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1. Introduction
1.1 Purpose
The purpose of this project is to protect the health and safety of the residents of the City of Port Orchard
(City) and the water quality of Sinclair Inlet from a catastrophic failure of the seawall protecting the Marina
Pump Station (MPS) and to increase the reliability and capacity of the pump station.
This Engineering Report (Report) includes a flow analysis, preliminary design, design and construction
schedules, and a preliminary opinion of probable project costs. An alternatives analysis was performed,
and the recommended alternative is to replace the failing seawall, replace the existing high flow pumps,
seismically retrofit the electrical and controls building, upgrade the mechanical equipment, and upgrade the
electrical, instrumentation, and controls equipment.

1.2 Background
The Marina Pump Station (MPS) is located in Port Orchard, Washington, north of Bay Street in the parking
lot of Kitsap Bank. There are four dry pit pumps: two 150 horsepower (HP) Worthington pumps each with a
capacity of 3,600 gallons per minute (gpm), and two 25 HP Vaughan Chopper pumps each with a capacity
of 1,150 gpm. The capacities are based on manufacturer’s pump curves provided by the City. All the
City’s wastewater flows are pumped through the Marina Pump Station to the West Sound Treatment Plant
(WSTP), except for a portion of the east part of the City that receives sewer service directly from West
Sound Utility District. The project location and current and future service areas are shown on Figure 1.
The pump station needs to be rehabilitated to protect the water quality of Sinclair Inlet for the following
reasons:







Both 150 HP pumps are at the end of their useful life.
Parts for the existing emergency generator are scarce, the automatic transfer switch is at the end
of its useful life, and the fuel storage does not have secondary containment.
The drywell ventilation does not meet Department of Ecology (DOE) requirements.
The plug valve located downstream of all the pumps does not function, specifically it cannot be
closed.
Current DOE regulations require removal of sanitary sewer overflows.
The seawall protecting the generator and controls building is failing and needs to be replaced.

1.3 Ownership and Management
The MPS is owned by the City of Port Orchard. The authorized representative and their address and
telephone number are:
Mark Dorsey, P.E., Public Works Manager
360-876-4991
216 Prospect Street
Port Orchard, WA 98366
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2. Alternatives Analysis
Three alternatives were evaluated for the MPS upgrade: “Do Nothing”, “Relocation”, and “Seawall Repair”.

2.1 Alternative 1 – Do Nothing
The “Do Nothing” alternative is to leave the MPS in its current condition with no upgrades. This is not
acceptable due to the level of risk to the electrical and controls building because of the failing seawall. If
the seawall fails, catastrophic volumes of raw sewage will flow into Sinclair Inlet causing much harm to an
already compromised water body. Additionally, equipment obsolescence is not addressed, and lastly,
predicted future flows will not be conveyed to the West Sound Wastewater Treatment Plant.
There is no monetary cost for the Do Nothing alternative, but the social and environmental costs of doing
nothing are very high.

2.2 Alternative 2 – Relocation
The “Relocation” alternative includes the construction of a new pump station south of Bay Street away from
the failing seawall. New gravity sewers will need to be constructed to reroute flow to the new station.
Constructing a new pump station away from the seawall decreases risk compared with the Do Nothing
alternative, but the seawall will still be at risk of failure, and this alternative is more expensive than replacing
the seawall. While a failing seawall with this alternative will not release raw sewage into Sinclair Inlet, it will
cause damage to the Marina and destroy the outlook on top of the electrical and controls building.
The opinion of probable project cost of Alternative 2 is $8,130,000, including land acquisition. This
alternative will not affect operations and maintenance costs.

2.3 Alternative 3 – Seawall Repair
The third alternative is to replace the seawall, replace the high flow pumps, mechanical, and electrical
equipment, and seismically retrofit the electrical and controls building. This alternative is more cost
effective than relocating the pump station and does not require additional land. Repairing the seawall will
protect the water quality of Sinclair Inlet, protect the waterfront and marina from a seawall failure, and
replacing the aging equipment provides better redundancy and allows for future peak flows.
The opinion of probable project cost of Alternative 3 is $4,100,000. This project will not affect operations
and maintenance costs.

2.4 Recommended Alternative
Alternative 3 is the recommended alternative. The remainder of the Report is based on proceeding with
this alternative.

3. Summary and Conclusion
Following the alternatives analysis, preliminary evaluations were conducted to determine appropriate pump
station rehabilitation components based on the use of existing assets, capital costs, ease of operations and
maintenance, and impacts to the public, including traffic and local businesses. As part of the evaluations, a
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condition assessment was performed that determined that the recommended upgrades need to include
replacement of: the seawall, both large pumps, electrical and mechanical equipment, rerouting of an
influent sewer line to the wet well, and installation of a temporary bypass facility. The recommended
upgrades are summarized in Table 1.
A flow analysis determined that the design flow for the MPS is 6,000 gpm at 177 feet total dynamic head
(TDH).
The preliminary opinion of probable project costs for the recommended upgrades is $4,100,000. A detailed
breakdown is included in Table 4.
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Figure 1 Service Area
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Table 1
Recommended Pump Station Upgrades
Item
Replace seawall
Replace high flow pumps

Variable Frequency Drives (VFDs)
for new pumps

Install bypass vault
Replace mechanical equipment as
necessary
Replace emergency generator

Relocate 8” sewer inlet
Upgrade electrical,
instrumentation, and controls
equipment
Seismic retrofit of building
Modify drywell access.

Benefit
 This will replace the failing seawall that is protecting the
controls building.
 150 HP pumps are approaching end of useful life.
 Worthington pumps are no longer manufactured.
 New pumps will meet future design flows.
 VFD will allow pumps to operate over range of flows.
 VFD will reduce pump starts.
 By reducing the flow rate when possible, velocities will
decrease in the force main, reducing energy use. Lower flows
rates will also improve operations at the South Kitsap Water
Reclamation Facility.
 Allows station bypass for improved maintenance and potential
for cleaning and coating the wet well.
 Plug valve has seized and cannot be closed; replacing will
allow for improved maintenance.
 Existing generator reaching end of design life.
 Replacement parts are available for new emergency
generator.
 Increased capacity to support the new higher horsepower
pumps.
 Results in single inlet to the wet well allowing for easier
isolation of the wet well.
 Electrical equipment has reached the end of its useful life.
 Operator interface in pump building will allow operator to
control pumps in same room as pumps.
 Lighting levels in the dry well will be improved.
 Retrofit building so that pump station operation can continue
after an earthquake.
 Direct access to the drywell without going through the
bathroom would improve security and allow for access when
the bathroom is occupied.

