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CITY OF PORT TOWNSEND - DEPARTINENT OF PUBLIC WORKS

1. lntroduction
The intent of this predesign Report is to further define the pump station identified as Alternative 7 in the

December 2oO9 Southwest Sewer Basin Study (Bosin Study), by Gray & osborne, lnc. The Basin Study evaluated

the City's sewer basins and presented a series of alternatives for future development within and adjacent to the

existing City limits. The data presented in the Basin Study was used to develop a peak hourly flow rate to use in

development of the predesign of the new Mill Road Pump Station'

It should be noted that the intent of the Mill Road Pump Station is to collect domestic sewage from Basins 1, 2

and 3 (as identified in the Basin Study) through the use of a yet to be constructed gravity collection system

consisting of 8 inch through 12 inch gravity mains. The collected sewage would then be lifted (pumped)

approximately 2OO (vertical) feet using a new force main to the existing gravity system serving the southwest

portion of the City. The following material is presented and discussed in this Predesign Report:

L. Evaluation of anticipated influent flow (Section 2).

2. Backbone Gravity Collection System Alignment (Section 3)

3. New Pump Station design criteria (Section 4), including:

, d. The pump station (physical) structure'
b. MechanicalcomPonents
c. ElectricalComPonents
d. Control System

4. Force Main Sizing and Alignment (Section 5), including:

a. Force Main Sizing

b. Force Main Alignment
5. Cost Estimate(Section 6)

6. Summary and Recommendations (Section 7)

2 lnfluent Flow
The Basin Study had previously established an anticipated peak hourly influent flow (at build out) of L,185 gpm.

CH2M HILL reviewed the hydraulic modeling data from the City of Port Townsend's (City's) wastewater collection

system as presented in the Basin Study. The summary evaluation Technical Memorandum entitled City of Port

Townsend Mitt Road Pump Station Hydraulic Modeting Review, February, 2O1.2is included herein as Appendix A

and summarized in the following.

As shown in Table 1 the anticipated peak hourly loading based on the results of the Basin Study was compared to

that developed using the Washington State Department of Ecology Criteria for Sewoge Works Design (October,

2006, commonly called the Orange Book).

The peak hourly flow will be used for sizing and design of the Mill Road Pump Station. As shown in Table 1 (above)

the comparison of the various calculation methods to determine the peak hourly flow for design results in a

difference of only plus 6 gpm or minus 126 gpm (from less than 0.5% to roughly 10%on the minus side). Based on

these results it was decided to utilize the Basin Study anticipated flow of l-,185 gpm for the predesign of the new

pump station and force main.

The peak hourly flow above represents the ultimate flow for the pump station or the peak hourly flow it is

expected to experience in year 2046. The near term flows will actually be significantly lower than this until the

area becomes more developed and each of the 3 basins are connected tothe pump station. Because of this

variation, the pump station shallbe designed to accommodate a wide range of flows.

FINAL PREDESIGN REPORI 9-12-12 I\4SF



CITY OF PORT TOWNSEND _ DEPARTMENT OF PUBLIC WORKS

TABLE 1
Calculated lnfluent Wastewater loading at Build Out

The following section describes the gravity system that will be needed to provide flow to the Mill Road pump
Station. The different alternatives are presented to give the City options when deciding which basin areas to
connectfirst. Thesegravitylines(oraportionofthem)willneedtobeconstructedandindividualusers
connected to this system before the Mill Road Pump Station can become operational.

3. Gravity Collection Mains
Transporting wastewater flows from Basins 1,,2, and 3 to the new Mill Road pump Station requires the installation
of a backbone collection main system. The backbone system described herein willjust deliver 1ow from the
individual basin areas to the new pump station. This backbone system does not include the required collection
system within each basin to connect to the backbone line. The backbone collection system can be divided into
four different alternatives, however, it should be realized that several alternatives may have to be installed
(combined) to actually reach from the Basin indicated to the new pump station. The alternatives are shown
graphically in Figure l_ and described in Table 2 (below).

It is very important to note here that the designation of the new backbone gravity line alignments and diameters
are based on a cursory examination of Lidar survey elevations and resultant slopes. lt is also important to note
that road slopes on both Mill Road and Thomas Street have steep sections approaching L2 percent. ln these
sections installing the new gravity mains following the street profiles will result in flows running at supercritical
velocities. lt will be necessary to carefully design these reaches of sewer mains to eliminate (if possibie) the
supercriticalflow reaches. Hydraulic jumps in the flow regime occur when flows transition from supercriticalto
subcritical velocities (the hydraulic jump dissipates the excess energy created in the supercritical flow). This jump
can cause damage to the MHs as wellas the immediately adjacent influent and effluent piping. ln addition, the
turbulence created by the hydraulic jump can release sulfides naturally occurring in sewage that can combine with
the water and oxygen to form sulfide gasses (the rotten egg smell) or sulfuric acid which besides resulting in odor
complaints could also affect the longevity of the pipe and MH at that location. The installation of new gravity
sewers through such reaches is commonly accomplished by "stepping" the new sewer from MH to MH with either
inside or outside drops at the downstream MH. This allows the gravity line to be installed at lesser slopes

2

lnfluent Flow Row Basin Study Calculation Orange Book Calculation

Average Dry Weather Flow (epd) (1) s88,400 588,400

Peak Day Flow (gpd) (21 1,008,600 1,008,600

Calculated Peak Day to Average Day
Peaking Factor (3) = (2)/(1) 1..71 NA1

Peak Hour to Peak Day Factor (4) I.70 NA1

Calculated Peak Hour to Average Day
Facto r (s) = (+)x (s) 2.9L 2.592

Peak Hour Flow (gpd) (6)=(r)x(s) 7,714,620 L,524,935

Calculated Peak Hourly Flow (gpm)
(71= (6)/1.440

min/day L,L9I 1,059

Not applicable for this comparison. Only comparing the Peak Hour to Average Day Factor (Row (5))
2 

calculation of Peak Hour to Average Day Factor from the orange uoo;1 = (18 + Jzl,oooy/++JB,oool,where 23,000 is the population in
2046.

r
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CITY OF PORT TOWNSEND - DEPARTMENT OF PUBLIC WORKS

(avoiding supercritical flow velocities). By "stepping" the installation a balance between the required depth of the
new gravity sewer to eliminate steep slopes and the cost of installation is also achieved.

TABLE 2
Gravity Collection Main Alternatives

Anticipated gravity line diameters are based on assumed flows. The information contained herein is for planning
level purposes only' A more detailed design survey would be required to confirm actual slopes, lengths and
diameters of this gravity collection backbone system.

4. Pump Station Design Criteria
The design of the new pump station has to take into account the near term and long term uses that it will likely
experience. ln the near term, influent flows are not expected to be at or near the anticipated build out flows of
L,1.85 gpm' Accepted life span estimates for structures are commonly in the 50 to 100 year range assuming that
standard operation and maintenance practices are performed. Accepted life span estimates for electrical
equipment (pumps, controls, power, etc.) are in the 15 to 25 year span again assuming standard operation and
maintenance practices.

There are three generic types of pump stations, each based on the type of pumps used to convey the 1ow from
the station to its destination. These are:

L. wet Pit/Dry Pit pump stations - these have a standalone wet well with a suction pipe extending from the
wet well to the dry pit where the pumps are located at the same elevation as the wet well. These pump
stations can come as a package however, when this does occur they are very tight quartered. This type of
pump station is more expensive to design and construct. lt is commonly considered for pump stations that
would exceed 3 mgd (2,083 gpm). This is when the installation of the additional structures for separate or
contiguous wet wells and dry pump pits can become more cost effective. This type of pump station will
not be considered further herein.

Alternative Description Diameter (in) tength (ft)

7 Allows flow collected in Basin 3 to extend south and east to a common
collection point on Discovery Road.

8 1,690

2 Extends from the intersection of Discovery Road and gth Street to the
southwest to an intersection with Alternative L on Discovery Road.

8 2,200

Common Alternative 1,2 Extends from the common collection point on Discovery Road
southwest to a cross over intersection with Mill Road, then southeast
down Mill Road to an intersection with Alternative 3 (described
below).

10 2,520

3 Extends from an unimproved road easement north from Glen Cove
Road to a power line easemen| then north and east in the power line
easement (paralleling an existing water line) to a connection on Mill
Road with Common Alternative 1,2.

8 1,870

Common Alternative 1-,2,3 Extends east on Mill Road to the junction with Alternative 4 (below) 1,2 L87

4 Parallels the new force main from the pump station - allows the City
to pick up existing lots below (south) ofthe connection point ofthe
new force main into the City's gravity collection system. This gravity
line would begin on the lower reaches of Thomas Street a nd proceed
south to Mill Road and then east on Mill Road to the connection with
Common Alternative 1,,2,3 and into the new pump station.

8 3,500

FINAL PREDESIGN REPORT 9-17-Iz*IVSF



CITY OF PORT TOWNSEND _ DEPARTI/ENT OF PUBLIC WORKS

Z. Submersible pump stations - in this type of station the pumps actually sit down in the wet well. The

footprint of the station is much reduced over wet pit/dry pit stations with an associated reduction in cost

for design and construction. This is common for pump stations that are to accommodate influent flows of

3 mgd (2,083 gPm) or less.

3. Suction Lift pump stations - similar to the submersible pump station described above, but have the

suction lift pumps sitting on top of the wet well out of the actual influent flow. Because of the additional

components outside the wet well, this type of station is commonly more expensive than a submersible

station due to the need for additional structures to protect the pumps, etc. from the elements but is still

less expensive than the wet pit/dry pit pump stations. As above, this is also common for pump stations

that are to accommodate influent flows of 3 mgd (2,083 gpm) or less.

4.1 Pump Station Structure
Current best practices for structures are to build the structure that is needed for the long term (up to build out)

for the following reasons:

t. A properly constructed and maintained structure will last well past the anticipated planning horizon of

2046 (34 years into the future).

Z. The construction of a wet well structure that would have to be expanded in the future is difficult and

would require that the (then) existing structure be shut down to allow for the installation of additional

storage.

3. This would require the excavation of the wet well which in this case is likely below the existing ground

water level.

4. The new pump station is to be constructed on a limited site so the construction of an expansion to the

existing wet wellwould likely also require the removal of much of the above grade equipment to make

room for the construction. This would exacerbate the length of the shut down and would likely require

additional property outside the station easement to stage and complete construction.

5. lt should be recalled that at the time of the potential expansion, influent flows will have built up close to

that of ultimate build out. Shutting down the station to accommodate the new construction on the

structure would likely require the installation of a significant by-pass pumping operation so that those in

the stations service area would not be adversely affected. The cost for a by-passing operation of this

magnitude (approximat ely L7 mgd) can be as much as the cost for the excavation and installation of the

additional wet well walls.

6. Any by-pass pumping operation increases the risk of a surface spill of raw wastewater. This can result in

fines from controlling agencies as well as impact the public and businesses nearby the station.

For these reasons, the predesign is based on the construction of the physical features required to accommodate

the ultimate build out influent flows'

4.1.1 Wet Well Sizing
Three criteria were used to determine the size of the required wet well:

1. Maintenance of an active storage volume that will require a single pump to go through one complete

cycle from pump on to pump off and back to pump on in no less than 1-0 minutes (maintaining a

maximum number of cycles to six (6) per hour). For a two pump redundant system this would mean that

the number of cycles per hour would be twelve (2 X 6) per hour. Note that the worse case cycle time

always occurs when influent flow is equal to one half {1,/2) the pumping rate, This is shown graphically in

Figure 2.

FINAL PREDESIGN REPORT 9-1l-12_MSF
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Figure 2 - Cycle Time (T| Minutes vs.o/o of lnfluent Flow
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Providing a minimum of 60 minutes of storage between the high, high water alarm and the invert of the
influent line to the station at anticipated build out influent flows of 1,1g5 gpm. Meeting this criterion
while still allowing for the use of suction lift pumps (maximum lift of 17.5 feet) requires a wet well
diameter of 45 feet. This allows for greater storage when the pump station is first brought on line and
influent flows have not yet reached the peak hour rate anticipated at build out (1,1g5 gpm). The available
storage times based on varying influent flows are shown in Table 3 (below).

TABLE 3
Wet Well Storage Times

3. For preliminary design purposes, set the wet well depth so that it will work for both submersible and
suction lift pumps. Suction lift pumps will limit the depth of the wet well between pump volute and pump
Off elevation to approximately 17.5 feet. The diameter of the new wet well has to be balanced against the
depth to insure that the required active storage volume is achieved. The other limit on this is the
sensitivity of the controls for pump on and off - for the purposes of this preliminary design it was
assumed that the minimum depth between pump on and pump off could be no less than six (6) inches.
This allows for variations in instrument sensitivity and wet well diameter while still meeting the
requirements for the use of suction lift pumps. A decision to use submersible pumps only would allow for
a reduction in wet well diameter and deepening of the active storage volume.

It should be noted that accommodating influent flows that will be significantly less than those anticipated at build
out will be accomplished through the control system and set levels on the pump operation. This is discussed
further in the following.

2.

Influent Flow (gpm) Wet Well Diameter (fttr Storage Depth (ft) Storage Time (min) Storage Time (hrs)

200 45 5.98 355.s 5.93

400 45 5.98 I77.8 2.96

600 45 5.98 118.5 1.98

800 45 5.98 88.9 1.48

1,000 45 5.98 7I,L t.t9

L,!852 45 5.98 60.0 L.00

The wet wel iameterd can stillwhile ma nntaivary the dre m60ng ofutes atretention krequi flowhourpea by
VA th stora It behould notedde that dthe ofryrng ge pth the wellwet bepth mited the ofmay by type pump

dselecte rfo Suctiuse. Lifton ahave mitli thetopspum thatlift can ccommodate.they

2 
Peak Hour influent flows at build out (planning horizon)
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4.2 Pump Station Mechanical Components

4.2.1 Pumps
As stated above, the use of a wet pit/dry pit pump station is not recommended for an application that is this far

out in the service area and that experiences this type of low flow. Limiting the new pump station to a single wet

well limits the types of pumps that may be used to either submersible pumps that are installed in the wet well or

suction lift pumps that are installed on top of, or adjacent to, the wet well with suction piping that extends into

the wet well. The advantages and disadvantages of submersible and suction lift pumps are presented in Table 4.

TABLE 4
Advantages and Disadvantages of Submersible and Suction Lift Pumps

It should be noted that there are additionalexpenses associated with the construction/installation of a suction lift

package pump station that make it the more expensive option. As stated in Table 3, suction lift pumps are

commonly supplied as part of a "package" lift station that includes all the ancillary equipment required to operate

the station. This can include priming pumps, discharge piping, check valves and controls connected to an in station

control system. This control system can then be connected to a PLC for operating the station and annunciating

alarms via either the City's SCADA system or via telephone lines. Whether or not the advantages of the suction lift

station outweigh the associated costs are a judgment call that the City will have to make.

The pumpstation shallinclude a minimum of two pumps, each capable of accommodatingthe anticipated peak

hour influent flow of 1,1g5 gpm (providing full redundancy). lt is further recommended that a third pump be

purchased at the time of construction and provided to the City for storage as a replacement for one of the

installed pumps should a failure occur. Supplier lead times for replacement pumps or even parts have been

increasing and the relatively remote location of the City would support this recommendation'

Pump Type Advantages Disadvantages

Submersible
Pumps

Smaller footprint than other pump types. Maintains

surface construction to a minimum
Pulling pumps for maintenance or repairs is messy. Requires a

wash down area at the wet well so that pumps can be cleaned off
prior to loading on trucks, etc,

Can accommodate deeper wet wells, suction lift
limitations do not aPPIY.

Requires the maintenance of a "dead" storage volume in the wet

well that acts to cool the pump motors during operation

Can accommodate a wide range of TDH and flow
conditions.

Access to motors and impellers requires pulling the pumps from

the wet well.

Less costly because most mechanical equipment is

below ground, does not require an above surface

structure to house the equiPment

Does require the wet well to have 2 to 3 feet of dead storage

(depending on the pump) to act as cooling during pump operation

Simple Mechanical SYstem Pulling the pumps to perform maintenance operations will

require a cleaning area.

Suction Lift
Pumps

Motors, volutes, etc. are at ground surface and more

accessible for operation and maintenance activities.
Requires more surface construction or installation of a package

pump station on top of or adjacent to the wet well

Pump wash down area is not required when taking

pumps down for maintenance.

Limits depth of the wet well to the depth of maximum suction lift,

available lift will vary based on suction pipe diameter, motor Hp

and impellers.

Commonly supplied as a "package" lift station such

that all the associated station pipin€, priming pumps,

controls, etc., come in one package contained in a

steel container that is set on the new wet well.

More Costly when compared to a submersible system because

more equipment is above grade and needs to be housed in a

structure to protect it.

Pulling the pumps for maintenance will not require a

cleaning area.

More complex mechanical system including additional equipment

(primer pump)

Once maximum depth is reached the only way to create additional

volume is by increasing the diameter.

FINAL PREDESIGN REPORT 9-IZ-1z_[/]SF
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4.2.2 Station Operation
Pump station controls will operate the pumps/station in the following manner:

1. Pumps will operate in a lag/lead manner that automatically switches the lead pump to come on after
every pumping cycle (one pump cycle is from pump on - to pump off and back to pump on again). This
will equal out the hours that each pump operates over time.

2. controls will include(starting from the bottom of the wet well):

a. Dead storage - this extends from the bottom of the wet well to the height required to cover the
pump motor and provide cooling as recommended by the manufacturer of the submersible
PUMP. NOTE THAT THIS IS ONLY REQUIRED FOR SUBMERSIBLE PUMPS.

b' Low, low level alarm/redundant pump off - this control elevation is approximately 6,, below the
Pump off elevation, ln a submersible pump station this level would also represent the top of the
dead storage required to cool the pump motors. lt actuates an alarm indicating that the pumps
are not shutting off at the control point specified and are pumping down the wet well to an
elevation where suction could be lost or the pump motor could overheat.

c. Pump off elevation - pump off set point for one pump operating or both pumps operating.

d. Pump on elevation - the difference between this elevation and the pump off elevation represents
the "Active Storage" volume of the wet well. At this elevation the lead pump is called into service
to pump the "active storage" vorume down to pump off erevation.

e. High Water Alarm/Redundant Pump On elevation - this occurs if the lead pump is called to
operate and either fails or cannot keep up with the influent flow and the level in the wet well
continues to rise' Once it reaches this elevation the second pump (lag pump) is called to operate
and an alarm is sent indicating that for whatever reason the lead pump could not keep up with
influent flow (potential reasons for lead pump failure could include ragging, motor failure, power
failure, impeller wear, etc.).

f' High, High WaterAlarm Elevation - is sent once both pumps have been called to operate and the
level in the wet well continues to rise. The high, high water alarm elevation also represents the
bottom elevation of storage included in the wet well design for situations such as this.

g. lnfluent Sewer lnvert Elevation - this is commonly the top of the storage volume included in the
wet well design. The intent is to contain all storage within the wet well rather than depending on
possible storage within the collection system.

