-Inch 

Water Main 
(feet along 

streets) 

Distance 
From 

Johnson 
Creek 

Park Dimensions Aquifer Production Notes 

Furnberg 
Park 

(Zone 2) 

~460 feet > 1.0 
miles 340’by >250’ 

CLAC 382 (0.2 miles from Park) produces 150 
GPM, does not fully-penetrate Troutdale Formation; 
Well No. 6 (~0.5 miles west of Furnberg Park) 
produces 800 GPM 

Milwaukie 
Center 

(Zone 2) 

~3,200 > 1.0 
miles >1000’ by >1000’ ~0.3 Miles south of Well No. 8 (produces 800 GPM) 

Wichita 
Park 

(Zone 3) 

Adjacent ~0.70 
miles 220’ by 175’ Well No. 6 (~0.4 miles north of Wichita Park) 

produces 800 GPM 

Bowman & 
Brae 

Property      
(Zone 2) 

Adjacent > 1.0 
miles 120’ by 250’ ~0.5 Miles southwest of Well No. 8 (produces 800 

GPM) 

Homewood 
Park 

(Zone 2) 

~250 feet ~0.85 
miles 340’ by 475’ ~0.5 miles east of Well No. 7 

 

Each park may face some unique challenges for groundwater development: 

 Furnberg Park will require additional investment in water conveyance piping. In addition, an evaluation 
would need to be made to assess the potential for a well in Furnberg Park to cause injury to CLAC 382, 
and existing irrigation well located about 1,000 feet northeast of the park. 

 Milwaukie Center is within 0.3 miles of Well No. 8, which has experienced reduced well yield due to 
biofouling. If the biofouling is due to local aquifer conditions, then a well at Milwaukie Center may 
experience similar biofouling issues (note that the cause of the biofouling at Well No. 8 is not known). 
Milwaukie Center will also require additional investment in water conveyance piping. 

 Wichita Park and Homewood Park are within 1.0 miles of Johnson Creek and, therefore, OWRD may find 
that transferring the water right from Well No. 8 to a new well results in an increase in PSI. We recommend 
an in-depth evaluation of PSI and other water rights challenges as a first step for selecting a park for 
development of a municipal groundwater source. In addition: 

 The City would need to obtain an easement at Wichita Park to meet the OHA requirement to own land 
within 100 feet of the well. 
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 The City would need to confirm that commercial land use adjacent to Homewood Park does not pose a 
risk of groundwater contamination, and research DEQ records to confirm that no chemical releases to 
soil or groundwater have been reported at the property. In addition, the property is barely large enough 
to accommodate the 100 foot radius ownership requirement from OHA; the property will need to be 
evaluated further to confirm that the 100 foot radius ownership requirement can be met. 

 The City would need to obtain an easement to meet the OHA requirement to own land within 100 feet of a 
well developed at the Bowman & Brae Property site. 

 

3.3 Limitations 

There are several important limitations associated with the scoring of the potential well locations listed in 
Table 2: 

 Well yields and specific capacities reported on drillers’ logs after the well was first constructed were used 
to characterize existing aquifer conditions and assess whether the aquifer could meet the targeted 
pumping demand. Aquifer performance and well yield can only be confirmed by conducting a drilling and 
testing program. 

 OWRD may find that groundwater has PSI with Johnson Creek even if the well is located more than one-
quarter mile from a the Creek. OWRD may not find PSI for parks located within one quarter mile of 
Johnson Creek if the Park is located closer to the Willamette River.  

 Current land use assesses the relative risk of adversely affecting groundwater quality; it is not an indicator 
of the actual presence/absence of groundwater quality concerns or contamination. Specifically, areas of 
residential land use may have been contaminated due to historical land use, septic systems, illicit 
dumping, etc.  

4 Recommendations and Next Steps 
Results of this evaluation support the following recommendations and next steps: 

 Further evaluate potential water rights challenges or limitations, particularly evaluating the potential for 
OWRD to determine PSI at locations between one-quarter and one mile from Johnson Creek prior to 
selecting a park for groundwater supply development.  

 Research DEQ records of environmental contamination at the preferred park sites to refine which parks 
are best candidate sites for installing a new municipal supply well.  

 The City of Milwaukie uses drywells (also known as Underground Injection Controls or UICs) to infiltrate 
stormwater runoff from municipal rights of way into underground soils. The City’s UICs were authorized by 
a UIC Water Pollution Control Facilities (WPCF) permit from DEQ. The permit requires that the City’s UICs 
are located outside of the two-year time of travel zone of a municipal groundwater well, or have at least 
five feet of vertical separation between the bottom of the UIC and seasonal high groundwater. The City 
should evaluate which parks are the best candidate sites for maintaining compliance with its UIC permit. 

 Assess the potential for wells located near Milwaukie Center to experience biofouling to determine if other 
wells exhibit similar conditions or if biofouling is an aquifer issue. 

 If a test well or production well is drilled, collect a groundwater sample and analyze water quality in a lab 
to inform any treatment requirements.  

 As the City conducts further evaluation of the five parks which are the most favorable for groundwater 
development, the City may learn new information that makes the parks unfavorable. In this case, the City 
should revisit other parks that scored highly but were not considered one of the five most favorable parks 
in this analysis. For example, Willow Place Natural Area did not meet the OHA 100 foot radius criterion or 
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the proximity to water infrastructure criterion. However, the City may find that an easement could be easily 
obtained for the property (to meet the OHA requirement) and that the 1,000 foot distance to 8-inch 
diameter conveyance piping is not a significant barrier to development of a well. 