4. Condition Assessment
BHC conducted a cursory site inspection of the MPS in August 2011 (the detailed assessment is included
as Appendix A). A brief summary of the assessment follows:



150 HP pumps have reached the end of their useful life and need to be replaced.
The existing variable frequency drive (VFD) will not work with the new pumps and will need to be
replaced.
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Emergency generator and transfer switch have reached the end of their useful lives and need to be
replaced.
The following electrical equipment needs to be replaced:
o Service equipment.
o Motor starter panel.
o Wet well level instrumentation.
o Lighting in the dry well does not sufficiently illuminate the room and needs to be replaced and
designed for higher lighting levels.
Ventilation in the dry well does not meet DOE requirements for air changes per hour and needs
improvement.
Suction and discharge piping will need to be modified to connect to new pumps.
Pressure transmitters should be replaced with non-clogging type.
The plug valve on the force main is seized open and needs to be replaced.
Pump station needs a bypass in order to isolate the wet well and pump station for operation and
maintenance.
Overflow flap valve is no longer working properly and current DOE regulations require removal of
sanitary sewer overflows.
The seawall protecting the generator and controls building is failing and needs to be replaced.

5. Design Criteria and Constraints
5.1 Project Datum
The project will be designed using the City’s vertical datum (NGVD29).

5.2 100-Year Flood Elevation
According to the pump station as-built drawings, the datum is the following:
“Project datum is Mean Lower Low Water plus 100 feet which equals Geodetic Mean Sea Level plus
93.65 feet through the medium of the Pacific Northwest Supplementary Adjustment of 1947.”
Based on our interpretation of this datum, Mean Lower Low Water would be elevation 100, and Mean Sea
Level would be 106.35. Therefore, to convert the drawing to NGVD 29, which is equivalent to the Geodetic
Mean Sea Level described above, 106.35 would be subtracted from the elevations shown on the plans.
The site elevation ranges from 8.9 to 10.18 on the NGVD 29 datum based on the as-built drawings.
The 100-year flood elevation was determined using FEMA mapping to be 9.5 feet on the NGVD 29 datum.
FEMA mapping shows the site to be within the flood plain area.
A topographic survey was not included as part of this project. Therefore, it is recommended that a
topographic survey be conducted as part of the final design effort to confirm actual elevations. If the
opening to the wet well is below the 100-year flood elevation, the openings will need to be raised above the
100-year flood elevation.
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5.3 Design Flow
The MPS collects flow from all properties that have sewer service within the City, except for an area in the
eastern portion of the city limits that has sewer service through the West Sound Utility District.
The 2036 population and number of employees were estimated in the 2016 General Sewer Plan Update
(Sewer Plan) using projected data from Kitsap County and the Puget Sound Regional Council. Those
projections were then used to project 2036 flows. Per capita and per employee flow rate estimates were
based on average City flows and population and employee data and are shown in Table 2 below. Average
annual and infiltration and inflow flows were input into a hydraulic model developed as part of the Sewer
Plan to determine peak hour flow rates to the MPS under 2036 conditions.
The peak hour 2036 sewer flow to the MPS is calculated to be 6,000 gpm. The corresponding total
dynamic head (TDH) for 6,000 gpm is 177 feet.
Table 2
2036 Flow Criteria
Per Capita Flow
Per
Population Employees
gallons per
Employee
Avg Day
Served by Served by
capita per day
Flow
Flow (mgd)
MPS
MPS
(gpcd)
(gped)
17,575
5,898
78
32
1.56

Peak Hour
Flow (mgd)

Peak Hour
Flow
(gpm)

8.64

6,000

6. Design Components and Constraints
6.1 Pump Selection
6.1.1 System Curve Calibration
The MPS system curve was developed based on as-built information. The system curve was confirmed by
comparing the calculated system curve with pump flow data collected by the City. The 150 HP constant
speed pump and the 25 HP constant speed pumps were tested. The 150 HP VFD pump is not manually
controllable and was not able to be tested. The pump station is currently operating at approximately 1,150
gpm at 39 feet TDH for the 25 HP pumps and 3,650 gpm at 92 feet TDH for the 150 HP pumps. The
system curve and manufacturer’s pump curves for the existing pumping system are presented in Figure 2.
6.1.2 Pump Selection
The 25 HP pumps are relatively new, in good condition, and will therefore not be replaced. The rated point
for the new large pumps is 6,000 gpm at 177 feet TDH based on the flow and system curve analyses. The
City has been pleased with the performance of the 25 HP Vaughan Chopper Pumps and has expressed
interest in using Vaughan Chopper Pumps to replace the 150 HP pumps; however, neither Vaughan nor
any other pump manufacturer produces a chopper pump capable of achieving the design flow and head.
The pump must be designed for sewage handling, and must be a solids handling pump capable of passing
a minimum 3-inch sphere.
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The Flygt NT 3312 pump appears to be well suited to replace the two 150 HP pumps based on its
competitive cost and ability to handle rags. The other pumps would also work well and could be included in
the bid documents to avoid sole sourcing of the pumps.
Other pumps that meet the rated point are available and are summarized in Table 3. The pump curve for
the Flygt pump is plotted on the system curve in Figure 3. Other manufacturer’s pump curves are similar.
Manufacturer’s pump curves are included in Appendix B.
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Figure 2 Existing Pump and System Curves
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Figure 3 Replacement Pump Curves
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Table 3
Available Pumps Comparison
Pump

Motor
HP

Efficiency

Flygt NT3312

470

79%

Fairbanks
Morse B5741C
Non-clog

500

82%

Cornell
10NHTB

400

81%

Cost per
Pump

Advantages

 Impeller is designed to
cut rags to prevent
clogging
$190,000
 High motor turn down
with VFD allows for
wider range of flows
 Most efficient
operation
$150,000  Passes 4.25-inch
sphere
 Less expensive pump
 Efficient operation
 Passes 4.75-inch
$155,000
sphere
 Smaller motor size

Disadvantages
 Least efficient pump
analyzed
 More expensive than
other pumps

 Larger motor size than
other pumps
 The City has had
ragging issues with the
Cornell pumps at Bay
Street Pump Station

6.2 Motor Drives
Due to diurnal, seasonal, and long-term flow variations, it is recommended that the new pumps be
equipped with variable frequency drives (VFD). At high flows, the velocities in the force main approach 8
feet per second, which results in high head loss and nears the recommended design limit for sewer force
main velocities. Operating at reduced speeds will save energy by reducing head loss. Additionally, the
number of starts will be minimized, reducing wear on the motors.

