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EXECUTIVE SUMMARY

In the Fall of 2003, the LOTT Alhance imhated the Budd Inlet Treatment Plant Master Plan to
detail the capital and site requirements for the Budd Inlet Treatment Plant (Plant) and to refine the
implementation program based on current and future needs. Specifically the Master Plan objectives
are:

* Refine improvements outlined in the 1997 Wastenater Resaurce Managenent Plan (WRMP)
including a site specific Master Plan for the Plant site incorporating a strategy to respond to
changes in available Budd Inlet discharge capacity.

* Idennfy ways to increase treatment efficiency and control operating costs.

*  Adapt with changing nature of the local surrounding area due to development.

*  Coordinare with the Porr of Olympia East Bay Master Plan.

*  Remain a good neighbor.

®  Update the results of Treatment Plant performance testing onginally conducted in 1996-7 as
part of the WRMP,

The Budd Inlet Treatment Plant1s a Type 2 Essennal Public Faality (OMC18.04.060) providing
wastewater treatment capacity for the LOTT service area. Within the framework of the Plan, the
Plant has the following primary functions:

* (Connnue to provide wastewater treatment within the seasonal discharge capacity into Budd
Inlet.

*  Provide reserre treatment capactty in the LOTT system to economically allow for new connection
requests.

*  Prowvide peak wet weather treatment capacity (up to 28 MGD).

*  Provide regional solids treatment.

The Plant 1s governed by a Nanonal Pollutant Discharge Elimination System (NPDES) permut
administered by the State Department of Ecology (Ecology) under the authonty of the Federal
Environmental Protection Agency (EPA). This permut was 1ssued in October, 2005, and cames the
hmitations summanzed in Table ES-1. The permit does not include flow discharge limitations for
the summer or shoulder penods. Rather, the key limitations, biochemical oxygen demand (BOD)
and total inorganic nitrogen (TIN) in the summer and shoulder seasons, are expressed in terms of
load in pounds per day. As flow to the treatment plant increases, so too does the load. In order to
discharge the increasing amount of flow, the treatment plant would need to remove a higher
proportion of the loading, Effectively, the more flow, the more clean the Plant effluent needs to
be.

T/ 2006 1039 AM . O\ 35134 LOTT Badd Inlet Treatment Plant Master Plan', 500 Prepare Facilites Pl Final, Fral Word Documents', Final
Executive Summary.doc



ES-2 Budd Inlet Master Plan

Table ES-1. NPDES Permit Summary, Budd Inlet Trecatment Plant,

Effective October 1, 2005

Seasonal Condition
Parameter Summer’  Shoulder® Winter
BOD 671 Ib/d 2001b/d 30 mg/L
TIN 288 1b/d 3381b/d -
NH3 = 2 26 mg/L
TS5 - - 30 mg/L.
Fecal Coliform 200 per 100 ml sample
Toral Recoverable Copper 0.006 mg/T.
pH Between 6-9

1. All values refer to monthly averages. Certain parameters also have weekly or
daaly lunits. The complete penmit cm be found in Chapter 3 Table 3-3
{Technically speaking these hmits become effecove November 1, 2006).

2. Summer = June, July, August, September

3. Shoulder = Apnl, May, October

4. Winter = November, December, January, February, March

A Plant capacity study was completed in order to assess the ability of the Treatment Plant to meet
its permit limits given expansion of the collection system and service area. Over the penod 2005-
2025, the LOTT service population is expected to increase by 113 percent. Resulting projected
system-wide average annual wastewater flows are expected to increase by 74 percent to a total of 22
MGD. If the treatment plant were to continue to function in its current mode of operation,
discharging effluent at a BOD concentration of 9 mg/1L. and a TIN concentration of 3 mg/L, the
NPDES permit would limit discharge to less than half of that flow.

In order to deal with the NPDES discharge limitation, and in keeping with the goals of the WRMP,
the LOTT Alliance plans to construct satellite reclamation plants (SRPs) within its service area.
These plants will draw flow from the system and treat to Class A Reclaimed Water standards,
creating effluent which can be reused for irmigation, commercial and industrial uses, or recharged
mto the groundwater. In this way, the LOTT Alliance plans to maintan a discharge to Budd Inlet
at or near its current level even as system wide flows increase.

Four scenanos were developed for this planning process, reflecting different rates of SRP
construction (low, moderate, and high) and a centralized scenanio envisioning the Budd Inlet
Treatment Plant as the hub for Class A Reclaimed Water production (Budd Inlet Class A scenario).

Capacity in each of the Plant’s unit processes was modeled using a combination of computer
models, including hydrologic profiling, mass balance accounting, and activated sludge system
analysis. Limitations were identified through a senes of staft interviews, an evaluaton of submuttal
data, design datasheets, and on-site stress testing. Model scenanos included all four of the SRP
scenarios, as well as the three seasonal conditions (Summer, Winter and shoulder penods)
designated in the NPDES permut. The end-product of capacity modeling is the capacity chart, a 2-
dimensionsal representation of the capacity of each unit process within the treatment plant (an
example 1s plotted on Figure ES-1). The capacity chart is used to estimate the timung and
importance of required Plant upgrades and capacity expansion projects. Over fifteen (15) separate

425134 LOTT Budd Inlet Treatrment Plant Master Plan’ 300 Prepare Faciitics Plan ' Final' Final Word Documents’, Funal Executive Summary.doe






ES+4 Budd Inlet Master Plan

o Apnl: with an effluent TIN limit of 2 mg/L, capacity 1s already exceeded at the
Plant. With an eftfluent TIN homt of 3 myg/L, capaaty vanes depending on the role
of satellite treatment. For both the Budd Inlet Class A and the low rate of SRP
construction scenarios, capacity s limited in 2006-2007.

o Winter: SLR imitation at peak monthly flow 1s not observed.

© Inall cases, capacity could be extended by even a moderate improvement in sludge
settleability.

o Note that the clanfier assessment has allowed for one clanifier to be left out of
service. This has been done to model hydraulic limitanions in the mixing box, and
to allow for maintenance of any given unit at any time. If all four (4) clanfiers were
modeled in service, this would add approximately three (3) years of Plant capacity in
most simulated cases.

® Aeration capacity 1s most limited in summer, when the Plant 1s operating in biological
nutrient removal (BNR) mode. Stage 2 of the first aeration basin suffers from diffuser
supply limitations between 2010 and 2013 1in most scenanos. Stages 1 and 3 become
limated later, around 2022 in the low rate of SRP construction scenario, and in 2014-2015 in
the Budd Inlet Class A scenario. In the Apnl condition, capacity limitations are observed in
stages 2 and 3 in 2013-2014 for the Budd Inlet Class A case. All of these mitations are
relieved with the addition at SRP treatment capacity.

¢ Blower capacity is linked to aeration capacity. For the low rate of SRP construction case,
this becomes imited around 2015. For the Budd Inlet Class A case, the limit moves up to
2012

e Digester capacity becomes limited in 2017-2018 for both summer and Apnl conditions for
the low rate of SRP construction case. More aggressive SRP scenanos relieve this capacity
hmitation. The Budd Inlet Class A case becomes himited in 2016.

¢ [Iissolved Air Flotation Thickeners (DAFT) capacity 1s imited in the Budd Inlet Class A
scenario in 2019, for both summer and Apnl condions.

¢ Plant hydraulic limiranons include the following:

o Effluent pumping capacity to the North Outfall 1s already limited to 50-MGD.
Combined effluent pumping capacity, rated to 80-MGD, would become limited in
2020 for the Budd Inlet Class A Scenario. Capacty to the North Outfall 1s
influenced by a 1,200-foot section of 30-inch pipe running through the State-
operated dangerous waste site formerly owned by Cascade Pole Company.

© Influent Pump Station firm capacity 1s already exceeded. With an allowance for

diversion to equalization tanks, this capacity limit is pushed to 2009 (Budd Inlet
Class A and low rate SRP construction cases).

425134 LOTT Budd Inlet Treatrment Plant Master Plan’ 300 Prepare Faciitics Plan ' Final' Final Word Documents’, Funal Executive Summary.doe



Executive Summary ES-5

The overall Plant hydraulic capacity, expressed as overflow capacity in the pnmary
sedunentation basms and channels, will be reached m 2013 (Budd Inlet Class A
case) or 2014 (low rate SRP construction case).

The hydraulic limitation in the mixed liquor distnbunon box 1s currently exceeded.
The Plant is addressing this limitation as part of its Secondary Clarifier
Improvements Project.

Gnt tank single unit capacity is already exceeded. Capacity with both tanks in
operation is sufficient throughout the planning period.

Secondary clanfier overflow rate, with four (4) units in service, can handle projecred
flows through 2020 (Budd Inlet Class A case) or beyond 2025 for all other

SCenanaos.