Figure 3 below shows a representation of the wet well and control elevations. ln order to size the wet well the
operationofthestationmustbedetermined. Thesecriteriashouldbeusedfordesignofthewetwellinaddition
to the controls system.

FINAL PREDESIGN REPORT 9-17-]2 MSF
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Figure 3

Generic Wet Well Elevation laYout

4.2.3 Pump Station Design Criteria
The design criteria in Table 5 were used to develop the preliminary design for the Mill Road Pump Station

TABLE 5
Pump Station Design Criteria

Top of Storage/lnvert Elev. Of lnfluent Sewer

High, High Water Alarm/Begin Storage

Lag Pump On/High Water Alarm

Lead Pump On/Top of Active Storage Volume

Pump Off Elevation/Top of "Dead Storase"

Low,Low Alarm/Redundant PumP Off

Top of Dead Storage for
Submersible Pumps

Bottom of Wet Well bottom of Dead

Storaee for Submersible PumPs

Peak Hour lnfluent Flow 1,185 gpm

No. of Pumps 2 {minimum) - each able to accommodate peak hourly influent flow (completely

redundant) Whether or not to provide a third pump as a standby for replacement of the

two operating pumps should be evaluated during final design. The speed of each

operating pump shall be controlled by a adjustable frequency drive (AFD)'

Storage Capacity 60 minutes at Build Out without utilizing the influent line for storage

Standby Generator lnstall as part of the initial construction sized to provide the ability to start both pumps

(with a lag time in between starts) and run both pumps and the station lighting, controls

and SCADA.

Pump Cycle Time No more than 6 complete cycles per hour (Minimum 10 minute cycle time from pump on

to pump on again assuming one pump in operation)

Active Storage Volume Based on Equation f = V/i +V/(q-i)

Where:T=time(min);V=volume(gallons);i=influentflow(gpm);q=pumpingrate
(gpm) NOTE: Minimum cycle time occurs when influent flow equals one-half of the

pumping capacity.

Wet Well Construction Wet well shall be designed and constructed to accommodate anticipated peak flow at

build out (1-,185 gpm). Design and construct bottom of wet well to be self cleaning -
slope sides to a center channel that will direct solids to the pump suction and create

velocities to the suction that will enhance lifting the solids into the pumps.

FINAL PREDESIGN REPORT 9.I7-Iz-MSF
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Peak Hour lnfluent Flow 1,185 gpm

Wet Well Construction Predesign is based on the installation of a concrete caisson for the new wet well due to
high groundwater concerns. Other installation methods may be possible but will require
significant shoring and dewatering efforts.

Submersible Pump Flygt NP 3315 HT 3- 456 - 1760 RpM - 160 Hp (used for comparison purposes in
predesign) Pump curves included herein in Appendix B - pumps should be installed AFD,s
to limit inrush current during start up.

Suction Lift Pump smith & Loveless 8D4v - 1760 RpM - Maximum suction Lift = 17.5 feet (conservative) -
L50 Hp (used for comparison purposes in predesign) pump curves included herein in
Appendix B - Pumps should be installed with AFD's to limit inrush current during start
up.

Station Operation As described above (Section 4.2.21 Alarm modes and actual elevations to be confirmed in
final design. Additional alarm sequences to be confirmed with the city if needed.

Required Generator to run Station during
extended outage events

Required standby Generator power: either 150kw or 350kw. The 150 kw generator will
run the station and one pump. The 350 kw generator will run the station and two
pumps.

4.3 Pump Station Electrical Components
As previously stated, electrical components for a pump station of this nature commonly are assumed to have an
average life span of 20 years. This is less than the planning horizon of 2046 (34 years into the future), however,
logic would dictate that savings generated by putting in lower Hp pumps and electrical equipment for today
would not exceed the cost required to install the higher Hp pumps and associated electrical equipment 20 years
into the future. ln addition, there is no way to truly tie down the rate at which flows would increase to the pump
station over time. More recent experience would indicate that it would take longer to reach predicted peak
influent flows rather than less time. But this cannot be guaranteed. For the purposes of this preliminary design it
has been assumed that the electrical components will be designed for complete build out flows.

4.3.1 Electrical Service
Given the size range of the pumps, 160 hp to 150 hp, the electricalservice from the local utility will need to be
480 volts, 3-phase. Assume 600 amperes for initial planning purposes.

4.3.2 Configuration
The electrical service will include a utility power meter with current transformer enclosure, main breaker,
automatic transfer switch, and an installed standby generator. A preliminary one line diagram of this
configuration is shown in Figure 4. Other components will depend upon the type of pumps selected

4.3.3 Size of Main Electrical Components
The above ground electrical equipment will need to be protected from the weather and securable. This can be
accomplished using a shelter and lockable enclosures or a single lockable enclosure with components mounted
inside. The footprint will vary depending again on the type of pumps selected but assume a shelter will be larger
and allow a space 1'6ft long by 8ft wide. The other main component is the standby generator. Allow a space 7ft
wide by 20ft long by 10ft high for a permanently installed generator capable of powering two 16ohp pumps at the
same time. (This assumes that the two pumps will start in a lead/lag configuration and that they will be controlled
by AFD's or have solid state soft starts on them.)

4.3.4 Pump Motor Starters and Standby Generator
The pump motors are large enough to require means to reduce the motor starting current which is often six or
more times the motor running current. There are several means to control the starting current, but the two to be

to
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considered here are solid-state "softstarters" and adjustable frequency drives (AFDs). While AFDs are not

"needed" for the operation of the pump station, they can be used to reduce the size of the mobile generator

needed to operate the station during a utility power outage. A single pump operated on an AFD requires only a

150kW standby generator while a pump operated on a softstarter requires a 250kW standby generator. AFDs are

generally twice as expensive as softstarters but AFDs have better power factor and reduce the starting current

more. lf both pumps are required to operate on a standby generator then the size of the generator will be the

same for both types of starters, i.e, about 350kW,

4.3.5 Storage versus Standby Generator
The City has stated that they want to have the standby power generator installed at the time of initial

construction. However, if desired, the large change anticipated between initial influent flows and those that

would occur at build out can be used to delay the installation of a standby generator. By constructing the new

structure so that it will have a minimum of 60 minutes of storage capacity following an alarm for a power outage

or pump failure at ultimate peak hour conditions (L,L85 gpm, build out)will mean that up to several hours of

storage are available during the time from initial construction until build out flows are reached. As shown in Table

3 in the near term when influent flows will be less than those anticipated for build out the new system will exhibit

larger retention times.

lf delaying the installation of the standby mobile generator is chosen the design for the new station would include

a connection point for a portable generator to plug in so that during an extended power outage the station could

be brought back on line using the generator. The City would monitor flows at the pump station in order to decide

when a permanent standby generator would be installed in the future.

4.4 Pump Station Control System
The control system design for the pump station will be customized to meet current City standards for equipment

and functionality. tn addition to matching existing City technical standards, the control system will be designed to

integrate the features and equipment associated with the selected pump station configuration.

Although specifics of the control system cannot be defined at this point, the following outlines the general

elements of the control system that will be incorporated into the pump station design.

L. Programmable Logic Controller (PLC): A PLC will be used as the central controller for the pump station. For

the submersible pump option, the PLC will controlallfunctions of the pump station. Forthe suction lift
pump option, the package controls for the pumps will be integrated with the pump station PLC to provide

facility control. The PLC manufacturer and model will be selected to match City standards.

Z. Local Operator lnterface (Ol): An operator interface device will be included to allow operations staff to

locally monitor equipment operation, control equipment and adjust pump station operations setpoints.

The Ol manufacturer and model will be selected to match City standards.

3. SCADA System Communications lnterface: The pump station PLC system will be integrated into the City's

existing SCADA system. The communications interface will allow pump station operation, status and alarm

signals to be viewed and controlled remotely. The communications system will be designed to match the

communications systems currently in service.

4. WetWell Levelsensor:Awetwell levelsensorwillbe installed to provide continuous measurementof the

wet well level. Operator adjustable level setpoints for pumps ofl lead pump start and lag pump start will

be compared against the level signalfor pump control.

5. Wet Well Float Switches: Float switches for low-low and high-high level detection will be installed (if

applicable to City standards) for detection of the low-low water level/redundant pump off and high-high

water level alarms. These float switches can also be used as a backup control to start and stop the pumps

in the event of a wet well level sensor failure.
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6. lntrusion Detection: Sensing devices will be installed within the pump station to detect intrusion into the

facility. The types of devices used will be based upon the selected pump station configuration and City

sta ndards.

Support Systems lntegration: The control system design will include PLC interfaces to pump station support

systems such as the backup power generator and combustible gas monitors.

5. Force Main Sizing and Alignment

5.1 Force Main Sizing
Force mains should be sized to maintain a minimum flow velocity of 2.0 fps to prevent solids from settling in the

line between each pumping cycle (in many cases a minimum velocity of 2.5 fps is preferred to insure movement of

solids during each pumping cycle). Maximum force main velocities should not exceed 7.0 fps to prevent the

creation of significant headlosses that would increase the pump power required, cost of operating the pumps and

the required size of the standby generator. A breakdown of pumped flow versus velocity in force main diameters

from 6 inches to l-0 inches is shown in Table 6.

TABLE 6
Pumped Flow versus Force Main Velocities

Based on the peak hourly flow of L,L85 gpm, a 10 inch diameter force main should be installed for this application

for the following reasons:

1. lt would not be cost effective to install a smaller force main and then replace it with a larger force main in

the future. This would also require additional work at the pump station to revise the piping and increase

easement widths required for the force main to allow installation of a second line while keeping the first

line in service (to limit any required shutdowns of the pump station)'

2. The installation of an 8 inch force main or 6 inch force main would result in increasing the TDH for the

pump station by 82 feet and 324 feet, respectively, at the build out flow of 1-,185 gpm. Both would

increase required pump horsepower and electrical system design and installation costs.

3. During final design the City can look at reducing the flow rate from the recommended pumps by installing

a trimmed impeller. This would also reduce the motor Hp required. However, if this is considered, it

should be realized that the pump impellers and motors could require switching out before the end of

their useful life.

Velocity (fps)1

Pumped Flow (gpm) Pumped Flow (cfs) 5 inch Force Main 8 inch Force Main 10 inch Force Main

200 0.45 2.27 1.28 0.82

400 0.89 4.54 2.55 1.63

500 1.L'1, 5.67 3.19 2.04

600 r.34 6.81 3.83 2.45

800 L.78 9.08 5.11 3.27

1000 2.23 1-1.35 6.38 4.09

1185 2.64 13.45 7.56 4.84

1 
Flow velocities within the acceptable range of 2.0 fps to 7.0 fps are highlighted
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The flow from the pumps will need to be at least 500 gpm to provide the needed minimum velocity in the
forcemain

5.2 Force Main Alignment
The alignment of the new force main from the pump station is shown on plan and profile sheets included herein
Appendix C. Generally, the new force main will exit the pump station site on Mill Road (north side), then proceed
east on Mill Road (remaining on the north side of the road) to the intersection with Thomas Street; north on
Thomas Street (remaining on the west side) to a location just above Workman Street. As shown on the included
plan and profile sheets the new forcemain would then proceed east again following an undeveloped road
easement to an existing MH connected to the City's gravity collection system on the southern end of Logan Street.
The force main would discharge into this MH. Alternatively, the new force main could continue north on Thomas
Street to 4th Street and discharge into a MH at this location. Some resloping of the existing sewer on 4th Street
would likely be required to make this alternative work. For planning purposes, the cost for Either alignment would
be roughly the same. The approximate length of the new force main is 4,27g f eet.

6. Cost Estimate
Table 7 is a summary of the estimate costs. The base construction cost shown includes mobilization, bonds,
contingency and escalation. lt does not include project costs such as design, administrative, legal, or services
during construction. See Appendix D for a complete breakdown of the costs included in each category.

TABLE 7
Cost Estimate Summary

Low Range Estimate Range High Range

-20% Base Cost +30%

Submersible Pump Station &
Force Main (yard piping) S1,633,000 S2,o41,ooo s2,6s3,000

Suction lift Pump Station &
Force Main (yard piping) s1,702,000 Sz,tzT,ooo s2,76s,000

Force Main s882,000 S1,1o2,ooo s1,433,000

Gravity Pipe Alt 1 5306,000 $383,000 s4e8,000

Gravity Pipe Alt 2 s394,000 $492,000 s640,000

Gravity Pipe Common Alt 1 & 2 Ss42,ooo $678,000 $881,000

Gravity Pipe Alt 3 s170,000 Szl3,ooo 5277,000

Gravity Pipe Common Alt 1, 2
&3 S43,ooo Ss4,ooo s70,o0o

Gravity Pipe Alt 4 s674,000 S843,ooo S1,096,ooo

6.1 Methodology
This cost estimate is considered a Schematic Design Estimate (Class 3) construction cost estimate. lt is based upon
the 15 percent design drawings and specification dated May 201.2, and design information provided by the
engineer at the time of the estimate.

Where possible, a quantity takeoff was developed for allelements shown in sufficient detail in the design
drawings or described in the report. For an item known to exist but not defined in the project drawings, the cost
estimator applied an allowance based on estimator experience and consultation with the project engineer.

14 FINAL PREDESIGN REPORT 9-12-I2 MSF



CITY OF PORT TOWNSEND - DEPARTMENT OF PUBLIC WORKS

The final costs of the project will depend on actual labor and material costs at the time of bid, actual site

conditions, productivity, competitive market conditions, final project scope, final schedule and other variable

factors. As a result, the final project costs will vary from those presented herein. Because of these factors,

funding needs must be carefully reviewed prior to making specific financial decisions or establishing final budgets.

6.1.1 Markups
Table 8 summarizes various markups applied to the cost estimate to develop the overall construction cost. Unit

costs include contractor overhead and profit. Mobilization, contingency, sales tax, market factor and escalation

are also applied to the bottom line totals.

TABLE 8

Markup Summary

Markup Percentage

Contractor Overhead & Profit (ln unit costs) 1,8%

General Conditions 7%

Mobilization/Bonds/l nsura nce 5.16%

Construction Cost Estimate Contingency 40%

Escalation (Aue 2013) 3.58%

Sales Tax (Port Townsend) 9%

Market Conditions o%

6.1.2 Assumptions
The following assumptions were used to develop the construction cost estimate

General Assumptions:

Labor rates are based on the RS Means National Average Rate and adjusted for local wage rates using the

RS Means regional adjustment factor.
The estimate currently includes escalation to mid-point of construction to August 2013.

Costs assume that the work is done during a regular 40 hour work week and does not include any

overtime cost markups.

Costs do not include purchase of easements or right-of-way, engineering, administration or owner costs

beyond the capital construction costs. The cost estimate is intended to represent the total contractor bid

price as shown on the bid price schedule atthe time of the bid opening.

Site access for the contractor and contractor staging areas are assumed to be adequate for the

contractors needs.

The estimate is based on aggregates, drain sand, and clay materials being available locally to the

contracto r.
Temporary erosion and sediment control are expected to be minor. No wetland impacts are known at this

time.
Pipe trenching is based on 5' of cover to the top of the pipe.

It is assumed that dewatering for pipe trenching can be controlled with sump pumps in trench.

Roadway patching is based on 6" ofasphaltover6" ofcrushed surface base course.

The pump station wet well construction is based on a dropped caisson construction.

Due to the pump cooling requirements the submersible pump station wet well is 30" deeper than the

suction lift pump station.

1.

2

3

4

5

6

7

8.

9.

10

1.1.

1,2
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The pipe alternatives costs with the exception of Alternative 3 are based on the pipeline being placed in
the roadway and include ACP demo and patching. Alternative 3 is outside of the roadway and travels
cross country.
The estimate includes a 350 KW standby generator at the pump station and VFD's controlling the pumps

7. Summary and Recommendations
The following (Table 9) summarizes the previous discussions and presents recommendations for taking the new
Mill Road Pump Station and Force Main into design.

TABLE 9
Summary

Item Description Recommendation

Pump Station

WetWell SeveraI methods of construction of the wet well
were considered, however, due to the existence of
high groundwater it appears that a circular wet well
installed as a caisson would work best in this
situation. lt would limit the need for dewatering and
for shoring which would be an advantage.

lnstall the new wet well as a caisson. This would be a
concrete structure and would include a corrosion
resistant lining (once completed and the bottom
sea led)

Wet Well Diameter Forthe purpose of this planning level evaluation, it
was decided to make the wet well compatible with
the use of either submersible or suction lift pumps. lf
submersible pumps are chosen for final design it may
be possible to reduce the diameter and deepen the
wet well creating a somewhat smaller footprint.

Anticipated lD of the wet well is 45 feet to obtain a

standby storage capacity of l" hour at buildout and
keeping the wet well shallow enough to use suction
lift pumps. Wall thickness is 2 feet. Anticipated OD of
the wet well is 49 feet.

Wet Well Depth Depth in this case is based on the anticipated
elevation of the suction pump volute which has been
estimated as l-8" above the top cap of the wet well.
From this point down the depth to the established
pump off elevation can be no more than 17.5 feet.

Assuming surface elevation = 23.0 feet

Suction Lift Station - depth from surface elevation
to pump off elevation = L5.98 feet

Submersible Pump Station - depth from surface
elevation to bottom of dead storage = L7.98 to 18.98
feet (depending on depth of dead storage required
to cool pump motors)

Pumps System head curves for both the use of submersible
pumps and suction lift pumps were developed. These
were graphed against pumps curves for both types of
pumps to identify pumps that could be used under
this scenario. lt was also noted that if suction lift
pumps were used they would be supplied as a
package that included the priming pumps, controls,
station piping, etc. within a epoxy coated steel
container.

Submersible pump recommendation:

Flygt - Model NP 3315 HT3-456; L60 Hp; station
piping diameter = 6"; lmpeller diameter = L5i/8"

Suction Lift Pump recommendation:

S&L - Model 8D4V, 150 Hp, Suction pipe Diameter =
12"; Station piping diameter = 8"; lmpeller diameter
= 7a 5/8" - lncluded in a package suction lift station,

System heod curves vs. pump curves ore included in
the oppendix.

Station Operation See Section 4.2.2 and Table 5 See Section 4.2.2andTable 5

Alarms and
Communication

This would have to be in keeping with the City
requirements and should be vetted early in the
actual design phase,

See Section 4.4

Standby Generator As discussed in Section 4.3.4 (above) the intent is to Required Standby Generator Power: either j.50kW or
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Item Description Recommendation

install the required standby generator during original
construction. lf this is revised during final design a

plug in for the use of a mobile standby generator
during the initial years of station operation will be

included. This will continue as long as the City

believes that the provided storage in the wet well is

enough to allow City Maintenance Crews to access

the station and provide standby power during any

extended outage event. Once influent flows reach a

point where either City Crews cannot access the
station quickly enough or storage time reaches 60

minutes - then a permanent standby generator will
be installed.