6.3 Pump Discharge Piping
Suction and discharge piping in the pump station will need to be replaced to accommodate higher velocities
from the new high flow pumps. The piping is currently 14-inches on both the suction and discharge side
until the piping reaches the header where the discharge piping of the two 150 HP pumps combine. This
14-inch piping, including valves and fittings, will need to be replaced with 18-inch piping. The pump station
will need to be shut down to replace this piping, so the bypass must be in place and operational. The
preliminary plan and section layouts for the pump discharge piping are presented in Figures 4 and 5.
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Figure 4 Pump Discharge Piping Plans
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Figure 5 Pump Discharge Piping Sections

13

City of Port Orchard
Marina Pump Station
Engineering Report

6.4 Bypass Piping
There is currently no capability for bypassing the MPS. All of the sewer collection system operated by the
City flows to the MPS. Due to the importance of the MPS, the City would like to have a bypass installed.
This would allow the City to clean and coat the wet well, inspect the piping entering and exiting the wet well,
and inspect and maintain the level sensors. Additionally, in the case of equipment failure in the pump
station, the City could use the bypass to continue operation of the station, rather than having a sewage
overflow into Sinclair Inlet.
It is recommended that a bypass vault be installed on the force main downstream of the pump station. The
bypass will allow the operators to plug the influent lines into the wet well and use temporary pumps to
bypass the station. The construction would use a wet tap to install the bypass port and a line stop to allow
for the installation of a new valve in the force main. The wet tap can be performed with the pump station in
operation, and once the line stop is installed, a temporary bypass can be set up so that the force main
isolation valve can be installed. The proposed temporary bypass plan is presented in Figure 6.
A second alternative would be to pump the wet well down and take the pump station out of service for
several hours to cut in a pre-assembled bypass port and valve system. This option was considered to have
too high of a risk of failure and results in more disruption to local residents and businesses and is therefore
not recommended. The risk is due to the pump station needing to be removed from service and the force
main drained without a bypass system in place. If something went wrong during construction that would
require a longer shutdown, a bypass system consisting of above ground piping or tanker trucks would be
required. Neither of these options is considered feasible. The average daily flow in July 2011 was
approximately 900 gpm. Assuming a DOE recommended dry weather peaking factor of 2, a peak flow of
1,800 gpm was obtained, a 4,500-gallon tanker truck, a 10-minute transit time to the treatment plant, and a
10-minute discharge time into the treatment plant, it would take a minimum of 14 tanker trucks to bypass
the station. Significant traffic control would be required to ensure continuous operation of the tanker
bypasses. Due to the costs of the tanker trucks and traffic control, as well as the risk in the event that
traffic or an automobile accident prevents the trucks from bypassing the station, this option is not
recommended.
If dewatering is required for installing a bypass vault, the extracted groundwater will need to be treated
before being discharged back into the City’s collection system.

6.5 Wet Well Rehabilitation
The concrete in the wet well appears to be in good condition, therefore replacement of the wet well is
unnecessary at this point. After the bypass piping described in the previous section is installed, a more
thorough condition assessment should be performed. The wet well should also be cleaned and coated with
Raven 405 or an equivalent lining system to protect the concrete from future degradation.
The existing wet well is adequate for future flows because VFDs are used to maintain level in the wet well.
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Figure 6 Temporary Bypass
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6.6 Relocated Influent Sewer Line
There is an existing 8-inch diameter sewer line that enters the wet well from the north. It is recommended
that this sewer line be relocated so that it discharges into the same manhole as the 36-inch diameter
gravity sewer, prior to entering the wet well. This reduces the influent lines into the wet well, simplifying
isolation of the wet well and bypass operations. The proposed relocation is presented in Figure 7.

6.7 Overflow Check Valve
The flap style check valve located in the overflow manhole does not function properly. The City has
reported that the flap does not open when it should, resulting in sewage backing up in the wet well and in
the sewage system rather than opening the valve and overflowing.
Current DOE regulations require removal of sanitary sewer system overflows, so this overflow should be
removed.

6.8 Electrical, Instrumentation, and Controls
6.8.1 Emergency Power
There is an existing 225 kW generator set on site that is approaching the end of its useful life and will need
to be replaced. It is also becoming difficult to obtain replacement parts for the generator, there is no
containment for the fuel tank, the fuel tank appears to be undersized, and the generator is too small to
power the new pumps.
A new 500 kW generator will replace the existing generator located inside the control building. The
generator is needed because the existing generator is too small to power the new pumps. The 500-kW
generator is sized to provide power for one of the 500 HP pumps, as well as all other pump station loads.
A 720-gallon fuel tank will hold enough fuel for 24 hours of operation. The generator and automatic transfer
switch will include alarms, status monitoring, block heater, and battery charger.
The generator installation is required to comply with Washington State noise regulations (WAC 173-60).
This will likely require extensive noise attenuation facilities, including sound attenuating louvers. The
Controls Building will require modifications to accommodate the new generator, sound attenuators for the
intake and exhaust louvers, and containment for the double wall diesel fuel tank. Containment should hold
1.1 times the fuel tank volume. A seismic analysis and upgrade to the building will be required. Proposed
modifications are shown in Figure 8.
A natural gas generator was considered as an alternative to a diesel fueled generator. The benefits of a
natural gas generator are that they can operate continuously without refueling, do not require a fuel tank,
and natural gas burns cleaner than diesel. However, natural gas generators cost approximately three times
more than diesel generators and rely on gas service being available during an emergency. Therefore, a
diesel generator is recommended for emergency power at the Marina Pump Station.
Emergency Generator information is included as Appendix C.
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Figure 7 Site Plan

