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INTRODUCTION
The City of Bainbridge Island (City) is experiencing growth in the New Brooklyn and Lynwood sewer basins, and
some of the associated sewer pump stations are near the end of their expected life. The City has recently adopted
a General Sewer Plan (GSP) which has been approved by the Department of Ecology. It indicates capacity issues in
these basins. Recent and anticipated growth in these areas has prompted the need to further examine current
and potential future flows. This memorandum evaluates certain existing sewage collection infrastructure in these
areas identified as priority concerns and recommends conceptual level improvements. To the extent practical, an
effort was made to identify opportunities for phased improvements that may allow the City to consider both
short- and long-term capital projects as needed.

NEW BROOKLYN STUDY AREA
Introduction and Summary of Findings
The New Brooklyn sewer basin studied in this memorandum primarily consists of the City’s sewer system that
flows from the North Town pump station to the discharge manhole on Madison Avenue North just north of
NE High School Road. The primary concerns for this basin include multiple pump stations on a single force main,
stations that are nearing the end of their life, and development growth in the area potentially exceeding current
pump station capacity. The following conclusions are based on available information and analysis to date:


Pump Station Capacities: Given the use of a common force main, the stations cannot simultaneously
pump at their rated capacities. The adequacy of the pump stations to handle current flows individually
was evaluated using City provided data from pump run time, flow monitoring, old pump flow tests, and
recent station alarm history. Additionally, planning level flow estimates based on flow factors published
by the Department of Ecology were also considered. Although the data was conflicting, the pump
run-time data indicates that the existing stations can handle the existing incoming flows, and available
alarm history lists no high water alarms that would show lacking capacity at the stations. However,
planning-level flow factors from the Department of Ecology indicate that current conditions marginally
exceed the system capacity, and forecast flows well exceed system capacity. Assuming the pumps
adequately handle current conditions, existing data was not sufficient to determine at what point the
existing station capacities will be exceeded. At the City’s option, further flow monitoring and study can be
performed to determine when existing station capacities may be exceeded.
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Ability to Accept Future Flows: Totaling planning level current and future flows from users results in an
estimated peak hour flow of 364 gallons per minute (gpm), which far exceeds the system capacity in
terms of the allowable velocity in the force main (per Department of Ecology’s Criteria for Sewage Works
Design), the pressure rating of portions of the force main, and the design pressures of the pump stations.
Conceptual capacity improvements are recommended in this memorandum based on these planning
level flows.



Recommended Improvements: To increase capacity, the conceptual recommendations split the system
into two areas, namely North Town and Madrona. Based on estimated planning flows in these two
sub basins, the recommended improvements include a new larger force main along Madison Avenue
North, a new gravity sewer on New Brooklyn, upgrades to North Town pump station, and a new higher
capacity Madrona pump station.

Existing Infrastructure – New Brooklyn Study Area
The existing infrastructure primarily considered in this study includes the four primary pump stations in the New
Brooklyn basin that all share a single 4-inch force main. The four pump stations include:


North Town Woods.



Woodward School.



Madrona.



Sakai Village.

There are several other small grinder pump stations in the New Brooklyn Basin that carry flow directly to the
North Town pump station including Sakai School, Copper Top, and others north of the North Town pump station.
These additional pump stations transfer flow via a common 3-inch HDPE force main that transitions to 4-inch
HDPE in Sportsman Road which turns to gravity at the west entrance of the North Town development and gravity
flows to the station from there. The flow from these additional pump stations was considered during this study;
however, it was assumed that improvements to infrastructure upstream of the North Town pump station would
not be economically warranted.
A 4-inch HDPE DR9-IPS force main then carries flow from the North Town pump station west through the
development back out to Sportsman Club Road. That force main transitions to ductile iron as it joins with the
Woodward pump station just north of the New Brooklyn Road and Sportsman Club Road intersection. The force
main then follows New Brooklyn east where it joins the Madrona pump station at the intersection of New
Brooklyn Road and Madison Avenue. The force main then turns south on Madison and travels about 1,000 feet
where the Sakai Village pump station connects to it. The force main continues south from Sakai Village on
Madison Avenue before discharging into a manhole near the intersection with NE High School Road. From that
location, the gravity sewer makes it way to the Village pump station and ultimately the Winslow Wastewater
Treatment Plant (WWTP).
Existing North Town Force Main
The capacity of the shared 4-inch force main originating at the North Town pump station was analyzed during this
study and there are capacity constraints with all four stations sharing the existing 4-inch force main. Since the
stations do not communicate with each other, it is possible for multiple stations to turn on at the same time. Even
under a scenario where just two pump stations turn on at the same time, the additional head forces a large
reduction in flow from each pump. Given the considerable distance of the current 4-inch force main, this causes
the pumps to run further left on the pump curves than anticipated and possibly run under conditions the
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manufacturer does not recommend. This situation not only limits capacity but also reduces pump life by causing
extended pump run times, cavitation, and premature failure of the bearings and mechanical seals.
In addition to force main capacity issues associated with the size of pipe and number of pump stations on the
common force main, it was also observed that the existing air release valves were inoperable which limits
capacity further and contributes to corrosion issues in the pipe.
Existing North Town Pump Station
The North Town pump station is a wet well/dry well pump station with an outdoor diesel engine generator and
two pumps. The original design duty point from 1999 was listed as 124.6 gallons per minute (gpm) at 160.1 feet.
Pumps and motors were selected to accommodate a future impeller sized for 148.3 gpm at 194.3 feet. The
selected pump was a 30-horsepower (hp) Fairbanks Morse Model 5445, 1,780 revolutions per minute (rpm).
These duty points were developed before Madrona and Sakai Village pump stations came on-line and much of the
development north of the station. A 2004 pump drawdown test showed the pump capacity at 103 to 106 gpm
and is located in the General Sewer Plan 2015 (GSP).
Based on observations during the site visit to the North Town pump station and on City staff interviews, it appears
that groundwater constantly leaks into the station dry pit. Some repair efforts have been made that have reduced
the leaks but the station still appears to have significant leaks. Since the wet well and dry pit were constructed at
the same time, it is likely that groundwater is also leaking into the wet well.
Pump run-time data for the North Town pump station provided by City staff was also analyzed. The data indicated
35 pump cycles per day for a total of 1.53 hours of run time on October 3, 2015, (dry weather) to 83 pump cycles
for a total of 4.51 hours of run time on November 15, 2015 (wet weather). During the peak hour (8:00 to
9:00 a.m.) on November 15, the pumps ran for a total of about 20 minutes during that hour, suggesting the
station has adequate capacity for its current inflow. This data further suggests a significant peaking factor occurs
during the wet weather on the base inflow of the station. However, the November 15th storm is likely not the
worst case scenario and the problem could be more evident during periods of higher groundwater.
The inflow and infiltration (I&I) problem at the North Town pump station presents real issues for both capacity
and reliability. The entire downstream system is required to convey this excess I&I, and if the small sump pumps
that dewater the dry pit fail, the major equipment in the dry pit could become submerged and inoperable. The
North Town pump station (PS) is also currently programmed to only run one pump at a time. Operating two
pumps at the same time causes the pumps to operate outside the manufacturer’s allowable operating range, and
provides almost no additional flow. Also, any additional flow only serves to increase the pressure on the
overburdened force main.
Existing Woodward School Pump Station
The Woodward School pump station is a duplex submersible station constructed in 1995 that serves only the
Woodward School. The submersible pumps are 15 hp by Paco, originally rated for 68 gpm at 92 feet. A 2004
pump drawdown test showed its capacity at 60 gpm. The electrical and control panels are located in the
basement of the school building, 200 feet from the station.
The same range of pump run data provided by the City for North Town pump station was also analyzed for the
Woodward station. Based on this limited range of data, the Woodward station appears to run approximately 4 to
6 times per day when school is in session and does not normally run when the school is closed. There were no
significant impacts noted from rain events indicating a likelihood that I&I is not a problem at this station.
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This station itself does not appear to have a current capacity issue based on the run-time data analyzed. Although
it is an aging station with numerous smaller items that should be considered for upgrade in the future, it did not
appear to be a priority issue other than addressing the hydraulic interference problem previously noted.
Existing Madrona Pump Station
The Madrona pump station is a duplex submersible pump station constructed in 2013 with HOMA submersible
grinder pumps rated for 80 gpm at 79 feet. The start-up test report indicated that the pumps operated at
110 gpm at 81 feet with no other stations operating. The pumps operated at approximately 70 gpm at 107 feet
with one pump on at the North Town Woods pump station.
Pump run times for the Madrona PS were also analyzed for the same period. The run times varied from 4 pump
cycles per day for a total of 0.25 hours of run time on October 3, 2015, (dry weather) to 31 pump cycles per day
for a total of 2.32 hours of run time on November 15, 2015 (wet weather). As with the North Town station, this
data indicates a significant peaking factor from the wet weather or other sources on the station inflow. The
station itself does not appear to have a current capacity issue but again the data range is very limited.
The pump station is very new; however, during a site visit to the Madrona station and on-site interviews with
operations staff, it was also noted that ragging of the pumps appears to be a consistent problem at this station
leading to both reliability and high maintenance concerns.
Existing Sakai Village Pump Station
The Sakai Village pump station is a duplex station with Hydromatic submersible pumps constructed in 2003, and
originally rated for 150 gpm at 74.3 feet.
Run-time data for the Sakai Village Pump Station for October 2, 3, 9, 10, and 11 and November 11 through 18 was
also analyzed. Run times varied from 9 pump cycles per day for a total of 0.38 hours of run time on October 3, 2015,
(dry weather) to 21 pump cycles per day for a total of 1.07 hours of run time on November 15, 2015 (wet weather).
Although not as significant as with the North Town and Madrona stations, the data indicates a notable peaking
factor from the wet weather on the station inflow.
This station itself does not appear to have capacity issues based on the pump run-time data analyzed. The station
is relatively new (2003), and staff indicated that the condition of this pump station was adequate so it was not
visually inspected during site visits.