 

5 References 
City of Milwaukie. 2010. 2010 Water System Master Plan. 382-03-10-01. 

OWRD, 2018. On-line Well Log Query. Accessed by GSI on 30 October 2018. Available online at: 
https://apps.wrd.state.or.us/apps/gw/well_log/.  

PGG, 2008. Well Construction and Testing Report: Production Well 8. Prepared for: City of Milwaukie, Oregon. 

Snyder, D. T., 2008. Estimated Depth to Ground Water and Configuration of the Water Table in the Portland, 
Oregon Area. U.S. Geological Survey Scientific Investigations Report 2008—5059, 52 pp. Available online at: 
https://pubs.usgs.gov/sir/2008/5059/.  

Swanson, R.D., W.D. McFarland, J.B. Gonthier, and J.M. Wilkinson. 1993. A Description of Hydrogeologic Units 
in the Portland Basin, Oregon and Washington.: U.S. Geological Survey Water-Resources Investigation Report 
90-41 

 



A'

A

99e

224

213

Johnson Creek
Jo

hn
so

n C
ree

k

Camas Creek

Alder Creek

Ph
ill

ip s
C r

e ek

Spring Creek

Mount Scott Creek

Willamette River

Kellogg Creek

W
illam ette River

Kellogg
Lake

Crystal
Lake

Twh

Twh

Twh

Twh

Twh

Tcr

Tcr

Qff

Qfc

Qfch

Qfc

Qal

Qff

Qal

Qfch

Qal

Qff

Qfch

Qfc

Qff

Milwaukie
Center

North
Clackamas Park

Stanley Park

Wichita Park
Homewood Park

Minthorn North
Natural Area

Elk Rock
Island

Ardenwald
Park

Monroe
Triangle

Milwaukie
Bay Park

Milwaukie
Pioneer Cemetery

Water
Tower Park

Bowman & Brae
Property

Robert Kronberg
Natural Area

Well #8
Open Space

Spring Park

Willow Place
Natural Area

Balfour Park

Roswell Pond
Open Space

Weber Open
Space

Ball-Michel
Park

Furnberg Park

Century Park

Dogwood Park

Scott Park

100'80'
60'

40'
20'

80'

60'

40'
20'

60
'40

'

80'

60'

40'
60'

20'

40'

20'

60'40
'

40'

20'

10
0'

20'

60'

80'

60'

60'

40'

40'

20'

20'

20'

20'

WELL 4 (CLAC 319)

CLAC 365

CLAC 358

WELL 6 (CLAC 363)

WELL 8A (CLAC 3990)

CLAC 368

CLAC 382

WELL 8B (CLAC 64690)

CLAC 367

WELL 2 (CLAC 307)
WELL 3 (CLAC 308)

WELL 5 (CLAC 305)

WELL 7 (CLAC 315)

Date: November 15, 2018 
Data Sources: METRO, Clackamas Co.,
DOGAMI, Snyder 2008

LEGEND
Well

Cross Section Line

Water Table Elevation

City of Milwaukie Park

Basin Fill Sediments
Qal - Alluvium

Qfch - Missoula Flood Deposits,
Channel Deposits

Qff - Missoula Flood Deposits,
Willamette Silt

Qfc - Missoula Flood Deposits,
Coarse Grained Facies

Volcanic Rocks
Tcr - Columbia River Basalt Group

Twh - Basalt of Waverly Heights and
associated undifferentiated sedimentary
rocks

All Other Features
City Boundary (generalized)

Railroad

Major Road

Watercourse

Waterbody

0 750 1,500 2,250

Feet

Document Path: Y:\0312_Tetra_Tech\Source_Figures\002_City_of_Milwaukie\Figure1_Geology.mxd

FIGURE 1
Surficial Geology

Evaluation of Groundwater
Supply Expansion Potential

at City Parks

City of Milwaukie



Date: November 14, 2018  

LEGEND

Y:\0312_Tetra_Tech\Source_Figures\002_City_of_Milwaukie

FIGURE 2
Cross Section A

Evaluation of Groundwater
Supply Expansion Potential

at City Parks

NOTES:
20X Vertical Exaggeration
AMSL = Above mean sea level
TD = Total Depth

A A’

SW NE City of Milwaukie

Qfc

K
EL

LO
G

G
 C

R
EE

K

C
LA

C
 3

67

C
LA

C
 3

65

C
LA

C
 3

63
(W

EL
L 

#
6)

C
LA

C
 3

82

TD= 178’

TD= 300’

TD= 336’

TD= 270’

300

200

100

0

-100

-200

-300

-400

Distance Along Cross Section Line (Feet)

0 2000 4000 6000 8000 10000 12000 14000 16000

El
ev

at
io

n 
(F

ee
t A

M
SL

)

Qal - Alluvium

Qfc - Missoula Flood Deposits,
Channel Deposits
Qfch - Missoula Flood Deposits,
Willamette Silt

Tm - Sandy River Mudstone

Tg - Troutdale Formation

Basin Fill Sediments

Volcanic Rocks

Tcr - Columbia River Basalt Group

WELL (Screen denoted by
horizontal lines)

Qfc - Missoula Flood Deposits,
Course Grained Facies

Qfc

Qfch

Tg

Tg

Tg

TmTm

Tcr

Tcr

Qal



WELL 4 (CLAC 319)
(620)

CLAC 365
(1125)

CLAC 358
(1075)

WELL 6 (CLAC 363)
(800)