17

City of Port Orchard
Marina Pump Station
Engineering Report
Figure 8 New Emergency Generator Location
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6.8.2 Electrical Service and Control Panel Equipment
The service equipment is past its useful life and needs to be replaced.
The main control panel is relatively new and is in good condition. Depending on the new configuration and
the method of transition of the pump station to the new system, the existing control panel may be able to be
utilized if it is practical to do so, as determined in detailed design.
If it is necessary to replace the control panel, then the new control panel will be an Allen Bradley Micrologix
1400 or Compactlogix PLC with a NEMA 12 painted steel enclosure with 3-point latch, 6” panelview
operator interface, telemetry modem, panel mounted instruments, and local and remote alarms. For each
pump, there will be a hand-off-auto switch; run time meter; power monitor; running status light; and pump
run and fail indicators. The alarms will be indicated on the panel view, along with one common alarm
indication light; control power on indication light; pump run and fail; intrusion; high and low-level alarms;
generator run, fail and trouble; utility power fail; station power fail; low fuel; automatic transfer switch (ATS)
in normal operation; and ATS in emergency operation. All programming of the PLC, operator interface and
(Wonderware) SCADA computer at the headquarters will be done by “Owner” via a contract with Technical
Systems Inc.
The motor starter panel is past its useful life and should be replaced.
The existing wet well level instrumentation should be replaced with submersible level transmitters and highlevel floats for backup controls. All equipment in the wet well must be rated Class 1, Division 1. A
submersible level transmitter in a standard stilling well will be used for the normal automatic pump control
with adjustable level control set points and high and low alarm set points. Backup floats with standard
hangers will be used for high and low-level alarms. The low-level alarm will have a programmable stop
only (no hardwired stop or control in backup mode). The high-level backup start initiated by the high-level
float will be equipped with a shut off timer. One high level float and off delay timer will be provided for each
pump.
The pressure transmitters sensing piping needs to be replaced with non-clogging type pressure sensors.
The lighting in the pump room needs to be replaced and designed for higher lighting levels. Lighting in the
control and generator building is beyond useful life and should be replaced.
The ventilation system in the pump room needs to be re-designed to bring it up to current code with 6 air
changes per hour and monitoring to de-classify the space from Class 1, Division II.

6.9 Marina Pump Station Seawall
The seawall at the MPS is failing as seen in Figure 9. This seawall is protecting the generator and controls
building and will need to be replaced as part of this project.
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Figure 9 Loss of Soil Behind Sheet Piling Suggests that the MPS Seawall May be Failing

7. Easements
The MPS is fully contained within the property lines. No new permanent or temporary easements are
anticipated to be required.

8. Permitting
The pump station is proximal to Sinclair inlet on tax account number 262401-1-007-2008, which is owned
by the City of Port Orchard. These requirements have been compiled based on preliminary project
descriptions and the recommendations of the City of Port Orchard Planning and Public Works staff. As
designs are finalized, it is recommended that these requirements be confirmed with the City staff. The
proposed upgrades to the pump station will necessitate the following land use and public works permits and
permit exemptions:








Shoreline Master Program Substantial Development Permit Exemption
Shoreline Variance
SEPA Checklist
Stormwater Application
Site Development Activity (SDAP) Submittal Requirements checklist
Site Development Activity Permit
Exemption from Right of Way Permit Application and Bond
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8.1 Shoreline Master Program Substantial Development Permit Exemption
Port Orchard’s 1994 Shoreline Master Program (SMP) addresses developments that are exempt from
substantial development permits (5.6.2) as including “Normal maintenance and repair of existing structures
or developments, including damage by accident, fire, or the elements.” The subsection further states that
“Normal Repair” means to restore a development to a state comparable to its original condition within a
reasonable period after decay or destruction, EXCEPT where repair involves total replacement which is not
common practice or causes substantial adverse effects to the shoreline resource environment.” Because
this project will result in no external changes to the existing above ground pump station structure, the
finished project is not likely to cause substantial adverse effects to the shoreline resource environment.
As stated in Section 5.6 of the SMP, although such developments may be “exempt from substantial
development permit requirements, they still must comply with all applicable Shoreline Management Act and
Shoreline Master Program policies and regulations (including setbacks).” Applicable policies and
regulations are listed as follows:
8.17 (p. 77) relevant policies on utilities which must be adhered to:
(1) Utility Lines and facilities should be located outside of shoreline areas to the maximum extent
possible.
(3) Utility facilities and corridors should be located so as to protect scenic views. Whenever possible,
such facilities should be placed underground and alongside bridges.
(4) Where feasible, utilities should be placed underground and located in existing rights-of-way.
(5) New utility facilities should be located so as not to require extensive shoreline protection works.
8.17.1 (p. 78) relevant regulations for utilities which must be adhered to:
(2) Utility developments shall be located and designated as to avoid the use of any structural or artificial
shore defense of flood protection works
(3) Where major facilities must be placed in the shoreline area, the location and design shall be chosen
so as to not destroy or obstruct scenic views.
(4) Where practical, utility easements and installations shall be developed to facilitate public access
and use to the shoreline.
(5) Land filling in shoreline jurisdictions for utility facilities or line placement is PROHIBITED. Permitted
crossings shall utilize pier or open pile techniques.
(6) Clearing of vegetation for the installation or maintenance of utilities shall be kept to a minimum.
The City of Port Orchard is currently updating their Shoreline Master Program (SMP) and expects to have
the new regulations adopted by March 2012. According to the current draft chapter on Shoreline Specific
Use Policies and Regulations (Table 7.1, Page 2), underground utilities are permitted in the High Intensity
environment designation (the draft designation for the pump station location). If the updated SMP is
adopted prior to the final design and construction phases of this project, the policies regulating the
management and development of utilities may need to be updated, and any new shoreline policies
concerning construction and excavation within the shoreline buffer should be incorporated into the permit
exemption.
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8.2 Shoreline Variance
The setbacks and height requirements matrix on page 42 of the SMP indicates that Utilities Distributions
and lines are required to be set fifty feet from the line of ordinary water. Therefore, a shoreline variance will
likely be required for the new vault depending on the final design location of the vault and any new lines or
piping.

8.3 SEPA Checklist
Shoreline permits require a SEPA threshold determination, therefore a SEPA checklist will be necessary.

8.4 Stormwater Application
(Reference Public Works Form 050)
This project requires minor permit/review for grading only. Four copies of a non-engineered abbreviated
plan will be required with the submittal of this form.

8.5 Site Development Activity (SDAP) Submittal Requirements
(Reference Public Works Form 061)
Applicable components include:






An original SDAP application and fee, which the City will complete once the contractor has been
selected
SEPA Environmental Checklist (check with Planning)
3 copies of a Geotechnical Report
Civil Site Plans as specified in Form 061
Detailed written statement of intended land use and project sequence

This project is exempt from the following requirements:





Storm Drainage Report
Traffic Impact Analysis
Flow chart from Department of Ecology 2005 Stormwater Management Manual for Western
Washington, Volume I
Notes to add to plans confirming owner maintenance of all storm drain pipes and facilities located
outside of the Right of Way.

8.6 Site Development Activity Permit
(Reference Public Works Form 062)
This project qualifies as “excavation” for the required trenching and “other,” with the City of Port Orchard
listed as the provider for both water and sewer. Additional applicable components include:




Geotechnical report
Plans & specifications prepared by a state licensed engineer
A minor erosion control plan for modifications to an existing structure which specifically notes plans
to properly capture and dispose of water from saw cutting.
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This project is exempt from the following requirements:


A tree retention plan, wetlands report, traffic analysis, and NPDES permits.