The findings of the capacity study were incorporated into a site analysis in order to develop a set of
alternatives for dealing with projected Plant capacity limitanions over the next 20 years. These
alternanives are summarized in Tables ES-2, ES-3, and ES-4. The site plan for the preferred,
Altermnative 5, is shown as an example on Figure ES-2 (note this includes recommendations for

acquinng new property to the east of the Plant)

As a result of interviews with site neighbors and three public workshops conducted dunng
development of the Master Plan, the most significant 1ssues of public concern were idennfied as:

Water quality — protect and enhance Budd Inlet water quality
Odor control — control odors, preferably within the existing fenceline
Buildings/Structures — if possible, keep process facilities within the existing footprint. If

expansion 1s necessary, building upward or west is preterred. Build structures consistent with
commercial/industrial surroundings and minimize obstruction of views and unpleasant

425134 LOTT Budd Inlet Treatrment Plant Master Plan’ 300 Prepare Faciitics Plan ' Final' Final Word Documents’, Funal Executive Summary.doe



Budd Inlet Master Plan

Tablc ES-2. Altcrnatives Cost Summary, Liquid Strecam'

Construction Annual Allied
Description Alternative (year on line) Cost Operating Cost Cost
1 2 3 4 5 (%) ($/vr) (%)
Administration Building / Laboratory
Separate independent structure 2007 $4.709,205 §1,648222
Parnally Above Prmary
Scdimentation Tanks, Laboratory 2007 207 2007 2007 709205 $1,H8,22
Separate
Existing Bulldmg/Lab Demolition 2006 G 2006 2006 2006 §548.805 192,082
Primary Sedimentation Tank
Conventional 2008 208 2008 $12961,573 §4.536,551
Chemically Enhanced 2008 $13,74,105 §791,297 $4,800 387
High Rate 2008 $12.236,238 $T8G,617 S4.282.683
Exisnng Tank Demoliton 2008 2008 2008 2008 2008 §528.183 184,804
Aeration Basins
Folded Tank 2M2 2012 §7.760,000 52 716,000
Demolish First Anoxic amz2 12 $350,000 $192,500
Secondary Clarifiers?
Et"lpg‘l:"g: sustng Mechamisms, OMT 2007 2007 2007 2007 2007 $3,852,399 $1,348,339
1 New Clanfier 2012 2012 §7.103.018 $2.486.056
2nd New Clanfier 2m2 m2 4,735,346 $1,6573N
Disinfection
Chlorine contact channel 2012 2012 $1,039,650 327743 $363.878
UV equipment for 70 chanme] 2008 2008 2008 2008 2008 F100,000 $142.000
Reclaimed Water Filters
;mnn{:ﬁ““d SOEERE 01z 012 2012 $12,703,000 $4,446,050
;m ;‘:;“:;“" units to 12 med $29,600,000 $10,360,000
New Membrane Tanks (6 mgd) 2012 $15,774,000 §5,520,900
few Membiaae Semla o P of 012 $14,300000 $5,005,000

1st Anoxic (6 med)

1. All costs are 2004 §.

2. Secondary clanfication projects should be re-evaluared following secondary clarifier mechanism upgrades, to be

completed m 2006-7.

425134 LOTT Budd Inlet Treatrment Plant Master Plan’ 300 Prepare Faciitics Plan ' Final' Final Word Documents’, Funal Executive Summary.doe



Executive Summary ES-7
Table ES-3. Alicrnative Cost Summary, Solids Strcam
Thickening
DAFT Mechanical Replacement . e 5 2 ) Gt
and Bullding Baclosure 2M5 2015 2015 25 2015 $793.000 $277.550
Digestion
Anacrobic Digester Cover Coating o550 506 2006 2006 2006 §240,000 §84,000
Replacement
opacrobic Digester Cover B oots o015 2015 2015 2015 $3,172,000 §1,110200
Class A Solids
10 DT/d Class A Dryer 25 2015 2015 25 2015 811,160 0000 £3.006,000
Odor Control
Promary Sedimentation Area 2007 2007 2007 207 2007 52,840, (M) SO0 0000
Aeraton Basm / Membrane 202 22 $1,039.812 £363,934
DAFT Enclosure 2015 2015 2M5 2015 2015 82 8400 0000 S904,000
1. All costs ame 2004 §.
Table ES-4. Alternatives Cost Summary'
Total Capital Cost  Annual Operating Cost
Altemative 1 £92.193 814 -
Altemative 2 884,217,515 319,040
Altemative 3 375,232 520 $780,617
Alternative 4 £103.412.514 -
Allermatve 5 §92.393,747 §27.743

1. Only mcludes items histed in Table 13-2. All costs are 2004 §,
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CHAPTER 1
INTRODUCTION

In 1998, the LOTT Parmership (Partnership) adopted the Wastawater Resonrce Management Plan
(WRMP) and n 2000, the LOTT Alliance (LOTT) was created speafically to manage the affairs of
the regional wastewater utility 1 accordance with local goals. As LOTT became a separate entity,
LOTT assumed financial responsibility and all assets were transferred from the City of Olympia to
LOTT. The Plan included capital improvements of approximately $60 mullion at the Budd Inlet
Treatment Plant (Plant) over the 20-year planning period.

The LOTT Plant is one of the utility’s most valuable capital assers and 1s a key feature of the Plan.
Located i downtown Olympea, the Plant 15 a Type 2 Essentul Pubhe Faaihty (OMC18.04.060)
providing wastewater treatment capacity for the LOTT service area. Within the framework of the
Plan, the Plant has the following primary functions:

*  Continue to provide wastewater treatment at least up to the seasonal discharge capaaty into
Budd Inlet (15 MGD discharge capacity, depending on strength of discharge).
" Provide reserre treatment capacty in the LOTT system to economucally allow for new connection
requesis.
*  Provide peak wet weather treatment capacity (up to 28 MGD).
" Provide regional solids treatment.
As developed durning the WRMP, the seasonal discharge capacity and the Plant treatment capaaty
were closely matched. However, Budd Inlet water quality considerations continue to put pressure
on the available discharge capacity. The treatment and discharge capacity already varies seasonally
with Budd Inlet water quality charactenstics. Seasonal biochemical oxygen demand (BOD) and
nitrogen sensitivity in Budd Inlet increases the level of treatment required at the Plant and reduces
the hydraulic capaaity. The water quality charactensncs and LOTT"s Nanonal Pollution Discharge
Elimination System (NPDES) permit are described in Chaprer 3.

In Fall 2003, LOTT mitiated the Budd Inlet Treatment Plant Master Plan to detail the capital and
site requirements for the Plant and refine the implementanon program based on current needs.
Specifically the Budd Inlet Treatment Plant Master Plan objectives are:

*  Refine improvements outlined in the Plan to develop a site specific master plan for the Plant
site ncluding a strategy to respond to changes in available Budd Inlet discharge capacity.

* [dennfy ways to increase treatment efficiency and control operating costs.

= Adapt with changing nature of surrounding area.

*  Coordinate with Port of Olympia East Bay Master Plan.

*  Remain a good neighbor.

s Update the results of Plant performance testing onginally conducted in 1996-7 as part of the
WRMP.
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Chapter 1 — Introduction 1-5

Process facility requirements are discussed in Chapters 2 through 13 and non-process faalines are
discussed m Chaprer 14,

PROPERTY ACQUISITION

Long-term capital facilitics needs at the Budd Inlet Treatment Plant may require LOTT to consider
acquisiion of addinonal property. These needs may include:

*  Area for two additonal secondary clanfiers to control the total solids loading rates as
satellite Facilines represent half of the Plant total sohds lcr,ldmg

* Area Class A biosolids producnon and emporary product storage m meer annapared
future regulatory cnitena

*  Property sethack from essential process facilities for safety, security, aesthetic (visual
screening), and odor control purposes.

*  Construction staging area for large capital projects. Open space is needed adjacent to the
Plant for LOTT to cost effectvely add, repair, and/or replace structures and equipment.

* Al LOTT staft and services are planned to be located at the Plant. In addition, visitors,
vendors, and contractors will often frequent the Plant as they assist LOTT with activities
in the service area. LOTT may require up to 70 parking spaces to accommodate these
uses. In addinon, LOTT will require secure spaces for maintenance and specialty vehicles
and overnight shaft staff.

LOTT has identified an area of approximately 2 acres immediately east of the Plant site as the best
location for these activities. This area is currently owned by the Port of Olympia.

PUBLIC INVOLVEMENT

LOTT has established a long-term commitment to involving the public in their planning and design
efforts. Durning the master plan development, LOTT continued this effort through a “good
neighbor” plan involving one-on-one interviews and follow-up contact with Budd Inlet Treatment
Plant neighbors and other key stakeholders. As a result, LOTT was able to incorporate suggestons
and address concerns raised by those most directly impacted by changes to the plant structure and
operation. These consideranons, summanzed below, were considered in the master planning
process in addition to the list of public values LOTT uses to guide all program development. In
brief, these include:

*  Maximize use of existing treatment capacity
®=  Meer current and future needs

® Maxamize benehits to the environment

*  Control facilities costs

*  Value treated water as a resource

*  Produce multiple community benefits

*  Conduct an open planning process
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1-6 Budd Inlet Master Plan

*  Assure equitable distnbution of costs
* Provide equitable and accountable public representation
* Integrate LOTT plan with other infrastructure requirements

In addition to the stakeholder interviews, LOTT conducted three public workshops during the
course of the Budd Inlet Treatment Plant Master Plan process to engage the public and sohcit
comments about the Plant and 1ts furure. Workshop announcements were disserminated to an
extensive stakeholder hist including all neighbors and partapants in the Port of Olympia’s
concurrent East Bay master planning process. They were also advertised in the Olympian and on
LOTT’s website. Workshops were held on the following dates:

* December 1, 2003 — Introduce the Master Plan and solicit concemns and suggestions from the
general public.

*  February 26, 2004 — Discuss process and non-process facilities, present results from public
survey, and suggest alternanves.

= November 29, 2004 — Present evaluation findings and solicit comments.

As a result of these efforts, LOTT leamed the most important public ssues for the Budd Inlet Plan
Master Plan are:

*  Water quality — protect and enhance Budd Inlet water quality.
*  Odor control - control odors, preferably within the existing fenceline.

*  Buldings/Structures — if possible, keep process facilities within the existing footprint.
However, 1if expansion 1s necessary, building upward or west is preferred. Build structures
consistent with commercial industnal surroundings and minimize obstruction of views and
unpleasant aesthetics.

A complete summary of feedback from all three workshops 1s included in Appendix A. These
considerations have been integrated into development and evaluation of alternative strategies for the
Budd Inlet Plant site plan.
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CHAPTER 2

PLANT HISTORY

The Budd Inlet Treatment Plant (Plant) was opened in 1952 by the City of Olympia. At that time,
the plant consisted of little more than a series of setthing basins providing basic pnmary treatment.
Sewage was pumped from an mntluent wet well to a set of three primary settling basins (pnmary
sedimentation basins are still in service today) followed by a chlonine contact tank. Disinfected
effluent was discharged to a 36-inch concrete pipe that extended to the north near the present 487
outtall at the KGY Radio Stanon. Solids accumulating ar the bottom of the settling basins were
pumped directly into trucks, and taken away for land application or buned in a landfill. Above-grade
structures located on the site included a small, metal maintenance shed located near the present day
Inventory Control Building, and the pump building.