350kW

Force Main

Alignment Generally, the new force main will exit the pump

station site on Mill Road (north side), then proceed

east on Mill Road (remaining on the north side of the
road) to the intersection with Thomas Street; north
on Thomas Street (remaining on the west side) to a

location just above Workman Stree| at this point the
new force main can proceed either west again

following an undeveloped road easement to an

existing MH connected to the City's gravity collection
system on the southern end of Logan Street or
continue north to a connection to the existing
collection system on 4th Street.

Plan and Profile Sheets contained in the attached
Appendix.

Length 4,278 feet

Diameter !0"

Gravity (Backbone) Collection System

Alternative

1. Allows flow collected in Basin 3 to extend south and

west to a common collection point on Discovery

Road.

Length = 1,690 feet; Diameter = 8"

2 Extends from the intersection of Discovery Road and

8'h Street to the southwest to an intersection with
Alternative 1 on Discovery Road.

Length = 2,200 feet; Diameter = 8"

Common Alternative i.,2 Extends from the common collection point on

Discovery Road southwest to a cross over
intersection with Mill Road, then southeast down
Mill Road to an intersection with Alternative 3

(described below),

Length = 2,520feef; Diameter = 10"

5 Extends from an unimproved road easement north
from Glen Cove Road to a power line easement; then
north and east in the power line easement
(paralleling an existing water line) to a connection on

Mill Road with Common Alternative 1,2.

Length = L,870 feet; Diameter = 8"

Common Alternative
1,,2,3

Extends east on Mill Road to the new pump station
site

Length = 187 feet; Diameter = 12"

4 Parallels the new force main from the pump station *
allows the City to pick up existing lots below (south)

of the connection point of the new force main into

Length = 3,500 feet; Diameter = 8"
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Item Description Recommendation

the City's gravity collection system, This gravity line
would begin on the lower reaches of Thomas Street
and proceed south to Mill Road and then east on Mill
Road to the connection with Common Alternative
I,2,3 and into the new pump station.

Estimated Cost

Based on planning level considerations including a

40% contingency for unknowns at this time. As

shown here the estimate has been broken into
several categories and a complete copy of the
estimate is included in Appendix D:

Submersible Pump Station w/Force Main (yard
pipine)

s2,041,000

Suction Lift Pump Station w/Force Main (yard piping) 52,1,27,O00

Force Main (outside yard piping) s1,102,000

Gravity Lines

Alternative l- S383,ooo

Alternative 2 S492,ooo

Alternative 1 & 2 s678,000

Alternative 3 s213,000

Alternativel,2&3 ss4,ooo

Alternative 4 s843,000

7.1 Recommendations
The following steps need to be undertaken to initiate and complete final design

1-. A complete survey of the gravity alternatives needs to be completed to better document the existing
slopes that will have to be accommodated and what steps (if any) that will be required to eliminate or at
least reduce the occurrence of supercritical flow regimes.

2. A survey of the alternative force main route to 4th Street needs to be completed to determine the
feasibility of the alternative route and whether the static head requirements change significantly.

3. Soil borings need to be completed for the new pump station site and the alternative pipeline alignments
(gravity and force main)to confirm design criteria, trench backfill requirements, etc. Recommend that
there be at least two soil borings at the pump station site with one extending at least 25 feet below the
invert of the wet well. Borings on the gravity and force main alignment should be spaced at l-,000 foot
intervals and be completed to a depth of at least 5 feet below the proposed trench invert. This
information will be critical to the final design process.

4. Property acquisition issues will have to be better identified and how they will affect the design addressed

5. City and Engineer need to work closely together to better clarify the anticipated influent flow to the new
pump station site.

6. The City needs to revisit and confirm whether or not the installation of a standby generator should be
included in the final design or left as a future project.
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7. A more definitive decision needs to be reached regarding the use of submersible or suction lift pumps.

8. The City needs to revisit the Master Plan completed by Gray & Osborn to confirm that there is capacity in

the existing collection system downstream of the tie in point for the new force main all the way to the

City's Wastewater Treatment Pla nt.
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This technical memorandum summarizes the review of hydraulic modeling data from the City of Port Townsend's

(City's) wastewater collection system as presented in the December 2OO9 Southwest Sewer Basin Study (Basin

Study), by Gray & Osborne, lnc. The report evaluated the City's sewer basins and presented a series of

alternatives for future development within and adjacent to the existing City limits. The data presented in the Basin

Study will be used to develop a peak hourly flow rate to use as design criteria for the design of the new Mill Road

pump Station. The specific alternative in the Basin Study that was reviewed for the Mill Road Pump Station is

Alternative 7. The areas that Alterative 7 represents are summarized below along with the review of the loading

rates and peaking factors presented in the Basin Study.

Area of lnterest for Mill Road Pump Station: Basin Areas for Alternative 7

Alternative 7 in the Basin Study represents the option for a common lift station (Mill Road Pump Station) to serve

Basins !,2, and 3. ln this alternative, Basin l- also includes the LocalArea of More lntense Rural Development

(LAMtRD) south of the City. The analysis presented in the Basin Study included a layout of future gravity sewers

that would serve the basins and discharge to the Mill Road Pump Station.

TheareassummarizedforBasins L,2,and3intheBasinStudywereconfirmed,andthebasinsareshownin
Figure L.

Design Flow Development
This section presents information on the calculation of the projected wastewater flow to be pumped by the Mill

Road Pump Station. The projected average and peak day flow is presented as well as the determination of the

peak hourly flow.

Wastewater Loading Rate Determination

tn the 1,999 City of Port Townsend Wostewoter Comprehensive Plon (Comprehensive Plan) by CH2M HILL,

wastewater loading rates were defined based upon seventeen classes of Land Use. This approach also discounted

the land dedicated to Right-of-Ways. Development factors for existing and future development density were also

taken into account when determining the totalamount of developable lands. During the Basin Study, the ultimate

wastewater flows developed for each basin in the Comprehensive Plan were divided by the total number of acres

in each basin to develop a basin-wide loading rate. This basin-wide loading rate was then applied to the new

basinsdefinedintheBasinPlan. ThefoundationofthisapproachintheBasinPlanwastoapplythecalculated
basin-wide loading rate to a basin that was assumed to have a similar development pattern as the basin in the

Comprehensive Plan. Forthe basins involved in this study (Basins 1-, 2, and 3), the Southwest Basin in the

Comprehensive Plan was identified as the similar basin. Figure 2 shows the overlay of the extent of the Southwest

Basin from the Comprehensive Plan and Basins !,2,and 3 in the Basin Plan, and Table l- summarizes the

calculation of the basin-wide loading rate for the Southwest Basin and Table 2 summarizes the ultimate flows for

Basins 'J.,2,and 3 using the calculated Southwest Basin basin-wide loading rates shown in Table l-.
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TABLE I

Basin Flowrate Calculation: Basin-wide

Average Dry Weather Flow

Basin 1(with LAMIRD)

Basin 2

Basin 3

Total

Peak Day Flow

Basin 1

Basin 2

Basin 3

Total

Southwest Basin Projected Ultimate Flows (2047)

Flow (epd) Basin Area (acres) Calculated Basin-Wide

Loading Rate (gpd/acre)

139,9881 1951 7L8

240,5271 1951 r,233

Flow (epd)

Rate and P

Average Dry Weather Flow

Peak Day Flow

tsource: 
CH2M HILL, lnc., City of Port Townsend Wastewater Comprehensive Plan, 1999

TABLE 2

Calculated Wastewater Loading by Basin

Calculated Basin-Wide Loading

Rate (gpd/acre)
Basin Area (acres)

718

718

718

499

176

1,43

499

L76

1,43

3s8,300

t26,400

1.03,700

588,400

615,300

217,000

176,300

1,008,600

r,233

r,233

L,233
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Peaking Factor

ln the Basin Study, a peak hour to peak daily flow peaking factor of 1.7 was applied to the peak Day Flow to
determine peak hourly flow for each basin. The Basin Study stated that this factor was adjusted upward from a
factor of 1.27 that was applied in the hydraulic modeling for the Comprehensive Plan. ln the Comprehensive plan,
a diurnal curve was presented from flow monitoring in a residential area. This curve (Figure 5-2) indicated that the
peak flow may be 1.79 times higher at the peak hour than the average. The Comprehensive Plan also notes that
this diurnal curve is slightly conservative for non-residential areas.

According to the Department of Ecology, Criteria for Sewage Works Design (Orange Book), the minimum peaking
factor that should be used to calculate peak hourly flow is 2.5, and the peak hour factor is based upon population.
ln addition, for the orange Book methodology, the peaking factor is to be applied to the average daily flow, not
the peak daily flow.

Peak Hourly Flow

A comparison was performed on the two different calculation methods of the peak hourly flow. This is
summarized in Table 3. For the Basin Plan flows, the effective peak hour to average day peaking factor was
determined to be 2.92. This peaking factor corresponds to a town with a population of approximately LL,000. The
Orange Book calculated peaking factor is 2.59, assuming a population of approximately 23,000 for 2O46, the year
of the projected ultimate flows. See Figure Cl.L from the Orange Book (attached). Cities with smaller populations
are assigned a higher peaking factor due to the nature of the variability of flow with smaller populations.
According to the City of Port Townsend Comprehensive Plan, the City's population is expected to reach a
population of about 1,4,OOO in the year 2024 and may reach 23,000 by 2O46

TABLE 3

Calculated Wastewater Loadin q bv Basin (2047)

Row Basin Plan Calculation Orange Book Calculation

Average Dry Weather Flow (gpd)

Peak Day Flow (gpd)

Calculated Peak Day to Average Day Peaking Factor

Peak Hour to Peak Day Factor

Calculated Peak Hour to Average Day Factor

Peak Hour Flow (gpd)

Calculated Peak Hourly Flow (gpm)

(1)

(2)

(31 = (21/(Ll

(4)

(s) = (+)x (3)

(6) = (i)x (s)

(7) = (6) / 1.440 minlday

588,400

L,008,600

1,.7L

1..70

2.91

1,,774,620

7,19L

588,400

1,008,600

NA1

NA1

2.5g2

1.,524,935

L,059

lNot applicable for this comparison. Only comparing the Peak Hour to Average Day Factor (Row (5))
2Calculation 

of Peak Hour to Average Day Factor from the Orange g..k = (18 + 
^iZS,OOO)/(++^/Z:,OOO1, where 23,000 is the population in

2046.

Selection of Peak Hourly (Design) Flow

ThepeakhourlyflowwillbeusedforsizinganddesignoftheMill RoadPumpStation. Basedonthecomparison
of the various calculation methods to determine the peak hourly flow for design of the Mill Road pump Station, it
is recommended that the peak hourly flow of 1,185 gpm be used for the design.
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Appendix B:

Pump Curves for Submersible and Suction Lift
Pumps
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Appendix C:
Pump Station Force Main Alignment
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PORT TOWNSEND PS

MEMORANDUM CFIzIulHIt.L

City of Port Townsend

Mill Road Pump Station & Force Main

Construction Cost Estimate

Jack Burnam/SEA

Craig Moore/SEA

JuLy 17,2012

425179

Purpose

The purpose of this memorandum is to document the cost estimating methodology and
assumptions used in preparing the Schematic Design construction cost estimate for the Port

Townsend Pump Station and Force Main. The basis of this cost estimate is sumrnaized
below:

Original Estimate Date:
Revision:
Construction Cost Index (CCI) Number
Estimate Type:
Accuracy Level:

The following memorandum provides a description of the cost estimating methodology,
overali costs, markups, assumptions, productivity rates, cost basis, and excluded costs.

Summary of Costs

The following is a sufiunary of the estimate costs. The base construction cost shown includes
mobilization, bonds, contingency and escalation. It does not include project costs such as

design, administrative, legal, or services during construction. See the attached estimate for a
breakdown of the costs included in the estimate.

PREPARED FOR:

PREPARED BY:

DATE:

PROJECT NUMBER:

May 23,2012
J:ulry 17,2012
Seattle ENR CCI (April 2012) 9056
15% Estimate (Class 3)
+30% to -20%

15% DESIGN
COPYRIGHT O8/,13/08 BY CH2M HILL, INC.



PORT TOWNSEND PS

Low Range Estimate Range High Range

-20% Base Cost +30%

Submersible Pump
Station & Force Main $1,633,000 $2,o4l,ooo fi2,653,000

Suction Lift Pump
Station & Force Main $1.,702,000 $2,127,000 $2,765,000

Force Main $882,000 $1,102,000 $1.,433,000

Gravity Pipe Alt 1 $306,000 $383,000 $498,000

Gravity Pipe Alt 2 $394,000 $492,000 $640,000

Gravity Pipe Common
Altl&2 $542,000 $67&ooo $881,000

Gravity Pipe Alt 3 $170,000 $213,000 $277,000

Gravity Pipe Common
Alt L, 2 &xg $43,000 $s4ooo $70,000

Gravity Pipe Alt 4 fi674,000 $843,000 $1,096,000

Ontion Costs

Methodology

This cost estimate is considered a Schematic Design Estimate (Class 3) construction cost
estimate. It is based uPon the L5 percent design drawings and specification dated May 2012,
and design information provided by the engineer at the time of the estimate.

Where possible, a quantity takeoff was developed for all elements shown in sufficient detail
in the design drawings or described in the report. For an item known to exist but not
defined in the project drawings, the cost estimator applied an allowance based on estimator
experience and consultation with the project engineer.

The final costs of the project will depend on actual labor and material costs at the time of
bid, actual site conditions, productivity, competitive market conditions, final project scope,
final schedule and other variable factors. As a result, the final project costs will vary from
those presented herein. Because of these factors, funding needs must be carefully reviewed
prior to making specific financial decisions or establishing final budgets.

J5% DESIGN

COPYRIGHT O8/13/08 BY CHzM HILL, INC.



PORT TOWNSEND PS

Markups

Table 1 summarizes various markups applied to the cost estimate to develop the overall
construction cost. Unit costs include contractor overhead and profit. Mobilization,
contingency, sales tax, market factor and escalation are also applied to the bottom line totals

TABLE 1

Markup Summary

Markup Percentage

Contractor Overhead & Profit (ln unit costs)

General Conditions

Mobilization/Bonds/l nsurance

Construction Cost Estimate Contingency

Escalation (Aug 2013)

Sales Tax (Port Townsend)

Market Conditions

18%

7%

5.16%

40%

3.58%

9%

0%

Assumptions
The foliowing assumptions were used to develop the construction cost estimate:

General Assumptions:

1,. Labor rates are based on the RS Means National Average Rate and adjusted for local

wage rates using the RS Means regional adjustment factor.

2. The estimate currently includes escalation to mid-point of construction to August
2013.

3. Costs assume that the work is done during a regular 40 hour work week and does

not include any overtime cost markups.

4. Costs do not include purchase of easements or right-of-way, engineering,
administration or owner costs beyond the capital construction costs. The cost

estimate is intended to represent the total contractor bid price as shown on the bid
price schedule at the time of the bid opening.

5. Site access for the contractor and contractor staging areas are assumed to be

adequate for the contractors needs.

6. The estimate is based on aggregates, drain sand, and clay materials being available

Iocally to the conhactor.

7. Temporary erosion and sediment control are expected to be minor. No wetland
impacts are known at this time.

8. Pipe trenching is based on 5' of cover to the top of the pipe.

15% DESIGN
COPYRIGHT O8/13i08 BY CH2M HILL, INC,



PORT TOWNSEND PS

9 It is assumed that dewatering for pipe trenching can be controlied with sump PUmPS
in trench.

10' Roadway patching is based ort 6" of asphalt over 6" of crushed surface base course.

1'1" The pump station wet well construction is based on a dropped caisson construction.

12. Due to the pump cooling requirements the submersible pump station wet well is 30"
deeper than the suction lift pump station.

13. The pipe alternatives costs with the exception of Altemative 3 are based on the
pipeline being placed in the roadway and include ACP demo and patching.
Alternative 3 is outside of the roadway and travels cross country.

'l'4' The revision adds a 350 KW emergency generator to the pump station and adds
VFDs to the pumps.

Productivity Rates

The following assumptions were used in determining the Productivity Rates:

1'. Contractor production rates for installation of standard items are taken from RS
Means or are per the RS Means database and are based on 40 work weeks.

2. For equipment installation or non-standard items, production rates are per the cost
estimator's best judgment based on experience and consultation with the design
engineer.

Cost Basis

Various sources of cost data were used to develop this construction cost estimate.
Construction costs were taken from RS Means Construction Cost Data. When applicable,
recent bid tab information was used to establish costs for bid items.

Cost Quote

Cost quotes were received on the following items:

. Flygt 160 hp submersible pump from whitney Equipment Comp rnc,5/22/12

o Smith & Loveless lift pump from ADS Equipment Inc,4/8/12

Excluded Costs
Construction costs do not include engineering, construction management,land acquisition
(ROW) costs, hazardous materials mitigation, permitting, operations & maintenernce costs or
the client's financial,legal or administration costs.

4
15% DESIGN

COPYRIGHT O8i 13/08 BY CH2I/ HILL, INC,



...:: . . ,r'. -'. :....i:

Port Townsend MItt Rd Pamp S.tatig n; Sibmersabte,:Poa fow19end, ryA
Vlllll:,Pumpstat on;rschematic; 1 Syo.Destgn :

4i517g, Rev 1

Estimator

Labor rate hble

Equipment ab table

Job size

Repo(fomat

PodToMsend PS Sub

c Moore/SEA

2-JVO4 \2012)

1_Eq Rat€s_201 1_75%

1LS

ProJect
Pmjed Number
Market Segment
Eusiness Group

Project Condltions
Estimate Class 1-5

tutimate Category
Design Stage

Prcled Manager
Rev No. / Date

425179
Wastewater Pump Sbt
WBG

3

Consult EngineerEst
Schematic Design

J Bumam
1ft-17-12

Soded by Facilitymork Pkgffrade Pkg/WoMdivrunit Pdce'

'Dehil' summary

Combine items



I CI{2]vlHILL
Detail Report

Project: PortTownsend PS Sub
Project No.: 425179Job Size: 'I LS

Estimator C Moore/SEA
Revision / Date: 1n-17-12
Estimate Class: 3

Duration:

Fc

06

Schematic

3-t.0

07

31 -20

c.I\t{05

_slJErygRK
Site/Civil
Ea4bwgrks, Site
Sitework
Site Preparation, Clearing and Grubbing
Clearing._T@ Renoval. 5' : J2" , Are. _
Finish greding ar€ to be pavedwith gEder, shall area
Compad Building Pads, Equipment Pads, and Misc. OutStutures

91 a 5:! l:!q s itq ! rep-alla-t19!,-g!ej rnS-aa{qru!!!!S
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l-d.d_aILo_u!|f9l_E!Ur-o!I1e!qlte9 j_S€fc9!g!,el,ej!!!!oa!L.,,.
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cj]lrejg_9.€!q9-cle.F.l_c3!EsstCt4!_qBg-3-
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foms in ptae, monomem t-omm

-Foms.in plae. !@lolithic-bem. sides

- Slab shorhg_
Add labortor seting embedded frames
Reinforcing in plae, A615 cr 60, priced per lbs.
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86

,,1.14 l

.1.2L6:

12A

_!29*_

- 
-LJL

18.48 /sf

1!?.5
24.O

6!3g_cfl
3.07 cy
7.00 load

-i--|
-l
-l
.I
-i

i

I
!