8.7 Exemptions
The following permits are not required based on preliminary project descriptions and staff
recommendations:




Exemption from Right of Way Permit Application and Bond: (Reference Public Works Form 051)
o This project should not need a Right of Way Permit as long as none of the construction activity
extends into the right of way.
Shoreline Conditional Use Permit: The Shoreline Use and Modification Activity Matrix on p.35 of
the SMP indicates Utilities (Primary) is a permitted use. Therefore, a Shoreline Conditional Use
Permit is not required even if the shoreline exemption (described above) is.
Hydraulic Project Approval is not likely required based on the preliminary project descriptions, but
the City of Port Orchard can assist in confirming this with fish and wildlife once more detailed
drawings have been completed.

9. Estimated Final Design and Construction Schedules
The estimated final design period is 190 working days, including 10 days of City review time for each
deliverable, bid period, bid evaluation, award, and contract execution, and notice to proceed. The
estimated construction duration is 140 working days. The final design schedule assumes a start date of
July 2018 with construction following. The schedules are presented in Figure 10.

10. Preliminary Opinion of Probable Project Costs
The opinions summarized herein are based on 2017 dollars. The opinions represent order of magnitude
costs and are not based on detailed design of the facilities. A 20-percent contingency has been added to
the opinions due to the uncertainty of the cost estimating at this level of design. The preliminary opinion of
probable project costs is $4,100,000. The detailed breakdown is in Table 4.
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Table 4
Estimate of Probable Project Cost
Bid Item
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Unit Bid
Price
$179,800

Bid Item Description
Mobilization
Temporary Erosion & Sediment
Control
Trench Safety Systems
8-inch PVC Sewer Pipe, SDR 35
48" Dia. Manhole
Foundation Gravel
Backfill Gravel
Crushed Surfacing Top Course
Crushed Surfacing Base Course
Sawcutting HMA
HMA
Pumps
Generator Set
Electrical
Mechanical Equipment
Ventilation Improvements
Structural Modifications
Bypass Vault
Drywell Access Improvements
Temporary Bypass Pumping
Sea Wall Replacement
Traffic Control
Dewatering
General Restoration

$35,200
$8
$100
$5,000
$25
$25
$25
$25
$3
$170
$456,000
$152,000
$392,000
$100,000
$7,000
$52,000
$99,000
$12,000
$23,000
$450,000
$35,200
$70,500
$35,200

Quantity

Unit

Total

1

LS

$179,800

1
60
60
1
20
100
20
20
150
20
1
1
1
1
1
1
1
1
1
1
1
1
1

LS
LF
LF
EA
TONS
TONS
TONS
TONS
LF
TONS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
Subtotal
Contingency (25%)
Construction Subtotal
Sales Tax
TOTAL ESTIMATED CONSTRUCTION COST

Engineering Design and Services During Construction
35%
Administration
2%
Inspection
5%
TOTAL ESTIMATED PROJECT COST(1)
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$35,200
$480
$6,000
$5,000
$500
$2,500
$500
$500
$450
$3,400
$456,000
$152,000
$392,000
$100,000
$7,000
$52,000
$99,000
$12,000
$23,000
$450,000
$35,200
$70,500
$35,200
$2,118,230
$529,558
$2,647,788
$238,301
$2,886,088
$1,010,000
$58,000
$144,000
$4,100,000
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A site visit was performed on August 16, 2011 by Peter Cunningham, Adam Schuyler, Ken Dahl, and John
Wilson of BHC Consultants; Vince Follett of Follett Engineering; and Jay Cookson and Dan Castillo from
the City of Port Orchard.
Marina Pump Station was constructed in 1983.
Pumps
• Dry pit configuration
o Two (2) Vaughan dry pit chopper pumps, model PE6U8S, see Photo 1 and Photo 2
o 25 HP motor, 1,170 RPM, 230/460 volt, 62/31 amp, three phase, constant speed drives
o Flow – 1,170 gpm at 17 psi based on Pump 3 flow test
o Cutters on Pump 4 needs adjustment and had a reduced flow rate of 950 gpm
o Water seal on Pump 3 broken, needs to be replaced, see Photo 3
o Pump 4 will be replaced in the next year or so
• Two (2) Worthington dry pit pumps, serial number 83TP91135, model number 8MFC-18, see Photo
4
o 150 HP motor, 1,175 RPM, 230/460 volt, three phase, one with a constant speed drive,
one with a variable frequency drive (VFD)
o Flow – 3,650 gpm at 72-73 psi based on Pump 2 flow test – pressure gauge is likely
malfunctioning
o Rated point listed on the pump is 2,600 gpm at 115 feet of TDH
o Worthington pumps are run once a day to flush the piping and reduce grit accumulation in
pipes
Structural
• Structurally, the station appears to be in very good condition without any evidence of distress to the
structure. The concrete walls, ceiling, and floor do not show any apparent cracking. Pipe and
equipment supports are adequately attached to the primary structure without any appearance of
corrosion or fastener failures. All equipment housekeeping pads appear to be sound and do not
show evidence of spalling or cracking. See Photo 5-Photo 13.
Seawall
• The seawall around the electrical building appears to be failing. The sheet piles are badly corroded
and the soil behind the piles is washing away. This needs to be remedied but is not included in the
scope of this project. See Photo 14-Photo 16.
Piping, Fittings, and Valves
• Plug valve not functioning, see Photo 17.
• No station isolation valves
• Most pressure gauges not working, the City stated that they fail frequently, see Photo 2
• Some corrosion on piping but in generally good condition, see Photo 18-Photo 25
• There are two Foxboro flow meters in the station: one on the discharge header of the Vaughan
pumps, and one on the discharge header of the Worthington pumps. The City has stated that they
function well. See Photo 22 and Photo 26.
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Electrical, Instrumentation and Controls (Performed by Follett Engineering)
• Service Equipment
o The service equipment is past its useful life and should be replaced
• Main Control Panel
o The main control panel is relatively new and is in good condition. Depending on the new
configuration and the method of transition of the pump station to the new system, the
control panel could be re-used if it is practical to do so.
• Motor Starter panel.
o The motor starter panel is past its useful life and should be replaced.
• Generator and transfer switch
o The generator and transfer switch are past their useful life and should be replaced.
• Instrumentation
o The existing wet well level instrumentation should be replaced with submersible level
transmitters and high level floats for backup controls.
 The bubbler system is a high maintenance level controller
 The ultrasonic is reading false levels at times from adverse surface conditions
o The magnetic flow meters appear to be reading fairly accurately and can be reused if the
new design is practical to do so
o The pressure transmitters sensing piping needs to be reconfigured with better isolation
system to keep from clogging.
• Lighting
o The lighting in the pump room needs to be replaced and designed for higher lighting levels
o Lighting in the control/gen bldg. is beyond useful life and should be replaced
• Ventilation systems
o The ventilation system in the pump room needs to be re-designed to bring it up to current
code with 6 air changes/hour and monitoring to de-classify the space from Class 1, div II.
o Ventilation in electrical room may be insufficient for 500 HP VFDs.
• Motors
o The two smaller pump motors are new and are in good condition and can be re-used if the
new configuration is such that the motors will work with the new system
o The two larger motors are beyond their useful life and should be replaced.
• VFD
o The existing VFD is in good condition and can be re-used if the new configuration is such
that the VFD will work with the new system
Security
• Current access through bathroom is undesirable
Deficiencies
• Worthington pumps have reached the end of their useful life and need to be replaced
• Engine generator set has reached the end of its useful life and needs to be replaced
• Most of the electrical equipment needs to be replaced as described above
• Lighting in the dry well needs improvement
• Ventilation in the dry well needs improvement
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•
•
•