Odor, Corrosion, and Grease
During a site visit to several of the pump stations and manholes in the New Brooklyn basin, there were no
significant concerns for the amount of odor or corrosion observed, despite several industrial users within this
basin and above average detention times of the sewage. It is very possible that corrosion issues exist downstream
of the Madrona pump station which was not observed during this study. Corrosion can be a serious issue and it is
recommended that PH and dissolved and atmospheric hydrogen sulfide be monitored at the discharge manhole.
Downstream infrastructure should also be inspected for corrosion and odor.
Monitoring should occur during warm weather under low and high daily flow events. Grab sampling can also be
conducted in other areas.
During the site visit to the North Town pump station, however, it was observed that there was some grease
buildup in the discharge manhole for the force main that feeds into the North Town pump station. It would be
beneficial to track down the source(s) of the grease in order to reduce the amount that reaches the force main
and gravity system. Grease traps for current and future industrial users should be installed and sized to prevent
intrusion into the mains and pump stations.
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Current and Future Sewer Flow – New Brooklyn Study Area
Current Flow and Pumping Capacity
The ability for the North Town pump station to accept current flow rates was evaluated based on available pump
run-time data, flow-monitoring data, pump-flow testing, recent alarm history, and planning-level flow estimates.
The other three stations were not evaluated in this manner because the pump cycle and run-time data indicated
the incoming flows were significantly less than the capacities of these stations. The following items were
evaluated for the North Town pump station:




Pump Run-Time Data:


Available pump run-time data indicates that each of the stations has adequate capacity to accept
current incoming flows.



The station closest to its capacity, North Town, experienced a maximum pump run time during a high
rain event of approximately 20 minutes in the peak hour. This corresponds to a peak incoming flow
of only 42 gpm, based on the assumed pump capacity. Although this would indicate that the station
was able to keep up during that particular storm event, it is unclear if this represents the highest
peak-hour event. Additionally, this area may receive higher base flows during the summer.

Flow-Monitoring Data:




Pump Flow Testing:




Pump test information was provided by the City and is included above in the pump station
summaries. At North Town, that test was performed on May 24, 2004. The test indicated the pumps
were operating at approximately 105 gpm. However, pump wear since the time of the test has most
likely reduced the capacity of the pumps even further. It is unknown at what flow the pumps are
currently operating.

Recent Alarm History:




For the GSP, flow monitoring was performed that recorded flows from this basin. However, the
location of the meter was in an area that included other flows not associated with these pump
stations and was not useful for this analysis.

The alarm history from September 6, 2014, to October 9, 2015, was provided by the City for North
Town. The data showed no high wet-well alarms during that time period. This indicates that the
existing pumps are able to keep up with the existing incoming flows.

Planning Level Theoretical Flow Estimates:


The theoretical flow estimates, primarily based on flow factors from the Department of Ecology, are
discussed in more detail below. For the primary station of concern, North Town, the estimates
indicate that the incoming flows marginally exceed the existing firm capacity of the station.



The ability for the existing stations to handle existing flows is unclear. Hydraulic analysis shows that
the pumps cannot simultaneously pump at their rated capacities in a common, single force main.
However, field data appears to indicate the stations successfully pump current flows. Planning level
estimates of flow, described below, indicate current conditions may exceed the North Town pump
station, and future condition well exceed the system capacity. If it is assumed that the combined
pumping system meets current flows, then it cannot be determined at what point capacity of the
pump will be exceeded without further flow analysis. It is recommended that further flow monitoring
and study be performed to determine when existing station capacity will be exceeded.
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Planning Level Current and Future Flows:
The New Brooklyn area is currently experiencing growth; a trend which the City expects to continue. The City has
recently adopted a General Sewer Plan (GSP) which has been approved by the Department of Ecology. The GSP
indicates capacity issues in this basin, and recent and anticipated growth in the area has prompted the need to
further examine current and potential future flows. The planning level flow rates presented in this memorandum
are more specific to current information than flows associated with this basin in the General Sewer Plan (GSP);
however, the flows are still based on numerous assumptions and intended to be used for two purposes:


To help confirm the need for the City to consider infrastructure capacity upgrades in the study area.



To aid in identifying potential short- and long-term capital projects intended to increase capacity and/or
reliability of the collection system within the study area.

The flows presented in Table 1 strengthen the conclusion indicated in the GSP that capacity upgrades may be
needed. Potential capacity upgrades are conceptually described in the following section. It is recommended,
however, that additional flow study and/or flow testing occur as part of a preliminary design process to further
refine the data from the current planning level to a basis of design level.
Table 1 includes a recommended planning level average daily flow (ADF) that was used in developing the
conceptual infrastructure improvements in the following section. The ADF is based in part on a high level
inventory of existing sewer users in the study area and in part on anticipated future development expectations.
The ADF for each current or future development is calculated using the assumptions and standards indicated in
the table. In most cases, the standard used to calculate the ADF is criteria published by the Washington
Department of Ecology’ Criteria for Sewage Works Design Manual (commonly referred to as the “Orange Book”).
Table 1 includes two general source areas of current or potential future sewer flows:


North Town Pump Station – Current Users.




Recommended Planning Level Peak Hour Flow (PHF) – 132 gpm.

New Madrona Pump Station – Current and Potential Future Users.


Recommended Planning Level PHF – 364 gpm.

These two sources also correspond to the conceptual upgrades indicated in the following section. Figure 1
indicates the 24 individual sub areas that were identified as priorities and considered in developing these flows. It
should be noted that the recommended upgrades anticipate North Town pump station flowing into a new
Madrona station and so the 364 gpm includes the 132 gpm from North Town.
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Table 1. New Brooklyn Planning Level Flow Summary
North Town Pump Station – Current Users

Basin Sub Areaa

Sub Area Sewer Users

Number of Dwellings

Number of Seats

North Town Development
2.5 persons/unit

Standard or Source of Recommended Planning
Level ADF

19,500
78

19,500

Orange Book Table G2-2, 100 gpd/person

75

Storage Facility
Single office with one restroom

1 dwelling, Max 5 persons Assumed

Sportsmans Business Park

75

WAC 246-272B-06150 15 gpd/person

1,800

Cross-Fit Gym (0.65 acres)

School Flow, Max 50 Persons Assumed

500

Orange Book Table G2-2, 10 gpd/person

Kumon after school program (0.46 acres)

School Flow, Max 30 Persons Assumed

300

Orange Book Table G2-2, 10 gpd/person

Glassworks (0.9 acres)

Factory Flow, Max 20 Persons Assumed

500

Orange Book Table G2-2, 25 gpd/person

Bainbridge Disposal (0.9 acres)

Factory Flow, Max 20 Persons Assumed

500

Orange Book Table G2-2, 25 gpd/person

Copper Top (5.75 acres)

15,000
Multiple Restaurants

Restaurant Flow, Max 240 Seats Assumed

Gym

School Flow, Max 50 Person Assumed

Multiple Medical Offices

Medical Office Flow, 5,000 sq ft Assumed

12,000
500
2,500

Orange Book Table G2-2, 50 gpd/seat
Orange Book Table G2-2, 10 gpd/person
Orange Book Table G2-2, 500 gpd/1000 SF

1,100

Island Church
Approx. 220 seats

220

1,100

WAC 246-272B-06150 Table 4 = 5 gpd/seat

6,400

Sakai Middle School
Approx. 640 students/staff

School Flow, No Significant Shower Use
Assumed

Medium Density Residential
One lot

6,400

Orange Book Table G2-2, 10 gpd/person

500
1

500

Low Density Residential

Orange Book Table G2-2, 100 gpd/person

1,500
Six lots

6

1,500

Copper Top Expansion (2.14 acres, under construction)
2.14 acres at 2,600 gpd/acre
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Table 1. New Brooklyn Planning Level Flow Summary (Continued)
New Madrona Pump Station – Current and Potential Future Users

Basin Sub Areaa

Sub Area Sewer Users

Number of Dwellings

Number of Seats

From North Town PS

Standard or Source of Recommended Planning
Level ADF

51,439
North Town PS – Current Users

51,439

Woodward Junior High

See above

6,400
640 students/staff

School Flow, No Significant Shower Use
Assumed

Suzuki Property

6,400

Orange Book Table G2-2, 10 gpd/person

18,671
13.83 acres

18,671

Barn Community College

Assume High Density Res., GSP 1350 gpd/acre

13,750
500 students/staff Assumed

Community College Flow, Max 500 Person
Assumed

7,500

Orange Book Table G2-2, 15 gpd/person

Additional Vocational Activities Assumed

Factory Flow, Max 250 Person Assumed

6,250

Orange Book Table G2-2, 25 gpd/person

Artisan Caves

8,000
20 dwellings 2.5 persons/unit

20

2 restaurants with 30 seats each (assumed)

60

Coultas Property (not including the Barn and Artisan Caves)

5,000

Orange Book Table G2-2, 100 gpd/person

3,000

Orange Book Table G2-2, 50 gpd/seat

17,253

8.06+2.83+1.89 acres

17,253

Fire Station (2.8 acres)

Assume High Density Res., GSP 1,350 gpd/acre

1,000
10 Employee and 24 Hour Shifts
Assumed

Residential Dwelling Flow, Max 10 Person
Assumed

Public

1,000

Orange Book Table G2-2, 100 gpd/person

0
Undeveloped 1.1 acres

Park Use Assumed

0

First Baptist Church

1,250
Approx. 250 seats

1,250

Harrison Medical Center

WAC 246-272B-06150 Table 4 = 5 gpd/seat

12,500
Approx. 25,000 sf facility
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Table 1. New Brooklyn Planning Level Flow Summary (Continued)
New Madrona Pump Station – Current and Potential Future Users (Continued)

Basin Sub Areaa

Sub Area Sewer Users

Recommended
Planning Level ADF –
Based on Standard or
Source Cited

Number of Dwellings

Madrona House

Standard or Source of Recommended Planning
Level ADF

10,200
51 apartments, Assume 2 beds per apartment

10,200

Storage Facility (4.36 acres)

Orange Book Table G2-2, 100 gpd/bed

75
Assume one small office

1 office dwelling, Max 5 person Assumed

75

School Property

WAC 246-272B-06150 15 gpd/person

1,308
Approx. 4.36 acres, assume 300 gpd/acre

1,308

Park/Open Space

Assumed flow based on available information

0
9.48 acres

Park Use Assumed

0
ADF (gpd)

141,846

b

364

Total Peak Hour Flow (gpm)
a

See Figure 1 for map of each sub area contributing flow to North Town or Madrona.

b

The peak-hour flow uses a peaking factor of 3.7 which is based on the Department of Ecology’s Criteria for Sewage Works Design (Orange Book) Figure C1-1 and 220 gpd/ERU and 2.5 persons ERU, as stated in
the GSP. It is noted that the above planning-level flow data is approximate and that the peaking factor is more conservative than the peaking factor of 3 stated on page 3-38 of the GSP.
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Recommended Infrastructure Improvements – New Brooklyn Study Area
The following conceptual improvements are presented in order of recommended priority to further the planning
process and begin the preliminary design process. The recommended improvements are summarized at the end
of this section to include a planning level cost and schedule estimate. Projects 1, 2, and 3 are highly related and
should be addressed at the same time if at all possible. Projects 4 and 5 are likewise highly related and should be
addressed together if possible.
New 6-inch Force Main on Madison
The addition of a new 6-inch HDPE force main on Madison from the Madrona PS to the existing discharge
manhole will provide immediate relief to the limited hydraulic capacity of the existing shared 4-inch force main.
The elements of this new addition consists of the following:


The new 6-inch HDPE force main is recommended to begin near the existing Madrona pump station, and
flow from that station would go directly to the new force main.



