City of Bainbridge Island
Department of Public Works
280 Madison Avenue North
Bainbridge Island, Washington 98110
206-842-2016

Randy Witt, P.E., Director

Winslow Wastewater Treatment Plant

1220 Donald Place

ENGINEERING REPORT

APRIL 14.2003

¢o3

[ EXPIRES 9/5/2003 |

H. R. Esvelt Engineering
6450 NE Brigham Road
Bainbridge Island, WA 98110
206-842-7988

i .

Y

~
’

DEDPAYMRNT OF ECOLOC(

ﬁ %/a;u?)

. g,ﬂ\/gq

SIGNATURE

{ 0/_5/ o3

DATE




STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

Northwest Regional Office * 3190 160th Avenue SE * Bellevue, Washington 98008-5452 « (425) 649->000

N
October 3, 2003 -p%?"#‘ 26873
Randy Witt, P.E. OCT 11
Director of Public Works | 2003
280 Madison Avenue North L YR
Bainbridge Island, WA 98110-1812 LB NS

Re:  City of Bainbridge Island, Winslow Wastewater Treatment Plant
Approval of Engineering Report for treatment plant improvements

Dear Mr. Witt:

In accordance with RCW 90.48.110 and WAC 173-240-010 through 180 of the Department of
Ecology, the Engineer Report for this project, dated April 14, 2003 has been reviewed and is
hereby approved. An approved copy of the document will be kept on file at the Department of
Ecology. An approved copy of the document is enclosed for your records.

Approval of this report does not alter the approved design loading for the facility; the BOD
design loading will remain at the current permitted value of 2,250 Ib/day.

Nothing in this approval shall be construed as satisfying other applicable federal, state or local
statutes, ordinances or regulations. This review and approval is limited to assuring compliance
with the State water quality laws and regulations listed above. This review and approval does not
cover the structural or electrical design elements of this project, nor does the State of Washington

assume any liability for the proper engineering of this facility.

For additional information, please contact Ms. Alison Evans, facility manager, at the address
above or telephone.(425) 649-7160.

Sincerely,

Mo T

Kevin C. Fitzpatri
Water Quality Section Manager

cc: Lance Newkirk, Assistant PW Director
Rick Esvelt, Esvelt Engineering
Alison Evans, Dept. of Ecology Facility Manager
Dept. of Ecology Central Files, Bainbridge Island - City of, WQ 4.1
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EXECUTIVE SUMMARY

ES.1 INTRODUCTION

The City of Bainbridge Island, Washington, Winslow Wastewater Treatment Plant (WWTP) is
owned and operated by:

Department of Public Works

" CITY OF BAINBRIDGE ISLAND
280 Madison Avenue North
Bainbridge Island, Washington 98110

The City discharges secondary treated and disinfected effluent into Puget Sound at Wing Point
(a Class AA, marine water, Water Body 1.D. No. WA-07-15-07), subject to the terms and
conditions of NPDES Permit No. WA-002090-7, expiration date: April 12, 2007.

The purpose of this report is to address the needed improvements to the Winslow WWTP, in
order for the unit processes to meet the current design flow and loading capacity, NPDES
Permit influent limits and the Washington State Department of Ecology (WDOE) requirements
for meeting permit effluent limits, reliability and redundancy, evaluate energy efficiency of all
process components and address any odor and noise problems.

'ES.2 DESIGN PARAMETERS

Chapter 2 looks at the historic flows and loadings into the plant over the past six years and
compares these with the permitted and original design influent flows and loadings (Table 2-1).
Table 2-2 shows the summary of the process design parameters to be followed for plant
improvement recommendations addressed in this Engineering Report. The NPDES Permit

effluent limits are shown on Table 2-3.
ES.3 EXISTING FACILITIES EVALUATION

Chapter 3 is an in-depth evaluation of all the component processes in the plant, including
electrical, instrumentations, headworks, secondary process, disinfection, effluent pumping and
sludge handling (and production of biosolids). Biosolids are defined as sludge stabilized and
disinfected adequately to meet the intended requirements of USEPA 40 CFR Part 503 for Class
B biosolids for land application and/or Class A biosolids for distribution to the public.