I

I

8.8 n@d
42

56

v
523.4 22,274

.1,937.9 150,505 l/$,092
CJM{M

cJM-o02

c.ril{t07

-3!!,-s-82.00 sf
1,140.00 tb

6.89 CY

_0.3,5_9y_
2.OO load
3.56 cy

,s9.9_0-"1
186.00 sf

6.49 CY

912...4.5_ 9J_
347.45 CY

i.00 opng

1-00 EA

____.1,00 sF
1.00 sF

*:l

-7.!-
1{8_

1.8

o.e

_tr9_6_qJ
1,960.1

2

1L5_
_ ll!..

763
949

a8__
16

I:^*
2,016

-t
_-l __ 66.40 /q

305

-t

-l

f-

117

I

_t

)

I

!-6_t__
41

1.71S

2,016
1s2,44t, __ -14!,1-se
152,224t 145,109

+____

305

16
117

53

4,040

22-.t 1,7191

3.674.33 /SF

404t'

337,052

3.674

3,674

7h712012 7.22AM
Page 4

04-0

26.0

08-00

26-00

r

3,674.33 /opng
363 I

363 l 3,311

_9,311* _
3.311

I

363
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229,77'l

.gtb-An*rnt
Lbdd
Amut'

LSd
Anqflt

L&Irr
tlBTrledlQu-ttttO6slpdmUnnftleWdt

ActMty
Trede
Ptg

Wod(
Pftg

1.00 E 100.0 9,gs ffii46? 916 115.732.13 tE



I CH2TVIHILL
Job Size: 1 LS

Detail Report

Project PorlTownsend PS Sub

ProjectNo.: 425179
Desion Staoe: Schematic Desion

Estimator: C Moore/SEA

Revision / Date: 1n-17-12
Estimate Class: 3

13,877

.?-0,,846_

19,!!9.

,r9.,9J"6-
20.816
76.325

Duration:

F-

26-00-99-0q !"!t'! ?! qq'!t
MCC
Other Site Eledi€l & Wiring

?qr00-qe:q0 El_e"g!riq?.!! _9lf 
'-qr_

26-25-05-'10 Electrical Equipment, VFDS - 150 HP

vED 159_!e NE\4.4:1
26-25-05-10 Electrical equipftent, VFDS - 150 HP

26-30-01-90 --c-gr.!Li]91t19qqv:git-s-
l&C Alosance
26-30-01 -00 Communications Systems

-_. _crMg0l!vel,U&I-El99tr,9el
26-00 Electrical

-2i,9.qlSslrjg?LryoJ\
Site/Civil
Earthworks, Sh€eting/Sho.ing

_11&!UleilsteJF- jssy4r=o-!_
31-17-02-00 Earthworks, Caissons

-!49bi!zC{9l-C,al99i9lrjg! 
jp]|cE!ersg!P-,-!alg9__._

. 9aisso-n Sho€-

31-17.02-00 Eadhworks. Caissons
31 -l!9rq1j99_ :9rt_e_elelga[1't!9!LD3!-9tr!!sis!Ilp-&Al

Dsateing Minor. GeneEtorand Pumps, Mob

Dereteing Minor, Selup Gene€brand lnsbll Pumps

-oewaleljls!\r!i!!)t-sulp,Eoc!.qe.! jy_ei'f.-d_._

DeMtering Minor, Large Gene€tor and 4 PumPs, Renbl. Monthly

Dewatedng l\linor. GeneEtorand PumPs, Opemtion - bborto minbin /
-chgd pumps/fuel and lube
D€Mt€dng Minor. Remove GeneEtor and PumPs

Dewtering Mitor. Gene€torand Pumps, Demob

._?!1!:91:99 j!e--Ple ea€ti m. Dewa teli n g, s u m P-e!l!g
3l-25-01-00 Eafrhworks. Structural, Excavation

Sguclur-sl Ex€vason. GtsS_o! Crew, 2'depjl:
Load Ex@ss for Halling. Ex€%tor, Cat.33_0

Haul / Remove Ex€ss, 17 yd @pacity. 10 miles RT

,qulnp_q!als99&r,LCr_-Ets99.s-s,l_1y!leLd-egP_ulcy
3 1 ?!-!!90 qajh!|o!(9._qtI!9!ge!!!cqv,g!gl

..91 :1,6 _E4 

'!!y{oj!9,_slee!!! 
s19 i9 Ii ns,

31.0 Site/Civil
Process Eqqipmen!
Furnish and lnstall Process Equipment
W€t W€ll qqr iplne-nt

44-914q-04 Subm_e_rsable PumPs

. Subme6able PumPs, 160 hp, dout @ntols. Flygt

.,q9!!a!eelqoll-1P!{rtP-qsse-qb]y,J9-L?10!p
,.P_uFp cpnhl-Systetr-r

. {4-0!_{e:g! s !r!!'!sll ?U! 9 ee!1P,s..

._c,.1!t4!8W_e!_w_ellEq!{ip!!9_!!_.
4_3-09F-ur!t9!-a!Cl!qL4L?r-oge9,s-qq'.1!P''!l9ll!.
43._0 Process Eqgig{!!t

1-OO ls -
-1.90_F_
u,0 -!-Q_

100.0

- ----

g,s.!g i -

7 419'.1

7,479'l

1ql4!-?

_42,1-8?_
47,183

13,A77.26 Is

36.174.35 /€

!-

i

13,A77

55,717

20,816

2t7,774

102-393

1,857

916.
?9.819.8i -4e

171.241.18 ILS

800

80.0

'!.00 lS-.

1.00 Ls
1.OO LS _ _ 180.0 16,828

r.oo Ls '180.0 16,828
1.00 Ls 180.0 16,828

!q5s
1,055

2?,854.30 E
zz.asa.:o tEl l

_2.0.0 -E.
2.00 EA

-Lo!-,c?-
.:r-0L0,0_ !

1.00 Ls

_?q9
Et.o

-l

I

I

I

_2,0-,8,15_!83-_.j!s-- I

20,815.8S /LS
247,23.67 

'LS247.773.67 tLS
247,773.67 /LS I

I31.0

,15,990 .

152,650
152,650

tz4_

76,325

-16,12s

1.857

1,857
3 713

3,713

__._n,L1_3_

1.971

16-422

69,444

,99,444.
69,,144

1,971

.1,921_

_- 14,040 _ _
,,69.9,
2,042

14.426

4g

30.861 - l

34_196

1.856.60 /€a
652.88 /ea
24.76,!9y,

10.286.96 /mo
6.488.80 /mo

4.19 lcy

_ 6.19 /cy_

_- _ 39.79 /CY

31-16
cJM.006

17,74A 

"

17.748 |

2.148':

--i
17.059

18,426 ee,ZrS i

_61q.8_6_4f_
102.392.70 /LS

1.00 ea
4.00 ea

-m
32.O

, -i.09--9v- , 
-- -3.00 mo

3.00 mo 270.0

4.00 66
1,00 ea

._3.00 _!4o

32.0
8.0

350.0

2,14A l

21,13!:

€,lao r

2,408

-e-

30,861

1 9,466

2,612
\457

-i
-l

:l
-l
-i

652.88
1.856.59

gqo,,qo,-9v.

,9_8q.0,0_. -cy_

2!9J-
_4._9_ _3!l

2,020 I980.00 cy

,qp_0.9_9__.!y_

_s_9!.9S S! _ 247 -7

834.7

3?L7
834.7

1.0_9_!s_
1.00 Ls

:
16J-q7
55,209

-9!'2!9,
55,203 .

_- 6.065

6.065 _
6,189
q,l!e ,
6,189

66t18
_20_0J773.16./Ls. ]_ _
200,773..16 /LS

200,773

200,773

43.0

I

43-05
cJM-o08

M:\WBG\Estimates-CNsLT\201 2\WW-PumpSta\4251 79 Port Townsend PS

Property of CH2M Hill, lnc. All Rights Reserved - Copyright 201 1

2.OA a 192.0

.l?,8,.q_ _290*?3-
j".-q0--ls_

.2_0_0. E4

,L00 sl
1q0 !F

_!?0.0

--x4,0_
-l?q.o_
320-0

-ro.r:i I

lqJsgl

26,887

"stal_-?9s87'
?qq!ll

-i?r"s66
2,775

278

_!1.932_
l-1q,t44 l1g3?. ,-. -LL75 

-
!3,114 _-_ __ 4'.1,!12_ _.J,?]3_
1J3,L14 __ _!1992 _ _ 2,775 _
1L3,144 41.632

95.887.02 iEA

244,438?{l9E

7117120'12 7:224M
Page 5

Td.&muntTGl.Go6dthtolhGiAnountEqule
AmotSubAmntIrilrld

Amnt
L*a

Anoanf
L.sakr

l{FT&df CtmdtyDcs6lpddUnlt ftlceWqlr
Acdrrlty

Trade
Pkg

wo*
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o CH2ll,lHILL
Detail Report

Proiect:

Project No.:
Design Stage:

Decrip6on
Labor

Material
Subcontract

Equipment
Other

Total Subcontractor OH&P

General Conditions
Total Taxes

Mobilization/Demobilization

Blde/s Risk & Gen Liab lns -%
Payment & Performance Bond

Total Owner-Provided Equipment

Contingency - %
Total Contingency

Escalation on Estimate Total
Construction Total

Gross

Port Townsend PS Sub
425179
Schematic Design

Job Size: 1 LS
Duralion:

Estimaton C Moore/SEA
Revision / Date: 1 n -17-12
Estimate Class: 3

Rab % ofTotal

7.0OO o/o

3.000 %

1.000 %

1.160 %

40.000 %

3.580 %

Estimate Totals

Amount
261,444
497,888
214,094

81,665
66.218

Totals

1,121,309 1,121,309

64,703
64.703 1.186,012

6'1,234

20,411

23,677

10s,322

516.533

Hours
3,528.495 hrs

3,428.594 hrs

516,533

64,722

1,291,334

1,807,867

1,872,589

M:\WBG\Estimates-CNSLT\201 2\WW-PumpSta\425179 Port Townsend PS
Property of CH2M Hill, lnc. All Rights Reserved - Copyright 2011
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Pori Townsend Mill Rd Pamp Sfatlo n;, Lift Pump, Port fownse.qd, WA

VAAl.Pump Station, Scftemat'c, 15% Design I I ',. ' ,i
.125179; Rev I .'

Est'nator

Labor rate table

EqulpmentEte table

Job size

ReportJomat

Pofr ToMsend PS Lift

C Moore/Sil

2_^404 Q012)

1 EoRates 2011 75%

1LS

Project
Prcject Nuhber
Mark6tSegment
Business Group

Projed Conditions
Estimate Class 1-5

Estimate Category
Design Shge

Prcject Manager
Rev No. / Date

PoiTownsend PS

425179
Wastewater Pump Stat

3

Consult Engineer Est

Scherotic Design

J Bumam
1t7-17-12

Soded by'FacilrtyMork Pkgfl€de PkqMorBctiv/Unit Pd@'

Combine items



I CH2]VIHILL
Job Size: '1 LS

Detail Report

Project:
Project No.:

Port ToMsend PS Lift
425179
Schematic

Estimaton C Moore/SEA
Revision / Date: 1n -17-12
Estimate Class: 3

Duration:

Fac

96,
31.0

07
33.0

9ry_ElryeIK_
Site/Civil

31-20
-i

c.rM{05
_Eq4!w9rLi-sj!e
Sitework

31-15-0140 Site Preparation, Ctearjng and crubbing
_c1e?r,lg,-IFl)!e$oj!4!,ll-_12!&clq __

Finish gEding area to be paved wih g€dei smail area
CompactBultding Pads, Equipment p€ds. and Misc. tut Stuctu€s

3l-l 5:ql-q0_site-tepaEllgr,jLqArrls ctgqulbitq.-
3140-02-00 Site lmprovements, Pavjng, BjtuminousAsphatt

Bitumlmus P-a!em€nt-S!bgEd,e-.8-€p _
_qituryI!r_ou_s..Pjle!Le!1t_l!1P94 AS9!9S4e_Bee_

B jtuminous Asphatt (h), 4"

;l1*l{2;Qlg![@provements. paving-, Bituminous Asphatt
31-45-01-00 Fencing. Chain Link

Seddv Fence, Chain Link, 8'

. Fene Sedrity Sjgnage-
Fen@, doubte sing gates. g,high, 12.opening
31-45-01-00 Fencing, Chain Link

_CJM-005 Sitewo.*
31-20 Earthworks, Site
31-0 Site/Civil

.gg slrEryoRK
YARD PIPING
Bwi€d Piping
Yard Piping
Yard Pipiog

33-00-07-10 Yard Pipe. PVC,10"

EIs3_v-.,p!peq9!gh,-yl1:llEp!ql!ola12.llpjqe_
Backfill / Compad @ piF zone. for 4" thru 24' pipe
Backfill / Compad above pipe zone, for 4' thru 24" pipe

!tpe_29_[9_f nqtel'?l .._
Pipe bedding materiat

tfrpoded bacffiil mabdat

.11a-9l sp9'!9l9.G,itc uE!o_l_0_1pir9s,

Duhp fees. irench spoils
10" Dt, tvJ, EI, 90
10' Dl, MJ,_Eil, 45
10'Dl, MJ-,-tee

FURNISH PVC water distdbution pipe, C-900, dass i5O, DR iB, i0"
,,r!s!F!-?yc_tdal_el_!i9q!qu_qoqr]pglet(!pllb!If l!Lol!q!!1q9, jlo:
.Pjpe f&ilins, tq,T,ale

33-00-07-10 Yard Pipe, PVC,10"

-33-00-07-12 .Y€rd lpipe. PVC. 12"
Trench Box, I'x 24'x 1O
Exev. pipe tEnch. w/ 1:1 slopes, for4.- 24. pipe

_B_a9!qlLcg!p_a-d-@,plp_ez9_!9.{ollttCa4:pjpC-
EacHll /Compactabove ptpe zone, for4. thru24" pipe
PiF zone mteilal
qipg bgd_q!!g t[?!e!?! _
lmpofred beckfi ll hatedal
Haul spoils, o6site, upto 10 miles

-D-r{!p_f9lq.qe[{Sp9ls

-
.__L2La!Ie_
733.00 sy
733.00 sy

'1-00 Ls

350_00 tf
8..0..0_-,a

1.00 opng
350.00 LF

1.00 Ls
1.00 Ls _

45.5

_. 8.0_
15.0

68.5

r48,_6_

148.6
'148-6

;;
69.5

q.6_

_2.1_

10.6

13,3:.0,0*sy
_2!q40_tl
168.00 tn

733.00 SY

1a38

_1,.3i1
7!9q4

m,802

_!q.147 _
10,89

384

2f]1

2,020 i

v7
-?,ssL)

1 taa

12,320

l1,l9t
43,705
43,?05

rt:!,705

113

26.

__ _2,938
2,938
2.938

2,938

174

240

__ _t

1.86 /sy_

14-79 lcf
4.O2 lcy

147
20,8A

10,834

--vi-
911

3,47S I

3,478 l

3.478 ;

1!18,r

1.486
638

638.
638-

638

'1,57s

13,895

148.6 638

-l

50,759

'133

491

u7

8,067

711712012 7:2'l AM
Page 2

33-00
cJM-o04

+
.t
.l

025 mo

41.66 CY
9.47 cy

33.02 cy

3,4L q-
2.86 cy

33.02 cy

L2-3?_.9r-_ _
12.33 cy
1.00 €a

-2.0! 91
_ J_:00_ ea ._
45.00 LF

_{s.ol!q
_45..00_ lf_

4s.00 LF

0.25 mo
30.50 cY
JoJ--q
23.89 cy

7.O7 cy
2=o?_.9r_-

23.89 cy
9.09 cy

'1.0

L2-
'1.3

4.2

_8:t
5.8

_ 8sl _
86i
n)-:_
-:

_-t_
357 I

JJ,!,
._ _49.3. _

_fiL
_ _4L

712
106

60

7n
n

-L43

209

4.54
zU7.84

21.25

111.S5

tcY

-et
491

76
388

--^- --ai{

34.67
14.86

_ 153 1234 ld
-e,r dl
919.52 /ea I s20

712
140

355

113

-.6.8-
0.5_

29.1

2U
7-

3,504 1,979153

__!__C.93,&a
1,L61.11_tq-

18.83 /LF

19.43__1Lf
1.0-8,,41

'179.26 /LF

0.9

_0-9_
o.7

64

429 i

2A

63s i

245

- __ 56
FURNISH
ln$ll PVC pipe, ex€v/tkfill NOT included, 12'

, elpe_,14e4!!s. lDfatg.
33-00-07-12 Yard Pipe, PVC, 12"

33-15-01-05 YardStruetur€s. Manholes. 60"D;a
. 9{9!besqs,!r.s_a!!-9otq._!_@&c.-2-4:!E4._3!9&-

30.00 LF

_3!90__[_ __- __0=1__
30,00 LF 7-9

5.0

MIWBG\Estimates-CNSLT\201 2\WW-PumpSta\4251 79 port Townsend pS
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3,s58

,Ecdp
': Amotfrt

L*a
Am6t

L*orlrr
ttsT.bolf ClmltyO6crtddtlrnlt PrleWdt

Acffvlty
Tr.d.
Ptg

Wort
Ptg

1.00 ea _L8-

797

1,528 113 1,082 /LF



d CH2TvlHILL
Job Size: 1 LS

Detail Report

Proiect: PortTownsend PS Lift

Project No.: 425179
Desiqn Staqe: Schematic Desiqn

1.00 EA

Estimator: C Moore/SEA

Revision / Date: I n-17-12
Estimate Class: 3Duration:

,*l

58
03.0

33-'1 5-01-05 Yard Struct!res. Manholes, 60" Dia

33-20-01-1C Yard Va'ves, Gate Valves,'10'
lnstall gate velve, Flgd, DlP, 10'
cate valve, fon body. dbl disk. Flgd, 15o#, HWO, 10'

,3,3--_2!lllllYj!dl{l!e! lete v3lyes,.lq:'
CJM-004 Yard Piping

.3_3:9.0 yliqlpEs
Yard Structures

_l'tder V_ault

3.00 ea
3.00 €a

3.00 EA
,15.00 LF
45.00 LF

24.OO cy
7.00 sy

15.9

71.6
71.6

13=:

__479: _
479 i

-_ 791
791

6.458 i

6,458

10,061

2,707

u6

16.855

16,855

586

659

.___q:9_
4,306

2?L

__-2U
4,540

4,ru

670.52 l4
773.87 lea

1144.q9._iE{_
/61.09 ,LF
451.09 /LF

7.09 lcy
5.21 /sy

4,540.57 /EA

35-19 /tn

35.19 /h

265

9,019

9,0r9

_3".2?O_

4,904

18.8

15.9

0.3

1,244 4,541

2,O12

5"662

_5.q92,1 _ 10,061

89

T.