WELL 8A (CLAC 3990)
(725)

CLAC 368
(200)

CLAC 382
(150)

CLAC 387
(525)

WELL 8B (CLAC 64690)
(800)

WELL 2 (CLAC 307)
(557)

WELL 3 (CLAC 308)
(585)

WELL 5 (CLAC 305)
(750)

WELL 7 (CLAC 315)
(1190)

Spring Creek

Camas Creek

Ph
illi

ps
C r

e e
k

Kellogg Creek

Mount Scott Creek

Alder Creek

Johnson Creek

Willa

mette
River

Kellogg Lake

Crystal
Lake

205

Milwaukie
Center

North
Clackamas Park

Stanley Park

Wichita Park
Homewood Park

Minthorn North
Natural Area

Elk Rock
Island

Ardenwald
Park

Monroe
Triangle

Milwaukie
Bay Park

Milwaukie
Pioneer Cemetery

Water
Tower Park

Bowman & Brae
Property

Robert Kronberg
Natural Area

Well #8
Open Space

Spring
Park

Willow Place
Natural Area

Balfour Park

Roswell Pond
Open Space

Weber Open
Space

Ball-Michel
Park

Furnberg Park

Century Park
Dogwood Park

Scott Park

43

99e

213

224

Date: November 15, 2018 
Data Sources: ESRI, USGS, DOGAMI, METRO

LEGEND
Well (with yield)

< 250 gpm

250 - 750 gpm

> 750 gpm

Location of Catastrophic Flood
Channel Deposits (Qfch)

City of Milwaukie Park

All Other Features
City Boundary (generalized)

Railroad

Major Road

Watercourse

Waterbody

0 900 1,800 2,700

Feet

Document Path: Y:\0312_Tetra_Tech\Source_Figures\002_City_of_Milwaukie\Figure3_Well_Yields.mxd

FIGURE 3
Well Yields From the

Troudale Gravel

NOTE:
gpm = gallons per minute

City of Milwaukie

Evaluation of Groundwater
Supply Expansion Potential

at City Parks



Camas Creek

Cr
yst

al 
Sp

rin
gs 

Cr
eek

AlderCreek

Ph
illi

ps Creek

SpringC reek

Mount Scott Creek

Johnson Creek

Kellogg Creek

Willam
ette

 River

Kellogg Lake

Crystal Lake

205

205

205

205

Milwaukie
Center

North
Clackamas Park

Stanley Park

Wichita Park
Homewood Park

Minthorn North
Natural Area

Elk Rock
Island

Ardenwald
Park

Monroe
Triangle

Milwaukie
Bay Park

Milwaukie
Pioneer Cemetery

Water
Tower Park

Bowman & Brae
Property

Robert Kronberg
Natural Area

Well #8
Open Space

Spring Park

Willow Place
Natural Area

Balfour Park

Roswell Pond
Open Space

Weber Open
Space

Ball-Michel
Park

Furnberg Park

Century Park

Dogwood Park

Scott Park

99e

99e

224

43

213

224

213

WELL 4 (CLAC 319)

CLAC 365

CLAC 358

WELL 6 (CLAC 363)

WELL 8A (CLAC 3990)

CLAC 368

CLAC 382

CLAC 387

WELL 8B (CLAC 64690)

WELL 2 (CLAC 307)
WELL 3 (CLAC 308)

WELL 5 (CLAC 305)

WELL 7 (CLAC 315)

Date: November 15, 2018 
Data Sources: METRO, DOGAMI,
Clackamas Co., City of Milwaukie,
City of Portland Areal Imagery
Taken Summer 2015

LEGEND
Well

Water Main (diameter greater
than or equal to 8 inches)

City of Milwaukie Park

All Other Features
City Boundary (generalized)

Railroad

Major Road

Watercourse

Waterbody

0 900 1,800 2,700

Feet

Document Path: Y:\0312_Tetra_Tech\Source_Figures\002_City_of_Milwaukie\Figure4_Water_Main_Map.mxd

FIGURE 4
Water Main Distribution System

City of Milwaukie

Evaluation of Groundwater
Supply Expansion Potential

at City Parks



Milwaukie Center

North
Clackamas Park

Fernberg Park

Wichita Park
Homewood

Park

99e

224

43

Stanley Park

Minthorn North
Natural Area

Elk Rock
Island

Ardenwald
Park

Monroe
Triangle

Milwaukie
Bay Park

Milwaukie
Pioneer Cemetery

Water
Tower Park

Bowman & Brae
Property

Robert Kronberg
Natural Area

Well #8
Open Space

Spring Park

Willow Place
Natural Area

Balfour Park

Roswell Pond
Open Space

Weber Open
Space

Ball-Michel
Park

Century Park

Dogwood Park

Scott Park

Camas Creek

Cr
yst

al 
Sp

rin
gs 

Cr
eek

Alder Creek

Ph
ill

ips
Cr

ee
k

SpringC reek

Mount Scott Creek

Johnson Creek

Kellogg Creek

Willamette River

Kellogg Lake

Crystal Lake

WELL 4 (CLAC 319)

CLAC 365

CLAC 358

WELL 6 (CLAC 363)

WELL 8A (CLAC 3990)

CLAC 368

CLAC 382

CLAC 387

WELL 8B (CLAC 64690)

WELL 2 (CLAC 307)
WELL 3 (CLAC 308)

WELL 5 (CLAC 305)

WELL 7 (CLAC 315)

Date: November 28, 2018 
Data Sources: METRO, DOGAMI,
Clackamas Co., City of Milwaukie