Process Capacity, Reliability and Redundancy

Each unit process is evaluated for meeting the WDOE requirements for a Class II facility
(which the reliability classification the Winslow WWTP). Processes that do not meet
reliability/redundancy requirements are as follows:

Mechanical bar screen

Effluent pumping

Aeration basin

Aeration aerators

Secondary or final clarifier

ES-1



Sludge handling and disposal

The processes with capacity deficiencies are as follows (see Table 3-2):
Aeration basin rotors
Effluent pumping
Disinfection (will not meet future residual chlorine limits)

Odor and Noise Control

Odor problems have been reported from the following unit processes:
Headworks screenings and dewatered grit
Biosolids handling

Scum
Chlorine use at the headworks and disinfection

Noise problems/occurrences have been reported from the following unit process:
Oxidation Ditch Aeration Basin and Digester Rotors

Energy Efficiency and Process Control

The aeration basin and aerobic digester are the main electrical power consumers in the plant.
The aeration rotors, in addition to be one of the least efficient methods of aeration and mixing,
are 25 years old, well past their design life, and could fail at any time.

There are also serious operational problems with the activated sludge aeration basin process.
There are ongoing problems with filamentous bacteria growth (which cause poor settling and
high solids in the effluent), inadequate oxygen transfer (which does not provide adequate
oxygen to complete bacterial conversion of nitrite to nitrate, which results in a high chlorine
demand and poor disinfection). Processes with energy efficiency and process control
problems:

Oxidation ditch extended aeration activated sludge aeration basin

Aerobic sludge digester ditch-type aeration basin

ES.4 PLANT IMPROVEMENTS

-Headworks

A new building is recommended for construction on the West side of the existing electrical
room (see figures 4-1 and 4-2), which will include an in-channel fine screen with washer
compacter, a bypass manual bar screen, followed by influent flow measurement in a Parshall
flume, influent flow paced sampling and space for the existing grit classification and
dewatering equipment to protect the equipment and contain the odors. A structure for the
‘Vacuum-truck to dump material cleaned from the sewer, is proposed for location on North side
of the proposed headworks building. An odor scrubber is recommended for scrubbing fumes

" from the air ventilated from the Headworks. (This scrubber is recommended for capacity
increase to accommodate the air ventilated from the sludge handling building).

ES-2
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These improvements are recommended to meet influent flow measurement and flow paced
sampling requirements, redundancy/reliability requirements for influent screening with a
manual bypass screen, odor control and to provide a suitable method of handling and disposal
of material screened from the sewers.

Ozxidation Ditch Aeration Basins

It is recommended the second oxidation ditch (current the aerobic digester) to be put back into
service as an aeration basin to meet reliability/ redundancy requirements and to allow
maintenance on the aeration basins. Sludge holding basins are recommended for construction
(as shown on Figure 4-2) to replace the holding function of the current sludge digester. Flow
splitting to the two basins will be provided-by modifications to the grit chamber effluent gates
by adding weirs and for the return sludge a new splitter box is recommended in the location of
the bypass channel south of the grit pump pit. The current aeration rotors are recommended to
be replaced with mixers and fine bubble diffusers, due to:
e the rotors are 25 years old and may fail at any time (reliability)
e the recommended replacement will reduce total horsepower connected and required
for operation (see Table 4-1) (energy efficiency)
(noise control) the rotors are the primary source of unacceptable noise in the plant
e process control — by adding baffles and mixers and recirculation pumps, anoxic
zones will be created for filamentous control (process control need) and to provide
denitrification (alkalinity recovery and pH balance) and an added benefit of
reducing total nitrogen in the effluent

The recommended aeration basins modifications design data is listed on Table 4-1 and lavout is
shown on Figure 4-2.