Originally, the Budd Inlet Treatment Plant was designed to serve only the City of Olympra. With
nme, the plant began to accept flows, on a contract basis, from parts of the City of Lacey, most of
the City of Tumwater, and, starting in 1956, from the Olympia Brewery. Table 2-1 summanzes when
each of the major areas of the Plant were constructed, when they were modified, and (if apphcable)
decommussioned. The City of Olympia owned, operated, and maintained the Budd Inlet Treatment
Plant since 1ts commussioning in 1950. Ownership of the Plant was transferred to LOTT in 2001.

The LOTT Wastewater Management Partmership was formed in 1976 as an intergovernmental
partership between the Cines of Lacey, Olympia, Tumwater, and Thurston County to allow for
each partner to have a stake in the policies directing regional wastewater conveyance and treatment.
The four government partners consolidated their operations and used City of Olympia staff to
operate and manage all LOTT infrastructures including the Budd Inlet Treatment Plant. As the
manager and operator, the City of Olympia also assumed all financial obligations of the LOTT assets
including debt and ntle ownership. Olympia statt operating the LOTT Plant had efforts dedicated to
the wastewater system: with drinking water and storm water systems shifted to other City of
Olympia departments.

PLANT UPGRADES IN THE 1970s

In 1971, a 36-inch diffuser section was added to the existing North Outfall near the KGY Radio
Station, and a secondary Qutfall was constructed to outlet into the Fiddlehead Bay. In 1979, the
diffuser section was removed from the Fiddlehead Outfall in order to allow for expansion of the
nearby harbor.

In 1979, a set of four large secondary clarifiers were constructed. This project included the
construction of the aerated distnbution channel along with pumps for return activated sludge (RAS)
and waste activated sludge (WAS).
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2.2 Budd Inlet Master Plan

Table 2-1. Summary of Major Budd Inlet Plant Improvements by Proccss Arca

Process Year Constructed Major Upgrades Decommissioned
Influent Pumps 1952 1983, 1994

Headworks 1983 2003

Pnomary Sedimentation Tanks 1952 1983, 1997

UNOX Deck 1983 1994
Cryogemc Plant 1983 1994
1 Anoxic 1994

1 Aeranon 1994

2od Anoxic 1994

2+ Aeranon 1994

Blower Bulding 1979 1992

Intermediate Pump Staton 1994

Secondaey Clarifiers 1979 1994

RAS Pumps 1979

WAS Pumps 1979

Solids Handling Building 1983 1998

DAF 1983

Dewatenng Centrifupes 1983 1998

Anaerobic Digester 1983 2002

Methane Storage Tank 1979 2005
Chlorine Contact Tank 1952 1983 1994
Ozone Contact Tank 1983 1994
Ozone Generation Building 1983 1992
UV Building 1994

Final Effluent Building 1983 1997

Fiddlehead Cratfall 1971 ! !
North Outfall (KGY) 1952 1971, 1992, 1997

Reclaimed Water Faciliry K15

South Odor Scrubber 1983 2004

North Odor Scrubber 1983

Carbon Odor Towers 1994

Adminsstranon Building 1983

Laboratory 1983

Maintenance Building 1952 1983

Garage 1983

1. Diffusers removed i 1979, ceased regular discharpe in 1997, Used as emergency outfall.

T/ 2006 15T AM - 0435134 LOTT Budd Inlet Trestment Plant Master Plan' 500 Prepare Faciities Plan' Final’, Froal Wond Docrments| Chapter
2 Hutory.doe



Chapter 2 — Plant History 2-3

1983 EXPANSION

The Clean Water Act (CWA) of 1972 mandated the City upgrade its wastewater treatment facilities.
Taking advantage of Federal grants made available through the CWA, the City began designing new
treatment plant facilities at the Budd Inlet Treatment Plant site. The first stage of this, construction
of the secondary clanifier, was completed in 1979. The full plant expansion project began in 1979,
with commissioming 1n 1983. The construction of the 1983 expansion was paid for mainly by
Federal CWA grants (90 percent). The remaining 10 percent was divided equally between the State
and the City of Olympia.

Intluent flow was rerouted to a new headworks buillding. Treatment processes installed at this ime
included mechanically cleaned bar screens, an aerated grit chamber, and influent pumping that sent
flow from the headworks buillding to the pnmary settling basins.

The existing primary sedimentation basins were expanded by adding two more treatment trains, and
the entire system was enclosed within a building. The existing three primary sedimentation basing
were retrofitted with new scraping machines to match the new basins. An odor control facility was
also constructed for treatment of the pnmary sedimentation basin foul air.

Activated shidge treatment processes were introduced in the form of a covered “UNOX” deck,
which consisted of a series of basins aerared with pure oxygen, generated in an adjacent cryogenic
plant.

Onginally, secondary treated effluent was to be disinfected with ozone. An ozone generator
building was constructed, with a chlorine facility available as a backup. However, the ozonation
systemn never provided an acceptable level of disinfection, and gaseous chlornne treatment was
expanded to provide the sole form of disinfecnon at the plant.

Solids treatment was introduced with the 1979 expansion, with the construction of a solids handling
building, including dissolved air flotanon (DAF) and dewatening centmifuges. Four anaerobic
digesters were constructed, along with all the pumps and piping for solids handling. A number of
other new buildings and improvements were added, including an administration building, a plant
laboratory, a maintenance building and a garage. Two other odor-control scrubbers were
constructed: a south scrubber to handle the headworks building and equalization basins and a north
scrubber to deal with the new solids handling and digester buildings.

1994 EXPANSION

Due to an increase in brewery loading in the late 1980°s, the Plant began to expenience difficulties in
maintaining its NPDES permit imits. In particular, BOD and TSS limits were becoming
increasingly constraining, At this time, city residents began complaining about large algal blooms in
Capitol Lake and Budd Inlet. The Plant was idennified as one of the pnmary contributors of
mitrogen to the basin, and a decrease in dry weather loading was seen as the key in restoring the Lake
and Inlet. Concurrently, City fire officials were growing increasingly concemed over the large
amounts (6-8 tons) of gaseous chlorine being stored at the Plant. Particularly, given the Plant’s
location near downtown Olympia, this was seen as a critical safety hazard which required
remediation.
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24 Budd Inlet Master Plan

All of these factors contributed to LOTT’s decision to expand the plant. Construction began in
1992, with commussiomng in 1994, In order to deal with the ssue of mrogen, the Plant swarched
from its pure oxygen secondary treatment to a four-stage biological nutment removal system. The
existing UNOX deck was converted to an anoxic basin, from which flow would be routed to a
newly constructed aerobic basn. From there, the flow would pass through a second set of anoxic
and aerobic basins constructed as part of the expansion. This modificanon required the purchase
and nstallation of new blowers, and the removal of the cryogenic plant.

To eliminate gaseous chlonne, LOTT deaded to switch to ultravicler (U'V) disinfection. The old
ozone generators were removed, and a new UV disinfection building was constructed at the site of
the existing chlonne contact channels. Other improvements included the addition of a soda ash
storage tower (which to date has never been used), the construction of two activated carbon odor-
towers for the first and second aeration basins, and an upgrade of the control systems to a DCS-
Distributed Control System. The DCS consisted of three computer-controlled systems distnbuted
throughout the Plant and connected to one central control computer. A fiber optic loop was added
to provide reliability and redundancy. Capacity modifications also included rasing the wall height of
the secondary clanfiers by 18 inches, and the addinon of a methanol storage tank, delivery system,
and contanment well. Puget Sound Energy added a second dedicated electrical line, and power
substations E/F, and G /H were constructed.

Conveyance modifications included a gated bypass after the primary sedimentation tanks.

Overflows flow to the disinfection channels and a diversion structure at the eastern end of the
muxed liquor channel. The KGY outfall pipe was increased from 30- to 48-inches throughout most
of its length. The final 300-teet was left at 30} inches due to construction restrictions in the shoreline
zone. An additional run of 1 200-feet was left at 30 inches due to its location within a State-
operated dangerous waste stte formerly owned by the Cascade Pole Company. This portion of
pipeline was repaired using in-situ forming, Influent pumps were upgraded from 100hp to 200hp,
and the ntermediate pumping station (pumping from the first anoxic basin to the first aeration
basin) was constructed.

POST 1994 IMPROVEMENTS

In 1997, LOTT undertook an upgrade of its final effluent building and pumps. The two, 100hp
existing pumps were replaced wath 200hp models, and three new pumps were added (two 200hp and
one 150hp). Around this same time, LOTT staff replaced the flights, scrapers, and chains in the
primary sedimentation tanks, and upgraded the dnves in all basins.

In 1998, another dewatering centrifuge 1n the solds handling building was added (single, high
capacity solids machine) which nearly doubled the dewaterning capaaity. A new crane was purchased
to handle the new, larger centnfuge. Additionally, new a polymer system was introduced, and the
sohds handling control room was modified.

From 1992-present, the Plant has been undergoing systematic roof replacement. The primary
sedimentation basin building was repared 1n 1992, followed by the blower butlding and digester
building in 1994-1995. The administranon building got a new roof in 1996, followed by the final
effluent building in 1998, and, finally, the maintenance and headworks buildings n 2003,
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In 2002, several digester gas piping failures led to a complete overhaul of the low pressure digester
gas piping systerm. Ths project mcluded the installanon of new pipes, plus a new set of gas
compressors. A headworks retrofit project was undertaken in 2003, to replace all influent bar
screens. Phase | (two new screens and screenings washing/compacting system) was completed in
October 2003, and Phase 11 {two new screens and a second washer/compacter unit) was completed
in 2004,

Failure of one of the secondary clanitier launders in early 2004 prompted an emergency replacement
of all secondary clanfier launders. This project included electneal upgrades, new sluice gates and
operators, new access platforms for safety, and new stainless steel scum boxes.

A variety of aesthetic improvements were made around the Plant in 2004. These projects included
the construction of a concrete screenwall near the reclaimed water facility and the installanon of
streetlights and sidewalk along Frankhin Street and Manine Drive (the latter in partnership wath the
Port of Olympia). Finally, an influent flow meter was installed in September 2004, providing for
real-time flow information integrated into the Plant’s control system.

In 2003, a newly constructed Class A reclaimed water facility was comissioned at the Plant. The
Dynasand filtration system has peak capaaty up to 1.5-MGD producing Class A reclaimed water
trom Plant secondary effluent. Concurrent with this project was the replacement of the Plant’s

south odor scrubber.