A new Madrona pump station is also recommended and described below. If the new station is located at
a slightly different (and lower) site, then the piping to the new site could be installed during the 6-inch
force main construction.



The existing discharge manhole near NE High School Road will likely need to be replaced.



The Sakai Village PS can continue to use the existing 4-inch force main in Madison. This would be the only
station on that portion of the existing 4-inch force main after the proposed improvements are completed,
which would eliminate the hydraulic capacity competition that currently exists between the four pump
stations on the existing 4-inch force main.


This option would require adding an isolation valve in Madison where the Sakai Village PS connects to
the existing 4-inch force main.



The existing 4-inch force main between Madrona and Sakai Village pump stations would remain in
place for potential benefit during future pump station construction but would not be used during
normal operation.

North Town Force Main Improvements
Options for the North Town force main upstream of the new 6-inch force main improvements include:


Option 1 (Recommended Option) – Use the existing 4-inch force main between the North Town pump
station and the location of the future discharge manhole at NE New Brooklyn Road and North Town Drive
(described below and in Figure 2).


This option is most economical because it utilizes existing infrastructure.



This option would still have North Town and Woodward pump stations sharing the same force main
which is not an ideal operation. However, Woodward runs infrequently and the amount of shared
force main is significantly less than it was previously.



If this option is selected, then the existing air release/vacuum valve on Sportsmans Road needs to be
replaced. The existing valve could not be located and is assumed to no longer function properly. The
new valve would be installed in a vault that allows adequate maintenance of the valve.
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Option 2 – Construct a new force main through the North Town development easement and into the
Coultas property where it transitions to gravity until it reaches the new gravity main (described below) on
New Brooklyn.


This option may slightly reduce the cost of the North Town pump station rebuild because the pumps
could be smaller horsepower.



This option eliminates any potential for interference with the Woodward pump station.



This option eliminates the need for air release valves and associated maintenance.



This option would require an easement through the Coultas property, although there may be an
opportunity to share the cost of the gravity main with the Barn Community College.



The cost for this option would be substantially more than Option 1.

For either force main option described above, perform a water hammer analysis and locate vacuum relief
valves, if necessary, to protect against transient pressures.

Rebuild the North Town Pump Station
The station is nearing its typical design life of 20 years for sewage equipment, has significant I&I and reliability
concerns, and may not have adequate capacity for current users during extreme wet weather events. Parametrix
recommends the following repairs:


Seal and convert the existing dry pit to a wet well and install submersible pumps.



Increase the station capacity as recommended by the planning level flows established in this
memorandum (132 gpm minimum) and incorporating additional flow studies that are completed during
preliminary design.



Provide the ability for both pumps to run simultaneously. Once the gravity main on New Brooklyn is
installed, the need to limit the station to one pump running is no longer needed.



Reduce the I&I in the existing wet well and dry pit during the rebuild of the pump station. The various
methods available for sealing or lining these structures would be evaluated during design.



It would also be beneficial to determine if there are other sources of I&I flowing to this station from
elsewhere. It may be difficult to determine where the sources of I&I are located, but eliminating any
significant sources would reduce pump run times and reduce the peak inflow into the station. If
additional sources of I&I are not found, then a larger peaking factor would need to be considered.

For either force main option described below, perform a water hammer analysis and locate vacuum relief valves,
if necessary, to protect against transient pressures.
Construct a New Madrona Pump Station
Constructing a new, larger capacity Madrona pump station within close proximity to the existing station as shown
on Figure 2, but lower in elevation, has the following benefits:


The flows to the existing pump station would be routed by a gravity sewer to a new pump station and
portions of the existing pump station equipment would be salvaged.
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Although the existing station is relatively new, there are several reasons to construct a new, larger
Madrona pump station:


The new station allows more flexibility for future development in the basin by increasing the available flow.





Currently, any development would have to pump into the existing 4-inch force main which is
already shared by four pump stations. The issues of running multiple stations in a single force
main were discussed previously.

The existing station may require costly improvements in the near future:



The existing pumps have frequent ragging problems which is a reliability concern. Replacing the
pumps with a different type would require a temporary station shutdown.



The existing standby generator has reliability issues according to the City’s O&M staff.

Construct New Brooklyn Gravity Main
This option is intended to be constructed along with a new higher capacity Madrona pump station and provides
the following added benefits:


This gravity main would begin at the intersection of North Town Drive and New Brooklyn Road and travel
east on New Brooklyn Road to the future Madrona PS.



The Suzuki property on the south side of New Brooklyn Road would have the option of discharging to the
new gravity main.



There are hydraulic benefits to gravity flow of the future Barn Education Facility, Artisan Caves, and other
Coultas property developments towards New Brooklyn as opposed to the North Town PS.


This reduces the size and cost of the North Town PS and provides for a more efficient system since
the sewage is only pumped once instead of twice.

A summary of the recommended improvements for the New Brooklyn basin is shown in Table 2.
Table 2. Summary of Recommended Improvements for New Brooklyn Basin
Priority

Time To Completea

Description

15 months

Estimated Project
Costb

1

New 6-Inch HDPE Force Main On Madison

$625,000

2

North Town Force Main Option 1 – Replace ARV

6 months

$30,000

3

Rebuild North Town Pump Station

18 months

$800,000

4

Construct New Madrona Pump Station

18 months

$1,800,000

5

Construct New Brooklyn Gravity Main

18 months

$550,000

Total

18 months

$3,805,000

a

Estimated time to complete design and construction from notice to proceed.

b

Estimated project cost represents a planning level estimate for design, permitting, construction, and construction administrative support.
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Land Use and Environmental Considerations – New Brooklyn Study Area
This section describes the potential land use (zoning) and environmental permitting requirements associated with
the conceptual improvements. These requirements address land-use compatibility, critical area protection,
Shoreline Master Plan (SMP) compliance and potential soil and groundwater contamination that may be
encountered during construction. Requirements for permit applications and schedules, as well as measures that
may be necessary to mitigate impacts, are also described for each project basin.
New Brooklyn Basin Improvements
Improvements will likely consist of a new Madrona pump station (PS) and both gravity sewer (GS) and force main
(FM) extensions at the locations shown in Figure 2. Specific requirements related to permits and approvals for
these improvements are described below. Facility improvements that are related to “normal maintenance and
repair” are typically exempt form permitting requirements. Improvements to the North Town Woods PS are
expected to meet this exemption.
Land Use
Zoning and land use requirements are summarized in Table 3.
Table 3. Summary of Land Use, Zoning, and Critical Area Requirements,
New Brooklyn Basin Improvements
Project Element

Existing
Zoning

Allowed Use

Development
Requirements

Permit Required

Submittal
Requirements

New Madrona Pump
Station

R-2, R-8

Conditionala

Compatibility with
adjacent uses, minimize
critical area impacts

Minor Conditional
Use Permit

Site Plan, Wetland
Delineation/Habitat
Management Plan, SEPA
Checklist

Force Main and
Gravity Main

R-8, R-2.9,
LM

Permitted
Accessory

Minimize critical area
impactsb

Special Use Reviewb

Site Plan, Wetland
Delineation/Habitat
Management Plan, SEPA
Checklistb

a

New pump station consider a “Primary Utility” per BIMC 18.36.250.a.

b

SUR required if sewer lines extend through wetland or stream buffers.

The new Madrona pump station is defined as a primary utility and conditional use in the Bainbridge Island
Municipal Code (BIMC) and therefore requires a Minor Conditional Use Permit (CUP), along with site plan review.
A Minor CUP generally requires a pre-application conference with City staff (may be waived), site analysis showing
critical areas, and submittal of site plan showing how the project complies with applicable sections of the City
code. The Minor CUP requires administrative review only, and no Design Review Board, Planning Commission, or
Hearing Examiner action is typically necessary.
Decision criteria for the Minor CUP generally consist of measures to ensure compatibility with adjacent uses. For
the new PS, this could be expected to include all or part of the following mitigation measures:


Air scrubbers to reduce potential for odor impacts,



Noise attenuation/shields or devices to reduce sound impacts,



Landscaping to screen the building from adjacent properties,
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Low impact development techniques to reduce run-off impacts from access roads and other impervious
surfaces,



Light shields to reduce glare, and



Architectural design features that help to blend the building with the surrounding area.

The compatibility analysis and identification of specific mitigation measures would be included as part of the
written statement that accompanies the Minor CUP application.
Critical Areas
For the purposes of this project, critical areas consist of streams and wetlands and associated buffers. Geologic
hazards (steep slopes), flood zones, and aquifer recharge areas are not expected to be applicable. Existing critical
area conditions in the New Brooklyn basin are shown in Figure 3 and are based on available GIS mapping data. A
reconnaissance level site visit was also conducted to supplement GIS information.
Critical areas that may be affected by improvements consist of potential wetland and/or stream buffer alterations
for the new Madrone PS in the vicinity of the Madison Avenue and New Brooklyn Road intersection. Under BIMC,
construction of utilities, including both pump stations and sewer lines, is allowed in wetland or stream buffers
when no practicable or reasonable alternative location is available. The basis for siting of sewer utilities would be
addressed within the Wetland Report/Mitigation Plan and would be discussed with City staff as part of the Minor
CUP (for the new pump station) and Special Use Review (for force main/gravity sewer [FM/GS] in a wetland
buffer, if applicable). Wetland buffer width depends on the wetland category, and would be expected to be in the
range of 25 to 75 feet. A non-fish bearing stream is located near the proposed PS, which would require a 50-foot
buffer, with reduction to 40 feet if a Habitat Management Plan (HMP) is prepared.
Specific area impacts will be determined as part of final design and are likely to consist of less than 0.10 acre of
buffer alteration (encroachment). Mitigation would be provided at a minimum 1:1 ratio by enhancing or restoring
degraded buffer in adjacent right-of-way or easement areas. It is recommended that wetland delineation and
analysis be done early in the design process so that PS siting and acquisition of additional right-of-way or
easements can consider potential buffer mitigation requirements.
Potential impacts during construction could consist of temporary erosion and sediment control, as well as
dewatering water discharges. Project size will not likely exceed the 1-acre disturbed area threshold that requires
an NPDES construction permit, and TESC plans will be prepared as part of construction bid documents.
Specifications should include provisions to ensure the contractor does not discharge dewatering water that
exceeds applicable water quality and quantity standards.
In summary, wetland and stream buffer impacts may be associated with improvements. Wetland delineation and
mitigation plans should therefore be developed early in the design process. Mitigation measures may be avoided
by siting the PS outside the wetland/stream buffer. The potential to avoid buffer impacts altogether will be
considered after survey and wetland delineation is complete. If buffer impacts are unavoidable, the following
mitigation measures may be considered:


Buffer enhancement or restoration at a minimum ratio of 1:1.