LEGEND
Well

Community Parks
Less Favorable for Groundwater Development

Most Favorable for Groundwater Development

Zoning
Industrial

Commercial

Parks and Open Spaces

Residential1

All Other Features
City Boundary (generalized)

Railroad

Major Road

Watercourse

Waterbody

0 900 1,800 2,700

Feet

Document Path: Y:\0312_Tetra_Tech\Source_Figures\002_City_of_Milwaukie\Figure5_Zoning.mxd

FIGURE 5
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2021 Water System Master Plan 

Appendix J. Water Quality Sampling Plan 

 

 













































































 

 

2021 Water System Master Plan 

Appendix K. Water Quality Reports 
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2021 Water System Master Plan 

Appendix L. O&M Manuals for TP235 and 
TP47 

 

 













































































































































































































































































































































 

 

2021 Water System Master Plan 

Appendix M. Water Emergency Response 
Plan 
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Appendix N. Water Rationing Plan 

 

 













 

 

2021 Water System Master Plan 

Appendix O. Cross Connection Control 
Program 
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Appendix P. Public Works Standards 
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4.0000  WATER MAINS 

4.0010  GENERAL DESIGN REQUIREMENTS 

Performance Standards: Water distribution systems shall be designed to meet State Water 
Administrative Rules, AWWA Standards, and guidelines of these Design Standards. 

Water system design shall provide adequate flow for fire protection and maximum water usage and 
consumption. Required water system demands shall be met by maintaining the minimum operating 
pressures required by the City. For single-family residential areas, the minimum static pressure shall be 
35 PSI, and the minimum fire flow shall be 1,000 GPM. For all other developments, the required fire flow 
shall be as determined by the Fire Chief. 

Water system design shall meet distribution needs for maximum water usage and consumption within a 
given pressure zone. New water systems shall allow for future extensions beyond present development. 
Water mains shall be looped so as to avoid dead ends. 

When water systems are designed where velocities are greater than 5 FPS, special provisions shall be 
made to protect against displacement by erosion and shock. 

All waterlines shall be located within the public right-of-way or as directed by the City Engineer. These 
lines are placed in the public right-of-way for ease of maintenance and access, control of the facility, 
operation of the facility, and to permit required replacement and/or repair. The City Engineer, under 
special conditions, may allow a public waterline to be located within a public water easement as 
referenced in Subsection 4.0024 (Easements). Waterlines shall maintain separation from public or private 
sewer or septic systems. 

4.0011  Pipe Materials and Size 

All public water distribution systems shall be constructed with ductile-iron pipe. All such pipe shall 
be cement mortar-lined pipe with push-on or mechanical type joints. When a corrosive potential 
condition is encountered, all ductile-iron pipe and fittings will be polyethylene encased with an 8-
mil tubing meeting manufacturer and AWWA standards. Where an active cathodic protection 
system is encountered as a result of other utilities, a deviation from the normal pipe 
design/material/installation practice may be required by the City Engineer. 

All pipe, valves, and fittings shall be pressure rated for 250 or 350 PSI. All fittings shall be factory 
cement lined and coated (domestic fittings only). Pipe constructed per Subsection 4.0025 
(Relation to Watercourses) will require the use of restrained pipe joints or ball and socket river 
pipe. 

Water distribution main sizes shall generally conform to the following. 

4-inch: May only be used with approval of the City Engineer in residential zones on dead-end 
streets with a center line distance of less than 250 ft measured from the center of the intersecting 
street to the radius point of the cul-de-sac; with service to not more than 12 residences; and shall 
be connected to a looped minimum 6-inch main. Fire hydrants are not permitted on 4-inch lines. 
All 4-inch lines shall terminate with a standard blowoff (Oregon Standard Drawing RD262). 

6-inch: Minimum size residential subdivision distribution water main for the grid (looped) system, 
not to exceed an unsupported length of 600 ft and shall not be permanently dead-ended. Looping 
of the distribution grid shall be at least every 600 ft. 

8-inch: Minimum size for permanently dead-ended mains supplying fire hydrants with a fire flow 
less than 1,500 GPM and for primary feeder mains in residential subdivisions. 

10 inches and Up: As required for primary feeder lines in subdivisions, industrial, and 
commercial areas. 
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Velocity in distribution mains shall be designed not to exceed 5 FPS. Velocity in service lines, as 
defined in Subsection 4.0050 (Water Service Lines), shall not exceed 10 FPS. Standard trench 
patch section (Standard Drawing 510) will be utilized for all water pipe installed. 

New construction and reconstruction of light rail and freight rail may require improvements to the 
water system at utility crossing locations. Existing pipes in the second half of their useful life 
within the rail zones must be replaced to current standards. Metallic or conductive pipe materials 
are not approved pipe materials at rail crossings. 

All waterlines are to be encased through rail line crossings. Each casing pipe segment is to be 
positioned under rail tracks to avoid joints underneath rail lines. Metallic or conductive pipe 
materials are not approved at rail crossings which includes pipes used as encasement conduit. 

4.0012  Grid System 

The distribution system mains shall be looped at all possible locations. All developments will be 
required to extend mains across existing or proposed streets for future extensions of other 
developments within the city. All terminations shall be planned and located such that new or 
existing pavement will not have to be cut in the future when the main is extended. The installation 
of permanent dead-end mains greater than 250 ft, upon which fire protection depends and the 
dependence of relatively large areas on single mains, will not be permitted. 