The balance of this report will discuss the capacity of the Plant unit processes as they exist in 2005
and a capital and operating strategy to meet future needs.
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CHAPTER 3

PLANT DISCHARGE CAPACITY

Discharge capacity for wastewater facilinies planning is defined as the volume of matenal (both solids
and liquid form) which 15 allowed to be transferred to another location for use or disposal. The
federal, state, and local environmental and public health regulators are responsible for establishing
the requirements (volume and quality) of the products depending upon the end use and recaiving
body. The conditions attached to the discharge capacity establish the performance basis for the
Plant.

DISCHARGE CAPACITY - LIQUID

The LOTT Plant maintains liquid discharges to two separate receiving areas; Budd Inlet, a manne
water body and a Class A reclaimed water distribution system. There are also separate regulatory
requirements associated with each of these discharges.

The Budd Inlet discharge capacity is controlled by the National Polluton Discharge Elimination
System (NPDES) permit administered by the State Department of Ecology (Ecology) under the
authority of the Federal Environmental Protection Agency (EPA). A NPDES permit is required for
all discharges to any navigable water body. These are issued at startup, are generally renewed on a 5-
vear basis and desenbe the requisite water quality conditions tor discharge. The reclaimed water
discharge capaaity s controlled by two factors: demand for the product and a reclaimed water use
permit administered by FEeology in conjunction with the State Department of Health. The reclaimed
water permit defines the requisite water quality and application for idennfied uses. The actual
demand, however, 1s subject to the number of users idennfied and when the users can accept
delivery.

Operating permits are required by federal, state, and local agencies for the operation and
maintenance of wastewater management services. These permits are generally focused on the
wastewater treatment facilities.

The LOTT Plant operations and performance are largely determined by its discharge permut.
Chapter 173-220 of the Washington Administrative Code transferred management of the National
Pollutant Discharge Elimination System (NPDES) Permit program from the U.S. Environmental
Protection agency (EPA) to the junisdichon of the Washington Department of Ecology (Ecology).
The permit program addresses point source discharge of pollutants into navigable waters of the
state. LOTT discharges to Budd Inlet, a Class B estuarine reach of Puget Sound.

DISCHARGE CAPACITY - SOLIDS

The discharge capaaity tor the residual solids product (biosohds) from the Plant s regulated by a set
of biosolids rules set forth in Chapter 173-308 WAC, and coverage under a State General 'ermit for
Biosolids Management adminsstered by Ecology. This permt specifies the public access limits and
munimum product quality and treatment processes necessary depending upon the end use. LOTT
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Chapter 3 — NPDES Permit 3-3

part of the Deschutes River watershed. In 2003 Ecology began a formal process to determine the
actnevable water quahty condinons i the watershed and the total maxmmum daly loading (TMDL)
to sustain these conditions. Scheduled to be completed in 2007, the TMDL process will further

define the Plant performance and discharge capacity by establishing total pollutant mass emissions

for Budd Inlet.

Table 3-2. Washington State's Water Quality Assessment [303(d)] List for 1998’

WRIA 13 (Deschutes River Watershed)

Water Body Parameter

Budd Inlet (Inner) 2-AMlethylnaphthalene benzofuran
Acenaphthene Dissolved Oxygen
Acenaphthylene Fuoranthene
Anthracene Fluorene
Benz{ajanthracene Indeno{1,2,3-cd)pyrene
Benzo(a)pyrene Mercury
Beeo(l) fluorene MNuphithalene
Benzo(b k) fvoranthenes PAHs
Benzo(ghi)perylene PCB 1254
Benzo(k)fluorene pH
Bis(2-ethylhexsd)phthalate Phenanthrene
Butvibenzylphthalate Pyrene
Chromum Sediment Bioassay
Chrysene Total PCBs
Copper Zinc
Dhbenz(ahjanthracene

Budd Inlet (Outer) Dissolved Oxygen
pH

Capitol Lake Fecal Coliform
Total Phosphorus

Deschutes River Fine Sediment pH
Instream Flow Temperanure

Large Woody Debris

1. ‘The 19948 hst 1s the most recent assessment.

In summer 2004, Ecology proposed guidelines for a new NPDES permut, which became effective
on October 1, 2005. Since Budd Inlet 1s on the 303(d) list, EPA requires the new NPDES permit is
a performance-based discharge limit with mass emission limats rather than tlow. Performance lhimits
represent the maximum discharges LOTT has histonically released into Budd Inlet.

The new permit for the water quality imited penods in Budd Inlet redefines seasonal penods into
the summer period from June through September, and adds a spnng/fall “shoulder” peniod
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3-4 Budd Inlet Master Plan

comprised of the months Apnl, May, and October. Allowable BODS5 and Total Inorganic Nitrogen
(TIN) loads are conrolled by the limits contained m Table 3-3. The permt allows a 2-year penod of

adjustment during which permut limits would be

Table 3-3. Department of Ecology N

relaxed (Table 3-3).

PDES Permit Limits, Budd Inlet WWTP,

Effective October 1, 2005
Average Monthly Average Weekly Max Daily  OQuufall!
Load Concentration Load Concentration Conceniration
(Ib/d) (mg/T) Removal _ (Ib/d) (mg/T) (mg/1)
Interim Permit (Present — October 31, 2006}
Summerr  BOD3 1050 o B5% 1576 135 - 1.2
TIN 350 3 - - - - 1,2
Shoulder*  BODS 1231 1 83% 1876 15 - 12
TIN 375 3 - - - - 12
Final Permirt (Spring, 2007) — subject to TMDL process
Summert BODS 671 7 85% 1006 105 = 12
TIN 288 3 - - - - 12
Shoulder* BODS5 900 8 85% 1350 12 -- 12
TN 338 3 - - - - 1,2
Final Permit (no interim limits)
Winrer! BODS 5640 30 85% 8460 45 -- 1.2
NH3-N - 26 - - - 36 1
NH3-N - 22 - - - 3 2
Year TSS 5265 30 B5% TB98 45 - 12
Round Fecal Coliform - 200/ 100 — — 4000100 - 12
Ikl Necomenmale: 0.006 - - - 0.0075 2
Copper
pH Daily minimum is equal to or greater than 6, daily maximum equal to or less than 9 12

1. Outrfalls 1 and 2 refer to North and Fiddlehead Outfalls, respectively

2 Summer = _|une,_|u]:.‘, Augnst, Se-prember
3. Shoulder = Apnl, May, Octaber

4. Winter = November, December, January, February, March

The seasonal limits are primanly mass-based, bu

t mclude imats on average monthly and weekly

concentration for certain constituents. As flow at the Plant increases, the mass-based values will
become more limiting, as expressed in Figures 3-1 and 3-2 for the summer and shoulder peniods

respectively.
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water produced at the treatment plant have not yet been published, the State provides the following
typical values to serve as a penmitting template. Table 3-4 summanizes typical Class A water guality
standards and descnbes the additonal treatment required for groundwater recharge.

Table 3-4. Summary of Class A Reclaimed Water Standards*

Class A Reclaimed Water
Constituent Class A Reclaimed Water Srandards (Groundwater
(umits) Standards Recharge) Comment
Avg ; Avg ; Secondary elluent musi at
BOD (mg/L) Monthly | ABTHE | nongply | ABHEKE | ) imes be oxidized 10
3 20 achieve Class A status.
Av ) N ) Avg ) . _ Secondary effluent musr be
1SS (mg/L) Monthls AvgReskly | Monly | AENEEE | firered 1o achieve Class A
30 7 30 ? £ pams.
Avg Avp Secondary effluent must be
Turbidity (NTU) | Monthly W Monthly mﬂf‘““* filtered 1o achieve Class A
2 i 2 i status.

Secondary effluent must be

Taotal .’\‘l'lmg'n a8 Ser Seve A | h‘qun[glr_ Max. treated tooa hlshrr level to
N (mg/L) comment comment ,:1“ 15 achieve Nitrogen removal

for groundwater recharge.

) ) ; Secondary effluent must be

Total Cohforms I-d. Median | Sample Max. | J-d. Median Sample Max. frther daifacted b0
{#/100 mI) 22 23 22 23 :

achieve Class A stamus.

pH shall be between 6 and 9
pH &9 &9 &2 9 standard units at all bmes.

See See See , 133 shall be measurably
DO See comment 5 !
comment comment comment me at all tunes

* Values taken from State Reclaimed Water Permit (44-2002, available on Ecology website:
hup:/ /www.ecy.wa.gov/programs /wq/reclaim /index. html

To facilitate regulatory review, Table 3-5 compares specific pertinent requirements of the Reuse
Standards as they relate to the Plant design elements.
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Table 3-5. Project Requirements Indicated by Washington State
Standards for Water Reclamation and Reuse

Arnicle /Sectnion

Complance Status

Defnitions

The reclamed water production process wall
begin with oxidized wastewater. The oxidized
wastewater will be coagulated, Aliered, and
disinfected with a hyvpochlonte solution.

Article 1. Irrgation
Secnom 1- Nonfood Crops
Section 2- Land Treatment Systems
Section 3- Food Crops
Section 4 Landscape Imiganon

The propased facilines are desioned 1o
produce Class A reclamed water. Class A
reclumed water s suitable for use on all sies
descabed in Artcle 1.

Article 2. Impoundments
Section 1- Landscape Impoundments
Section 2- Restncted Recreatonal Impoundments
Section 3- Nonresmicted Recreanonal Impoundments
Secoon +-Constructed Benefical Use and Constructed
Treamment Wetlmnds

The proposed Fachnes are designed to
produce Class A reclaimed water. Class A
reclumed water 15 suntable for use on all sies
descobed m Arncle 2

Article 3. Groundwarer Recharge by Surface Percolaton
Section 1- Applicability
Section 2- Treatment Requirements
Section 3- Other Requirements
Secnon 4-Evaluaton

This arucle is not applicable to this facility.
No groundwater recharge 15 proposed.