Some mechanical equipment needs to be replaced
Pump station needs a bypass in order to temporarily remove the station from service
Overflow not allowed by DOE and needs to be removed

Photo 1: Vaughan Chopper Pump
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Photo 2: Vaughan Pump and Piping

Photo 3: Vaughan Base
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Photo 4: Worthington Pump

Photo 5: Dry Well Access/Bathroom
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Photo 6: Electrical Building

Photo 7: Equipment Access Hatch
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Photo 8: Wet Well

Photo 9: Wet Well Inlet
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Photo 10: Wet Well Bubbler

Photo 11: Wet Well Access
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Photo 12: Wet Well Access

Photo 13: Wet Well Access
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Photo 14: Seawall

Photo 15: Seawall
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Photo 16: Seawall

Photo 17: Seized Plug Valve
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Photo 18: Vaughan Discharge Piping

Photo 19: Dry Well Piping
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Photo 20: Discharge Piping and Ventilation

Photo 21: Inlet Piping Wall Penetration
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Photo 22: Force Main Drain

Photo 23: Discharge Piping to Force Main
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Photo 24: Suction Piping and Trench Drain

Photo 25: Worthington Pump Piping
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Photo 26: Magnetic Flow Meter

Photo 27: Overflow Check Valve
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Photo 28: Upstream Manhole
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Customer
:
Project name : Default
Item number
Service
Quantity
Quote number

: 002
:
:1
: 313626

Pump Performance Datasheet
Encompass 2.0 - 17.3.3.0

Size
Stages
Based on curve number
Date last saved

Operating Conditions

: 14" 57X3
:1
: 14-57X3-1200-L14D1A
: 05 Sep 2017 4:50 PM

Liquid

Flow, rated
Differential head / pressure, rated (requested)
Differential head / pressure, rated (actual)
Suction pressure, rated / max
NPSH available, rated
Frequency
Performance

: 6,000.0 USgpm
: 177.0 ft
: 178.1 ft
: 0.00 / 0.00 psi.g
: Ample
: 60 Hz

Speed, rated
Impeller diameter, rated
Impeller diameter, maximum
Impeller diameter, minimum
Efficiency
NPSH required / margin required
nq (imp. eye flow) / S (imp. eye flow)
Minimum Continuous Stable Flow
Head, maximum, rated diameter
Head rise to shutoff
Flow, best eff. point
Flow ratio, rated / BEP
Diameter ratio (rated / max)
Head ratio (rated dia / max dia)
Cq/Ch/Ce/Cn [ANSI/HI 9.6.7-2010]
Selection status

: 1185 rpm
: 21.36 in
: 26.25 in
: 21.00 in
: 74.61 %
: 24.26 / 0.00 ft
: 32 / 180 Metric units
: 2,500.0 USgpm
: 215.4 ft
: 21.69 %
: 6,650.7 USgpm
: 90.22 %
: 81.37 %
: 58.74 %
: 1.00 / 1.00 / 1.00 / 1.00
: Acceptable

Liquid type
Additional liquid description
Solids diameter, max
Solids concentration, by volume
Temperature, max
Fluid density, rated / max
Viscosity, rated
Vapor pressure, rated
Material

: Water
:
: 0.00 in
: 0.00 %
: 68.00 deg F
: 1.000 / 1.000 SG
: 1.00 cP
: 0.34 psi.a

Material selected
Pressure Data

: Cast Iron

Maximum working pressure
Maximum allowable working pressure
Maximum allowable suction pressure
Hydrostatic test pressure
Driver & Power Data (@Max density)

: 93.22 psi.g
: 150.0 psi.g
: N/A
: 225.0 psi.g

Driver sizing specification
Margin over specification
Service factor
Power, hydraulic
Power, rated
Power, maximum, rated diameter
Minimum recommended motor rating

: Maximum power
: 0.00 %
: 1.00
: 268 hp
: 359 hp
: 462 hp
: 500 hp / 373 kW
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GRANICH ENGINEERED PRODUCTS INC
5930 1ST AVENUE SOUTH · SEATTLE, WA 98108

PHONE: · FAX:

&

Customer
Project name

:
: Default

Multi-Speed Performance Curve
Encompass 2.0 - 17.3.3.0




 


 




 


 
 



 



!"!# $"!"##% & 
'  & 
 
  !" !"





  




 



 
 


 



 
 

















Item number
Service
Quantity
Quote number
Based on curve number
Date last saved

: 002
:
:1
: 313626
: 14-57X3-1200-L14D1A
: 05 Sep 2017 4:50 PM

Size
Stages
Efficiency
Power, rated
NPSH required
Frequency
Nominal speed














: 14" 57X3
:1
: 74.61 %
: 359 hp
: 24.26 ft
: 60 Hz
: 1185 rpm

GRANICH ENGINEERED PRODUCTS INC
5930 1ST AVENUE SOUTH · SEATTLE, WA 98108

Flow, rated
Differential head / pressure, rated
Speed, rated
Impeller diameter, rated
Fluid density, rated / max
Viscosity
Cq/Ch/Ce/Cn [ANSI/HI 9.6.7-2010]

: 6,000.0 USgpm
: 177.0 ft
: 1185 rpm
: 21.36 in
: 1.000 / 1.000 SG
: 1.00 cP
: 1.00 / 1.00 / 1.00 / 1.00

PHONE: · FAX:
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APPENDIX C
EMERGENCY GENERATOR INFORMATION

Diesel generator set
QSX15 series engine

350 kW - 500 kW standby

Description

Features

Cummins Power Generation commercial generator sets
are fully integrated power generation systems providing
optimum performance, reliability and versatility for
stationary standby and prime power applications Codes
or standards compliance may not be available with all
model configurations – consult factory for availability.