4.0013  Dead-End Mains 

Dead-end mains which will be extended in the future shall be provided with a properly-sized 
blowoff (see Oregon Standard Drawing RD262). 

Permanent dead-end mains shall terminate with a standard blowoff assembly (see Oregon 
Standard Drawing RD262). 

4.0014  Restrained Joints 

Restrained joints shall be required for transmission pipelines which cross unstable land, railroad 
tracks, freeways, watercourses, or other locations which could either result in unusual ground 
movements or could result in significant damage to property or life should a leak occur. 

4.0020  ALIGNMENT AND COVER 

4.0021  Right-of-Way Location 

Water systems shall be located south and east from the right-of-way centerline or as directed by 
the City Engineer. Generally, the waterline will be located 4 ft from curbline or edge of pavement. 
Except as provided in Subsection 4.0024 (Easements), all waterlines shall be in the public right-
of-way.  

Curved alignment for waterlines or mains is permitted and shall follow the street centerline when 
practical. The minimum allowed radius shall be based on allowable pipe deflection for the pipe 
diameter and the pipe laying length, but not to exceed 3 joint deflection. 

4.0022  Minimum Cover 

The standard minimum cover over buried water mains within the street right-of-way shall be 36 
inches from finish grade. 

The minimum cover for mains in easements across private property shall be 48 inches from finish 
grade. 

"Finish grade" shall normally mean the existing or proposed pavement elevation. Where the main 
is located in the cut or fill side slope or where mains are located in easements, "finish grade" shall 
mean final ground elevation at the water main alignment. 
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4.0023  Separation with Sewer Lines 

Water mains shall be installed a minimum clear distance of 10 ft horizontally from sanitary sewers 
and shall be installed to go over the top of such sewers with a minimum of 18 inches of clearance 
at intersections of these pipes. When physical conditions render this spacing impossible or 
impractical, then cast-iron water pipe with watertight joints or concrete encasements is required 
for the sewer line. Wherever it is necessary for sewer and water lines to cross each other, the 
crossing should be at an angle of approximately 90° and the sewer shall either be located 18 
inches or more below the water line or be constructed of cast-iron water pipe with watertight joints 
for a distance of 9 ft on both sides of the water line. Exceptions shall first be approved by the City 
Engineer. In all instances, the distances shall be measured edge to edge. The minimum spacing 
between water mains and storm drains, gas lines, and other underground utilities, except sanitary 
sewers, shall be 3 ft horizontally when the standard utility location cannot be maintained (Refer to 
OAR 333-061-0050 Figure 1). 

Where water mains are being designed for installation parallel with other water mains, utility pipe, 
or conduit lines, the vertical separation shall be 12 inches below or in such a manner which will 
permit future side connections of mains, hydrants, or services, and avoid conflicts with parallel 
utilities without abrupt changes in vertical grade of the above mentioned main, hydrant, or 
service. Where crossing of utilities is required, the minimum vertical clearance shall be 6 inches. 

4.0024  Easements 

Mains placed in easements along a property line, shall have easements centered on the property 
line and shall be offset 18 inches from the property line. Mains placed in easements along a 
right-of-way line shall be offset a minimum 3 ft from the right-of-way line and within a minimum 
10-ft-wide easement. For mains placed in easements located other than along a property or 
right-of-way line, the main shall be placed in the center of the easement. Easements, when 
required, shall be exclusive and a minimum of 15 ft in width. The conditions of the easement shall 
be such that the easement shall not be used for any purpose which would interfere with the 
unrestricted use for water main purposes. Under no circumstances shall a building or structure be 
placed over a water main or water main easement. This includes overhanging structures with 
footings located outside the easement. 

Easement locations for public mains serving a PUD, apartment complex, or commercial/industrial 
development shall be in parking lots, private drives, or similar open areas which will permit 
unobstructed vehicle access for maintenance by City personnel. 

Any water main placed within a water main easement shall be marked with permanent posts and 
metal signs at all angle points and line or sight of joints. In addition, such posts and signs shall be 
placed where the waterline intersects the public right-of-way at the easement location. A 
monument cap set in the pavement of parking lots shall be an acceptable alternative to the sign. 
The City shall provide wording for the sign/monument. 

All easements must be furnished to the City Engineer for review and approval prior to recording. 
Easements shall state that the City will not in any way be responsible for replacing landscaping 
including any shrubs or trees, fencing, or other structures that may exist or have been placed in 
the easement. 

4.0025  Relation to Watercourses 

New water mains may cross over or under existing streams, ponds, rivers, or other bodies of 
water. 

A. Above Water Crossings 

The pipe shall be engineered to provide support, anchorage, and protection from freezing 
and damage, yet shall remain accessible for repair and maintenance. All above water 
crossings will require review and approval by the City Engineer. 
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B. Underwater Crossings 

1. Mains crossing stream or drainage channels shall be designed to cross as nearly 
perpendicular to the channel as possible. Mains shall be in a carrier pipe for 
underwater crossings. 

2. Valves shall be provided at both ends of the water crossing so that the section can 
be isolated for testing or repair. The valves shall be easily accessible and not subject 
to flooding. The valve nearest to the supply source shall be in a manhole. Permanent 
taps shall be made on each side of the valve within the manhole to allow insertion of 
a small meter for testing, to determine leakage, and for sampling. 

3. The following surface water crossings will be treated on a case-by-case basis: 

a. Stream or drainage channel crossing for pipes 12 inches inside diameter and 
greater. 

b. River or creek crossings requiring special approval from the Division of State 
Lands. 