Article 4. Commercial and Industnal Uses
Secnon 1- Fish Hatchery Basins
Secnon 2- Decorative Fountans
Seconon 3 Flushmmg of Sanitary Sewers
Section 4 Street Cleaning
Section 5 Washmg of Yards, Lots, and Sidewalks
Section 6- Dust Control
Section 7- Dampening of Soil for Compaction
Sectom 8- Water lerting for Consolidanon of Back#ll
Around Pipelines
Section 9- Fire Fighnng
Secton 10-Fire Protection
Section 11- Toiler and Urinal Flushing
Section 12- Ship Ballast
Secnon 13- ‘Washing Aggregate and Making Concrete
Secnon 14- Industrmal Boiler Feed
Secoon 13- Indusmal Cooling
Secnon 16- Industnal Process Water

The proposed facilities are designed to
produce Class A reclamed water. Class A
rechumed water comphies with state standards
for rewse in all apphcations wdentified in
Article 4. Addinonal treatment or hlending
with other water supplies may be necessary 1o
sansfy more stnngent water quabiny
requirements associated with fish rearing,

Arnicle 3. Other Uses of Reclaimed Warter
Section 1- Streamflow Augmentaton
Sectnon 2- Other Uses of Reclaimed Water

The proposed facihnes are designed to
produce Class A reclumed water. Class A
reclismed water 15 sutable for all uses
descabed n Article 5.

Article 6. Other Methods of Treatment

This arnicle 15 not apphcable to this facility.
The method of treament used s mcluded in
the standards.
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3-8 Budd Inlet Master Plan

Arncle/Secnon Compliance Starus

Arncle 7. Sampling and Analysis
Section 1. Protocols and Minimum Frequencies

(a) BOD a) Oxdized wastewater samples are
P
composited over 24 hours, Composite
samples will be collected and BOD
enncentrations determined daily.
(b) TSS (b) Oxadized wastewater samples are

composited over 24 hours. Composite
samples will be collected and TS5
concentrations determined dﬂ}'.

{c) Coliforms {c) Grab samples for coliform analysis wall be
collected daily from Class A reclaimed
water, at 4 time when the wastewater
characteristics are most demanding,

{d} Turbidiy {d} Contmuously recording turbsdimeters wall
be used to monitor the rurbidity of
fltered wastewarer. Turbidity shall be
reconded at least every 4 hours,

(e) Dissolved Oxygen (o) Grab samples for dissolved oxygen will be
taken from Class A reclumed water and
measured daly at a ime when the
wastewnter characteristics are the most
demanding

(f) Laboratory Methods {fy Approved laboratory methods will be
used for analyses and analyses will be
conducted at WDOE approved
laboratornes.

Article 8. Engineering Report This engneering report has been prepared to

Secnon 1. Scope and Minimum Requirements meet the scope and minimum requirements
set forth by the State of Washington in
Sectiom 1, Article 8 of the Standards for
Water Reclamanon and Reuse.

Article 9. Operational Requirements
Section 1. Personnel The treatment plant has a sufficient number
of qualified personnel to operate the
reclumed water Faciliry.
Section 2. Mamntenance A preventative mantenance program will be
prepared for the reclumed water facility and
incorporared into the rreamment plant's
manfenance Program.
Secnon 3. Operanng Records and Reports Operanng records and reports wall be
recorded and maintained according to
WDOE requirements.
Secnion 4. Bypass There will be no piping provisions in the
design that could provide a means for
untreated or partially treated wastewater to
enter the reclimed water distnbution system.
Inadequately treated reclaimed water is
automatically discharged 1o a sanitary sewer.
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Arncle/Secnon

Compliance Starus

Sectnon 3. Dhismnfecnon

{a) Where chlonne is used as the disinfectant in
the treatment process, a minimum chlonne
residual of at least 1 mg/L after a contact nme
of at least 30 minutes s required.

{c) A chlonne residual of at least 0.5 mg/L shall
be maintamned in the reclmmed water during
conveyance from the reclamation plant to the
use area unless waived by the Washmgton
Departments of Health and Ecology.

() Sodium hypochlornite will be used as a
disinfectant at a Ct value of 3 minmg/L
will be mantaned under all
circumstances. Hypochlonite dosages will
he increased compensate for comtact
times less than 30 minutes o msure thar
Cr walue of 30 munmg/L. is mainrained.

(c) A chlorine residual of 0.5 mg/L will be
mamtamed at all ames in the farthest
point of the distnbution system.
Provisions will be included to mject
sodizm hypochlonte solution at the
reclarmed water facilities to maintain this
residual.

Amicle 10. General Requirements of Design
Sceton 1. Flexbahity of Design

Secnon 3. Power Supply

Secnon 4. Storage, Where No Approved Altemative

Disposal System Exists

The proposcd facihines will include process
and piping flexibility to provide the highest
degrees of trearment under varning
circumsances. [nchxded are standby fltrers
and standby pumps to accomplish this, The
water reclamation process flow s diverted o
a samitary sewer whenever reclmmed water
quality conditions approach the maximum
limits required for (lass A reclimed water.
Alarms will be nstalled to provade for
wammg of dismfection system falure (low
chlonne residual) and coagulapon system and
filtration system fulure (rurbidity alarm).
Failure of the exisang plant’s biological
systems 15 presently alarmed by existing
instrumentation systems. Alarms will be
monitored continuously at these facilities.

Water reclamation operatnons will cease as a
result of power supply mterruptions and wall
prevent partially treated water from entermg
the reclamed water distrnibution system.
Reclamed water distobution pumps will be
suppled with standby power to maintan the
supply of reclaimed water {drawn from the
reclumed water storage tank) dunng power
outages

This section is not applicable smce the
existing treatment plant discharge to Budd
Inlet is an approved alternative disposal
system.
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3-10 Budd Inlet Master Plan

Arncle/Secnon

Compliance Starus

Arncle 11 Alternative Rehability Requirements
Secnon 1. Emengency Storage or Disposal

Section 2. Biological Treatment
Secnon 3. Secondary Sedimentaton

Secnon 4. Coagulanon

Sectnion 3. Miltranon

Sechon 6. Dhamfecnon

Since the existing wastewater rreatment plant
can discharge all of its secondary effluent to
the recerang waters, there is no need to
provide emergency disposal of reclaimed
water. In the event of a fulure of any oof the
reclmmed water treamment Facilines, all treated
planr effluent in the reclaimed water facilines
will be discharged to the sanitary ine leading
to the headworks of the treatment plant.

All provisions of this section are currently
met by the existing treatment plant.

All provisions of this section are currently
met by the exisang treatment plant.

The proposed facilines will include adequare
polymer storage, supply, and metenng
capabidines. A polymer metenng system wall
be provided.

Prowisions for automatically activated long
term disposal meeting the requirements of
Article 11, Section 1 will be provaded.
Turbndity alarms wall be provided to signal
water quality fulure i the filters. The alarm
will automatically divert excesswely turbid
Eh{!l'!d Flﬂﬂt E'Eﬂ.l.'ll!ﬂl to Th{‘ Sﬂ.l'l.hﬂf!f SewWer as
a long-term disposal option. Mulnple filters
will also be provided and capable of treating
the ennre flow with one unit out of service.
Sodium hypochlonte will be used as the
disinfectant. A dedscated standby metenng
pump will be provided to apply sodium
hypochlonite downstream of the filters. Each
metenmy pumnp will be wlanned for failure
detection and non-dismfected Bltered
secondary effluent will be diverted to the
sanitary sewer as a long-term disposal option.

Article 12. Use Area Requirements

All reclaimed water valves, lines, and storage
facilines will be propery labeled according to
State Standards for Water Reclamation and
Reuse. Reclumed water distnbunon and
cross connection control will conform with
State and City of Olvmpia standards. Setback
distances shall be set according 1o State
Standands for Warer Reclamation and Reusc.
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CHAPTER 4

PLANT DESCRIPTION

This chapter provides an overview of the Budd Inlet Treatment Plant. The Plant 1s made up of a
number of constituent systems, each of which s discussed in terms of function, condition, and
capacity. Design data are provided where applicable. Detention times for various components are
provided in terms of peak monthly and peak hourly flows. Since the new NPDES pernut does not
define discharge flow limits, projected 2025 peak monthly and hourly flows of 32.6- and 86.4-MGD,
respectively, will be used to calculate detention nmes.
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Secomdary 3 (b
Headaurks Arrvkng  — Anotic Al — R | ——
. Clarifiers Driginfectaon
: Faer ] Haem Rasse La I—.
i wk Waste
- Activaied
Primary Skodpe i Dissolved Air #
- Flotathom ™
| Thickeners
Koy Anagrobi —r
DMgraers
—s Sindge Flomx Filsy
—t Liguer Flows
....... 8 Flows [hering Copventional Activated Centrifinges Claes A
£ Miade of Dperamon Omiy - \
3 . i Reclarwed
& Wales
; T nmeread
Aludgr
Figure 4-1. LOTT Treatment Plant Process Flow Schematic
LIQUID STREAM
Preliminary Treatment

The purpose of preliminary treatment is to remove large debnis and easily settleable matenal from
raw SL"\\-";'IEI‘.“

Wastewater is directed through the headworks, which includes influent screens, grit removal tanks,
flow equalization tanks, and mfluent pumps as shown on Figure 4-2. Table 4-1 contains design
criteria for the prelimmnary treatment units.
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4-2 Budd Inlet Master Plan

Table 4-1. Preliminary Treatment Design Data

Process Element Number of units | Design Value | Reference
Flow measurement
Influent, accoustc doppler (ADFM), inches 1 ol (1
Influent screening
Mechanically-Cleaned Perforated Plate Escalator Screens 4 (3
Perforated Screeming Opening, inch 0.25
Capaary (each), MGD 25
Chopper Pumps, gpm 2 200 (3
Screenings Compactors, ft®/hr 2 45 (3
Grit removal
Aerated gnt chambers 2 2
Length (f) 55
Width (ft) 20
Average Depth (fi) 11.3
Detention time @ PMF, min 10.8
Detennon nme @@ PHE, muin 41
Agitation wr blowers 3 (2)
Gar pumps, recessed mpeller, constant speed, gpm 10 150 2
Gt separator, cyclone, gpm 2 200 (2)
Gt washer, ton/vr 2 1.5 (2
Influent pumps
Large wmits, MGD (each) + 18 (1)
Small umt, MGD | 5 (2
Flow equalization basins, MG (total) 5 25 {1

(1. Discussion with Plant staff
{(2). LOTT WRMFP, 1998

(3). LOTT WWTP Bar Screen Replacement Engineering Report, CH2M Hill, 2002
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Figure 4-2. Preliminary Treatment Flow Schematic
Influent Flow Meter

LOTT has installed an Accoustic-pulse Doppler Frequency Modulating (ADFM) flow monitor in
the 60-inch Plant influent pipe. The meter 1s tied into the Plant’s control system, and allows for real-
time control. The data logging script is currently programmed to report up to 100-MGD, but this
value can be increased should the need anse.
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Influent Screens

Raw sewage enters the treatment plant through the influent splirter box and four influent channels
n the screening area. Motor-operated sluice gates at the head of each channel control influent raw
sewage flow through the headworks. Four mechamically cleaned perforated plate escalator screens
located in the channels remove large debns from the influent wastewater. Flow passes through a
series of perforated plates which are continuously rotated along a circuit. As the circuit moves
along, plates are brushed and screenings are conveyed to a pair of screenings pits. Macerating
chopper pumps convey ground-up screenings to a washer/compactor umt, which dewaters the
screenings to allow for landfll disposal. Each screen has a rated capaaity of 33-MGD. Screenings
are collected and hauled to the Thurston County landfll for disposal.