118 l

-El
41

99

--JI1,LL3.51 lcy
12.75 lct

265 4,306 ._ .__ __ l

70

__ __11 _ _
43

i
m,299

8,754

6.422

33-15

03-10

cJM.O03

cJM-002

4.00 tn

18.00 tn

0.4

i:_

,93.

drs
8't.5

1.7

0.2_ _
0.7

31-25-01-00 Earthworks, Structural. Excavation
Shctu€l Exevaton. Ex€valorand Trucb, Small Crew,6'depth
G€de lor slabs / S€riry and Recompad, Dozer and TEx€vator or
Loader Small Cr*
lmpodAggregate Base- underslab. Dozerand TEx@€toror Loader,
Small Crew
lmpoiAggregate Base- along walls, Dozerand TEx€vatoror Loadei

I

-l

81

14

15

,1

')

170
36

141

. Small Crew
L9 lj Exgasilglll-a_ulDgr Eqqb!!Iile_L_c3gej,_q?t_e!q
Haul / Remove Ex@ss, 17 yd €pacity, 5 miles RT
Dump chaEesforFor Excess, 17 yd bndem, Perry

. ! 1 -2!-0 ! :Q9-E?lllly919' str!] 9!Y !31-EI93Yetl9r'
33-40-03-01 Pipel,ne Structures. Vaults

MeterVault, 616'x 10'd

-3_3,-aq:0lq1lJpe!lle_s!r!9!9rS-s.-V,.?l{l!9-
40-20-19-10 Flow Meter. 10"

. lnsbil magnelic,foy-m_e-lq, I 01

40-20-1g-10 Flow Meter. 10"

CJM-003 Meter_Vnlt
s3-15 Yqr{q!r! 9!u r!9..

33.0 Buried PiPing

07 YARD PIPING

WASTEWATER. PUMP STATION
Concrete Work

. C?st-l n:Place qq!1cle-tq-W'ojk_

Wet well Concete

-11-19:951 2 Cast-lnPlace,_Cdcrcte, Slabs on Grade 1 2" -thick
Concreb pumping, subconhd, all inclusive pde
Slab on gEde edge foms, 7" to 12"

.8ej.r.t-fo,rcns l!J,!qce.-A615-Gr-9-q, plrcqd,pgllQ,s,- 

-
condete, .eady mix.4000 Psi
Add for @n@te wasb, 4000 psi

,,19!-?r.o!-t!_19t_E!y!!o-!0_e,{'Ia-1. lee - pelqolele,!:4r9!lo-?E!

-Placin9.@nsete, @ncrete PUmp
Finishing lloore, monolithic, towel finish (machine)

cq!n9.Llr-9!I.r,bj?g!P!ay _
.cglrp|eb.qo4lg,cle.Fiorryt"i"i"ar-,c3cj
03.10-05-12 Cast-ln-Place Concrete. Slabs on Grade. 12"

lhis!
03-10-05.24 CasFln-?lace Concrete. Tremie Stab, 24" thick

Fine gEde. for slab o! gEde..-by_hald_

C9tlgteJe_p.u Ep]!g-stb99_4ka9l!qll !!'4u-sue.p,ice-
Condete, ready mix,4000 psi

-Add for consete wasle, 4000 Psi

_4{g a_g.ro,ult !orq1v_t!qt'!194b_LF_qe,jEl, c9-'19-r9!e l!'!c!lo,8d-
Placing con@te. concrete PUfrP

,99::1.0:!!:?{c€tjr]:p-bgg qe!c!319. t9]!l9 -9.!g!.?{'lhilk.--
O3-1O-01-24 Castln-Place Concrete, Circular Walls, 24" thick

concrete pumping, subconhct. all incllsive Pdce

_ F,oms i! placta,-slu-ctural wa!!9,.!o-8-!g4 !a!.q.99!-
Watstop. PVC, cen€rbulb, 6'wide
Sped Dowels. #6

I

I

T?4Lcr 
-24.oo cy

24.OO cy

24.00 cY

s4
306306

8514-6 58.20 /CY

8,79.02 ns

-$Z!1,03_1FA _:
1.00 ls

l-00 __E4_

J.o-o_9?-- _.
1.00 EA

1.00_EA__._
45 00 LF

8,79
8,754

5_.9!,3,

5,943

_c,J.s4
6,754

._ __ 8,754
4.751

6.42.15 lea I

6,422-15 tEA i

234

,4,-09_1",1d_
n,9o--9v.

29-80 cy
100.50 st

{.!69:44_rb__
29.80 CY

1.49 q

- 478
134

___?.e_91 1.1e6
4,107

205
32-

819-38 /LF

15.06 /cy

561.47 ICY

.l _. __q_4-s_fs!

-.1--i 137.83 /cY
137.U lcf

i-
-l

36,872

36,872

474
1,625

4,107
205

'16,732

2.96

2,541

7117120'12 7:21 AM
Page 3

14.1 1.490

_ -4,3_ _. 1,413_
16.1 1.?24

_ 1.6__106 _ _

58.1 4.294 |

5.6 11 - Gt-

€_q!,5L{
__ _804.59 ..sf_

29.80 CY

22

_13

7,534

8&-S sf

59.59 CY

59.59 cy

,9$9 9r.

,qq-4.5..0__gr_

_5_9_.5_9_ cy_

T

2,s9-cr
7.00 load - -u.l

50-3 8,692

154.2

957 _,_ __.

9.897
28,370-t
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_4!212!00 *
1,068.00 rf
1.060.00 ea

90.8
85.4 - 12.&s.

7,039 :
-s.11!..
2.858

28,370

2.*1 16.06 /cy

_t3-..2.q_{s!_
9.27 It

26.76 la



I cH2MHTLL
Detail Report

Proiect:

Project No.:
Design Stage:

Porl Townsend PS Lifl
425179
Schematic

Job Size: 1 LS
Duration:

Estimator C Moore/SEA
Revision / Date: 1ft-17-12
Estimate Class: 3Design

+.f".'* 
l

L-a
Amurffs

lrbaIilTafldaEltryDcscr$ilUnltPrle
Wo.t

Acin fty
Trada
Pts

Wort
Pl(g

i Fac

.__O:3--l!:qZ-Z Cast-ln-PIace C()llme, Circular Watl:J4.'$l_ck.
Con@te. ready mix.4000 psi

_49d_!9.r-c9r1qre!9-yaqte,. 4909_psi
AdO arloyrgor EruircnmenH f_e -p"1-noa"-quq to"a __
Placing @ncEb. conete pump,torshtrEIwil >12. -2{ hlck
Pabh & plug tieholes

_. _ s4c!.]}!- _, _
Cudng, mehb€nesp€y
B€low gEde damprcof ng, Eituminous Asphalt

.-q9!S.e,E_c9a-[s.cjguqlBcs!9!eq!..c&q3-
03-10-07"24 CasLln-Place Concrete. Circutar Walls. 24.. thick

q_3-l _0:1.q-l 8 c-191j-{t:il!9,q c,glc_Lelgl€levated Dec ks. l s " thic k
concrere p_qr1ping. iuo9o1qagt.4laqqqve pnce - 

- --
Foms in pta@, elevated sl€b, soffit

_f qrn! in-pla9e..-ele!9!e.!_s]e!-,edge fola
_l_o_tD,s_]!r_pteSe-,_etqv_al9!9!a!,_E)I:9--u!
Foms in plae. monolithic beam, bottom

. Foms-inplace, monotitlic beam,_sides-
Slab shohg_
Add labortorsetrng embedded tumes
Reinforcing in pta@, A615 Gr 60, pd@d Fr lbs.
Cond-ete,_r€dy mi( _400_0_psi
Add for con@te wasb. 4000 psi
Add amount for Envionmenbl Fee - per conqete hck load

llect4gqqg-e!ej_c!!@qp_u.'!pJ.o_r_e]Fle&{s!!r_v-e!?l!lr!,
Finishing tl@B, monolithic. fild finish (machine)
Cudng. hembEnesp€y

-,,cC1qr9ts_qo-af !!9,c_!e.[iqal8es!s!1clc]1q,2,
03-10-10.18 Castln-Place Concrete. Elevated Decks, 18'.

.J!&!
CJM.Oo2 Wet Well Cdcrete
Wet Well cenerator & Elect Pad

Q3:19_-95:1_?. -9+.t:ln-!lqqelq!cJete, slqbs qrt lqd.9: 12'l !!iqk
Fine g6de. torsbb on gade, byhand

,F!l,sra_veLq_u_l_b.9 j9.!i!'qq!!'llq j!.9_F_lab_oq9lld9

_Slab_g!!gr,ade edgg_f.o_ms,4!o 12: -.- *
Reinforcing in place. A61 5 Gr 60, pri@d Fr tbs.
Conmte, €ady mix.4000 psi
Add for @ndete waste. 4000_p_s-i

. Add amountforEnvkonmeobt Fee - per con@tehck toad
Pladng concEte, dired chute
qi{rjqlli4g !l99ls,14o1ro!itlrjc. f oar-f nisL
Cudng. wEter

03-10-05-12 Cast-ln-Place Concrete, Slabs on crade. 12'.
th;ch

CJM-009 Wet Well cemntor & Elect Pad

!9-1 g_q€t:l!t_-llac! qon crete Wo rk-

03.0 Concrete Work

,ALc!'{.e4ule!.
Openings

.W9! t4rell co!98!e.,
08-00-99-00 _Opgnings, Othtr. _

Flooi indl. aluh.300 psfL.L.. dbt teat 5'x 5,oFning,23S#

-qq:g9:99:q!,q!-e!ts-9,_q!!-el
CJM-002 Wet Woll Concrete
08jq0 Openingq
04.0 A.chitectural
Electrical Work

. ElqcJIcaL
Wet Well Electrical

26-00-99-00_ Electric"! 9!!9t_. _
Emergency GeneEtor 350 M, ind bafrery. mutf€r. ATS & &y bnk

-fssz 
cy-

-1.91--cv-20.00 load
15A.2 cy

4.272.OO d
1?72n0 4
4272.00 sl
2,135.00 sf

_2r-1Q:0:0_s!
158.22 CY

._9,L3LsL
1,018.00 sf

4,224 |

11,264 |

83.701

16,n21
3,491

801

1.09 |

21,808

!0_q0_
161 _*

114.7
64.1

!!.s*
8.5

114
172

n9

7,82.
4,338

1,088.4

2,857:
87.195

0-1S /st
1.34 /sf

1,210.59 tCY

1-O2

18.15 /S

18.48 /S

0.19 /sf

1,200.28 /CY

20,644

a23A nf
0.94 /lb

137.83 lcy
8.03 load I

29.66 ld ;---.r-.ss lf-

2,857

1 9 t.540

73,577

29/t,81 5

a8

1.068

117

4,042

1,012

298,8s7

3,676

3,676

711712012 7:21 AM
Page 4

984

169.50 S
203-6

!2.!_.
_9.7

_!9.1-
l!28-

24-O

1,720.3

-_ ";
1.7

14.8

- ?!9..9.0_.s,r-

. _?q.!q0.Q9 g
24.OO n

13.910.19 lb
61.30 CY
3.O7 cy
7.00 load

-q1.3lcv,1.018.00 sf
1.018.00 sf

-: -_J'ol!!LL
61.30 CY

35.00 sf_ _
64.00 sf

ffi"00 ;
.--3llsv-

_sA0_0-€l

11,741 .

1,ni
__4?9,_ r.9E_

_ s__6.q0_-{-

186.00 sf

,_ tu; -
-l

:
117

1_{6_.1

41

1.719

364 I

364

305

_3t!9!
35,604

-3-1@-l

42,501

ree,ara I

22,242

125,703

127L20
'127,728

3,312

I

9,307 3,723.
8.49 

- 

: 
---

422
56--l

L91q1
1,549 l

1U:

_2L6_
20-4

2.O
.5/6
'189

_3.97
4,794

35,299
cJM-009

08-00
cJM.O02

26,0

26-00
c.tM{07

MIWBG\Estimates-CNSLT\201 2\WW-Pumpsta\4251 79 Port Townsend PS
Property of CH2M Hill, lnc. All Rights Reserued - Copyright 2011

2

_l_19-

J10_
763
950

_4_8_

,:

_1
12

2,017

3,312 .

3,312
3.312

_ 66.41 /d_ 
L

16.17 td-bli-,ro- T- - -
137.83 /CY I

1,140.00 tb

6.89 CY

,o,!,s-qv_ .

2.00 load

3.S cy

_ _l-92.8!_lcy_
8.03 /load

32.96 lc!
1.-5!J$_
0.29 /sf

586-60 /CY5.89 CY

1.00 E

-l
-t
-l
-l

I

--l-

l305

1.8

.1!_
0.6

22a
53

u..1 -,tirf -- z,orz 

- 
sos --

.q40

q1!40_qY
315.80 CY

l-00 opng
1-00 EA

_ 1.00 sF
1.00 sF

.\142a !qF34
1,742.4 . r:S,SrZ i

+-

i--r-
I

I

_919!!lqY i
946.35 /cy i

I

3S?s$9 /"p"t -
_3,!Zs-99_lEA I

3,675.69 /SF ,

3,6?5.69 /SF

t6-
3.6
3.6 3O1i
:.e __ :ea i_
3.6 364 j

Ir

100.0 9,352 105.503 916 115,nO-67 rE
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Detail Report

Project PortTownsend PS Lift

Prolect No.: 425179
DesionStao€: SchematicDesion

Job Size: 1 LS

Duration:

Estimator: C Moore/SEA
Revision / Date: 1n-17-12
Estimate Class: 3

TdAnpurtTolalcosft nltOlhdAmtECulp
'AmqtSubAnonntIaH

Atrl.llt
L*a

AmtHB
t bakrTeoftQrildtyD6crlprdmUnlt Ptle

P.ts
Tah lvort

Acdvlty
Wofi
PtglF*

I

I

i'

, 26-q0:99:00 __E&ct4qd. qlher
MCC
ObeI Site E19tra4l & Wiring,

2q{9-e9:0,9-E_Lq+49sr,.plher
26-25"05-10 Electrical Equipment, vFOs - 150 HP

ylD_l.qq H? NEila-1
26.25-05-10 Electrical Equipment, VFDS - 150 HP

-l6jqfi {q . 
j_ol|!|a9!Ee!'-o!: !vj]gl!s,
.l&-c_A!o!Frt99_
26-30-01-00 Communications Systems

c,4ll.lqq7 lrygt !v_-e-ll El€ctrical
26-00 Electrical
26-0 Electrical Work

Site/Civil
Earihworks, She€ting/Shoring

ll&!,v.v_e!s_'!e4!9aYC!_.n
31-17-02-00 Earthworks, Caissons

lUo! j1i4!iojr-9-3.'_sioj_equjplq?!_e.,-{4!p,Jalsq

_Caisso_n. Slloe

31-17-02.00 Eadhworks- Caissons
3l:19-_0_l :99 site &cpgsl!9jl!9{49!!9,,s-sELPill'!P

DeMtefrng Minoi GeneEtorand Pumps, Mob

DeMtedng Minoi SetupGene€torand lnsbll PumPs

,D.glsf .el!!9_\4j!1o,!--q!g!P_Ro!\.d!l@!ed-
Dewatedng Minor, LaEe Generatorand 4 Pumps, Renbl, Monthly

Dewatering lllinot GeneEtor and Pumps, op€€tion _ bbor to maintain /
ded pumps/ fuel ald lube

. D*atering lvinor, Remove GeneEtorand Pumps
Dewatedng Minor, GeneBtorand Pumps. Demob

.-9.1:Uq1-.00 srJe,rygP{31i9q-qeY4,1e1!,s,:q!!Pl!!!L
31-25-01-00 Earthworks. Structu.al, Excavation

Shcg€l E}gayaiio!.G6s!!:'--C-r-€1fl. ?2 dep!!-
Load Ex@ss for tlauling, Ex€yator Ca! 3.3! .---
Haul / Remove Excess, 17 yd €pacity, 10 miles RT

,19q!s_
1.00 Ls
1.00 Ls

20|84 _
20,823
76,35r _ _. -1.9?:.._.... _._,.______
76,351 '1,971

76,3s1 _ 119!_1

1.00 ls

l-.9.0-- ls_
1.00 Ls 100.0

400 E,
2.00 EA

-8-0..0_

80-0

Ajsr -*'----
_2qp3_

__15.5?8

13.881.90 ns i

-4.,8?=V-[s '-
lzt,29q!a,ils l

27.467.* tE

iz-sii.sa-iEA l-

mL84,q:Ls-
20,822.47 LS

247,856.26 /LS

_21I,89919,41_s_

13.882

55,735

2A,A23

217

102.431

191,477

194,877

324,316

711712012 7:21 AM
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9,!52,:

1,!9? .