4. The minimum cover from the bottom of the streambed or drainage channel to the top 
of pipe shall be 36 inches. 

5. A scour pad centered on the waterline will be required for mains less than 12 inches 
inside diameter when the cover from the top of the pipe to the bottom of the 
streambed or drainage channel is 30 inches or less. The scour pad shall be concrete, 
6-inch thick over and under the pipe and 6-ft wide; reinforced with #4 rebars with 12-
inch grid spacing; and shall extend to a point where a 1:1 slope begins at the top of 
the bank and slopes down from the bank away from channel centerline and intersects 
the top of the pipe. 

4.0030  APPURTENANCES 

4.0031  Valves 

In general, valves shall be the same size as the mains in which they are installed. Valve types 
and materials shall conform to the Oregon Standard Specifications for Construction. 

Distribution system valves shall be located at the tee or cross fitting. There shall be a sufficient 
number of valves located such that not more than 4, and preferably 3 valves, must be operated to 
affect any one particular shutdown. The spacing of valves shall be such that the length of any one 
shutdown in commercial or industrial areas shall not exceed 500 ft nor 800 ft in other areas. 

Valves shall be installed at each cross, tee, or any tap 2 inches or greater in diameter connected 
to the main line. In general, intersections shall be valved in at least 2 branches and 
cross-intersections shall be valved at all branches. Transmission water mains shall have valves at 
not more than 1,000-ft spacings. Hazardous crossings such as creeks, railroad, and freeway 
crossings, shall be valved on each side. 

Distribution tees and crosses for future branch lines on transmission mains may be required at 
the direction of the City Engineer. 

4.0032  Fire Hydrants 

The public fire hydrant system shall be designed to provide adequate flow as required. The 
distribution system shall be designed in commercial/industrial areas to accommodate fire flows up 
to 1,500 GPM. Minimum fire flow in single-family residential areas shall be 1,000 GPM. 

The distribution of hydrants shall be based upon the required average fire flow for the area 
served. Design coverage shall result in hydrant spacing of approximately 400 ft in residential 
areas, approximately 300 ft in commercial or industrial subdivisions, or as approved by the Fire 



 

City of Milwaukie Public Works Design Standards  PWS Sec 4 - Water Design Stds 
Section 4Water  May 15, 2007 (last rev. October 1, 2019) 
 

Chief and City Engineer. In addition, sufficient hydrants shall be available within 1,000 ft of a 
building in commercial/industrial areas to provide its required fire flow. 

Residential hydrants shall be located as nearly as possible to the corner of street intersections 
and not more than 400 ft from any cul-de-sac radius point. 

No fire hydrant shall be installed on a main of less than 8 inches inside diameter unless it is in a 
looped system of 6-inch mains. The hydrant lead shall be a minimum 6 inches inside diameter. 

All fire hydrants will be located behind the existing or proposed sidewalk or in the planter strip. 
Hydrants shall be placed as to not interfere with driveways and curb ramps. If any public hydrant 
encroaches on private property, an easement will be provided as directed by the City Engineer. 

No hydrant shall be installed within 5 ft of any existing aboveground utility and there shall not be 
any utility facilities installed closer than 5 ft from an existing hydrant. 

Hydrant installation shall conform to Oregon Standard Drawing RD254. Full-depth hydrants will 
be required in all installations. Installation of hydrant extensions will not be allowed, unless 
approved by the City Engineer. 

Each fire hydrant shall have an auxiliary valve and valve box which will permit repair of the 
hydrant without shutting down the main supplying to the hydrant. Such auxiliary valves shall be 
resilient wedge gate valves. The auxiliary valve shall have mechanical joint-flange joint ends as 
referenced in the Oregon Standard Drawing RD254. The valve shall be connected directly to the 
water main using a flange joint tee, tie rods, or megalug. 

Hydrants shall not be located within 20 ft of any building, and shall not be blocked by parking. The 
large hydrant port should face the road or travelway. 

Guard posts, a minimum of 3 ft high, shall be required for protection from vehicles when 
necessary. Such protection shall consist of 4-inch diameter steel pipes, 6 ft long, filled with 
concrete, and buried a minimum of 3 ft deep in concrete, and located at the corners of a 6-ft 
square with the hydrant located in the center. Use of posts other than at the four corners may be 
approved by the City Engineer. 

4.0033  Pressure-Reducing and Air Release Valves 

The City's water distribution system is divided into several pressure zones. Where water systems 
cross these zone lines, a pressure-reducing valve station will be required. The specific design 
and location for such valves will be reviewed and approved by the City Engineer. 

When designated by the City Engineer, air release valves, per Oregon Standard Drawing RD270, 
shall be installed. Such valves will be required on large diameter lines at all high points in grade. 

4.0034  Railroad or Freeway Crossings 

All such crossings defined above, or as determined by the City to be of a hazardous nature, shall 
be valved on both sides of the crossing. Casing of railroad or freeway crossings shall be as noted 
in the permit from the respective agency and as approved by the City. Waterlines and casing 
materials shall be designed to minimize the cathodic protection required. All accessible structures 
shall be located a minimum of 15 ft from railroad crossing gate arms outside of the rail area, at 
least 25 ft from a light rail track centerline, and 50 ft from the rail track centerline for freight and 
higher speed trains. Pipes shall be sized per Water Master Plan and full build-out requirements at 
all rail crossings. Materials to be approved by City Engineer. 

4.0040  BACKFLOW PREVENTION 

Backflow prevention devices shall be required on all water services supplying 3-story buildings and taller.  