Significant tree protection and, if necessary, replacement per BIMC.



Contract provisions that ensure TESC and dewatering comply with applicable regulations.
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Permit and Schedule Summary for New Brooklyn Basin Improvements
The following permit requirements will be associated with the New Brooklyn basin improvements:


Minor Conditional Use Permit for the new pump station, and



Special Use Review for any FM or GS that extends through a wetland or stream buffer.

Submittal requirements for these permits are expected to consist of:


Pre-application conference with City staff,



Written description of the project,



Site Plan and Landscape Plan,



SEPA Checklist, and



Wetland Delineation and Mitigation Report.

The permit process would consist of a pre-application conference, application submittal, SEPA review, and permit
review. This permit process would require between 1 and 4 months to complete (depending on the project
elements) from the date a technically complete application is submitted. A detailed site plan is required for all
permit applications, so the permit review and approval schedule will be dependent on the design schedule.
Table 4 summarizes permit schedule expectations for the New Brooklyn basin, and assumes that permits will be
submitted at the 30-percent complete design.
Table 4. Estimated Permit Review and Approval Schedule for New Brooklyn Basin Improvements
Schedule to Complete (days)
North Town Woods PS
Rebuild

New 6-Inch FM on
Madison Avenue

New GS on New
Brooklyn Road

New Madrona PS

Pre-application
conference

Exempt

14 (may be waived)

14 (may be waived)

14 (may be waived)

Prepare permit
applications

Exempta

14

14

14

City staff review

Exempt

14

14

14

Public Notice of
Application

Exempt

Not Applicable

Not Applicable

30

SEPA Review

Exempt

30

30

30

Final Permit

Exempt

7

7

14

1 montha

2-3 months

2-3 months

3-4 months

Permitting Element

Total Time to Complete
a

Building Permit may be required. Estimated 1 month required to obtain building permit.

Additional Considerations within the Winslow Basin
In addition to the recommended improvements for the priority concerns discussed in the previous section, the
following additional items are presented for consideration:


Village Pump Station:


The aging Village pump station is just downstream from the improvements discussed in the previous
section and any increase in flow within the New Brooklyn basin will also impact the Village pump
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station. The GSP projected that both the North Town and Village pump stations would need capacity
upgrades in the short-term planning period. It is highly recommended that an analysis of the Village
pump station be completed as part of a preliminary design process for the upstream pump stations.
Further, it would be prudent to re-evaluate the hydraulic model from the Village pump station to the
WWTP.




Woodward and Sakai School Pump Stations:




The Village pump station appears to be the second largest station in the Winslow basin, and it is
critical for the study area that this station and its downstream system operate reliably.

Based on information in the GSP and input from operations staff, these two pump stations do not
appear to represent a priority concern in the New Brooklyn basin. Both pump stations should,
however, receive regular condition assessments in the future and in future updates to the general
sewer plan.

General Sewer Plan Update:


The currently adopted general sewer plan recommends an update during the period of 2015 to 2025.
Presumably due to the fact that the City is experiencing rapid growth in some areas, it appears that
the pump station capital projects listed for the short-term planning period may already be partially
outdated.



Several pump stations listed in Table 4.7 of the GSP indicates that numerous other pump stations
have exceeded their useful life.



It is recommended that the City consider updating portions of the pump station condition assessment
and corresponding pump station projects portion of the capital improvements plan in the GSP.
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LYNWOOD CENTER STUDY AREA
Introduction and Summary of Findings
The Lynwood Center sewer basin studied in this memorandum consists of the City’s sewer system that flows to
the Lynwood pump station and is then pumped to the Kitsap County Sewer District (KCSD) No. 7 wastewater
treatment plant. The primary concerns for this basin include a very long force main, high pumping head, corrosion
in the downstream system resulting from the long force main, and an ability to accept additional flows related to
development in and around Lynwood Center and the proposed grinder pump connections for the west side of
White Point. The following conclusions are based on available information and analysis to date:


Pump Station Capacity: Information from the City, as well as the GSP, indicates the current Lynwood
station has a capacity of 182 gpm. The original rating for the pumps was 220 gpm. Pump run-time data,
recent alarm history, flow monitoring data, pump flow testing, and planning level flow factors from the
Department of Ecology were used to evaluate adequacy of the pump station for current flows. The
different types of data and calculations conflict with each other such that the remaining existing station
capacity is unclear. The pump run data indicates that the existing station can handle the existing incoming
flows. However, high-water alarm data shows that the station falls behind incoming flows several times a
year. Even if it is assumed that the station can meet incoming flows, it cannot be determined at what
point the existing station capacity will be exceeded without further flow analysis. At the City’s option,
further flow monitoring and study can be performed to determine when existing station capacity may be
exceeded.



Ability to Accept Future Flows: Totaling planning level current and future flows from users results in an
estimated peak hour flow of 494 gallons per minute (gpm), which far exceeds the system capacity in
terms of the allowable velocity in the force main (per Department of Ecology’s Criteria for Sewage Works
Design) and the design pressures of the pump station. Conceptual capacity improvements are
recommended in this memorandum based on these planning level flows.



Recommended Improvements: To increase capacity, the conceptual recommendations include condition
testing of the existing force main, rehabilitation of the existing force main if feasible, construction of a
new force main parallel to the existing main, and an upgrade to the Lynwood pump station.

Existing Infrastructure – Lynwood Study Area
The existing sewer infrastructure considered in this study includes the Lynwood Center Pump Station (PS) and the
force main from the pump station to the discharge manhole at the Kitsap County Sewer District (KCSD) No. 7
treatment plant located near Fort Ward. Although flows from the entire Lynwood sewer area were considered as
described in the following section, infrastructure upstream of the Lynwood pump station was not specifically
evaluated or identified as a priority concern.
Existing Lynwood Pump Station
The station is located at 4586 Point White Drive NE approximately 200 feet west of the intersection of Lynwood
Center Road and Pleasant Beach Drive NE. The site is approximately 18 feet by 30 feet. The station has an
8-foot-diameter wet well and a 9-foot-diameter dry pit that contains two 40-horsepower pumps with an
estimated capacity of 182 gpm, based on information provided by the City. The station is about 15 feet deep and
telemetry is limited to monitoring only. The station has a standby generator with an automatic transfer switch
and an auxiliary connection for a mobile generator.
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The station was constructed in 1998 and based on field observations appears to be in good condition. However,
sewage pump station equipment typically has a design life of approximately 20 years, so this station will need an
upgrade in the next few years based on the age of the equipment.
The station requires harnessed entry to access equipment in the dry pit which requires a minimum of two City
Operation and Maintenance (O&M) staff to be present when dry pit entry is necessary. The dry pit is treated as a
non-permit confined space and also makes use of the existing ventilation system during entry into the pit.
Relevant As-Built Information
The Lynwood Center Wastewater Pump Station and Force Main drawings have a handwritten revision as-built
date of January 21, 1998. These drawings show the original gravity system to the station, the pump station wet
well and dry pit, and the force main.
Capacity and Condition
The station pumps have been estimated for 182 gpm by the City, but could be operating at a lower flow because
of wear in the pumps, air pockets in the force main, and settled solids in the force main. Recent information from
the manufacturer indicates that the pumps were originally rated for 220 gpm at 220 feet. The sections below
provide options for increasing the flow from the current pumps if desired.

Existing 6-Inch Lynwood Force Main
The Lynwood force main leaves the pump station as 6-inch Class 50 ductile iron for approximately the first
12,200 feet and transitions to 6-inch C900 PVC for approximately the final 270 feet. The force main heads east
from the pump station on Point White Drive NE for about 200 feet then turns right (south) on Pleasant Beach
Drive NE for about 4,100 feet. The force main then veers left (east) on Oddfellows Road for about 2,800 feet and
then merges with Blakely Avenue NE at a slight right (east) angle where it continues for about 2,000 feet. The
force main then turns right (south) on NE Country Club Road and right on Fort Ward Hill Road NE for the final
3,570 feet before it turns to gravity for a short distance and enters the KCSD No. 7 WWTP.
Odor and Corrosion Issues
There are severe odor and corrosion issues associated with the Lynwood pump station force main, discharge
manhole, and downstream system. During a site visit, there was severe odor and corrosion noted in the discharge
manhole and the next downstream manhole. City staff has stated the H2S readings in these manholes have been
exceptionally high. The concrete in the manholes had softened to the point of being able to easily chip away at
the concrete. The City stated that the manholes had recently been provided with limited repairs because the
concrete was extensively deteriorating.
The odor and corrosion issues are related to the low force main velocity, the air pockets in the force main high
points, and the retention time in the force main. The low velocity allows the solids to settle in the bottom of the
force main and turn septic. There is concern that air in the force main accelerates odor and corrosion along the
top of the pipe at the air pocket locations. The force main has retention times of up to 24 hours during lower
flows, whereas domestic wastewater can turn septic in as little as 2 to 4 hours. All of these factors contribute to
the odor and corrosion issues in the force main and downstream system.
Removing Air from the Force Main
The existing air release valves are not operating because the valves cannot be maintained in the small access
vaults where the valves are located. Air pockets in the force main increase headloss, reduce pump flow, and
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increase odor and corrosion issues in the force main and downstream system. By installing new air-release valves
in larger vaults so the valves can be maintained, the pump flow should increase and corrosion along the top of the
force main pipe should decrease. The higher flow should also decrease odor and corrosion in the downstream
system.
Velocity in the Force Main
The velocity in the force main, based on the capacity of the station (assuming 182 gpm), is approximately 1.8 feet
per second, with one pump operating. As stated above, the pumps are most likely operating at a lower flow than
the original capacity. The Washington Department of Ecology (Orange Book) recommends optimum velocities of
3.5 to 5.0 feet per second to reduce maintenance costs and prevent solids from accumulating in a force main.
This assumes the pumps cycling on and off. If flow is continuous, Ecology recommends a minimum self-scouring
velocity of 2 feet per second.
Due to the low velocity, the existing force main most likely has a large amount of solids that have settled in the
bottom of the force main. This restricts the available flow area; increases headloss, odor, and corrosion; and
reduces pump flow.
In order to remove the settled solids from the existing force main, the force main would need to be cleaned
regularly. Cleaning options, as part of rehabilitating the existing force main, are discussed in the force main
improvements section below.