Cummins heavy-duty engine - Rugged 4-cycle,
industrial diesel delivers reliable power, low emissions
and fast response to load changes.

®

This generator set is designed in facilities
certified to ISO 9001 and manufactured in
facilities certified to ISO 9001 or ISO 9002.
The Prototype Test Support (PTS) program
verifies the performance integrity of the
generator set design. Cummins Power
Generation products bearing the PTS symbol
meet the prototype test requirements of NFPA
110 for Level 1 systems.
All low voltage models are CSA certified to
product class 4215-01.
The generator set is available listed to
UL 2200, Stationary Engine Generator
Assemblies for all 60 Hz low voltage models.
The PowerCommand control is Listed to UL
508 - Category NITW7 for U.S. and Canadian
usage. Circuit breaker assemblies are UL 489
Listed for 100% continuous operation and
also UL 869A Listed Service Equipment.

U.S. EPA

Model
DFEG

Engine certified to Stationary Emergency U.S.
EPA New Source Performance Standards, 40
CFR 60 subpart IIII Tier 2 exhaust emission
levels. U.S. applications must be applied per
this EPA regulation.

Alternator - Several alternator sizes offer selectable
motor starting capability with low reactance 2/3 pitch
windings, low waveform distortion with non-linear loads
and fault clearing short-circuit capability.
Permanent magnet generator (PMG) - Offers
enhanced motor starting and fault clearing short-circuit
capability.
®

Control system - The PowerCommand electronic
control is standard equipment and provides total genset
system integration including automatic remote
starting/stopping, precise frequency and voltage
regulation, alarm and status message display,
™
AmpSentry protection, output metering, auto-shutdown
at fault detection and NFPA 110 Level 1 compliance.
Cooling system - Standard integral set-mounted
radiator system, designed and tested for rated ambient
temperatures, simplifies facility design requirements for
rejected heat.
Enclosures - Optional weather protective and sound
attenuated enclosures are available.
Fuel tanks - Dual wall sub-base fuel tanks are also
available.
NFPA - The genset accepts full rated load in a single step
in accordance with NFPA 110 for Level 1 systems.
Warranty and service - Backed by a comprehensive
warranty and worldwide distributor network.

Standby rating
60 Hz
50 Hz
kW (kVA)
kW (kVA)

Prime rating
60 Hz
50 Hz
kW (kVA)
kW (kVA)

350 (438)

320 (400)

Continuous rating
60 Hz
50 Hz
kW (kVA)
kW (kVA)

Data sheets
60 Hz
D-3398

50 Hz

DFEH

400 (500)

352 (440)

350 (438)

320 (400)

D-3399

D-3402

DFEJ

450 (563)

400 (500)

410 (513)

364 (455)

D-3400

D-3403

DFEK

500 (625)

440 (550)

455 (569)

400 (500)

D-3401

D-3404

2011 Cummins Power Generation Inc. All rights reserved. Cummins Power Generation and Cummins are registered trademarks of Cummins
Inc. PowerCommand, AmpSentry InPower and “Our energy working for you.” are trademarks of Cummins Power Generation. Other company,
product or service names may be trademarks or service marks of others. Specifications are subject to change without notice.
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Generator set specifications
Governor regulation class
Voltage regulation, no load to full load
Random voltage variation
Frequency regulation
Random frequency variation

ISO 8528 Part 1 Class G3
± 0.5%
± 0.5%
Isochronous
± 0.25%
IEC 801.2, Level 4 electrostatic discharge
IEC 801.3; Level 3 radiated susceptibility

Radio frequency emissions compliance

Engine specifications
Design
Bore
Stroke
Displacement
Configuration
Battery capacity
Battery charging alternator
Starting voltage
Fuel system
Fuel filter
Air cleaner type
Lube oil filter type(s)
Standard cooling system

Turbocharged with air-to-air charge air cooling
136.9 mm (5.39 in)
168.9 mm (6.65 in)
3
14.9 L (912.0 in )
Cast iron with replaceable wet liners, in-line 6 cylinder
900 amps minimum at ambient temperature of 0 °C (32 °F)
35 amps
24 volt, negative ground
Full authority electronic (FAE) Cummins HPI-TP

Single spin-on combination full flow and bypass filters
40 °C (104 °F) ambient radiator

Alternator specifications
Design
Stator
Rotor
Insulation system
Standard temperature rise
Exciter type
Phase rotation
Alternator cooling
AC waveform total harmonic distortion
Telephone influence factor (TIF)
Telephone harmonic factor (THF)

Brushless, 4 pole, drip proof revolving field
2/3 pitch
Single bearing, flexible discs
Class H
125 ºC standby at 40 °C ambient
PMG (Permanent magnet generator)
A (U), B (V), C (W)
Direct drive centrifugal blower
< 5% no load to full linear load, < 3% for any single harmonic
< 50 per NEMA MG1-22.43
<3

Available voltages
60 Hz line–neutral/line-line
 110/190
 110/220
 115/200
 120/208
 127/220
 139/240
 230/400
 240/416
 255/440
 347/600

 115/230
 220/380
 277/480

50 Hz line–neutral/line-line
 110/190
 110/220
 115/200
 120/208
 127/220
 139/240
 230/400
 240/415
 255/440

 115/230
 220/380

Note: Consult factory for other voltages.

Generator set options and accessories
Engine
 208/240/480 V
thermostatically
controlled coolant heater
for ambient above 4.5 C
(40 F)
 208/240/480 V
thermostatically
controlled coolant heater
for ambient below 4.5 C
(40 F)
 120 V 300 W lube oil
heater
 Heavy duty air cleaner
with safety element
Alternator
 80 C rise

 105 C rise
 150 C rise
 120/240 V 300 W
anti-condensation heater
Exhaust system
 Critical grade exhaust silencer
 Exhaust packages
 Industrial grade exhaust silencer
 Residential grade exhaust silencer
Fuel system - 60 Hz
 1136 L (300 gal) sub-base tank
 1514 L (400 gal) sub-base tank
 1893 L (500 gal) sub-base tank
 2271 L (600 gal) sub-base tank
 2498 L (660 gal) sub-base tank
 3218 L (850 gal) sub-base tank
 6435 L (1700 gal) sub-base tank

Fuel system - 50 Hz
 155 L (41 gal) in-skid day tank
(dual wall)
 208 L (55 gal) in-skid day tank
(single wall)
 1595 L (425 gal) sub-base tank
 3191 L (850 gal) sub-base tank
Cooling system
 High ambient 50 °C radiator
Control panel
 120/240 V 100 W control anticondensation heater
 Ground fault indication
 Power transfer control
 Remote fault signal package
 Run relay package

Note: Some options may not be available on all models - consult factory for availability.