7,482

los.so3

_42,19!
47.199

152,701

152,741

1s2,1y-

916

1,764

14,2j4_
66,E94

_6e,!9.4_
66,894

2.176

_z,!ls.
2,776
2,776

-i

.1q'$4-i
'16,834

1_6,834

l-194!:
52,762'l

tzJ9?:
52,762"

16.137 i

t ooj"
1.00 Ls

_1p95,
1,055

18.i{33

4U

,11,99q
593

6,491.08 /mo 
i

t80.0
r80.0
180_0

31.0

31.16
cJM-006

CJM.O08

,!o!-ea
'1_0I-0_0_lt_

1-00 Ls

,81.o,

237.0

11,!L:

2,149
1.00 ea
4-00 ea

17,065

2.149 1

21,362 |

840qo,.!y-

-839.0,0_ 
_cy_

830.00 cy
8_99q0--,sv-

_g39.!q cY

1L697-

- tlti

8.0
32.O

1,857

1.857
2,612

30,472
19,473

653.11 /ea
1,957.28 lea

2.612
1,857

!Lsv---

3.00 Mo

30,472
2,404

t6t'

3.00 mo

3.00 mo

n.OO 
""1-00 ea

270.0

i|o
8.0

350.0

11L1-
j.?_
28.6

lJls_,_ _

4.19
6_

11:-219!qg E34!*98s'9!!ee!qr4'-E&3Y49!
CJM{06 Wet Well Site/Ercavation
3J -1 q E?rthlo_rls, _S heellgls.lgrlnS
31.0 Site/C;vil

-qLocl!: EquiPmenr

Furnish and lnstall Process Equipment

,w-e-!_!{qt!_Equ!p.!!'g!It
44-0549-04 Suctim Lilt Pump_

Sudon Lift Pump.150 hP, dconhls, Smith&Loveless
qqt bSsg_elbJ!, 1 P' !rP-as9e-OblyJ0l,:2.i9.-!p
44-0549"04 Suction Lilt Pumo

-9-4ll-.{,08_!!&ttilte.LE_qqlplqe-qt,
43-05 Furnish and lnstall Process Eq!ipment
43.0 Process Equipment

209.8
796.4

,ue,g.8
796.8

5.138

5,82
_5:262

5.262

3,715

-1J1s
3,715

663,t3
.1_00 Ls
'1.00 Ls

66,2-41i
66.243'

194q7!g!- /1s..
194,876.51 iLS

1ilj57.a6 lg

16f!67srq0 E4

43.0
43.05

il2.OO 1 92.0

l?9,0_
_ 320.0

,_9?_0.0
320.0

305,402

_?!!,
_ 305,680

____999,q90
305,680
305,680

?.olee-
2_00 EA

1.00 sF
1.00 sF

1QZs,8_r

26.896,

!a.!e+_
26,896 I 335,351.60 tSF

335,351.60 /SF

335,352
335,352

58
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o CH2ll,lHILL
Detail Report

Project:

Project No,:
Desiqn

Ilescdption
Labor

Material
Subcontract

Equipment
Other

Total Subcontractor OH&P

General Conditions
Total Taxes

Mobilization/Demobilization

Blde/s Risk & Gen Liab lns -olo

Payment & Performance Bond
Total Owner-Provided Equipment

Contingenry - %
Total Contingency

Escalation on Estimate Total
Construction Total

Port Townsend PS Lift
425179
Schematic Design

Jobsize: 1 LS
Duration:

Estimator C Moore/SEA
Revision / Date: 1n-17-12
Estimate Class: 3

RE % ofTotal

7.000 0/"

3.000 %

1.000 %

1.160 o/o

40.000 o/o

3.580 %

Estimate Totals

Arnount
242,323
612,168
168,394
79,119
AA 

'AA
1,168,247

67.411

109,731

538.1 56
538,155

A7 AA1

67,43'l

Totals

'1,345,389

1,883,545

r,950,976

Hours
3,272.903 hrs

3,390.684 hrs

1,168,247

67,411 1,235,658

63,797

2',t,266

24,668

M:\WBG\Estimates-CNSLTt201 2\WW-PumpSta\4251 79 port Townsend pS
Property of CH2M Hill, lnc. All Rights Reserued - Copyright 201 1
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Project
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Prcject Condltions
Estimate cl4s 1-5

Estimate Category
Oesign Shge

Prcject Manager

C Moore/SU

2-MM (2012)

1_Eq Rates_201 1 _75%

lLS
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425179
Wastewater Pump Stst
W8G

3

Consult EngineerEst
Schematjc Design

J Burnam

Project name

Reporttomat

PodTownsend FM
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o
Job Size:
Dumtion:

Detail Report
CH2lt,lHILL

.1 LS

33-35
crt401

Project:
Project No.:
Design Staqe:

OFFSTTE . PIPELINES
Buried Piping

.PiPgllrgs
10 dia Fo@ ilain

i 02.01-Ot4t General Site Demotitjon, Aspalt pavement

l_sp!a!!qe!'_ol jlgllqllllgegtll
O2-0'l-01-Ol General Siie Demotitjon, Aspatt Pirement

31-J.s.91.9-q _sj!€JrFp3ti!!9!,=D9w3!e!n9.-q!ep& mL
_D_q!ya!edlglllf n_o!Lc_e!9!et-o.r*a0!_Eu_!rj9,_1.49b_

Dedcrlng Minoi Lerge GeneEtor and I pumps, Rental, Monthly

-.9-.J:1941-q0 Srte Prepa6tton, De
3t40-02-00 . Site lmprovements, Paving, Bitufrinous Asphalt

Bifu dinous Pavement SubgEde Pep
_8.4'tqth.o!S,eq_ve. jtfe-1'!Ep9lt4gg.teg9!_e_qeFp-6:
Bituminous Aphdt (h),6.
Pavement kffng,4' kvement #ping

,9r.!0.{400 Sit€ lmprcvemenK,

i 33-00-07n0 .Yard Pipe, PVC, 10"
. .]Bfic.gonblLa!0FrDay-

_Trench Bq 8'x 24' x.1 O
Ex€v. pipe trench. w/ 1:1 slops, for 4'- 24' pipe

_B,4!!l-/_cgllpgt_@llig3_,29!e-&Igl!!r_29_p!g
,sackf lu_c-o!p.ed_?!9v_e_pjp.e_z9t9Jo,t 1:!f q21: p-'pe_

. Pipe zone @terial
Plpe bedding material

.. -l'!1p9(e-d,!a!flll!!ltsftal
Haulspoils. ofblte. upto 10 mles
Dump tees, tench spoils

- -1,0:D_l_l\!j.qJ0-.
10. Dt, MJ, Eil,45
10" Dt,w,EI,21t2

. -1,.!Rryls-ttryc*mbr_db_ribdour!p9,,qj4)0!d3-s.s-1$aDB1-8r10:
. lnsbl WcMbrdidrbubn pipe, qev/bffiil NOT inctudd, 10.
Pipe Mefing, lD Tape

l3:qq-!Z-10_&r!_Pjpe,!yEl-0 "
33-20-07-01 Yard Valves, Other

iffidease Valve_

33-20-07-01 Yard Valves, Other
CJll.Ool l0 dia Fo@ Main
33-35 Pipelines
33.0 Buried Piping

-__l,PP__!r!9,
3,960.38 CY

l!91"5_-9L
3J39-10 cy

18.s

18.5

-.-c.l

114.9

!_sg
_-s1..0_

v-2
14.4
10-4

8.6

_91i

Port Townsend FM

425179
Schematic Design

12401 __
1240)

Estimator C Moore/SEA
Revision / Date:
Estimate Class: 3

65S
4.11 td I

or6-F-f

139.93 
^n1.83 rf

-?,7_e_8=s:1-4!!'_
4,50 /CY

4.07 lcy
U-07 lcf
14-60 /e

34,224.00 SF

---l=o-o---e9-
1.00 mo

r-00 tlo _ 8.0

-]'cal
1,825 '121

1L17 lcy
6-08 /ls

1,900

6,gl

9291

6,751

14276
7,13A

3,803.00 sy
._11940,0_ h

1,300.00 h
4,274.OO tf

3,803.00 sY

4,278.00 LF

1.00 ea

_40!q_ ,243?9:

-; 4s.s

6,941

41.830
18'1,903

- 7.808

_238,4a2 -,_

30,681

9191

:I
-t

1.83
37.72

,/sy

/e

181,SO3

7,808

-2gqq 4ev

- 9,874. -j

900.55 sy
272.71 cy

_q..139-.!o_.9y_
1,173 6f
1,17326 ls

!00 e6_
1-00 ea
8.00 ea

,!??9!._+_
4,27A.OO LF
4278.00 t

4-2
33.6

650.3

1,460-7

9,423;
3,8S i

1os,89e | -_

79,172

-. 14,276

-3!L- -.-- : 
-311

2,570
833.80
93.83

171 -j
171 -l

1,369

42-8 477

176,054 14,276

26JS

51.5?8

18.91 AF
1.06 itf

80,912
4,5,15

1-00

4,278.00
1,27a.00
/+,278.00

EA

LF
LF
LF

1,554.8
1,554.8
1,554.8

110,140
110,140
1 10,t40

116,03r
176,054
176,054

6.0& _ -..,
6,084

260,667 58,362
260,667 58,362
260,667 58,362

6,083.72 tEA
't1'l-t7 tLF
141-47 tLF
141.47 nS

605,m
ffisp2

M:\WBG\Eslimates-CNSLT\201 2\WW-PumpSta\425179 Port Townsend PS
Property of CH2M Hill, Inc. All Rights Reserue.d - Copyright 201 1
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o CH2ll,lHILL
Job Size: I LS

Detail Report

Project:

Prcject No.:
Desion Staqe:

Description
Labor

Material
Subcontract

Equipment
Other

Total Subcontractor OH&P

General Conditions
Total Taxes

Mobilization/Demobilization

Blde/s Risk & Gen Liab lns -%

Payment & Performance Bond

Total Owner-Provided Equipment

Contingency - %
Total Contingency

Escalation on Estimate Total
Construction Total

Estimate Totals

Amount Tobls
110,140
176,09
260,667

58,362

605,223

34.923

605,223

34.923

33,051

11,017

12.780

640,146

PortToMsend FM

425179
Schematic DesiqnDuration:

Estimator C Moore/SEA
Revision / Date:
Eslimate Class: 3

RaG % ofTotal

7.000 vo

3.000 %

1.000 %

1.160 o/o

40.000 %

3.580 %

Hours
1,554.774 hrs

1,548.992 hrs

56,848

278.797
278,797

2A Oaa

34,933

696,994

975,791

1,010,724

M:\WBc\Estimates-cNsLT\201 2\WW-PumpSta\4251 79 Port Tomsend PS

Property of CH2M Hill, lnc. All Rights Reserved - Copyright 2011

512412012 11:44 N'l
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Project name PodTownsend At 1

Estlmator

Labor rate hble

Equipment Eh table

Job size

Project
Project Number

MarketSegment
Business Group

ProJed Conditions
Estimate Class 1-5

Estihato Category
Design Stage

Projed Manaser

C Moore/SA

2_4404 12012)

1_EqRates_201 I _75ol"

1LS

PodTownsend PS

425179
Wastewater Pump Stat
WBG

New
3

Consult Engineer Esi
Schematic Design

J Bumam

Repd toDat Soded by'FacilityMork Pkgffrade PkgruoMdivrunii Pice'
'Debll'summary
Allo€te addons
Combine items



o
Job Size:
Du€tion:

GH2!U|HILL
1LS

Detail Report

Project:
Project No.:
Design Stage:

Port Townsend Alt 1

425179
Schematic Design

Estlmator: C Moore/SEA
Revision / Date:
Estimate Class: 3

le2t--' - lrFJEEjlllElNlg
Bu.ied Piping
Pipelines
Gcvity Pips

02{ l -01 -01 General Site D€molition, Aspalt Pavement
. Asphalt Demolition and Lggdinl

TEffic Conkol, bbor per Day
TEnd Box. I' x 2!' x 1 O

,Ex€{.p!p.e-q,!ctr._q:lJ-stolgjrLr94-a:_-_2!J'i.!_
Becffill / Compad @ pipe zonq for4' thru 24. pipe

_qqcllll_LclqEdjqotae_,EpSz_o_'!9&{-q'Il2:{p!pq
-eip9.a9_tt-e_O9!9l,al-

183.00 d _
13,520.00 sF

025 ho
0-25 MO

+-
1,502.00 sy

438.00 h

33-35

c.ril.tro

02-01.0't.01 General Site Demolition, /dspatt pav€m€nt

. _q1-11._0,1_{S__Sjtq!lgparg!!9!,q9!yg!C!nS,$r!Sp_LoqL
D_ellFteriru Mtnd. LeF-e_c-en.Ebr and 1 pumps, RelEil. i4gnthtv_ *
31-19-01-00 Sit€ Pr€paEtion, DeMtering, Sump pump

. J1-40-02-00 Site lmtrov6ments, PaviogLBjluminous Asphalt, _

Bibminous Pavement SubgEde pEp
Biluminous Pavement lmpori AggEgate be, 6.

-Bituhircus-4sph€qD, 6.
PaEment Maftlng.4' Pement striping

7-3

13.5
5.7

!,1-
3.4

26-7

160.0

4't-3
41.A

33.2

, 491

491

2-8S I

2,7fii
2.479 |

261

261

t,53.1

0.06 /sF

5,124.32 /tO

37.72 
^n

r.8:] ltt
/sY

573.15 ldey

67.40 AF

752

1,531

2,741
16,521

9,731

-91:19{-2:q0*g{9.Fllgye$i!ts!q?vi,{!g-Blluqgr-ollllpbqtt
_.31 {5.0-1 -90_ 

_ 
Fq!_curg, chajt Link'

_s_14-qo__bt
1,690.00 tf

1,502.00 sY

1o-oo Ay
025 mo

\4p,4_9:!.
313.99 cy

---t

9,731

2,741
16,521

5,058
99,32+

_ 99,324

94-266

700

\n7

. Pipe bedding matedal
hpofted bacldl maiedal
Haukpojls, oft_b:!p_to_10 m{6_
Duhpfe6, hnd spoils
FURNISH PVCmbrdb$hton pjpe, G900. da$ 150, DR 18.8.

,l!t!H_ev_c_!ald_!!qib_ujiqlj'pe_-e-{€y!Ell_oT Eqqdj_d]_g:,
. Pipe Ma*ihg, lD Tap€
3145.01.00 Fencing, Chain Link
CJm.O1o GEvity Plp.
33-35 Pipelin€
33.0 Buried PipinA

* _ _ 1,14327 q_ _
. _13.e:9._gt,

1,690.00 LF

101.73 cy
1,143.27 cy
,45f? q
415.72 k

1.690.00 LF

. lL6_sp:q0_LL _.. -'1,690.m f
1,690.00 LF

* _216.3_
16.9

509.4
54i1.4

16.69

2,58 .

20,830

N

zv3
:_.
-l
-l
-1
-l
-l

_10,99L
3,,166

_1.s-,1.q{|
1.s28 i

37tAl
37:9e.

54,4E 1

54,181
16,E78

r8,670

1,796

113BOE

210457
54i,.4

* 1,690.09 LF 54:|.4
92 OFFS]TE.

M:\WBG\Estimates-CNSLTBol2\WW-PumpSta\4251 79 Port Tomsend PS
Property of CH2M Hill, lnc. All Rights Reserved - Copyright 20 1 1

4,566

16,692

U.07 tcy
14.60 lct

- _ 12-17 Iq
6.m Is

12-33 AS
2,54

20,80
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o GH2NNHILL
Job Size: 1 LS

Duration:

Detail Report

Project:
Projeci No-:

Desiqn Staoe:

Description
Labor

Material
Subcontract

Equipment
Other

Total Subcontractor OH&P

General Conditions
Total Taxes

Mobilization/Demobilization

Blder's Risk & Gen Liab lns -%

Payment & Performance Bond

Total Owner-Provided Equipment

Contingency - %
Total Contingency

Escalation on Estimate Total
Construction Total

Estimator: C Moore/SEA
Revision / Date:
Estimate Class: 3

Port Townsend Alt 1

425179
Sshematic Desiqn

Amount
97,982
u,481
99,324
'18,670

12,144
12,144

11,493

3,831

4,444

19,768

c6 c48

96,948

1)'t4g
12,148

Totals

2't0,45il 210,457

Estimate Totals

222,601

242,369

339.31 7

351,465

Hours
543.417 hrs

466.883 hrs

Rtr

7.0O0 o/o

3.000 %

1.000 %

1.160 %

40.000 %

3.580 o/o

% ofTotal

M:\WBG\Estimates-CNSLT\201 2\WW-Pumpsta\4251 79 Port Townsend PS

Property of CH2M Hill, lnc. All Rights Reserved - Copyright 201 1

512412012 11:594M
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Btimator

LaborEte hble

Equlpment dte table

Repofrfomat

PodTownsend Alt2

c Moore/SS

2 AA04 (2012)

1_Eqktes_201 1_75%

1LS

Projed
Project Number
MarketSegment
Business Group

Prcjed Condilions
Estihate Class 1-5

Estimaie Category
Design Shge

Prcject Manager

PofrTownsend PS

425179
Wastewater Pump Stat
WBG

3
Consult Engineer Est

Schematic Desisn
J Burnad

Soded by'FacilityNork Pkgfrrade PkgNorkAdivrunit Price'

'Debil'summary
Alo€te addons
Combine items



o
Job Size:
Duration:

GH2ll,lHILL
1LS

Detail Report

Project:
Project No.:

Port Townsend Alt 2
425179
Sc+lematic

Estimator: C Moore/SEA
Revision / Date:
Estimate Class: 3

92 _ eE!_sllE_-!!!'!!lNEs
Buried Piping
PiPglllgs
cravity Pipe

02{}l{1{1 Gen€ht Site Demoliuon, Aspalt pavement

. lapla!-Diqo!@-a!qLo!dt!s_
. 02{1.01"01 conerat Site Demotition, Aspalt pavem€nt

_31-1q101 *40_, gitq rygp3lA!!.o!,_D-qv3telftrgr-qusp qqfnl
Og@LelOq MinqrllaFe Ge,!9€ld and 1 pumps. Re-qFl, Mojllhv
31.19-01-00 Site Prepa€tion, Dewatering, Sump pump

-3_1__{9:q?.00 *.site E plgyg!g1!qf_q!$S,-Bj&sj!9q9_49p!e!r
. Bitumimus Pavement SubgEde PEp
Bifuhinous Pavenent Import A$egab B3se, 6'

33.0

cJM{10

s.s __E+___,s.i oas I

238.00 d_
17,600.00 sF

* _ ._o-?-5_0o_' ols Mo

340

11.470

23-628

0.06 ,sF

6,123-52 mO

tr

14.9 lcf

1232 tLF

65.96 /LF

978

1,531

21,4*

9,730

irs6.m
570-00 h

2,200.00 LF

10.00 day
0.25 mo_ _

1-8,s_2:.0!_c_Y_ _-_
408-74 c!

!s!4c_s_
_l!944*L _
132.43 q

1,45828 ct

13_,9?3_
4.511 .

21,7n

70,912 _

sy 17.6

-l

-j

3,569.
21,496
93,595
4,015

. 122,675

1A 2\A

1.83 ,/sy
37.71 hl

13-90 h
'1.8:,

62.?2

_ 1,531

1,531

2312
2-S9

I

-l
7.4

_B_(uJ!!r'-o!-srsplrg_t_(q0..6: _ 669.00 tn 5-4
Pderent l\ftftng. f PaErent #ping - ZZOO:OO n ii

_3qSia{9_9jlgEptof.qgdsrlaving,Bituminog:_A9plelt __ -.r,ss6.oo sy __. _34.8 __ _ + ._
_3q{0_{10_8_ _Y.q(LPip9.!_v!-q'l

TEffc Contol, Labor p€r Day 76fi - I,zool
-l

_EMy.l'pe_b_e_r,1c!.W./l:j*s!_CpeC.f-C4:a4:Epe_
. Backfill / Compad @ pipe zone, for 4' bru 24' pipe
gackf ll/_Com@{pbd,e piF_zone, for 4' Sru 24. piF

. EiP9.39ae-qa!e.&L _.
Pipe bedding naterial
lmpoiled backfiI mabdal

_-Ha!l sEoib,-otrsiq, lplF_l o_mil:eq

Dump k. bnch spoib
FURISH PVC water dhbibution pipe, G900, chs 150, DR iB, I'

_L!q!!.Lv_c.-v.€!er d{tD!{oq'jp_erqg|yb4[ ]!olj!cty99d,_s:
Pipe Ma*ing, lD Tape

' 33-00-07.08 Yard Pipe. PVC. 8"
CJlS.olo GEvity Pipe

2,200.00 LF

33-35 Pipelines
33.0 Butied Piping

- | 2,200.00 LF

92 OFFSITE.

._..€,.1
9.4

:'*
lcy
loy

34.06
14,60

4,51 1

21,727

3,42
27,112

2,n7
't45.1.t5

no2c9

_q.JLsr_
g1-17 ls

- 6-g
32V

27.112

348

70,912
70912

6.584

-?,?,0_0:0_0__LE240-@ tf
281.6
20

614.8
659.1

659-,1

1,989

45,E62
46,500 12925a

2'1.757

23,628

2,200.00 LF 659.1

MIWBG\Estimates-CNSLT\201 2\WW-PumpSta\4251 79 Port Townsend PS
Property of CH2M Hill, lnc. All Rights Reserved - Copyright 2011
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o
Job Size:
DuEtion:

GH2TU|HILL
1LS

Detail Report

Project:
Prcject No.:
Desion Slaoe:

Ilescription
Labor

Materibl
Subcontract

Equipment
Other

Total Subcontractor OH&P

General Conditions
Total Taxes

Mobilization/Demobilization

Blder's Risk & Gen Liab lns -%

Payment & Performance Bond

Total Owner-Provided Equipment

Contingency - %
Total Contingency

Escalation on Estimate Total
Construction Total

Estimator C Moore/SEA

Revision / Date:
Estimate Class: 3

Port Townsend Alt 2
425179
Schematic Desion

Estimate Totals

Amount Totals
46,500
70,912

129,258
23,628

270,298

15.597

270,298

1 5,597

14,761

4,920
5,708

285.895

2s.389 311,284

435.798

451,400

124.514

124,514

.{ q An,
15,602

Hours
659.117 hrs

568.540 hrs

R#

7.000 %

3.000 %

1.000 %

1.160 0/"

40.000 %

3.580 o/o

% ofTotal

M:\WBG\Estimates-CNSLT\201 2\WW-PumpSta\4251 79 Port Townsend PS

Property of CH2M Hitl, lnc. All Rights Reserved - Copyright 201 1

5l24nv2 12:00 PM
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t-.:Pott

Estimator

Labor ratebbl€

Equipment ral€ table

Poi Townsend Com 182

C M@re/Sil

2_M0112012)

1_EqRates_201 1_75%

Project
Prcject Number
MarketSegment
Business Group

Projed Conditions
&timate Cl6s 1-s
Estimate Category

Design Stage
Proj€ct Manager

425179
Wastewater Pufrp Stat

WBG

3

Consult Engineer Est

Schemat;c Design

J Burnam

Soded by Faciliq/Nork Pkgf€de PkgMordctivrunit Pn€'
'Debil'summary

Combine items



c
Job Size:
Dumtion:

GH2lulHILL
1LS

Detail Report

ProjecL PortTownsend Com 1&2
ProjectNo.: 425179

Estimaton C Moore/SEA
Revision / Date:
Estimate Class: 3

9?