Current and Future Sewer Flow – Lynwood Study Area
Current Flow and Pumping Capacity
The current flow rates were evaluated based on the pump run-time data, flow-monitoring data, pump flow
testing recent alarm history, and planning-level flow estimates. Each of these items are discussed in detail below.






Pump Run-Time Data:


The City provided pump-cycle and run-time data for 5 days in October and 8 days in November 2015
that ranged from days of no rain to a day with 1.6 inches of rain. In the data provided, the station
experienced an increase in average daily flow of approximately 75 percent between the dry and wet
weather.



The pump-cycle and run-time data for the highest rain event showed the pumps operating for
approximately 20 minutes in the peak hour. This corresponds to a peak incoming flow of only 60 to
70 gpm, depending on the actual pump capacity.



This data indicates that the pumps were able to keep up during that particular storm event. It is
unclear if this is the highest peak-hour event for this station because this area may receive higher
base flows during the summer.

Flow-Monitoring Data:


The City provided flow-monitoring data for the Lynwood basin. The information stated that the peak
dry weather flow was 99 gpm at the station and a peak hour flow of 150 to 180 gpm.



This data indicates the incoming flows have reached the capacity of the existing station.

Pump Flow Testing:


A pump test was performed on April 27, 2015, by the City. A previous drawdown test provided
inaccurate results because of the fillets in the wet well. For this test, the pressure was taken with
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gauges on the discharge of each pump. The pressure readings were approximately 94 psi (217 feet).
According to the information provided by the pump manufacturer, the pump should be operating at
approximately 220 gpm at 220 feet. However, pump wear over the life of the pump has most likely
reduced the capacities of the pumps. It is unknown at what flow the pumps are currently operating.


Recent Alarm History:




The alarm history from July 24, 2014, to December 3, 2015, was provided by the City. The data
showed six high wet-well alarms that were not associated with another alarm such as a pump fail or
set point error. This indicates that there may be times when the existing pumps are not able to keep
up with the existing incoming flows.

Planning-Level Theoretical Flow Estimates:


The theoretical flow estimates, which are discussed in more detail below, indicate that the current
incoming flows have reached the existing station capacity (assuming it is 150 to 180 gpm) and are
nearing the original rated capacity of 220 gpm.

The different types of data and calculations conflict with each other such that the remaining existing station
capacity is unclear. However, it appears that the existing station can handle the existing incoming flows. It cannot
be determined at what point the existing station capacity will be exceeded without further flow study analysis. It
is recommended that further flow study is performed to determine when existing station capacity will be
exceeded.
Planning Level Current and Future Flows
The Lynwood Center area is currently experiencing growth; a trend which the City expects to continue. Although
the City has recently adopted a General Sewer Plan (GSP), the recent rapid growth has prompted the need to
further examine current and potential future flows. The flow rates presented in this memorandum are more
specific to current information than flows associated with the Lynwood Center pump station in the GSP; however,
the flow rates are still based on numerous assumptions and intended to be used for two purposes:


To help confirm the need for the City to consider infrastructure capacity upgrades in the study area.



To aid in identifying potential short- and long-term capital projects intended to increase capacity and/or
reliability of the collection system within the study area.

The flows presented in Table 5 strengthen the conclusion indicated in the GSP that capacity upgrades may be
needed. Potential capacity upgrades are conceptually described in the following section. It is recommended,
however, that additional flow study and/or flow testing occur as part of a preliminary design process to further
refine the data from the current planning level to a basis of design level.
Table 5 includes a recommended planning level average daily flow (ADF) that was used in developing the
conceptual infrastructure improvements in the following section. The ADF is based in part on a high level
inventory of existing sewer users in the study area and in part on anticipated future development expectations.
The ADF for each current or future development is calculated using the assumptions and standards indicated in
the table. In most cases, the standard used to calculate the ADF is criteria published by the Washington
Department of Ecology’s Criteria for Sewage Works Design Manual (commonly referred to as the “Orange Book”).
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Table 5 includes four general sources of current or potential future sewer flows:


Users who are within the current sewer service, have committed equivalent residential units (ERUs), and
are currently connected.




Users who are within the current sewer service area, have committed ERUs, but are not currently
connected.




Recommended Planning Level Peak Hour Flow = 153 gpm.

Potential future sewer users within the current sewer service area and without any committed ERUs.




Recommended Planning Level Peak Hour Flow = 213 gpm.

Recommended Planning Level Peak Hour Flow = 35 gpm.

Potential future sewer connections outside the current sewer service area and without committed ERUs.
These two areas are described as the Pleasant Beach and Crystal Springs study areas.


Recommended Planning Level Peak Hour Flow = 93 gpm.

The current sewer service area and the two additional study areas are shown in Figure 4 in the following section
entitled Lynwood Center Basin Recommended Improvements.
The additional 93 gpm from the study area does not appear to significantly impact the cost of the conceptual
improvements outlined in the following section. For this reason, the improvements have been based on the total
of the above planning-level, peak-hour flows:


Recommended minimum total peak-hour design flow – 494 gpm.

The City’s General Sewer Plan has used ERUs to equate the various areas within the Lynwood sewer service area
to an approximate sewer flow for planning purposes. As described in the GSP, one ERU equals a base flow of
220 gallons per day. ERUs have previously been committed to several specific Lynwood area developments,
including both existing developments and developments planned in the relatively near future. For this reason,
Table 5 also indicates committed ERUs for both current and future sewer users and is based on information in the
GSP, as well as updates provided by City staff. These committed ERU values are included in the table for the
purpose of comparing previously used planning values to the recommended planning values for both ADF and
PHF. Each area identified as having committed ERUs is also shown in Figure 3.
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Table 5. Lynwood Pump Station Planning Level Flow Summary
Lynwood Pump Station – Current Connected Users

Basin Sub Areaa

Sub Area Sewer Users

Number of
Dwellings

Seats

Blakely School

Committed
ERUs

Average Daily
Flow (ADF)
Based on ERUsb

14

3,080

450 Students and Faculty
23
1

Orange Book Table G2-2, 10 gpd/person

15,570
1,320

Orange Book Table G2-2, 300 gpd/1000 sf

Sawan’s Restaurant

75

3,750

Orange Book Table G2-2, 50 gpd/seat

Salmon Cove Restaurant (closed
currently)

60

3,000

Orange Book Table G2-2, 50 gpd/seat

7,500

Orange Book Table G2-2, 100 gpd/person

Apartments above (2.5 persons/unit)

30

Lynwood Center Building
Condos above shops
(2.5 persons/unit)

18.7

4,114

10

8,350
2,500

Orange Book Table G2-2, 100 gpd/person

Architects office

1,000 SF Shopping Center Equivalent Flow Assumed

300

Orange Book Table G2-2, 300 gpd/1,000 SF

Bay Massage Center

1,000 SF Shopping Center Equivalent Flow Assumed

300

Orange Book Table G2-2, 300 gpd/1,000 SF

Tree House Restaurant
Cinema-one screen

64

3,200

150

Orange Book Table G2-2, 50 gpd/seat

750

Orange Book Table G2-2, 5 gpd/seat

Bakery

1,000 SF Medical Center Equivalent Flow Assumed

500

Orange Book Table G2-2, 500 gpd/1,000 SF

Music Store

1,000 SF Shopping Center Equivalent Flow Assumed

500

Orange Book Table G2-2, 300 gpd/1,000 SF

Lollies-Hair Salon

1,000 SF Medical Center Equivalent Flow Assumed

500

Orange Book Table G2-2, 500 gpd/1,000 SF

Pleasant Beach Grill

4.6
Beach House
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4,500
4,500

Lynwood Commons 1
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Recommended
Planning Level
ADF – Based
Current or Likely
Future Use

1,012

60

3,000
3,000
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Table 5. Lynwood Pump Station Planning Level Flow Summary (Continued)
Lynwood Pump Station – Current Connected Users (Continued)

Basin Sub Areaa

Sub Area Sewer Users

Number of
Dwellings

Seats

Pleasant Beach Village

Average Daily
Flow (ADF)
Based on
ERUsb

Committed
ERUs

27.5
Inn at Pleasant Beach (Manor House
Hotel) (2.5 persons/unit)

8

Manor House Restaurant and Bar
Apartments above PB Shops
(2.5 persons/unit)

6,050

100
12

Standard or Basis of
Planning Level ADF

20,350
2,000

Orange Book Table G2-2, 100 gpd/person

5,000

Orange Book Table G2-2, 50 gpd/seat

3,000

Orange Book Table G2-2, 100 gpd/person

3 retail shops – home furnishing,
jewelry, eyewear

1,000 SF Shopping Center Equivalent Flow Assumed (Each)

900

Orange Book Table G2-2, 300 gpd/1,000 SF

2 empty spaces, assume office

1,000 SF Shopping Center Equivalent Flow Assumed (Each)

600

Orange Book Table G2-2, 300 gpd/1,000 SF

Salty Dog Wash-pet salon for grooming

1,000 SF Shopping Center Equivalent Flow Assumed

300

Orange Book Table G2-2, 300 gpd/1,000 SF

Suzanne Maurice

27

1,350

Orange Book Table G2-2, 50 gpd/seat

Hammy’s Burgers

32

1,600

Orange Book Table G2-2, 50 gpd/seat

Island Cool

42

2,100

Orange Book Table G2-2, 50 gpd/seat

Market Place (4 restaurants)