 

City of Milwaukie Public Works Design Standards  PWS Sec 4 - Water Design Stds 
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4.0050  WATER SERVICE LINES 

The sizes of water service lines which may be used are 1, 2, 4, 6, 8, 10, and 12 inches. Water service 
lines will be reviewed for effects on the distribution system and shall not be greater in size than the 
distribution main. 

For services 2-inch and greater, a design drawing must be submitted showing the vault and fitting 
requirements with the expected flow (normal and maximum day flow) requirements and proposed usage. 

Domestic service lines 1-inch through 2-inch shall normally extend from the main to behind the curb, with 
a meter curb stop and meter box located at the termination of the service connection (Standards 401 and 
402). Meter to be provided and installed by City. Meter boxes are to be provided by the developer. In 
general, individual service connections shall terminate in front of the property to be served and shall be 
located 18 inches each side of a common side property line. 

When a corrosive potential condition is encountered and the copper service passes over or under an 
active cathodic protection system, the service will be installed in a Schedule 40 PVC conduit for a 
distance of 10 ft on each side of the active system. All conduit placements will be as-built. Pex water 
service lines are approved to be used in areas where copper service lines fail prematurely. 

4.0051  Fire Service 

There are four categories of private fire services:  

1. Hydrants; 

2. Fire sprinkler lines; 

3. Combination hydrant and fire sprinkler lines; and  

4. Combination plumbing and fire sprinkler heads. 

The water fire service line shall normally extend from the main to the property line and end with a 
vault metering device and valves. An approved backflow prevention device will be required of the 
property being served. 

4.0052  Fire Vaults 

A vault will be required when a development provides fire sprinklers. The vault drawing will be 
included on construction drawings submitted to the City Engineer. The vault shall contain all 
valves, fittings, meters, and appurtenances required for fire service to the development. 

4.0060  SYSTEM TESTING 

All new water systems (lines, valves, hydrants, and services) shall be individually pressure tested, 
chlorinated, and tested for bacteria. All testing shall be performed in accordance with Section 01140  
Potable Water Pipe and Fittings of the Oregon Standards for Construction and in the presence of a City 
Inspector. Sampling test charges are the responsibility of the developer. 

4.0070  WATER QUALITY SAMPLING STATIONS 

Water sampling stations will be required as directed by the City Engineer. Approved station is Kupferle 
Eclipse #88- at no additional charge. 

END OF SECTION 
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Q. CIP DISTRIBUTION SYSTEM PROJECT LOCATIONS 

 

Project D2—Moores Street, Ochoco Street, 25th Avenue, Main Street/24th Avenue 
Description Replace 10-inch pipe with 650 feet of 12-inch pipe on Main St. 

Replace 6,10-inch pipe with 890 feet of 12-inch pipe on Ochoco 
St. Replace 6,10-inch pipe with 1000 feet of 12-inch pipe on 
Moores St. Replace 6-inch pipe with 450 feet of 12-inch pipe on 
25th Ave. 

Estimated Cost $1,041,850 
Recommended Schedule 2026 
Purpose Fire Flow 
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Project D3—Firwood Street 
Description Install 1470 feet of 12-inch pipe on Firwood St. 
Estimated Cost $511,050 
Recommended Schedule 2027 
Purpose Fire Flow 
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Project D4—Flavel Drive 
Description Install 800 feet of 12-inch pipe on Flavel Dr. 
Estimated Cost $280,000 
Recommended Schedule 2027 
Purpose Fire Flow 
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Project D5—Winworth Court 
Description Replace 4-inch pipe with 500 feet of 8-inch pipe on Winworth Ct. 
Estimated Cost $125,500 
Recommended Schedule 2028 
Purpose Fire Flow 
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Project D6—23rd Avenue, Clatsop Street, McLoughlin Boulevard 
Description Install 750 feet of 12-inch pipe on 23rd Ave. Replace 6-inch pipe 

with 600 feet of 12-inch pipe on Clatsop St. Replace 6-inch pipe 
with 660 feet of 12-inch pipe on McLoughlin Blvd. 

Estimated Cost $700,150 
Recommended Schedule 2027 
Purpose Fire Flow 
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Project D7—Elk Street, 51st Avenue, 52nd Avenue 
Description Replace 4-inch pipe with 240 feet of 8-inch pipe on Elk St. Install 

380 feet of 8-inch pipe on 51st Ave. Install 380 feet of 8-inch pipe 
on 52nd Ave. 

Estimated Cost $252,000 
Recommended Schedule 2025 
Purpose Fire Flow 
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Project D8—44th Avenue, Howe Lane, 46th Avenue 
Description Replace 4-inch pipe with 260 feet of 8-inch pipe on 44th Ave. 

Replace 4-inch pipe with 440 feet of 8-inch pipe on Howe Ln. 
Replace 4-inch pipe with 260 feet of 8-inch pipe on 46th Ave. 

Estimated Cost $239,800 
Recommended Schedule 2027 
Purpose Fire Flow 
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Project D9—Drake Street, 38th Avenue 
Description Replace 6-inch pipe with 360 feet of 8-inch pipe on Drake St. 