Schematic

-n2p__L
20,160.00 sF

, ,_10.e_ _
J0-9

33.0
_o_Lr_$lE-- PIPELINES
Buri6d Piping

. Pipelines
cEvity Pipe

I 02{t{l{1 Geoeral Sit€ Domolition, Aspalt pavement

_ l,sr!al!.Di!Lc!!@!adl44]q _ _
02-0J-01-01 GeneEl Site Domolition, Aspalt pavsrent

_- 31ll!:01-00_. si-teTfgpasgg!, pelqlgdlSjgmp pump __ _-
DMteriE Mino, La@ qr,@tqlald 1 tuhps, Renbt, Ms6k_ _ - -
31"J9-01.00 Site PrepaEtion, Dewabring, Sump puhp

_3gqtAq0-__9rte Eulgyggtglts,&y!!s.grt!!1!!g_u s AgpLEl!_
BitumiMs Pavement SubgEde prcp
g(uminG tuwnt lmport AS@ab Be, 6'

_r.9{9$-z:1a _Y_?!_{Eh,e,l_\lcJ0' _. _
. TEffc Contol, Labor pei Osy

_r_r€!O-q-oI.!!24_!_L, __
-EEv_.p'pehndL:"li..i-+plg."_.t_"rf -zf:p:pe_
. Becldil ,l Compdd @ pipe rcm. for 4. thru 24. piF

-Bs{tgl-99!pcq_a!9le_Ep9_49!q_&!]I_qs4.p!!q,
_P_'pe a.tle,mqtsf4_ ___

Pipe beddlng Datsial
lmported b€ckfill haiedel

_ H_aul slfoib. offglblu!_to_JqniEs_
Dumpf*. bnclr spoib
FURNBH rycMb.diffibdon pipe. CgOO. d4s 15o, DR 18, iO'

-]l's!en_e_V_c!p!eld,lg_p_u.to.'1p!Se,"qgv4$!_N*oltqqgde{,10:,
. Pipe Ma.ldng, lD Tape

_3-!0]}"07J0 Yard Pir, pVC, 10:
:31:15qL{_5_ &rc_!t94q99,us!ho!es,_q9:_Qj3 __

. CatdbsiN, frs and @, lt ffiq 24. dlam, 300 lb.
Manholq;lenggelplgqst Z_!D=_q_!99S_ _

. _l49tt9les,-qo[ql5!rFrl,,]5-]:DJorqs_oyer8:a. d_

33*35
crM{t10

-L 388730

..,- - -o-.59--q0-50 Mo

2240lF sy
853-m h

2,520.00 LF
2,520.00 LF

am

... Eitu_'d!e-!rs,9Frjre!_(b'),_.6:_ __ 766.00 rr
. Pavmnt Marking. 4. pbeMt sbiping -26.n tt

_3149_{:.00_q!!_e_lmptgyglrgtts,lai$S, Blttm!n9g9!!plfn!!___ :l4g.oq sy

m2.
8.5

_ _9=1_
5.0

_ 39.8

4m9
24,83i|

107 1il
,t 600

lilO-Sl6

3,063

_1"€9__

15.605

29-724

6,125.t2 /UO

973 h4ay

,t4.55

6.08 Is
18-51 it_F

't.06 /tt

6,47453 tEA

3,063

4,600

14599

42t5

512412012 12:03 PM

1.83

Is,
ln

1-83

97.72

lq
lq

9.07
14.60

' 
15JO d"y
0.50 llg

_ _. _2"q3?:s-0_cl/_
53018 cy

... -lggla--sl

-8p4-cv- 
__

160.0{ cy
1,W.12 cf
_691_.1?_%- __ _
691.12 b

2.5rc.00 LF

_2rs-?qqo_L.L
2.520.00 lf

2,!?s.09_!E

4.00 d
_ _4.99--q

____J-6:0-0-_!r_
4.00 q

ia-00 EA

210.0 14,599:

_ 53.6 ,-.

4,714 ,

, l,oro i _ 3.305
1a o?5

_38-0*__
2

,:-i-

5,473
27,n2

426
6,U2

4.410

Lill0

:l

Drcp ShuctuE Piping

33-15-.Ol-05 Yard StructuEs, Manhol6, 60- Dia
erM.olo Gnvity Pip€
33-35 Pipelin€s
33.0 Buri€d Piping

399

_!40l 6e3s0 _,..__,J!1J91

11.0 n3 1J4'

117

107-0

997.8
997-8
997.8

15,605
117/100
1'17,400
117,100

1,O,926
l/18,926
148,926

3,241

35,863
35,863
35,863

u'*!-Tiis--

7,009
70,090

70,089
70,089

147.73 E
147.7i! /LF

M:\WBG\Estimates-CNSLTP012\WW-PumpSta\425179 Port Townsend pS
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7,716

27,002

2210
15.&6

1,460

2s398
372278
372,21A
37227a

472-1te

0.06 rsF 1,1t8
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o
Job Size:
Duration:

GH2]I'IHILL
1LS

Detail Report

Project: PortTownsend Com 1&2

Prcject No.: 425'179
Desion Staoe: Schematic Desion

Estimator: C Moore/SEA
Revision / Date:
Estimate Class: 3

Ilescription
Labor

Material
Subcontract

Equipment
Other

Total Subcontractor OH&P 372,278

21.482General Conditions
Total Taxes 21,482

20,330

6,777

7.861

34,968

171.491
171,491

Escalation on E"1;."1" 1s131 21 488
Construction Total 21,488

Estimate Totals

Amount Totals
70,089

117,400
148,926

35,863

372,278

393.760

Hours Rde
997.805 hrs

948.43'l hrs

7.O00 o/o

3.000 %

1.000 %

1.160 o/o

40.000 o/o

3.580 %

% ofTotal

Mobilization/Demobilization

Blder's Risk & Gen Liab lns -%

Payment & Performance Bond

Total Owner-Provided Equipment

Contingency - %
Total Contingency

428,728

600,219

621,707

M:\WBG\Estimates-CNSLT\201 2\WW-PumpSta\4251 79 Port Townsend PS

Property of CH2M Hill, lnc. All Rights Reserued - Copyright 2011

512412012 12:03 PM
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,,.:::l

Estimator C Moore/SEA

Labor €te hble 2_l!A04 12012)

EqulphentEtetable 1_Eqtutes_2011_75%

lLS

Repoiltomat

PodTownsend At 3

Project
Prcjed Number
MarketSegment
Bdsin€ss Group

Project Conditions
Estimate Class 1-5

&timate Category
Design Sage

Project ManaEer

Pod Townsend PS

425179
WasteMter Pump Stat
WBG

3

Consult Engineer Est

Schematic Desion

Soned by'Facilrty/Work Pkgff€de PkgMormctiv/Unit Pdce
'Debil summary

Combine items

:.. .1.. -_....]i1 .i 
rt.. r' lt. I r- ]i.,.. - 

r',-_'.i1. r:;i : . :1..

.l' .:.: :a.1.:\. : .t ...: 
i ::::i;r'th,.:,r,: I :.1:: :i ::::,.



o
Job Size:
Duration:

GH2ll,lHILL
1LS

Detail Report

Project Port Townsend Alt 3
Project No.: 425179

Estimator: C Moore/SEA
Revision / Oate:
Estimate Class: 3Schematic

7,096

1,533

3,166

30,

30,
30,

3'l -1 9-01 -00 . Site Preparation, Dewatering, Sump pump

133{0-07.10 YardPiDe PVc lo'

l0 dia Fo@ Main

1,989

3,930

1,693
20.058

_L091,
_2-J47 l

-i

30,?55

45.7
m.2

CJM.O0l

33.0

92

11

92

plpe, exwibkfll NOT

OFFSM - PIPELINES

__ _ 025 mo

.._2,W

'11,853

5,605

6,.132.84 
'llo

4.51 /CY

1 {6,887
tl

15.95 /l_F

1.06 itf
61,69 /LF
62.51 /t"F
62.5{ /LF
62.51 

'LF

239.4
18.7

386.6

386.6
386.6
386-6

1.870.00 LF
1,870.00 It

1,870.00 LF
1,870.00 LF
1,870.00 LF
't.870.00 LF

D_gMJerinE Milgi LaEe GeMtorand 1 Pufrps. RenH. Monthty -, _ - lg mo _ I

31-'19-01-00 Site PrepaEtiod, DeEtering, Sump pump o.2S lt4o -

Buried Piping
Pip€lin€s

_ 23,080 _ ._ :_ _

9.764
zfi

60,367 5,605 1E,62?
60,367 5,6tt5. 2O,t6O.
60,367 5,605 20,160
60,367 5,605 20,t60

1265.03 d
480.00 cy

12!!.03-q
U7.43 c!

. _ _:7ZE_L

1,57421 CY

*3!L!3- s

_I-lP!qB!q-81_L2{_4-Q: __
exev. pipe mnOr, wl 't:f stop*, f".+ - Za' pip.

__-BjgqLlqg.Ep9{@-g'pe_z_o-!9J9r,{0!r_a4-_plpg_

-qasq!1q.orp9g_alqqplE4g!9,-f-o-r{-q424:ptp_€_PiF zone m@l
,_qlp-€_b€qdEs_$9!9-ie!-_
JqPeleglee$Ilqalei4_ _

Haul spoils, offsib, up to 1 0 mtl€s

Pipe Ma*ing, lO Tap€

33-00-07-'10 Yard Pipe, PVC, 10"
CJ[U.001 l0 dia Fo@ ltfain
33-35 Pipelines
33.0 Buried Piping

11,853

3.840
18,496

_ 5.605

M:\WBG\Estimates-CNSLT\201 2\WW-PumpSta\425179 Port Townsend pS
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o
Job Size:
Duration:

CH2lulHILL
'I LS

Ilescription
Labor

Material
Subcontract

Equipment
Other

Total Subcontractor OH&P

General Conditions
Total Taxes

Mobilization/Demobilization

Blder's Risk & Gen Liab lns -olo

Payment & Performance Bond

Total Owner-Provided Equipment

Contingency - %
Total Contingency

Escalation on Estimate Total
Construction Total

Estimate Totals

Arnount Totals
30,755
60,367

5,605
20,160

116,887 116,887

6745
6,745

6,383

2,128
2,468

123,632

10.979

Hours R#
386.606 hrs

497.904 hrs

Estimator: C Moore/SEA
Revision / Date:
Estimate Class: 3

% ofTotal

7.000 %

3.000 %

1.000 %

1.160 Yo

40.ooo o/"

3.580 o/o

Detai! Report

Project Port Tomsend Alt 3
Project No.: 425179
Desiqn Staqe: SchematicDesiqn

53.444

53,844

A '7 A'7

6,747

134,61 1

188,455

195,202

M:\WBG\EstimateeCNSLT\2012\WW-PumpSta\425'l 79 Port Townsend PS

Property of CH2M Hill, lnc. All Rights Reserued - Copyright 2011
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Estimator

Equipment rabhbl€

Job size

Repoil fofiat

Pod ToMsend Com 1,2&3

C Moore/SS

2_M04 (2012)

1_EqRates_201 1_75%

1LS

Projed

MarketSegment
Business Group

Project Condltions
Estimate CI6s 1-5

Estimate Cat€gory
Deslgn Stage

425179
Waste@ter Pump Stat
WBG

3

Consult Engineer Est

Schematic Design

J Burnam

Soded by'Faciliv^vork Pks/Trade Pkgruormctiv/Unit Pdce'

'Debil' summary



c
Job Size:
DuEton:

GH2lvlHILL
1LS

Detail Report

Project PortTownsend Com l,2&3
ProjectNo.: 425179

Estimator: C Moore/SEA
Revision / Date:
Estimate Class: 3

92 OFFSITE . PIPELINES
Buried Piping
Pipollnes
GEvtty Pipe

i 02-01.Ol.Ol General Site Dsmolition, Aspatt Pav€ment

4!haLqe!9!$9!_c!!]p9g!s_
0241{t-0J General Site Demolltion, Aspatt Pavoment

:3.!:Lg:oj:qqSitePleparatioqDewateriLg,gunp&sL
_D_et4q-!e!!sl{!!9r,l4-Is_e_6_e!eE&La!!_,1!!!pS_Be!bl!{o-&ty_
31-19.01"00 Site P€paBtion, Dewatering, Sump pump

_3_140-0240 :qiln&plo.lg!!9!!l Paving!Bituminoug.tlsph8lt
Bifuminous Parement Subg6de Pcp
Bihminous PaEment lmport Aggregate Base, 6.

*8tohinous_Asp!-4!(h),6'
. Pilerent Ma*ing, f Pavement sbiping
31-,t0"02.0O Site Imbrohments- Pavind Bitumin6rc ac6h,lt

L3:90-01-12__Y_?td_!!Le,_eY9,1_2'1,_
TEffic Coniol, Lebor per Day

lre!9LB_o!,g!2-/l.0_
,Ercav_._pipe tt_e!O.!41:1 q9p6j1o131241 gpg, . _

Backfifi / Compad @ pipe zone, for4'thru 24' pipe
€effill / Conpac,t ab@ piF zon.. td4' thru 24' piF

Schematic

20.m w_
r,496.00 sF

o-io'ro
0.10 Mo

29. 0-06 /sF

6,126.10 ruO

- I 1.83 /sy

33.0

-99:!9- qrM-ol0

32.0

__ 4.3

u.7

1,849

: _ 7,978

2,175

4,8U

30

9,365
9,365
9.365

613

471 __ _-,-
249

82

613

30315
0-6

166.00 sy
49.00 h

._ _5L0-0*I
187.00 tf

166.00 SY

_oia
0.4 !1

10.171

2&

37.73 ltl

1-S N
63-08 /SY

tJay

6.09 
's%-12 tj

g5
4,884

-l
i'L
_t

I
u1

2-0O day
0.10 mo

1,*7

392
_190J!_cJ

41.08 €!
Y934-,-q-
4,9-8,-s

5.9

. _P_p9iC!e_!t1a.le-dal _
PiF bddlng hatedsl
lmpdH backfll mattr:l

12.58 cf
148.94 cy

_16-6lcy_ - _
$.66 ls

187.00 F
l_8L00_r.F-- ,__
187.00 tf

J87.00 LF

_3_1{ _
1.9

81.0
u-7

_l_iaul_spo$Lotfslblup loj 0.qril_es

Dump fees, Irench spofu
FURNISH WCMkdffibution pipe, G900, &* 1$, DR 18,12'

']!9tsI!"v_c_!e!s*d!qib_ul!o'l.pjp_e,,_e.)tF-vlbl0L[oli[9lujj4.l2:
Pipe Ma*ing, lD Tape

.33-00-07-12 Yard Pip€, PVC, 12''

. C.ril-{r1o Gravity Pipe

4A

345
-l

_2,6.qo_L
16s i

5,843
5,897

'1.06 /tf
98-65 tLF

33€5 Plp€lines
33.0 Buried Piping

92 OFFS]TE.

M:\WBG\Estimates€NSLT\201 2\WW-PumpSta\4251 79 Port Tomsend PS
Property of CH2M Hill, lnc. All Rights Reserued - Copyright 2011

_ .t87.00 LF
187.00 LF

690
11,161
tt.l6t

2,550

3,19'
14417
29,6i3
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_ 84.7

u.7
9,365 ___ .t1,161 _ _ _

u114.55 l6f
1S /d

2175lq
34.08
14.6.1



0
Job Size:
Dumtion:

GH2II'IHILL
1LS

Detail Report

Prcject PortTomsend Com 1,2&3
ProjectNo.: 425179
Design Stage: Schematic Design

Estimaton C Moore/SEA
Revision / Date:
Estimate Class: 3

Rab % ofTotal

7.OOO o/"

3.000 %

1.000 %

1.160 %

40.000 %

3.580 %

Ilescription
Labor

Material
Subcontract

Equipment
Other

Total Subcontractor OH&P

General Conditions
Total Taxes

Mobilization/Demobilization

Blder's Risk & Gen Liab lns -%

Payment & Performance Bond

Total Owner-Provided Equipment

Contingency - %
Total Contingency

Escalation on Estimate Total
Construction Total

Estimate Totals

Amount Totals
5,897
9,365

11,161
3,191

29,614 29,614

1 70q

1,709

1,617

539

625

31.323

2,781 34.104

47,745

49,454

1A 6,41

13,641

1,709

Hours
84.742 hrs

99.590 hrs
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Property of CH2M Hill, lne. All Rights Reserued - Copyright 201 1
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PodToMsend At4

Estimator C Moore/SEA

Labor Ete bble 2_MM \2012)

R€podtomat

Equipment rate hble 1 _EqRates-20 I 1_75%

Job slze lLS

Projed
Project Number
MarketSegment
Buslness GrouP

Project Conditions
Estlmate Class 1-5

Btihat€ Category
Desigh Stage

Project Manager

425179
Wastewater Pump Stat
WBG

3
Consult Engineer Est

Schematic Design

J Bumam

so(ed by FaciliiyMo* Pkg/T€de PkgMo*Activrun{ Pd@'
'Dehil'summary
Allo€te addons

Combine items



c EH2n,lHILL
Job Size: 1LS

Detail Report

Project
Project No.: '

Design Staqe:

PortTownsend Alt4
425179
Schematic DesignDuration:

92_

'15.'l 1-015 l

15-t 1,015 i

Estimator C Moore/SEA
Revisiofl / Date:
Estimate Class: 3

539

4,593

- - 56?S
4,212

14-ffi
6,388

195.163

33.0

33-35
c,lr.ttl0

9t!9!IE-_-fllEUlEt
Buried Piping

. llpg'rs .-
GEvity Plpe

I 02{1.01{1 General Site Demolition, Aspalt pavemgnt

IFjELD_c@Lit-o!3Irllq€ELinL _
02-01.01-01 ceneral Site Demolition, Aspalt pavement

-!!_-lg{._1_{0,9!!e P_!9paE!i9!.qeq3te4!S,s__utp!Cmp--_,_. __
Dqgr_tqi!q-!!lj!9ll:a_Ioe Gellmb eld 1 Eom6. Rentat, M@titv_,
3l-J9{1.00 Site Prepantion, Dewatering, Sump pump

._3lJq:-o_2jL _9_!!9lBgr!rqD!!tq LayqglEilgnlplLq AlphaugftlhiMs Paverent SubgEdc P€p
Bitumin@s Favemnt impod AggEg6b Base, 6.