64

3,200

Orange Book Table G2-2, 50 gpd/seat

PAWs-adoption of pets

1,000 SF Shopping Center Equivalent Flow Assumed

Pleasant Beach Village HOA
10 – SFR (2.5 persons/unit)

10

2,200

39 – Connected SFR (2.5 persons/unit)

39

26 – Connected SFR (2.5 persons/unit)

26

58 – Connected SFR (2.5 persons/unit)

58

8,580

26

5,720

58

12,760

Orange Book Table G2-2, 100 gpd/person

14,500
14,500

ERUs

Orange Book Table G2-2, 100 gpd/person

6,500
6,500

Point White SFR

Orange Book Table G2-2, 100 gpd/person

9,750
9,750

Pleasant Beach SFR

Orange Book Table G2-2, 300 gpd/1,000 SF

2,500
2,500

39

Subtotals for Current Connected Users

300

10

Emerald Heights

Orange Book Table G2-2, 100 gpd/person

220.8
ADF (gpd)

48,576

85,020

c

101

213

Peak Hour Flow (PHF) (gpm)
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Recommended
Planning Level ADF –
Based on Current or
Likely Future Use
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Table 5. Lynwood Pump Station Planning Level Flow Summary (Continued)
Lynwood Pump Station – Future Users with Committed ERUs

Basin Sub Areaa

Number of
Dwellings

Sub Area Sewer Users

Seats

Pleasant Beach Village Ph2/3
(Pools Currently
Connected)

Committed
ERUs

75

Average Daily
Flow (ADF)
Based on
ERUsb

16,500

Pools – Flushing system
Upper Village – Proposed Lots
E,F,G,H,J (2.5 persons/unit)

66

Concessions and Health Club

100

The Roost

25,820
4,320

Based on city/pool agreement for 3 gpm
maximum

16,500

Orange Book Table G2-2, 100 gpd/person

5,000
45.7

10,054

Standard or Basis of
Planning Level ADF

Orange Book Table G2-2, 50 gpd/seat

16,875

SFR Dwellings (2.5 persons/unit)

22

5,500

Orange Book Table G2-2, 100 gpd/person

Comm./Retail Dwellings (Approx.
13,700 sf total)

12

3,425

Orange Book Table G2-2, 250 gpd/1,000 sf

Restaurant (assume 75 seats)

1

3,750

Orange Book Table G2-2, 50 gpd/seat

Office Space (Assumed 3,500 sf,
20 persons)
Hotel Rooms

1

300

WAC 246-272B-06150 15 gpd/person

30

3,900

Orange Book Table G2-2, 130 gpd/room

Emerald Heights

5

1,100

5 – Vacant Reserved Connection
(2.5 persons/unit)
8

1,760

8 – Vacant Reserved Connection
(2.5 persons/unit)
10

10 – Vacant Reserved Connection
(2.5 persons/unit)
Former Serenity House (vacant)

2,200

25

5,500

16

3,520

1.54 acres

GSP – 10.1 ERU/acre, 220 gpd/ERU

7,487
7,487

ERUs

Orange Book Table G2-2, 100 gpd/person

5,466
5,466

Lynwood Commons 2 (adjacent gravel lot)

Orange Book Table G2-2, 100 gpd/person

2,500
2,500

2.46 acres

Orange Book Table G2-2, 100 gpd/person

2,000
2,000

Point White SFR

Subtotal of Future Users with Committed ERUs

1,250
1,250

Pleasant Beach SFR

GSP – 10.1 ERU/acre + 12 SFR/acre, 220 gpd/SFR

184.7
ADF (gpd)

40,634

61,399

c

85

153

Total PHF of All Users with Committed ERUs (gpm)

186

366

PHF (gpm)

City of Bainbridge Island
Sewer Pre-Design

Recommended
Planning Level ADF –
Based on Current or
Likely Future Use

30

236-2290-009
December 8, 2015

TECHNICAL MEMORANDUM (CONTINUED)

Table 5. Lynwood Pump Station Planning Level Flow Summary (Continued)
Potential Future Users Within Service Area (No Committed ERUs)

Basin Sub Areaa

Number of
Dwellings

Sub Area Sewer Users

Seats

The Resort
10 dwellings assumed

Average Daily
Flow (ADF)
Based on
ERUsb

Committed
ERUs

Recommended
Planning Level ADF –
Based on Current or
Likely Future Use

0

2,500

0

11,170

10

2,500

Lynwood West Residential

11,170

R-2, 22.34 acres (SFR w/ADU,
2.5 persons/unit)
Fort Street

0
R-1 (2.5 persons/unit)

500
ERUs

Orange Book Table G2-2, 100 gpd/person
Orange Book Table G2-2, 100 gpd/person

500

2

Subtotal Future Users Within Service Area

Standard or Basis of
Planning Level ADF

Orange Book Table G2-2, 100 gpd/person

0
0

ADF (gpd)
c

PHF (gpm)

0.0

14,170
35
401

Total PHF of All Users Within Service Area (gpm)
Potential Future Connections Within GSP Study Area

Basin Sub Areaa

Sub Area Sewer Users

Number of
Dwellings

Seats

Pleasant Beach Study Area

Average Daily
Flow (ADF)
Based on
ERUsb

Committed
ERUs

0

R-2, 27.66 acres (2.5 persons/unit)

13,830
0

Subtotal Future Users Within GSP Study Area

Orange Book Table G2-2, 100 gpd/person

23,280

85

23,280
ERUs

Standard or Basis of
Planning Level ADF

13,830

47

Crystal Springs Waterfront-Study Area
R-2, 46.56 acres (2.5 persons/unit)

Recommended
Planning Level ADF
– Based on Current
or Likely Future Use

Orange Book Table G2-2, 100 gpd/person

0
ADF (gpd)
c

PHF (gpm)

Total PHF of All Users Including GSP Study Areas (gpm)

0
0.0

37,110
93
494

a

See Figure 3 for a map of each sub-area described.

b

Per page 6-13 of the General Sewer Plan (GSP); one ERU equals a base flow of 220 gallons per day (gpd).

c

The peak-hour flow uses a peaking factor of 3.6 which is based on the Department of Ecology’s Criteria for Sewage Works Design (Orange Book) Figure C1-1 and 220 gpd/ERU and 2.5 persons ERU, as stated in
the GSP. It is noted that the above planning-level flow data is approximate and that the peaking factor is more conservative than the peaking factor of 3 stated on page 6-13 of the GSP.
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Recommended Infrastructure Improvements – Lynwood Study Area
The following conceptual improvements are presented in order of recommended priority to further the planning
process and begin the preliminary design of upgrades to the Lynwood pump station and Lynwood force main. The
recommended improvements are summarized at the end of this section to include a planning level cost and
schedule estimate.
Rehabilitate the Existing Pumps for Immediate Capacity Increase
If the City desires to increase the capacity of the pumps before a pump station upgrade can be completed, there
are a few options to consider. At the pump station, the best option is to replace the pump impellers and wear
rings. This will improve pump efficiency, reduce the amount of recirculation, and increase the flow from the
pumps. It is assumed that pump rebuild would increase the pump capacity nearly to the original rated pump
capacity of 220 gpm. This would raise velocity up to about 2.2 fps, and should provide significant benefit in terms
of moving solids through the pipeline and, therefore, reducing downstream odor and corrosion. Actual flow
increase will depend on the force main condition. The only reason to invest in this option would be to provide an
immediate capacity increase, because the costs associated with these improvements would be lost when the
station is upgraded.
There are also improvements that can be made to the force main to increase flow from the pumps. Those options
are discussed in the force main section below.
Inspect, Clean, and Rehabilitate the Existing 6-Inch Force Main
The condition of the existing 6-inch ductile iron main is not precisely known; however, based on a combination of
field inspections and probable assumptions as discussed previously, the force main is most likely not operating at
maximum efficiency and may have corrosion issues. The extent of these issues is unknown and would need to be
further studied to verify whether the existing force main should be rehabilitated and reused.
The cleaning and rehabilitation recommendations, and associated cost and schedule estimates, outlined in this
section, are based on best assumptions. As a first step it is recommended that the existing force main be
inspected to establish the extent and severity of any issues. Parametrix can assist the City in coordination and
results evaluation of these tests. Parametrix recommends considering a combination of the following methods to
ascertain with more certainty that it will be economically more sensible to rehabilitate the existing 6-inch force
main as opposed to replacing the force main.
Force Main Testing Options


Spot check the force main material thickness using an ultrasonic tester.


Identify location of high risk:



Intermediate high points.



Conduct water hammer analysis to locate potential risk areas.



Requires that the portion of the force main being tested is exposed.



The existing flow meter vault has exposed force main which can serve as a testing location.



Any other testing location would require excavating the force main.





This excavation could be coordinated at the same time as replacing the air release valves (for
removing air pockets) and with the installation of vacuum relief valves (water hammer
protection).

The ultrasonic tester rents for approximately $50 per day, which does not include excavation or
restoration costs.
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Examine force main coupons.


If new force main taps are added for the new air release valves and potential vacuum relief valves,
then the coupons could be examined after removal.



There would be no additional equipment cost to examine the force main coupons.

Smart Ball.


This option sends a ball-shaped sensor down the force main that collects ultrasonic data that is used
to determine where air pockets are located and possible locations of damaged pipe.



The force main drawings already indicate where prominent air pockets are located; however, the
Smart Ball will identify unknown air pockets caused by initial construction or settling after
construction.



The manufacturer has not provided exact costs; however, from previous studies the approximate cost
may be around $75,000.

SeeSnake.


This option sends a device down the force main that can measure actual pipe thickness to help
determine if the force main has corrosion issues and where those issues are located.



The cost for utilizing this device for a force main this size and length is approximately $150,000 not
including any civil work that might be necessary to launch the device. It appears the existing wye
inside the dry pit is adequate for launching this device.

The cost of testing the force main is not included in estimated project costs for cleaning and rehabilitation
below.

Force Main Rehabilitation
For planning purposes, the following recommendations related to the existing Lynwood force main are based on
the assumption that it will be cost effective to rehabilitate the existing 6-inch ductile iron main. However, for
reasons stated previously, it is important to substantiate that assumption with additional testing prior to
rehabilitating the existing force main. The following items are options for rehabilitating the existing force main:




Replace the existing air release valves (ARVs).


Isolate or abandon existing ARVs.



Hot tap new connections for ARVs.



Install valves in larger vaults to allow for maintenance.