Grit Remowval

After screening, wastewater enters two aerated gnt removal tanks. Gnt removal removes large
morganic and organic particles to protect downstream equipment from excessive wear and tear. Gnt
tanks have been designed for peak storm flow conditions.

According to the Department of Ecology’s Critena for Sewage Works Design (1998), also known as
the Orange Book, acrated gnt chambers should be designed for a peak flow detention time of 3 to 5
minutes. A 4-minute detennon time corresponds to a peak flow of 87.9-MGD with both tanks
online. Ths limut is just above the anticipated peak hourly storm flows through 2025 (Chapter 6),
and substantially higher than the firm capacity of the influent pumps (34 MGD). Single tank firm
capacity at 4-minute detention time 1s 43.9-MGD.

The detennon time i the tanks 1s high enough for the tanks to serve as preaeration tanks under
average How condinons. Alternately, for flows up to 35-MGD (5-minute detention time for a single
grit tank), one grit tank may be taken out of service to reduce energy consumption. Design criteria
for the gnt removal units are presented in Table 4-1.

The bottom of each gnt tank is steeply sloped to accumulate gnit into five collection hoppers on the
side of the tank where 1t 1s removed and pumped tor further processing. An air sparger at the
bottom of each hopper keeps separared gnt from becoming compacted. Three agitation air blowers
supply air to the gnt separation tanks. However, operations staff have found that only one blower is
necessary for grit removal.

During draining and cleaning of the anaerobic digesters, grit and accumulated debnis are directed
through the north gnt tank. Dunng this procedure, the influent wastewater flow 1s diverted to the
south gnt tank.

Gnt accumulated in the hoppers is removed through ten recessed impeller grit pumps and conveyed
to the gnit screening/handling room. The grit is then processed through a cyclone separator and a
grit washer/classifier to remove fecal matter, excess water, and other highly biodegradable materal.
The settled grit 1s then screw conveyed to storage hoppers for disposal. Liquid supematant from the
separator and classifier are recycled to the plant influent sphtter box.
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Influent Pumping /Flow Equalization

The purpose of the influent pumping system is to lift and convey the degritted raw sewage to the
primary sedimentation tanks through two 3(-inch diameter force mains. Degntted sewage overtlows
from the west side of the two gnt tanks to two influent wet wells (see Figure 4-2). A normally open,
motor-operated sluice gate can be used to combine/separate influent wastewater streams or 1solate
pumps. Four varuble-speed, 200-hp centrifugal pumps located on the west side of the wet wells and
one variable-speed, 50-hp cenmfugal pump located on the south side of the south wet well provide
nfluent pumping capacity. The large pumps each have a capaaity of 18-MGD. The small pump,
with a capacity of 5>-MGD, is used during low flow conditions and for tnmming capacity on the
larger pumps.

Scum and grease balls accumulate on the hquid surface on the influent wet wells but are eventually
drawn down into the mfluent pump suction and removed in the primary sedimentation tanks. A
more positive method of scum removal 1s needed for higher flows and loadings.

Equalizanon tanks provide up to 2.5 million gallons of storage in five tanks, Three equalizanon
tanks are south of the south wet well beneath the employee parking lot. The tanks fill in senes with
the flow controlled by internal weirs. The two north cqualization tanks are undemeath the anacrobic
digesters. All equalization tanks gravity-drain back to the wet wells. Pnor to the 1993 plant upgrade,
the flow equalization system provided temporary storage of wastewater during peak flow conditions.
Hydraulic capacity was installed durning 1993 that allowed direct treatment of influent peak-hour
flows up to 64-MGD (firm capacity.) The combination of the flow equalization tanks and added
hydraulic capacity reduces the probability of a Combined Sewer Overtlow (CSO) event. Flow
equalization can be used to minimize carbon loading fluctuations to the biological treatment process.

Primary Treatment

Primary treatment 1s used to remove easily settleable matenal trom the raw wastewater, Pnmary
treatment at the LOTT Plant includes flow measurement, seven rectangular primary sedimentation
tanks with tipping trough scum collectors, surtace return thght sludge collectors, and dedicated
sludge pumps. Design data for the primary treatment process is shown in Table 4-2.
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Tablc 4-2. Primary Trcatment Design Data

Process Element Number of units | Design Value | Reference
Prmary Flow Measurement
Influent, Parshall Flume, MGD 1 35 (1)
Pamary Sedimentation
Primary Sedimentation Tanks 7 (1)
Length (ff) 125
Width (ff) 14
Depth (f) 8
Detention time @ PMF, min 324
Detennon nme @ PHF, min 122
Sludge Pumps M
Progressive cawity, gpm 1 200
ODS positve displacement, gpm 4 100

{1). LOTT WRMF, 1998.

Primary Influent Flow Measurement

The flow rate of raw, degritted sewage entering primary treatment is measured by a 60-inch throat-
width Parshall flume located in the primary sedimentation tank influent channel. The discharge of
the flume 1s several feet upstream of a 90-degree bend, which directs wastewater into the primary
influent channel. The 90-degree bend is not desirable since it does not provide hydraulically smooth
flow conditions for the flume discharge and it disproportionately loads individual sedimentation
tanks. However, the resulting turbulent conditions downstream of the flume have not impaired
flume calibration, according to Plant staff. This flow measurement s used by the plant computer to
control influent gates and the pump speed for influent pumping, return activated sludge, waste
activated sludge, and internal mixed liquor recycle pumping. The new Plant influent flow monitor,
mstalled in 2003, currently acts as a backup system.

Primary Sedimentation Tanks

Seven idennical and covered rectangular pnmary sedimentation tanks remove floatable matenals and
easily sertleable solids from influent degntted sewage. The west tank 1= operated independently,
whereas the remaining six tanks are hydraulically connected and operated in pairs. Wastewater 18
distributed to the pnmary sedimentation tanks from the distnbution channel. Effluent from the
primary sedimentanon tanks overflows into weirs at the end of each tank. Removal rates average 60
to 70 percent for solids, and 20 to 40 percent for BOD. Sluice gates can direct pnimary effluent to
the first anoxic basin or to an intermediate pump station wet well, depending on the biological
treatment system mode of operation (see below) and flow levels. 1ligh level alarms in the
mtermediate pump station wet well can cause primary effluent to be bypassed to ultraviolet (U'V)
disinfection.
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Chain and flight collectors run along the bottom of each tank to push the settled solids to collection
hoppers at the upstream end of each sedimentanon tnk. The bottom longatudinal collectors convey
settled solids to the hopper, and cross collectors transfer sludge from the hopper to the sludge pump
sump. The upper return thight of the longitudinal collector moves floanng matenals to tiling scum
skimmers at the downstream end of the tank. Floating matenal (scum liquor) flows by gravity to the
scum holding tank located in the headworks building.

Primary sludge 1s removed from the pnmary sedimentation tanks and pumped to the dissolved air
Hlotation thickeners. The plant staff has the option of using a set of four ODS daphragm pumps
(one dedicated to each pair of tanks) or through a single, positive displacement, progressing cavity
(Moyno) pump. Plant staff prefer the progressing cavity pumps because a steady flow to the DAF 1s
preferred for solids loading, Sludge tlow 1s measured using a magnetic flow meter.

The primary sedimentation tanks perform well but are near the end of their useful life. The primary
sedimentation tanks are the sole remnants of the original treatment plant constructed in the 1940s.
Historically, LOTT has repaired these tanks for leaks and retrofitted them for process optimization
and odor control. However, the conditon of the subgrade structure will require these facilities to be
replaced within the next few years.

Scum Handling

The scum handling system provides a single means of concentrating, stonng, and disposing of scum
collected from the primary sedimentanon tanks and the influent wet wells. Scum from other sources,
such as the secondary clarifiers and aeration and anoxic tanks, 15 routed directly to the influent
sphitter box through the septage and samitary drain piping systems. An overhead spray system in each
wet well can direct scum to a scum sump located between the two wet wells. Flow into the sump can
be controlled by penodic opening and closing of two sluice gates. This scum collection system is not
used because plant staff found it difficult to optimize the overhead spray system.

Scum collected from the primary sedimentation tanks is conveyed to the scum holding tank in the
blower room of the headworks building. The Plant has recently instituted a biological scum
digestion process which relies on the addition of specialized bactena. These bactena, stored in
powder form, are activated by mixing with warm water. The warm water suspension is added to the
primary sedimentanion basins just upstream of the scum collection troughs. Scum plus the added
bacteria flow to the scum holding tank. The scum holding tank has been modified to allow for
oxygen addition via a flexible plastic bubbler, as well as a causnc drip to control pH. Plant staff can
control the hydraulic retention time in the tank by adjusting the frequency and depth of
pumpdowns. Currently, a detention hme of 2.5 days has been implemented. The digested contents
of the scum tank are pumped back to the Plant headworks. Since this process has been
imp]f:mcntcd, the Plant has been able to discontinue use of the scum concentrator, and eliminate the
need for landhill disposal.