Our energy working for you.™
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Generator set
 AC entrance box
 Battery
 Battery charger
 Export box packaging
 UL 2200 Listed
 Main line circuit breaker
 Paralleling accessories
 Remote annunciator panel
 Spring isolators
 Enclosure: aluminum, steel,
weather protective or sound
attenuated
 2 year standby power warranty
 2 year prime power warranty
 5 year basic power warranty
 10 year major components warranty

Control system PCC 2100 or PCC 3201

PowerCommand control is an integrated generator
set control system providing governing, voltage
regulation, engine protection and operator interface
functions. Major features include:
™
- Integral AmpSentry Protective Relay providing a full
range of alternator protection functions that are
matched to the alternator provided.
- Battery monitoring and testing features and smart
starting control system.
- Three phase sensing, full wave rectified voltage
regulation system, with a PWM output for stable
operation with all load types.
™
®
®
- Standard PCCNet and optional Echelon LONWORKS
network interface.
- Control suitable for operation in ambient temperatures
from -40 °C to +70 °C (-40 °F to +158 °F) and altitudes
to 5000 meters (13,000 feet).
- Prototype tested; UL, CSA, and CE compliant.
™
- InPower PC-based service tool available for detailed
diagnostics.
Operator/display panel
- Off/manual/auto mode switch
- Manual run/stop switch
- Panel lamp test switch
- Emergency stop switch
- Alpha-numeric display with pushbutton access for
viewing engine and alternator data and providing setup,
controls and adjustments
- LED lamps indicating genset running, not in auto,
common warning, common shutdown
- Configurable for local language
Engine protection
- Overspeed shut down
- Low oil pressure warning and shut down
- High coolant temperature warning and shut down
- High oil temperature warning (some models)
- Low coolant level warning or shut down
- Low coolant temperature warning
- High and low battery voltage warning
- Weak battery warning
- Dead battery shut down
- Fail to start (overcrank) shut down
- Fail to crank shut down
- Redundant start disconnect
- Cranking lockout
- Sensor failure indication
Engine data
- DC voltage
- Lube oil pressure
- Coolant temperature
- Lube oil temperature (some models)
- Engine speed

AmpSentry AC protection
- Over current and short-circuit shut down
- Over current warning
- Single and three phase fault regulation
- Over and under voltage shut down
- Over and under frequency shut down
- Overload warning with alarm contact
- Reverse power and reverse Var shut down
- Excitation fault
Alternator data
- Line-to-line and line-to-neutral AC volts
- Three phase AC current
- Frequency
- Total and individual phase power factor, kW and kVA
Other data
- Genset model data
- Start attempts, starts, running hours
- kW hours (total and since reset)
- Fault history
Governing
- Digital electronic isochronous governor
- Temperature dynamic governing
- Smart idle speed mode
- Glow plug control (some models)
Voltage regulation
- Digital PWM electronic voltage regulation
- Three phase line-to-neutral sensing
- Suitable for PMG or shunt excitation
- Single and three phase fault regulation
- Configurable torque matching
Control functions
- Data logging on faults
- Fault simulation (requires InPower)
- Time delay start and cooldown
- Cycle cranking
- Configurable customer inputs (4)
- Configurable customer outputs (4)
- Configurable network inputs (8) and outputs (16) (with
optional network)
- Remote emergency stop
Paralleling (Option)
- Active digital phase lock loop synchronizer
- Isochronous kW and kVar load sharing controls
- kW import/export and kVar/PF control for utility (mains)
paralleling
Options
 PCC 3201 paralleling control
 LED bargraph AC data display
 Thermostatically controlled space heater
 Key-type mode switch
 Ground fault module
 Auxiliary relays (3)
 Echelon LONWORKS interface
 Modion Gateway to convert to Modbus (loose)
 PowerCommand iWatch web server for remote
monitoring and alarm notification (loose)
 Digital input and output module(s) (loose)
 Remote annunciator (loose)
For further detail on PCC 2100 see document S-1409.
For further detail on PCC 3201 see document S-1444.
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Ratings definitions
Emergency standby power (ESP):
Applicable for supplying power to varying electrical load
for the duration of power interruption of a reliable utility
source. Emergency Standby Power (ESP) is in
accordance with ISO 8528. Fuel Stop power in
accordance with ISO 3046, AS 2789, DIN 6271 and BS
5514.
Limited-time running power (LTP):
Applicable for supplying power to a constant electrical
load for limited hours. Limited Time Running Power (LTP)
is in accordance with ISO 8528.
Prime power (PRP):
Applicable for supplying power to varying electrical load
for unlimited hours. Prime Power (PRP) is in accordance
with ISO 8528. Ten percent overload capability is
available in accordance with ISO 3046, AS 2789, DIN
6271 and BS 5514.
Base load (continuous) power (COP):
Applicable for supplying power continuously to a
constant electrical load for unlimited hours. Continuous
Power (COP) in accordance with ISO 8528, ISO 3046, AS
2789, DIN 6271 and BS 5514.

Model
DFEG
DFEH
DFEJ
DFEK

Dim “A”
mm (in.)
3864 (152.1)
3864 (152.1)
3864 (152.1)
3864 (152.1)

Dim “B”
mm (in.)
1524 (60.0)
1524 (60.0)
1524 (60.0)
1524 (60.0)

This outline drawing is for reference only. See respective model
data sheet for specific model outline drawing number.

Do not use for installation design

Dim “C”
mm (in.)
1812 (71.3)
1812 (71.3)
1812 (71.3)
1812 (71.3)

Set Weight*
dry kg (lbs)
3856 (8500)
3856 (8500)
4082 (9000)
4309 (9500)

Set Weight*
wet kg (lbs)
3992 (8800)
3992 (8800)
4218 (9300)
4445 (9800)

* Weights represent a set with standard features. See outline drawings for weights of other configurations.

Cummins Power Generation
rd
1400 73 Avenue N.E.
Minneapolis, MN 55432 USA
Telephone: 763 574 5000
Fax: 763 574 5298
Warning: Back feed to a utility system can cause electrocution and/or property damage. Do not connect to any building’s electrical system
except through an approved device or after building main switch is open.
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