Select a new type of ARV that requires less maintenance (example: pear-shaped valves from ARI).



Possibly combine the ARV for each force main in a single vault (see below for discussion of installing a
new 8-inch parallel force main).

Conduct water hammer analysis and provide vacuum relief valves (VRVs).




To avoid further damage from water hammer, analyze the force main and provide VRVs where
needed to protect the force main from vacuum and vapor cavity collapse conditions.

Based on force main inspection, replace specific lengths of pipe due to corrosion and/or pipe liner issues.


These repairs will most likely occur around the existing ARV locations where the air has compromised
the liner and caused pipe corrosion.
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Clean force main of settling solids and deposits.








Foam pig:



A foam pig could be inserted in the wye in the pump station dry pit and pumped down the force
main to help push the settled solids out of the pipe.



This option is fairly inexpensive (only the cost of the foam pig) but there is the possibility of the
pig plugging the force main. If plugging occurs, the foam pigs typically eventually break up and
exit the force main.

Ice slurry (ice pig):



If the City is worried about the foam pig plugging the force main, an ice slurry can be sent down
the force main to help remove the settled solids. If the pipe plugs, then the ice slurry is stopped.
The ice will melt and normal pumping can resume.



This option is more expensive than the foam pig option because a truck and/or trailer unit needs
to be rented to produce the ice slurry. A minimum cost for this service is $36,000, which is based
on the provider’s 3-day minimum. The ice pigging of the Lynwood force main should take only
1 to 2 days, and so the City would have the option of using this service on one of its other force
mains. Only a 2-inch connection is need to insert the ice slurry. It may be necessary to provide
supplemental water to the Lynwood pump station to ensure that the ice slurry can be pumped
through the force main before the ice melts. It may also be necessary to provide a secondary
access point due to the length of the force main. The Rock Beach pump station appears suitable
for this purpose, if the vendor believes the travel time to the Lynwood force main is not
excessive. This pump station discharges into the Lynwood force main at the intersection of
Blakely Road NE and NE Country Club Road. Similar to the Lynwood station, this station would
also need to be provided supplemental water to ensure the ice slurry moves down the force main
before it melts. A 2-inch hot tap could also be constructed on the Lynwood force main, if needed.
Case studies on similar pipe material have demonstrated up to a 25 percent improvement in flow.

Temporary bypass pump that can maintain at least 300 gpm:


A temporary pump could be rented that can provide 300 gpm (3 ft/s) in the force main. The increased
velocity would help pick up and push the solids out of the pipe as the temporary pump cycles on and
off.



The increase in flow corresponds to an increase in head so the pump would need to be carefully
selected for this application.



Depending on incoming flows, the pump would most likely need to operate over at least 24 hours.



The cost to rent this type of pump is approximately $1,000 to $2,000 per day.



Before implementing this option, a water hammer analysis would need to be completed because of
the increase from original design flow.

Since the existing pumps can only provide a flow that is less than 2 feet per second, cleaning the force
main will need to be done regularly because the solids will immediately settle after the force main has
been cleaned.

It is not possible to know with any certainty what the existing force main capacity is due to its unknown condition
without additional testing. By replacing the air release valves, it may be possible to increase flow from the existing
pump station. The amount of the increase is difficult to predict because of the unknowns associated with the
volume of air in the pipeline. Under the best scenario, the capacity could be increased up to 50 gpm.
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New Force Main Options
Based on a recommended planning value of 494 gpm, total force main capacity needs to be increased beyond the
current 6-inch force main capacity (even if rehabilitated fully). Following are options to consider:
Option A – New 8-Inch HDPE Parallel Force Main
This option assumes that the existing 6-inch ductile iron force main can be rehabilitated sufficiently for continued
use and recommends an additional 8-inch HDPE IPS DR9 force main be installed parallel to the existing force
main. There are several advantages to having two force mains working in parallel as opposed to a single larger
main which include:


Cost.




Odor and corrosion control related to seasonal capacity.




A single larger force main would be more expensive to construct.
Dual force mains allow for flexibility during seasons of lower incoming flow. One of the force mains
can be taken off-line which reduces the retention time in the force main. This would reduce odor and
corrosion in the force main and downstream system and reduce the use of a corrosion prevention
system such as chemical injection.

Potential intermediate capacity increase.


The 8-inch HDPE DR9 force main has a slightly larger inner diameter than the existing 6-inch ductile
iron Class 50 force main, and has less friction loss. If the HDPE force main is installed and connected
to the existing station, then the capacity of the station would increase by approximately 50 gpm.



The existing pump curve would need to be reviewed before implementing this option and a water
hammer analysis would need to be completed because of the increase from original design flow.

Option B – New 10-inch HDPE DR9 Force Main
Although two parallel force mains will provide the benefits listed above, the capital and O&M costs should be
compared, in greater detail, to a single force main in the event the existing 6-inch force main is not economically
salvageable. A single 10-inch HDPE DR9 IPS force main could be installed to convey the recommended planning
flow of 550 gpm.
This force main would increase the flow of the existing station by approximately 200 gpm, and could delay the
need to construct a replacement pump station. The existing pump curve would need to be reviewed before
implementing this option and a water hammer analysis would need to be completed because of the increase
from the original design flow.
Construct a New Higher Capacity Pump Station
Based on the sewage flows describe previously in Table 5, it is recommended that the City consider construction
of a new higher capacity Lynwood Center pump station. Parametrix’s preliminary evaluation of potential
alternative concepts suggests the best option would be to construct the new station in the same location as the
current Lynwood pump station. The recommended concept is as follows:


Single stage, submersible duplex pump station.


New submersible sewage pumps.



550 gpm at approximately 250 feet of head.


City of Bainbridge Island
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Modify existing dry well to a wet well that would accommodate submersible pumps.



Modify existing wet well to a manhole.



Provide electrical and standby generator in weather-tight enclosures and provide noise control for
the generator.

Odor and corrosion.




Provide space at the pump station for odor control at the wet well and for corrosion control
associated with the force main. This is discussed in further detail in the odor and corrosion control
section below.

Dual force main operation and preserving scour velocity.


If dual force mains are utilized, then one pump would be dedicated to each force main with a
motorized valve connecting the two mains. Normally, the pumps would alternate starts and both
force mains would be utilized regularly. If the wet well level reaches a certain height, then the
motorized crossover valve between the force mains would open to allow flow to both force mains
which increases the capacity of the pumps.

The higher capacity pump station requires a greater physical site footprint than the existing station. Preliminary
investigation suggests there may be a small plot of available land immediately adjacent and to the east of the
existing station, as shown in the Figure 5. Although this study has not included detailed land surveys, it appears
likely that this additional area would be large enough to construct the recommended larger pump station. It is
recommended that the City consider and pursue the possibility of expanding the current perpetual easement as
soon as possible to confirm the possibility of this recommended concept.
Several other conceptual alternatives were also considered as part of this study including the following:




Two-stage pump station.


It appears that at least one sewage pump manufacturer is available for a single-stage pump station. If
the City desires a different pump manufacturer or if detailed design of the pump station determines
that a single stage is not feasible, then a two-stage pump station is an option.



The first stage would be a submersible station in the modified existing dry pit. The second stage
would be above ground in a building and act as a booster station to reach the head needed for the
system.



This option may require land acquisition across the street from the existing station where there is a
greater potential of contaminated soils. Note, however, that the only underground construction
would be minimal and would mostly be piping that is only 3 to 4 feet deep.



This option is more expensive than the single-stage option and would only be considered if the
single-stage option is not feasible.

Second pump station halfway down the force main.


This is the most expensive option since it requires the construction of two separate pump stations at
two separate sites.



Although these other conceptual alternatives appear to have less potential to economically meet the
City’s needs, the alternatives should not be ruled out completely until more precise information
regarding flow estimates, existing force main condition, and land availability can be determined.
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Coordination with Rockaway Beach Pump Station
The above-recommended flow and head recommendation for the Lynwood pump station was coordinated with
Rockaway Beach pump station. The Rockaway Beach station was originally designed for 133 gpm at 159 feet.
Although this evaluation did not include review of pump run-time data, City staff indicate that the pumps seldom
operate. After proposed improvements are in place, it is estimated that the Rockaway Beach pump station would
pump 50 to 75 gpm if a Lynwood pump is on line, and at full capacity when the Lynwood pumps are off. The
Lynwood pump station can still meet the planning level capacity even with one Rockaway pump on line.
Odor and Corrosion Control
This section summarizes a comprehensive approach to odor and corrosion control for the Lynwood pump station,
force main, and discharge manhole areas. The existing pump station wet well and influent manhole appear to be
in relatively good condition with regards to corrosion damage, and odor complaints in Lynwood Center at the
pump station have not been reported or noticed during the site visit. However, it is expected that the grinder
pump system on Point White will approximately double in length as septic tanks on the west side of Point White
are brought into the sewer system. This will increase upstream detention time, and may increase odor and
corrosion issues at the pump station. Odor complaints along the force main have also not been reported, but that
is primarily due to the air release valve being plugged. The most significant concern is severe corrosion in the
manholes immediately downstream of the force main.
Further information and investigation is needed before odor and corrosion control improvements can be
recommended. Parametrix recommends a study of dissolved and atmospheric hydrogen sulfide at the pump
station wet well and at the force main manhole discharge structure. Monitoring should occur during warm
weather under low and high daily flow events. Grab sampling should be conducted for dissolved sulfides and
atmospheric hydrogen sulfide levels should be monitored continuously.
Based on the above monitoring effort, the following odor/corrosion control approaches would be considered:


Chemical (magnesium hydroxide, ferric, and/or nitrate salts) or oxygen injection in the force main at the
station site. This option affects station footprint.



Provide space for odor treatment of pump station wet well foul air using a dry scrubber with the
capability of providing dual media, such as activated carbon and a second polishing media such as
permanganate. Odors were not present during the site visit. However, the proposed sulfide monitoring
work and the proposed expansion of the grinder pump system on the west side of Point White could
result in the need for odor control at the station.

As described in the sections above, the proposed improvements will also tend to lessen odor and corrosion by the
following improvements:


Sizing the new force main and new pumps to provide a periodic scour velocity in the force main of
3.5 feet per second to lift and move deposited solids through the force main to avoid solids from going
septic and cause odor and corrosion.



Provide new and maintainable air release valves to remove air pockets that tend to cause corrosion along
the top of the pipe.