Foul air 1s exhausted from the primary sedimentation tank building through a mixed media odor
control system housed inside the buillding.
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4-8 Budd Inlet Master Plan

Secondary Treatment Process

The secondary treatment process enables LOTT to meet its NPDES permit himuts. Primary eftluent
15 conveyed to the secondary treatment process for additional removal of organic carbon and,
depending upon the nme of year, nitrogen. The LOTT permut contain seasonal nitrogen limits for
both summer and the spring/autumn shoulder peniod. In response to permit conditions, the
secondary treatment process can be operated in two separate modes: 1) conventional activated
sludge - carbon removal in wanter: and 2) biological nutrient removal (BNR) - carbon and nmitrogen
removal dunng summer. With implementation of Class A Reclaimed Water production, the Plant is
shifting to year-round BNR treatment to maimntain the required low effluent nutrient levels. A
process flow schematic for the secondary treatment system is shown on Figure 4-3. Biological
nutrient removal uses all secondary treatment tanks, whereas conventional activated sludge relies on
the first aeration basins to provide most of the treatment.
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Figure 4-3. Secondary Process Flow Schematic

Flow through the secondary treatment system is controlled by the intermediate pump station and
the sphitter box. Other important components of the secondary treatment system include the
process aeration blowers, channel aeraton blowers, retum activated sludge (RAS) pumps, methanol
teed system, secondary clantiers, and the soda ash feed system. Design data for the secondary
treatment process is shown in Table 4-3.

TAU1/2006 321 PM - O:\25134 LOTT Budd Inlet Treatment Plant Master Plan', 500 Prepare Facihities Plan' Final', Foal Wond Doctmments Chapter 4
Desenphion.doe



Chapter 4 — Plant Descniption

49

Tablc 4-3. Secondary Trcatment Design Data

Process Element Number of units | Design Value | Reference
First Anoxic Tank (stage) 16 (1)
Length (ft) 42
Width () 42
Depth (ft) 8
Mixers, verncal propeller, hp 1 10
Recycle Rano, max +1
Detention time @ PMF, hr 1.2
Detention nme (@ PHF, hr 05
First Aeration Basin (train) 5 (1)
Length (fr) 240
Width (f) 50
Depth (fi) 24
Acrators, fine bubble Full bottom
Mixers, vertical propeller, hp 1 25
Detention nme @ PMF, hr 1.9
Detention nme (@ PHF, hr 3.0
Second Anoxic Tank (stage) 6 (1)
Length (fi) 39
Width (f) 39
Depth (f) 24
Mixers, vertical propeller, hp 1 15
Detention time @ PMF, hr 1.2
Detention ime (@ PHF, hr 0.3
Second Aeration Basin (irain) 2 (1)
Length (ft) 39
Width () 39
Depth (fi) 24
Aerators, fine bubble Full botrom
Detention time @ PMF, he 0.4
Detention nme @ PHF, hr 0z
Process Aeration (1)
Single stage contrifugal 4
Power, hp 300
Capaaty, icfm T A0
Intermediate Pump Station (1)
Vertical wet pat variable speed
75-hp, MGD (each) 2 17
150-hp, MGD (each) 4 33
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4-10 Budd Inlet Master Plan

Secondary Clarifiers 4 (1)
Diameter (i} 120
Depth (ft) 145
SOR (@ PMF, gal/sf/day 721
SOR @ PHF, gal/sf/day 1,020

RAS Pumps 8 (1
Power, hp 20
Capacity, gpm 2000

WAS pumps 4 (1)
Power, hp 10
Capacity, gpm 300

(1). LOTT WRMP, 1998

Under the LO'T'I' NPDES permut, the Plant can be operated to optimuze biochemical oxygen
demand (BOD3) removal without a total inorganic nitrogen (TIN) restriction. In this operating
mode the first anoxac basins are bypassed and primary effluent is sent directly to the first acration
basins (via the intermediate pump station) for BODS removal.

The first aeration basin consists of five separate trains, each containing four cells (20 cells total).
Return activated sludge is pumped trom the secondary clanfiers to the distribution box at the
southcast corner of the first acration basin, where flow is proportioned to cach opcerating train.
Primary effluent may enter any or all of the first three cells. This feature allows the first aeration tank
to be operated in plug flow, step feed, or reaeration schemes. The influent channel 1s equipped with
channel aeration diffusers and foam suppression sprays.

Mixed liquor (ows (rom the frst aeration basin o the secondary clanfiers as shown in Figure 4-3.
During conventional activated sludge operanion, flow is directed to the clarifiers via a gate at the
south end of the discharge channel. The discharge channel 1s equipped with aerators. The discharge
channel is also equipped with floating scum skimmers at each end to collect and remove scum to the
headworks.

Biological Nutrient Removal System

The LOTT Biological nutrient removal system operates a four-stage Bardenpho™ process to
optimize total inorganic nitrogen removal from the plant effluent. The four-step process consists of:
1) first anoxic basin, 2) a first aeration basin, 3) second anoxic basin, and 4) second acranon basin.
Nitrogen 18 selectively removed biologically by exposing the sewape through controlled alternating
anoxic and aerobic environments to allow nitrificanon and demitnficanon to occur sequentually.

Organic nitrogen and ammoma are oxidized to minite and mitrate (mtnfication) by mitntying
organisms in the first aeraton basin. A large fraction of the mitnified mixed liquor s recycled to the
first anoxic basin, where denitnfying organisms reduce the mirrate to nitrogen gas unlizing the
primary eftluent as a carbon substrate to achieve demitrificanon. Any residual nitrate not recycled to
the first anoxic basin is denitnified in the second anoxic basin. The denitrified mixed liquor is
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reaerated in the second aeranon basin prior to proceeding to the secondary clanfiers. While some
mitrogen, as ammorn, 15 utihzed mcell synthesis, the majonty of the mfluent mrogen 15 removed
from the wastewater as nitrogen gas.

Biological nitrogen removal is sensitive to temperature and solids retennon time (SRT) and require
an adequate supply of readily biodegradable carbon, measured as BOD or chemical oxygen demand
(COD) in the influent wastewater. Until early 1996, the LOTT plant influent contamned sufficient
BOD to achieve the desired level of demmification. Irregular discharges from the Olympia Brewery
Company caused a depletion of the readily biodegradable porton of organic carbon substrate when
the brewery was not in production, Enforcement of a pretreatment program also substannally
reduced the supply of readily biodegradable carbon.

Methanol supplementation of the influent carbon substrate immediately upstream of the second
anoxic basin was successfully implemented to sustan denitnfication in the face of decreasing
brewery flows dunng the late 1990s to the brewery closure in 2003.

When the biological mitrogen removal process is not in operation (November 1 through March 31),
the first and second anoxic basins and the second aeration basin are bypassed wia the diversion
structure as shown on Figure 4-3. Under this operating mode, primary cffluent flows to the
mtermediate pump stanon and then i1s pumped to the first aeration basin. Return activated sludge s
added with the primary effluent.

First Anooac Basin

The purpose of the first anoxic basin is to demtnfy combined RAS, mixed liquor recycle, and
pnmary effluent when operating in nutnient removal mode. Prior to the 1994 expansion, the first
anoxic basin was a high punty oxygen activated sludge basin. During the expansion, the structure
was modified to provide four parallel trains of four anoxic cells (16 total cells). Each cell 1s stirred
using a 10 hp vertical mixer. Onginally, these mixers were surface aerators that were retrofitted with
motors, shafts and propellers for mixing to minimize air entrainment. The mixers are controlled by
dissolved oxygen concentranon measured in the first cell of cach tran.

Primary effluent enters the east end of the anoxic basin through control gates in the first cell of each
train. The return activated sludge flow is distributed using weirs upstream of the first cell of each
train. Internal mixed hiquor recycle is discharged to the bottom of the first cell of each train through
a dedicated pipe from the splitter box. Denitrified mixed liquor 1s conveyed to the intermediate
pump station for further processing,

Since the first anoxic and first aeration tanks are physically separated, operational flexibility 1s
compromused and nutnent removal performance reduced because staff cannot finely adjust the
anoxic tank volume in response to changes in the influent loadings. In order to function oprimally,
readily biodegradable substrates should be consumed in the anoxic basins, and should not be
available to the aerobic basin. This requires a careful balance between the anoxic and aerobic basin
volumens, which currently can only be achieved by bringing entire treatment trams in- and out-of-
SErvice.

Plant operating staff has not reported any mechanical operanional problems in the first anoxic basin.
However, the rotanonal speed of the mixers has resulted in some process problems assoctated with
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4-12 Budd Inlet Master Plan

air entranment. The presence of air in the anoxic tank can provide a selective advantage against
preferred orgamsms, which also reduces demmficanon process effeciveness. The first anoxic basin
1s bypassed when operating in the conventional activated sludge mode.

Intermediate Pump Station

‘The purpose of the intermediate pump station 1s to hit and transfer pnmary eftluent, demtnhied
mixed liquor, plus RAS and recycle flows to the first aeration basin as shown on Figure 4-3. The
Intermediate Pump Station contains two wet wells. Each wet well houses two 30-inch, 150-hp and
one 24-inch, 75-hp vertical pumps with variable frequency dnves.

The intermediate pump station raises the mixed hiquor and pnmary effluent flow by about 10 feet to
allow mixed liquor to flow by gravity through the remaining elements of the secondary treatment
process and UV disinfection. Since the primary cffluent plus RAS and recycle flows arc pumped,
there is a substannal operating cost penalty. This penalty will increase proportionally with energy
costs.

First Aerairon Basin

The purpose of the first aeration basin 1s to prowide air for carbonaceous oxidation and mtmification.
This basin was constructed dunng the 1994 expansion, Since the basin s physically separated from
the other secondary treatment basins, it contributes to the operational complexaties and operational
COsts.