Sludge Holding Basins

The oxidation ditch sludge digester is recommended for conversion to an activated sludge
aeration basin. Therefore, a new sludge holding basin must be constructed to receive waste
sludge. The sludge holding basin is evaluated in Chapter 4 and new sludge holding basins are
recommended and included with the aeration basin modifications for the following reasons:

e The sludge holding basin will be required with all biosolids handling alternatives.

e The blower for aeration of the basins will be located with the activated sludge
process aeration blowers with common piping run (with the backup process aeration
blower as a common backup to the sludge holding basin blower). -

e The sludge holding basins must be completed before the digester aeration basin can
be taken out of service and aeration basins retrofitted.

The recommended sludge holding basin design data is shown in Table 4-2 and the location and
layout is shown on Figure 4-2.

ES-3



Secondary Clarification and Sludge Pumping

The existing clarifier and two backup clarifiers, including the sludge thickener, do not meet
reliability requirements. The recommended modifications to old backup secondary clarifier
and sludge thickener and return sludge pumping are as follows:

1. Add a flow distribution box with weirs and gates to split the flow to the 60’
diameter clarifier and to each of the 33’ diameter clarifiers.

2. Modify structural walls on 33" diameter clarifiers by adding wall height to increase
side water depth to 11.0 feet.

3. Install new mechanisms in each 33’ diameter clarifier. Mechanism will be center
feed into high efficiency flow distribution center well, 12 feet diameter by 6.5 high
influent flocculation well, peripheral wall hung effluent launder and weirs, spiral
sludge collection mechanism and bottom sludge draw off through existing RAS
piping.

4. Install new return activated sludge (RAS) pump, for each of the 33’ diameter
clarifiers with manual variable speed control — Note: operators have indicated that
addition of extra pumps may not be required since splitting RAS from each clarifier
is not a problem as currently piped.

5. Enlarge and enclose existing RAS building.

Disinfection

In order to eliminate chlorine injection into the effluent and subsequent injection of additional
chemicals to chemically change the chlorine to remove toxicity (but chloramines compounds
remain), reduce traffic into and out of the WWTP from chemical delivery and reduce annual
operation and maintenance cost of disinfection, ultraviolet light (UV) disinfection is
recommended for installation in the North chlorine contact basin.

Effluent Pumping

The existing effluent pumping must be upgraded for the following reasons:

e Current pumps do not meet capacity, reliability or redundancy requirements.

e Ifone of the effluent pumps goes out of service during peak flows, there is danger
of overtopping of process tankage. The effluent pumping capacity at high tide with
one pump out of service is approximately 2.2 mgd and 2.9 mgd with all four pumps
in service. The peak flow through the WWTP was estimated at 3.6 mgd during two
major storm events during 1997.

e The pumps and control panels have exceeded their design life and could fail.

To meet the reliability and redundancy requirements with projected peak flows (see Table 2-2) -
the effluent pumping must be changed to provide 4.0 million gallons per day of peak flow
capacity with one pump out of service.

The Effluent Pumping Improvements have been designed and the vertical turbine pumps have
been purchased for replacement of the existing pumps. The project can only be constructed
during dry weather and is scheduled for late summer 2003. :

ES-4



ES.S SLUDGE HANDLING

The recommended improvements for sludge handling are covered in Chapter 5. The estimated
. project and annual comparative costs are shown on Table 5-2. Six alternative sludge
stabilization, volume reduction and disposal alternatives were developed and evaluated. Three
" potentially viable sludge handling alternatives that meet the long term biosolids objectives
~ remained for further consideration. These are:
1b belt filter press dewatering and lime stabilization
2a belt filter press dewatering and composting
2b belt filter press dewatering and heat treatment

Alternatives 2a and 2b would both have to be constructed off site with the belt filter press
dewatering located at the treatment plant site. There are two privatized composting facilities
currently being evaluated, one on Bainbridge Island and one in North Kitsap. The selection of
a recommended biosolids handling system (that produces biosolids meeting the requirements
for Class A biosolids) must await further system developments, confirmation of system
performance and cost of operation and possible development of a privatized composting

facility.