Provide water hammer protection through vacuum relief valves, if necessary, to protect the force main
from damage caused by vacuum conditions or vapor cavity collapse. Such conditions tend to damage the
protective lining in the force main, which then allows corrosion to accelerate.
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A summary of recommended improvements for the Lynwood Basin is shown in Table 6.
Table 6. Summary of Recommended Improvements for Lynwood Basin
Priority

Time To Completea

Description

1

Replace Five ARVs on Existing 6-Inch Force Main

2
3

Estimated Project
Costb

6 months

$150,000

Install New Parallel 8-Inch Force Main

15 months

$3,300,000

Construct New Higher Capacity Pump Station

18 months

$1.4-$2.5 millionc

Total

18 months

$4.85-$5.95 millionc

a

Estimated time to complete design and construction from notice to proceed.

b

Estimated project cost represents a planning level estimate for design, permitting, construction, and construction administrative support.

c

Estimate includes range to account for possible two-stage pump station if required.

City of Bainbridge Island
Sewer Pre-Design

41

236-2290-009
December 8, 2015

Legend
OD
LYNWO

Emerald Heights

#
*

Existing Pump Station

1

Construct
New Lynwood PS

New Sewer Main

2

Rehabilitate
Existing 6" Force Main

3

Construct
New 8" Force Main

CENTER

Existing Sewer Main

RD NE

Road
Study Area
Service Area

Lynwood Center

Parcel

NE BAKER HILL RD

DR NE

Approximate Wetland

RINGS

1

Blakely School

NT

WH

ASA

ITE
D

PLE

RN

E

CRYST
AL S P

#
*

CH

POI
NT

BEA

2

DR

Pleasant Beach

NE ODD FELLOWS RD

BLA

COUN

3

KEL
YA
VE

TRY C

Fort Street

D

Pleasant Beach
Study Area

HIL
LR

Point White

D

Crystal Springs
Study Area

L UB R

Rich Passage

T
FOR
Source: Kitsap County

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping,
Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Parametrix

´

D
WAR

Sewer District 7 WWTP
Figure 4
Lynwood Center Basin
Recommended Improvements
Sewer Pre-Design
City of Bainbridge Island

Legend
FEMA Flood Zone
Shoreline Zones

Urban
Existing Pump Station Area

Residential
Residential
Convervancy

Potential Expansion Area
POINT WHITE DR NE

A
PLE
SAN
ACH
T BE
DR

RICH PASSAGE

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping,
Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Parametrix

´

Figure 5
Lynwood Center Shoreline Zone
Sewer Pre-Design
City of Bainbridge Island

Land Use and Environmental Considerations – Lynwood Study Area
This section describes the potential land use (zoning) and environmental permitting requirements associated with
proposed improvements. These requirements address land-use compatibility, critical area protection, Shoreline
Master Plan (SMP) compliance, and potential soil and groundwater contamination that may be encountered
during construction. Requirements for permit applications and schedules, as well as measures that may be
necessary to mitigate impacts, are also described for each project basin.
Improvements in the Lynnwood Center basin will likely consist of expansion of the existing pump station and a
new force main at the locations shown in Figure 5. Specific requirements related to permits and approvals for
Lynnwood Center improvements are described below.
Land Use
Land use criteria relates to both the expanded pump station (PS) and the force main (FM) extension. Based on
existing City GIS data, the existing PS and portions of the new FM are located within the 200-foot shoreline zone
(Figure 5) and are therefore subject to the requirements of the City SMP. Zoning and land use requirements are
summarized in Table 7.
Table 7. Summary of Land Use, Zoning, and Critical Area Requirements, Lynnwood Center Basin Improvements
Project Element

Existing
Zoning
a

Pump Station
Expansion

NSC

Force Main

R-0.4, R-1,
R-2, NSC

Allowed Use
Conditional

Conditional
Accessory

b

Development
Requirements

Permit Required

Submittal Requirements

Compatibility with
adjacent uses,
minimize shoreline
impacts

Minor Shoreline
Conditional Use
Permit

SCUP application,
SEPA Checklist

Minimize shoreline
and critical area
impactsc

Minor Shoreline
Conditional Use
Permit

SCUP application,
Wetland
Delineation/Habitat
Management Plan,
SEPA Checklistc

a

NSC = Neighborhood Service Center.

b

Expanded pump station, consider a “Primary Utility” per BIMC 18.36.250.a.

c

SUR required if sewer lines extend through wetland or stream buffers.

Land use permit requirements for Lynnwood Center improvements would be the same as those for the New
Brooklyn basin, with additional requirements associated with the Lynnwood Center Plan and SMP compliance.
Lynnwood Center Plan
The Lynnwood Center Plan (1997) does not directly address sanitary sewer infrastructure. General requirements
of the plan are that infrastructure be consistent with the SMP to ensure land use compatibility, preserve natural
areas, and minimize aesthetic and view impacts.
If pump station improvements include constructing or modifying above-ground structures, then architectural
design will need to be consistent with the Lynnwood Center design guidelines which include materials, finishes,
textures, and colors that provide consistency and compatibility with surrounding development. It is expected that
architectural design review would be an element of the SCUP process.
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Shoreline Master Plan Requirements
Under the City’s SMP, pump station expansion would be considered a primary utility and a conditional use within
the shoreline zone. Since the force main is associated with the primary conditional use, under the City’s SMP it
would also be considered a conditional use. The final determination of force main permitting requirements under
the SMP would be determined at the pre-application conference.
An expanded pump station (PS) and force main (FM) are allowed in the shoreline zone provided that “no other
feasible alternative exists” (BIMC 16.12.030). Given that the PS expansion area is located adjacent to the existing
PS, and the FM is located within the roadway prism, this criterion is assumed to be met. The location of the PS at
the outer edge of the shoreline zone, and the new FM within the roadway adjacent to the existing FM, is
consistent with SMP setback requirements. Since the existing sites are fully developed, adverse environmental
impacts requiring mitigation are not anticipated.
SMP compliance will be obtained via a Shoreline Conditional Use Permit (SCUP). Under BIMC 2.16.050, the PS
expansion and new FM meet the criteria for a “Minor” CUP, and therefore only administrative review is needed
and no Planning Commission or Hearing Examiner action would be required.
According to the City’s GIS mapping, the PS expansion area is located outside of the FEMA Special Flood Hazard
Area (Figure 5).
Critical Areas
Existing critical area conditions in the Lynnwood Center basin are shown in Figure 5 and are based on available
GIS mapping data.
Critical areas that may be affected consist of wetlands located adjacent to the treatment plant site (Figure 4).
Based on as-constructed drawings of the existing FM, the new FM would likely encroach into the existing 50-foot
wetland buffer by approximately 15 feet with a total area impact of between 0.1 to 0.2 acres, depending on width
of actual construction limits. Prior wetland delineation work associated with the original FM construction is over
5 years old, so a new wetland delineation will be required. This wetland delineation should be conducted prior to
survey to confirm existing wetland limits, wetland category, and associated buffer requirements. Specific area
impacts will be determined as part of final design. Mitigation would be provided at a minimum 1:1 ratio by
enhancing or restoring the degraded buffer in adjacent right-of-way areas or on the treatment plant site. Other
portions of FM construction would be within the roadway prism and are not expected to result in critical area
impacts.
Potential impacts during construction would be similar to those in the New Brooklyn basin, with the exception of
encountering potential soil and groundwater contamination near the PS site as described below.
Soil and Groundwater Contamination
Soil and groundwater contamination is present in the vicinity of the existing PS and is apparently associated with a
historical gas station that operated near the intersection of Lynnwood Center Road and Point White Drive
(KHD 2011). Sampling conducted as part of the previous sanitary sewer project on Point White Drive and on
adjacent private property indicates gasoline soil and groundwater contamination extends at least partly under
Point White Drive (KHD 2011). Based on preliminary review, there is significant potential that soil and
groundwater contamination will be encountered during construction of PS and/or FM improvements.
Additional site investigation is recommended early in the preliminary design phase to verify whether
contamination extends into proposed construction zones, and if so, what levels of soil and groundwater
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contamination are present. Provisions for handling of contaminated material generated as part of construction
can then be incorporated into the construction contract documents. Site investigation would likely consist of
review of previous studies of the site and sub-surface sampling of groundwater and soil using a Geoprobe™ or
similar small-diameter sampling device.
Permit and Schedule Summary for Lynnwood Center Improvements
The following permit requirements will likely be associated with the Lynnwood Center Improvements:


Minor SCUP for the PS expansion, and



Special Use Review for any FM or GS that extends through a wetland buffer.

Submittal requirements for these permits will consist of:


Pre-application conference with City staff,



SCUP application,



SEPA Checklist, and



Wetland Delineation and Mitigation Report.

The permit process would consist of a pre-application conference, application submittal, SEPA review, and final
permit review. Because of the SCUP public notice process, the Lynnwood Center permit process would be
expected to require approximately 5 months to complete from the date a technically complete application is
submitted. A detailed site plan is required for all permit applications, so the permit review and approval schedule
will be dependent on the design schedule. Table 8 summarizes permit schedule expectations for the Lynwood
Center basin, and assumes that permits will be submitted at the 30-percent complete design stage.
Table 8. Estimated Permit Review and Approval Schedule for Lynwood Center Basin Improvements
Schedule to Complete (days)
New Parallel FMa

New Lynnwood Center PS

Pre-Application Conference

14

14

Prepare Permit Applications

21

21

City Staff Review

14

14

Public Notice of Application

14

14

SEPA Review

30

30

Permit Decision

14

14

Washington Department of Ecology Review of SCUP

30

30

Final Permit

14

14

Permitting Element

Total Time to Complete
a

5 months

5 months

FM conditional use requirements to be verified at pre-application conference.
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Additional Considerations Downstream of the Lynwood Pump Station
Additional system improvements to consider include:




Downstream impacts from increasing Lynwood PS flow.


Further analysis would need to confirm that the gravity system downstream of the station discharge
manhole can handle the increased flow.



Further coordination with the KCSD No. 7 WWTP would be needed to verify the plant has sufficient
capacity and is willing to negotiate a new inter-local agreement.

Impact to Rockaway Beach PS operation.




Further analysis is needed to confirm the impact of increasing the Lynwood PS flow on the Rockaway
Beach PS.

The existing odor control at the force main discharge near the WWTP is currently not working properly. If
odor and corrosion control is added to the Lynwood pump station, this system can most likely be
abandoned.
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