Replace 4, 6-inch pipe with 780 feet of 8-inch pipe on 38th Ave. 
Estimated Cost $286,700 
Recommended Schedule 2031 
Purpose Fire Flow 
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Project D10—Concrete Reservoir to Zone 2 (Harvey Street, Balfour Street, Kelvin Street) 
Description Replace 16-inch transmission main from the Concrete Reservoir 

to Zone 2 with 3800 feet of 18-inch pipe. 
Estimated Cost $1,786,000 
Recommended Schedule 2028 
Purpose Transmission 
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Project D11—Rio Vista Street, Adams Street, 47th Avenue, Washington Street, Ada Lane 
Description Replace 6-inch pipe with 1550 feet of 8-inch pipe on 

Adams St. Replace 6-inch pipe with 300 feet of 8-inch pipe 
on 47th Ave. Replace 6-inch pipe with 900 feet of 8-inch 
pipe on Ada Ln. Replace 4, 6-inch pipe with 1,010 feet of 
8-inch pipe on Rio Vista St. Replace 6-inch pipe with 190 
feet of 8-inch pipe on Washington St. 

Estimated Cost $993,250 
Recommended Schedule 2028 
Purpose Fire Flow  
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Project D12—Myrtle Street, Campbell Street, Oak Street, Retail Center 
Description Replace 6-inch pipe with 800 feet of 16-inch pipe on Oak 

St. Replace 6-inch pipe with 550 feet of 16-inch pipe on 
Campbell St. Replace 8-inch pipe with 220 feet of 12-inch 
pipe in the retail center. Replace 8-inch pipe with 1820 
feet of 16-inch pipe in the retail center west of 37th Ave. 
Replace 6-inch pipe with 240 feet of 12-inch pipe on Oak 
St. Replace 4-inch pipe with 800 feet of 8-inch pipe on 
Myrtle St. 

Estimated Cost $1,722,950 
Recommended Schedule 2027 
Purpose Fire Flow 
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Project D13—South of Kellogg Lake 
Description Replace 10-inch pipe with 300 feet of 16-inch pipe on Sparrow St. 

Replace 10-inch pipe with 250 feet of 16-inch pipe on Lakewood 
Dr. Replace 10-inch pipe with 850 feet of 16-inch pipe off road. 
Install PRV at Oatfield Rd and Guildford Ct. Replace 6-inch pipe 
with 330 feet of 16-inch pipe at Kellogg Lake Apartments. 
Replace 10-inch pipe with 380 feet of 16-inch pipe on Oatfield 
Rd. Install PRV at Lakewood Dr and McLoughlin Blvd. 

Estimated Cost $1,165,150 
Recommended Schedule 2029 
Purpose Fire Flow 
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Project D14—Roswell Street/Boyd Street Connection 
Description Install 450 feet of 8-inch pipe between Roswell St and Boyd St. 
Estimated Cost $113,750 
Recommended Schedule 2024 
Purpose Fire Flow 
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Project D16, D17, D18, D19—Upsize Dead End Mains 
Description D16 Replace 4-inch pipe with 180 feet of 8-inch pipe on 30th Ave. 

D17 Replace 4-inch pipe with 180 feet of 8-inch pipe on 31st Ave. 
D18 Replace 4-inch pipe with 300 feet of 8-inch pipe on 55th Ave. 
D19 Replace 6-inch pipe with 470 feet of 8-inch pipe on 41st Ct. 

Estimated Cost D16 $43,900 
D17 $43,900 
D18 $76,500 
D19 $118,850 

Recommended Schedule 2032 
Purpose Fire Flow 
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Project D20—International Way Vicinity 
Description Install 580 feet of 16-inch pipe on Minthorn Springs. Replace 10, 

12-inch pipe with 3600 feet of 16-inch pipe on International Way. 
Replace 8-inch pipe with 670 feet of 16-inch pipe on Minthorn 
Loop. Replace 6-inch pipe with 400 feet of 8-inch pipe in the 
industrial area east of 37th Ave. 

Estimated Cost $2,182,250 
Recommended Schedule 2028 
Purpose Fire Flow 
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Project D21—Fieldcrest, 47th Avenue 
Description Replace 6-inch pipe with 250 feet of 8-inch pipe on 47th 

Ave. Replace 4, 6-inch pipe with 1750 feet of 8-inch pipe 
on Fieldcrest Dr. Replace 6-inch pipe with 1120 feet of 
8-inch pipe on Fieldcrest Ave. 

Estimated Cost $782,600 
Recommended Schedule 2029 
Purpose Fire Flow 
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Project D23—King Road, Llewellyn Street, Harrison Street 
Description Replace 6, 8-inch pipe with 1660 feet of 12-inch pipe 

on King Rd. Replace 8-inch pipe with 1300 feet of 
12-inch pipe on Llewellyn St. Replace 8-inch pipe with 
670 feet of 12-inch pipe on Harrison St. Replace 4, 
10-inch pipe with 270 feet of 12-inch pipe on 42nd 
Ave. 

Estimated Cost $1,358,500 
Recommended Schedule 2031 
Purpose Fire Flow 
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Project D24—30th Avenue, Sellwood Street, 32nd Avenue, Wister Street 
Description Replace 6-inch pipe with 710 feet of 8-inch pipe on 30th Ave. 

Replace 6-inch pipe with 520 feet of 8-inch pipe on Sellwood St. 
Replace 6-inch pipe with 560 feet of 8-inch pipe on 32nd Ave. 
Replace 6-inch pipe with 250 feet of 8-inch pipe on Wister St. 

Estimated Cost $511,200 
Recommended Schedule 2031 
Purpose Fire Flow 
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Project D25—King Rod Hydrants 
Description Reconnect King Rd Hydrants to 10-inch line. 
Estimated Cost $19,400 
Recommended Schedule 2031 
Purpose Fire Flow 
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