Alternatives 1b, belt filter press dewatering with the capability of adding lime to the dewatered
biosolids to produce biosolids meeting 40CFR, Part 503 requirements for Class B. This will
provided treatment and disposal for the short term until either area privatized composting plans
are developed and if neither system being considered proves to be viable, the City would
pursue installation of a heat treatment facility by the City at an off site locanon.

ES.6 RECOMMENDED IMPROVEMENTS

The preliminary estimate of total project costs are shown on Table 4-3 for the process flow
train improvements and electrical improvements. The annual operation and maintenance costs
for the process flow train will remain the same and decrease for total electrical cost. The
estimate of total project cost for construction of the alternative new biosolids handling facility

is shown in Table 5-2.

The manpower at the plant will remain unchanged. The overall annual O&M costs should
remain unchanged due to the decrease in electrical costs offsetting the increased maintenance
cost. The estimated project costs for construction are summarized for the recommended

improvements on Table 6-1.
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TABLE ES-1 - ESTIMATED PROJECT IMPLEMENTATION COSTS
: estimated  implementation
Recommended WWTP Improvement project cost schedule

1. Influent structure with building, flow measurement,

vac-truck dump, in-channel fine screen, odor scrubber $ 569,000 04/05
2. Covert both oxidation ditch and aerobic sludge digesterto

2-aeration basins w/anoxic basins & fine bubble diffusers,

& sludge holding in 2 basins $ 1,148,000 04/05
3. Secondary Clarifiers — flow distribution box and rebuild
the 2 existing 33’ diameter clanifiers $ 548,000 04/05

4. UV disinfection installation in North chlorine contact basin

includes second channel for possible Class A reclaimed water $ 427,000 2003
5. Effluent pumping design cost estimate without engineering $ 158,000 2003
6. Electrical - new power feed, transfer switch, generator set,

. power distribution, power feed $ 211,000  04/05
7. Instrumentation/automated status monitoring/remote tie in to
WWTP system for status/alarm response $ 100,000 04/05

8. Belt filter press and building with enclosed truck loading;
with lime stabilization. Building ventilated to odor scrubber  $ 1,207,000 04/05
TOTAL PROJECT COSTS ~ 2003 IMPLEMENTATION $ 585,000 2003
TOTAL PROJECT COSTS — 04/05 IMPLEMENTATION $ 3,783,000 04/05

TOTAL OF ALL RECOMMENDED PROJECTS $ 4,368,000
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CHAPTER 1
INTRODUCTION

1.1 BACKGROUND

The City of Bainbridge Island, Washington. Winslow Wastewater Treatment Plant (WWTP) is
owned and operated by:

Department of Public Works

CITY OF BAINBRIDGE ISLAND
280 Madison Avenue North
Bainbridge Island, Washington 98110

Contacts: Randy Witt, P.E., Director, 206-842-2016
Lance Newkirk, Assistant Director, 206-780-3586
’ Chuck Krumheuer, Utilities Supervisor, 206-842-1212
Head Operator: Steve Pyke, 206-780-3592

The City discharges secondary treated and disinfected effluent into Puget Sound at Wing Point
(a Class AA, marine water, Water Body L.D. No. WA-07-15-07), subject to the terms and
conditions of NPDES Permit No. WA-002090-7, expiration date: April 12, 2007.

This engineering report, along with the pertinent contents of the “City of Bainbridge Island,
Wastewater Facility Improvements Plan, Winslow Service Area”, February 1994, Brown and
Caldwell Consultants, is prepared in accordance with WAC 173-240-060. The outfall and
receiving water quality analysis are still valid and will continue as permitted.

1.2 PURPOSE

The purpose report will address the needed improvements in the Winslow WWTP, in order for
the unit processes to‘meet the current design flow and loading capacity (and permitted in the
previous NPDES Permit, see Chapter 3) and to meet the Washington State Department of
Ecology (WDOE) requirements for reliability and redundancy, evaluate energy efficiency of all
process components and recommend energy efficient process upgrades, address process
control, process operational difficulties (ie: current filamentous problem), address any odor and
noise problems and other needs raised by City staff.
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