- 378.00 w_
28,000.00 sF

0-75 ho
0.75 MO

0-06 /sF

973.19 /day

X111.00 9 -
907.00 tn

4-00 EA

68.7 5_19

28.0
11,8

-B$lE!qo.u!.4Fp.!e!t_(!r'l_q: - .199qoLL _
. Pawmnt Marklng, 4' Pement stiping 3,SOO.O0 lf
31*40"02-00 Site lmprovements, Pavinq, Bituminous Asohalt 3.ttt-O0 Sy

- 
-zom ily -

@27 cf
257 71 d

19,464;

5,778 3,680

_ _8_.5_,
7-O

:99!9{Z:99__Yerd qlPg,lvq. 8" _
. Tffic Contol, kbor per Day

- T€ndrqg!,8'x24,x10.
_.ElF,v,._ptp-e_!!qrr{| r{.al_:J_{9pe9--&L4:i?4jip9_
B€ckf! / Comp3d @ ptpe zde for 4, thru 24. pipe

- BgqOI ,/ Compad ab@ piF anc, ts 4. thru 2/f Dte
._,e'p9-.-o!-ej-E!6fEl__

Plpe bedding maHd

_ s5.3

320-0

_{sJlglojlgjqf F{e!upl!o10_!|'tF_

-_95-.{.86-5

6fi27 N
210.69 cy

2#7.71 cy

,_ _ _q6!=q6_s-
s0-96 b

3.500.00 LF

-: 2.16
- | 7,178
-l a,fl2

- iL.
I

43,141

_ Dump ts, hnd spolls
FURNTSH PVC uF dmbdion ptpe, c.900, d* 150, DR 18, 8.

_!!49!-Ey_c_'{l?!s_q!!qp"uJlo_ip!p9._qxg&qLft!!qdu!9d_._8:-
Plpc Ma*inq, lD Tap€

33-00-07-0E Yard Pipe, PVC. E'
- ._, _ tgtF{1{5 !{g_rq!clsl9s,_rrrgl!otg!,90"_Qr3- _ _

. Cabhb6iG, fiB and ffi, lt tafiic, 24r diafi. 300 tb.
Mnhd* 6nl* .FE* 4l D Atdb^

,!&dd9..,_A!c-fFer.Lq!D-!-r*D_S_9v_el_8-?C!*
. Drcp S-blcture'Plping

33-1+01.05 Yard Structues, tlanholes, 60' Dia
CJil4lo G6vity PipG

33-35 Pipelin€s
33.0 Buried Piping

OFFS]TE.

. .3.@q0_LE _ _149,9_
3,5m.00 lf 35.0

3,500.00 LF I,O4:t.6

4,2J8.00 LF

4'274.00 LF

3,165

?6,956

7,008 
i

84,979 
|

84,e7e 
I

8,[,979 ;

3,2''/..
u,023
41,V23.
11,023

ss-m b
6,4724.03 ,EA

10825 /r.F
10825 

't-F

112.637 lo_a76 35,60e

1,149

3q0!___ - ,__*q8_2_. -16
107.0

1,?j21.1

1,21.1
1,221-1

15,604
1n,ul
128,41
1AA11

205,639
205,639
205,63!t
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I,554

4,593

5,878
3/.212

6,388
195.153

9,45f

19.441
2,099

_19e4

6Sr
{.460

25,E96
/163,08t
116g081

a6qoEr
4G3.OAl

6,12/t.64 ,llo

/sy

^n

't.&)
37-72

1.81) /tf
p 71 rsY

" __.._410_J9L__
1Lil 16r
3qd ld

*5245 le

7,

3,7 t9

14-€o lcf

12.33 it_F
5,%

/$.141



0
Job Size:
Duration:

CH2rl,lHILL
1LS

Detail Report

Project:

Project No.:
Desion Staqe:

Descdption
Labor

Material
Subcontract

EquiPment
Other

Total Subcontractor OH&P

General Conditions
Total Taxes

Mobilization/Demobilization

Blder's Risk & Gen Liab lns -olo

Payment & Performance Bond

Total Owner-Provided Equipment

Contingency - %
Total Contingency

Escalation on Estimate Total
Construction Total

Port Townsend Alt 4
425179
Schematic Desiqn

Estimator: C Moore/SEA

Revision / Date:
Estimate Class: 3

Rae % ofTotal

7.000 o/o

3.000 %

1.000 %

1.160 o/o

40.000 %

3.580 o/o

Estimate Totals

Amount Totals
84,979

128,441
205,639

44,023

463,082

26.721

463,082

26,721

25,288
8,429
9,778

489,803

Hours
1,221.052 hts

1,194.695 hrs

43,495

213.319
213,319

tA7t9
26,729

533.298

746,617

773,346
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Appendix E:
Calculations



Gravity Line Evaluation for Critical Depth and Supercritical Flow
Port Townsend - Mill Road Pump Station and Force Main Predesign

Criticl Depths

From Bcter and King, 6th Edition

Table 8-10 (page 8-61)

Equation: Q= K'.dsn Solving for K'. =

Where ; Q= flow in cfs

K'c = Table Value

d = PiPe Diameter

Q!dil,

Normal Depth

From Bcter and King, 6th Edition

Table 7-14 (page 7-04)

Equation: Q=(K'/n)d8l3sv2 solving for K' = Qn/(d8/3sv'z)

Where: Q = flow in cfs
' K'=Tablevalue

d = Pipe Diameter

s = Slope ftlft
n = Manning's Friction Factor =

Flow (gpm) divided by 448.80 = Flow cfs

Maximum Slope on Mill Road = f2.ooo6 =

MaximumSlopeonThomasStreet= 7]..OO% =

Nomal Depth Caldlations - Mill Road

Pip€ Diameter =
Flow Flow

(cpm) (cfs)

8 inches =

0.120 ft/ft

Criti€l Depth Calculations

Pipe Diameter= 8 inches =
FIow Flow :ritical Depth

(cpm) (c{s) K'" Dld

200.00 0-45 !.2zao 0.4675

400.00 0.89 2.4s60 0.6714
500.00 L.34 3.6841 o8t82
800.00 1.78 4-9!21 0.9122

1,000.00 2.23 6.L407 0.96&'

K'

0.0493

0.0986

o.7479

0.1972
0.2465

7.76

2.5r
3.11

3.65

4.16

0.013

0.67 ft

D (ft) D (inches)

0.31 3.74

0.45 5.37

0.55 6.s5

0.61 7.30
0-65 7.75

200-00

400.00

600.00

800.00

1,000.00

Pipe Diam€ter =
Flow

(epm)

200.00

400.00

600.00

800.00

1,000.00

10 inches =

0.67 ft

D (ft) D (inches)

0.15

o.2r
o.26

0.30

0.35

0.83 ft

1.00 ft

D (ft) D (inches)

0.11 ft/ft

r.o4
!.45
r.7a
2.O1,

2.30

Pipe Diameter =
Flow

(epm)

200.00

400.00

600.00

800.00

1,000.00

10 inches =
:riti€l Depth

K'c D/d

0.7030 o35m
1.4059 0.5019

2-LOa9 0.5204

2-a7LA 0.7191

3.514a 0.9)10

12 inches =
:ritical Depth

K'" Dld

0.4456 0.2763
0.8913 03957
1.3369 0.t1888

7.7A25 0.568rt
222a2 0-538rt

0-83 ft

D (ft) D (inches)

o.23 2.AO

o-33 4.O2

0.4r 4.96
n& 575

o-s3 6.47

1.00 ft

D (ft) D (inches)

o-18

o.26

0.33

0.38
0.43

Flow

(cft
0.45

0.89

r.7a
2.23

0.45

0.89

7.34
L.7A

2.23

Flow

(cfsl

0.45

0.89

L7A
2.23

K,

o.0272
0.0s44

0.0816

0.1088
0.1360

0.45

0.89

r34
r.7a
2.23

Dld

o2:M
03fitlt
038Et
0.t1557

05191

D/d

0.164rt

02315
0.2841

o3300
o3rL2

D/d

o.ffm
o.lala
o.xtt2
0.2s15

D (ft) D (inches)

0.11 L,32

0.15 1.85

0.19 2.27

o.22 2.64
o.25 2.97

all cases, at 12% slope, normal depth
is less than critical depth - flow is in

supercrilical mode.

Pipe Diameter =
Flow Flow

{cpm) (cfs)

200.00

400.00

600.00

800.00

1,000.00

2-21
3.77

3.9r
4.55

5.11

0.45
0.89

!-34
r.7a
2.23

o-0!67
0.0334

0.0502
0.0669

0.0836

o.09

o.L2

0.15
o-r7
0.19

Pipe Diameter =
Flow Flow

Gpm) (cfs)

200-00
400.00

600.00

800.00

1,000.00

12 inches =

Highlighted columns represent a calculated value frcm the Tables identified above.



Port Townsend - Mill Road Pump station and Force Main preliminary Design

Peak Flow at. Ultimate Buildout =

Goal - Maintain flows between 2.0 to 7.0 fps

Potential Force Main Diameters

1185 gpm = 2.64 ds

6 inches

8 inches

10 inches

FlowVelocity(fps) = O/A

Pumped Pumped

Flow Flow

Gpm) (cfs)

05 feet

0.7 feet

0.8 feet

Area =

Area =

Area =

o.2o ft'?

o3s ft'z

0.55 ft2

Force Main
Velocity
6 inch

Force Main
Velocity
8 inch

Force Main
Velocity
10 inch

I.t"as represent those that meet the stated criteria of maintaining velocities between 2.0 and 7.o fps.
The intent is to install the physicat facilities such that ultimate buildout flows can be accommodated - realizing that
mechanical equipment (say pumps) can be changed relatively simpty overtime without requiring the e)eenditure of
significant costs to adapt to varying influentflow conditions.

1185

1000

200 0.45 r.28

2.64 7.56

o.82

pumps that can be modified to deliver between 5OO gpm and 1200 gpm. Possibly through impeller changes.

want to install the 10" force main. lnstalling either of the smaller mains to keep velocities higher would just mean that they would have to be
replaced once the influent flows and the pumped flows got to the higher velocity rdnge. By installing the 10 inch line pumped velocities don't vary too
much and it will help to keep headlosses low.

L.78

2.23

2.64

9.08

11.35

73.45

1185

0.45

0.89

200
400 1.63

a/.
J .-./-J J J J J J



Force Main Headloss Calculations

Headloss = s*Length

stope = {3.03/D"15Xv/c)1 
15

Force Main Length = 4,27e ft
Force Main Diameter 10 inches = 0.83 ft
Force Main Area 0.55 ft'?

Assume Force Main Material is DIP c= 130

Assuhed Additional Losses to accountfor bends/angles in the Force Main, Pump Station Piping etc' =

ElevationofFor@maihatPumpstatioh= 19 ft (4ftbelowgroundsurfa@)

Elevation of Forcemain at DischarEe MH = 208 ft

15.00% percent of @ldlated lo$es

Static Head TDH Sbtic H.ad mH
sudion tift Sudion Lr'ft Subfrer. Submer.

200.98

200.98
200.98

200.98

200-98

200.98
200.98

200.98

200.98

200.98

200.98

{cpm)

0
200

400
600

800

1000

1185

1200

1400

1600

1800

(cfs)

0.00

0.45

0.89
1.34

7.78

2.23

2-64
2.67

3.r2

4-01

Force Main
Diahder

{ft)
0.83

0.83

0.83

0.83

0.83

0.83

0,83

0.83

0.83

0.83

0.83

189

189

189

189

189

189

189

189

189

189

189

Velocity slope Headloss Additional Total HL

(fps) ft|ft (s*t) Losses (ft)

(ft)

0.00 0 0.00 0.00 0.00

0.82 0.000316 1.35 0.20 1.s6

1.63 0.00114 4.88 0.73 5.61

2-4s 0.002415 10.33 1.5s 11.88

3.27 0.004111 fl.59 2.64 20.23

4.09 0.006272 26.58 3.99 30.56

4.U 0.008504 36.38 5.46 41.84

4.90 0.008704 37.24 5.59 42-42

s-72 0.077577 49.53 1.43 56.95

6.54 0.014821 63.40 9.51 72.9r
7.35 0.018429 7a.4 11.83 90.67
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Active Storage Volume

Eqn. r=v/l+v/(Qt)

Assumptions:

Mill Road Pump Station and Force Main
Active Storage Volume Calculations

Port rownsend - Mill Road Pump station and Force Main preliminary Design

where: T = allowable minimum cycle time between starts (time to fill plus time to empty) (minutes
V = the active volume between LWL and HWL (fixed) (gallons)
I = inflow rate (tpm)
Q = pump rate (gpm)

Note: Worse case cycle time occurs when influent flow is /2 of pumping capacity.

1 Duplex Pump station - each pump capable of accommodating peak flow; operating in a lag/lead fashion to balance operating hours
2 Lag pump automatically called to operate if lead pump fails or cannot match influent flow
3 want pumps to go through full on-off-on cycle no more than "x" tlme per hour. For a duplex station operating in lag/lead this allows for,,2X,

starts per hour' However active storage volume is based on a single pump to remain conservative.

Known variables 6 cycles per hour = 10 minutes For an individual pump
1185 gpm At buildout
1185 gpm

Solving above equation forV: V =Ia/a

Required Active Storate Volume = 2962.5 gallons (say) 3000 gallons

Check - cycle time when I = Q"/2 10.12658 minutes

Graphing Cycle Time Curve:

lnflow Rate Vs. Percent (%) of Pump Capacity

T=
t=

a=

Do not plot lowest
and highest lnf.
flow rates as they
approach infinity.

lnflow
Rate

Gpm)
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of Pump

Capacity
(cpm)

0.00

0.08
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o.2s

o.34
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0.59
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0.84
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1.00
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Port Townsend - Mill Road Pump Station and Force Main Preliminary Design
wet well sizing
Assumptions:

t Desire is to design and install the physical facilities of the wet well for complete buildout of the area;

but retain the capability to use the facilities during the interim before complete buildout occurs.

2 Used "X" feet as an active storage depth to allow for adjustments in depth for lower influent flows

during the early years of the station.

3 Utilized a circular wet well, easier to clean, maintain than a rectangular one.

Circular Wet Well Sizing:

Mill Road Pump Station Preliminary Design

Wet Well Sizing

ft Use

ft2

5,948.23 gallons

45 foot diameter to allow for t hours storage at peak (ultimate buildout)flow

L,5gO.44 ft2

Circle Area: Pi,f2\/4
Assumed Active Storage Volume Depth =

7.q8 gallft3

Required Wet Well Diameter -

0.50 feet

Active Volume =

Diameter =

3000

Volume

ft3

407.O7

Volume
Required

(gallons)

35,550
7L,LOO

106,650

t42,200
284,400

gallons =

Pi

Volume
Required

(ft')

4,753
9,505

74,259
19,01.1

38,d21

401.0595

Diameter

ft
31.96

Depth in
wet well
(ft)

2.99

5.98

8.96

1L.95

23.9t

ft3

3.L4

Active Storage Volume available using larger diameter Caisson =

Standby Storage Capacity -

Required if Station experiences complete loss of power or both pumps fail.

Say 32.00

Area = 804.2496

Potential Storage above High, High Alarm at different flow rates.

Assumption: Set storage to be equal to 30 minutes at buildout peak flows.

Storage

Time @

Peak lnf
(min)

30

60

90
L20
240

lnfluent
Flow

(epm)

Peak

lnfluent

Flow
(epm)

1,185

1,185

1,185

1.,185

1,185

Storage

Volume

(ft')

Storage

Time

(min)

Storage

Time

(hours)

71,100

77,L00
77,L00
7\,LOO

7L,IOO

7L,t00

3s5.5
L77.8

118.5

88.9
7L.t
60.0

tnfluent Flow (gpmlVs Storage Time (minl

t.
f,
-t- t.

I t:
\ ,- 1- :lr

I

I
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.: 1:

1: +
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Wet Well Sizing - Storage Volumes - Mill Road Pump Station and Force Main



Figure 1

Generic Pump Layout

Note: Layout for Suction Lift Pumps only differs
by elimination of most of Dead Storage.

lnfluent to Wet Well

Standby
Storage

me

High, High Water Alarm

Mill Road Pump Station Preliminary Design

wet wellsizing

Assumed Suction Pump Volute Elevation =
Actual Pump Station Depth: Surface Elevation =

lnfluent Sewer Elevation =

Standby Storage Elevations =

High, high water alarm Elev =
9.4765709 = !0.00 Lag Pump on Elevation =

High water alarm Elev =

5.98 ft Lead Pump On Elev =
Pump Off Elev =
Bottom of Dead Storage Elev =

24.50
23.00 ft
14.s0 ft
14.50 ft to
8.52 ft
8.02 ft
8.02 ft

1.5 Assumed elevation of suction pump volute above GS.

8.52 ft = s.98 ft

0.50 ft = Active Storage Volume

{ errp On (Lag Pump)

l_ Higl't water Alarm

0.5 ft
0.50

0.50 ft

2.00 ft

7.s2 ft
7.O2 ft
s.02 ft

Using submersible pumps the station wet well would be - 17.98 ft deep

lf suction lift pumps were used the difference between pump off and surface

elevation (assuming that the suction lift pumps were on top of the wet well

and the volute was elevated 1.5 feet above the top ofslab, cannot exceed 17.5 feet
maximum. To make that work the top slab would have to be lowered by:

-0.o2 ft

Pump On (Lead Pump)

Active Storage

Pump Off Elevation

Dead Storage =

(Submersible pumps only)

Bottom of Wet Well

Wet Well Sizing - Storage Volumes - Mill Road Pump Station and Force Main