The first aeration basin consists of five separate trains, each containing four cells (20 cells total).
Under the convennonal mode of operation, return activated sludge 1s pumped from the secondary
clanifiers to the distmbution box at the southeast comer of the first aeration basin, where tlow i3
proportioned to each operating train. Pnmary effluent may enter any or all of the first three cells.
This feature allows the first aeration tank to be operated in plug flow, step feed, or reaeraton
schemes. The influent channel 1s equipped with channel aeranon diffusers and foam suppression
sprays. Under the BNR mode of operanon, return activated sludge s pumped back (o the first
anoxic basin.

Mixed liquor proceeds from the first aeration basin to the sphitter box (Figure 4-3). During BNR
operation, a gate in the north end of the discharge channel opens, directing flow to the splitter box.
Aerators in the first aeration basin discharge channel are turned oft to hnut dissolved oxygen
entering the anoxic basins. As in the conventional activated sludge mode, floating scum skimmers
il'l fhf“ diﬁl‘hﬂl’gﬂ l':]'ﬂl'.ln[‘:] ['.nl:lﬂ'." 'ﬂnd remove scum o f]'.l.l‘. I'I-E'.'.'I.d“rﬂrki_

Process air 1s provided to the first aecration basins through a network of fine-bubble, membrane
diffusers located in a fixed gnd at the bottom of each tank. Diffusers are 9-inch diameter, membrane
type. The aerator gnd 1s arranged to facihitate air delivery and operational flexibihity. The diffusers are
arranged more densely in the upstream end of each tank to allow more air to be introduced where
oxygen demand is greatest. Each cell contains a number of blank diffuser holders equal to
approximately 10 percent of the total diffusers in the cell to allow for additnonal diffusers if
necessary. In the fourth cell of each train, ditfusers have been placed in three rows around the cell
perimeter. This enables the mixed liquor dissolved oxygen concentration to decrease to less than 0.5
mg/ L prior to transfer to the first or second anoxic basins. High dissolved oxygen concentration in
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the anoxic basins disrupts the denitnification process. A 25-hp mechanical mixer located in the
fourth (final) cell of each tram keeps the mixed hquor sohds suspended.

The diffused aeration system uses compressed air from blowers located adjacent to the first anoxic
basin. The main aeration header, which supplies process air, runs across the east end of the first
aeration basin to two separate headers branching off for each train. One header serves the first three
cells of each train and the second leg delivers air to the fourth cell only. For mantenance purposes,
each train can be isolated with a manual butterfly valve.

For process air control between basins, each header 1s equipped with motorized, modulating
buttertly valves. The position of each valve 1s controlled by dissolved oxygen concentration. Manual
buttertly valves on the drop leg to each cell allow air flows to be balanced between cells in a train.
Hot wire anemometers upstream of each motonized valve continuously measure airflow. Also,
portable airflow monitors may be placed in each drop leg for airflow balancing between cells.

In 1997, Plant statf reported widespread deterioration and failure of the diffuser membrane material.
This resulted in larger air bubbles and reduced the oxygen transfer efficiency. The diffuser
manufacturer (Sanitaire) supplied two altemnative membrane designs which have been installed
without further problem.

Splitter Baxe

The splitter box 1s a hydraulic control structure used to distnibute recycle and finish flows between
the first and second anoxic basins in the nutrient removal mode. The structure is located
immediately upstream of the second anoxic basin. Modulating pneumatic plug valves control the
flow of mmfied mixed liquor from the first acraton tank to the first anoxic basin for demimfication
based upon a manually set recycle ratio. Modulating hydraulic shide gates are used to equally split the
flow of mixed liquor to two trains in the second anoxic basin. The flow rate through the second
anoxic basin 1s equal to the sum of the plant influent and RAS flow rates. The splitter box 1s not
used duning convennonal activated sludge mode operation.

The splitter box influent flow rate 1s measured with a 60-inch magnenc flow meter. Four 25-inch
diameter pipes are used to convey flow from the splitter box to the first anoxic basin. Each pipe is
equipped with a magnetic flow meter and a pneumatic plug control valve.

Second Anavcef Second Aeration Basin

The second anoxic and second aeration basins provide the final biological demitnfication and
nitrification steps prior to setthing and disinfection. This basin was installed dunng the 1994 plant
expansion and consists of two trains each with four cells (eight total cells) (see Figure 4-3). The first
three cells of each tran serve as the second anoxic zone and the fourth cell as the second aeration
zone. This basin 1s in service only during nutrient removal mode. Mixed hiquor from the sphitter box
1s proportioned into the first two cells of each tran. The first cell of each train can also be 1solated
from the downstream cells. This allows operation of three, four, or six anoxic cells to optimize final
denitrification. Mixed liquor from the anoxic cells flows to the final two aerated cells. During warm
weather, the plant may with one second anoxic/second aeration basin train in operation. Both trains
are used during cool weather conditions because of the slower reaction rates.
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Aur is supplied to the second acration basin similarly to the first aeration basin. Mixed hquor from
the second acration zone flows to the diversion structure and on to the secondary danfiers.

Process Aeration Blowers

Process air 1s supplied to the first and second aeranion basins using four constant speed, single-stage
centrifugal blowers. The blowers, manufactured by Roots are rated ar 7,400 cubic feet per minute
(1ctm) and equipped with 300-hp motors. The blowers operate under a cascade control system.

Secondary Clarifiers

The purpose of the secondary daritiers 1s to separate mixed hquor solids from liquid effluent for
disinfection. The four Dorr-Olver secondary clanfiers, installed in 1976, have a 120 feet diameter
and a 15-foot sidewater depth. Designed as center feed and peripheral overflow units, they are
equipped with inboard launders and weirs. During 2003 several of the launders failed and LOTT
replaced the fiberglass units with a concrete launder and weir attached to the exterior wall. The
result of this project was a reduction in the overall weir length however, the launder also created a
baffle to deflect short arcuiting eddies back into the sludge blanket. The net effect of these
improvements on the capacity had not been assessed at the time of this report. Settled sludge 1s
drawn from each clanifier through dedicated return activated sludge (RAS) pumps from an intake
manitold located on the collector rake arms.

IZach clanfier 1s equipped with two RAS and one WAS pump. The eight RAS pumps are vertical,
mixed-flow, wet pit type pumps with vanable speed drives. A magnenic flow meter 15 used to
measure the flow from each pair of pumps. In conventional activated sludge mode, two pumps
withdraw RAS trom each clanfier and recycle it to the first aeration basin. In nutnent removal mode,
RAS is recycled to the first anoxic basin.

Waste activated sludge (WAS) 1s withdrawn from each RAS wert well and directed to the dissolved
air flotation thickeners for solids processing. The four Stromag WAS pumps are equipped with
vanable speed drives. The WAS pumps are used to maintan the solids retention ime (SRT) for the
secondary treatment process. The WAS pumps are operated continuously to even out the load to
the dissolved air flotation thickeners.

Generally, the secondary clanfiers perform very well, producing effluent with suspended solids
concentration below 10 mg/L when mixed liquor settling performance is unimpaired by filamentous
Organisms.

Methanaol Feed Systen

The purpose of the methanol teed system is to supply readily biodegradable carbon when the carbon
to nitrogen (C:N) ratio in sections of the biological treatment system falls below operating limits
required for adequate nutnient removal. These conditions have become more common since the
shutdown of the brewery. Methanol can be pumped to the pnimary sedimentation tank effluent
channel or the influent channel of the second anoxic basin depending upon biological treatment
process objectives. Methanol is stored in a 7,000-gallon, above-ground tank adjacent to the UV
disinfection building. The methanol delivery system 1s computer controlled.
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Soda Ash Feed System

Although this system has never been used, the soda ash teed system could provide additional
alkalinity when nitrification lowers the exasting alkalinity too much. The system consists of a storage
stlo, a volumetnc feeder, a solution tank mixer, two slurry pumps, and a bin vibrator. This system
delivers a soda ash or lime slurry at the diversion structure adjacent to the second anoxic basin.

Ultraviolet Disinfection

The ultraviolet (UV) disinfection system is the final liquid stream processing step. Its purpose is to
disinfect the secondary effluent to maintain fecal coliform concentrations below 200 MPN /100 ml.
on a monthly average basis and 400 MPN/100 mL on a weekly average basis to sansfy NPDES
permit requirements. The ultraviolet disinfection system consists of seven channels, each 5 feet wide
and 25 feet long, Six channcls arc cquipped with Trojan 4000 UV disnfectnon cquipment, while the
seventh is vacant for future expansion. A UV disinfection system relies upon UV light exposure time
trom the lamps. To optimize exposure to UV light, water depth in each channel 1s maintained at 2
feet to ensure complete submergence of the lamps. Each channel can disinfect between 3 and 11
MGD of secondary effluent.

Individual UV lamps are 58 inches long and arranged in modules across the wadth of a channel. A
module contains eight vertically stacked lamps spaced three inches apart. A group of 20 modules are
mstalled across the width of each channel formung a bank of lamps. Each channel contains nwo
banks of lamps. The spacing of the lamps provides sufficient UV radiation to ensure destruction of
pathogemc microorgamsms dunng the hydraulic residence nme in the channel. The pertformance of
the UV disinfection system is contingent on the successtul performance of the secondary clanfiers,
since high suspended solids will block the UV radiation and reduce the amount available for
disinfection.

The operational manual recommends rotation of the channels on a peniodic basis. However, this
resulted in an elevated rate of lamp failure (lower mean time to failure). Also, infrequent wetting of
channels led to the proliferanon of flics in the UV building. Consequently, the plant staff changed
the operations to maintain flow through at least two channels for long periods of nme. This has
reduced the frequency of lamp failures and minimized the occurrence of flies by keeping active
channels full of warer.

Current operational practice 18 to shutdown the UV disinfection system in the event of a plant
power outage, Once switched to emergency power, all six channels may be operated, depending on
power usage throughout the Plant. The UV lamps and influent gates to these two channels must be
manually started before pnmary effluent can be processed under these aircumstances. Up to 33-
MGD can be treated under emergency power operations.

Effluent Pump Station

UV-disintected secondary eftluent flows to the effluent pump station for discharge trom the Plant
to Budd Inler or sent to the reclaimed warer filters. The pump station is equipped with seven (7)
pumps and (3) three wet wells (A, B, and C), connected by motor-operated sluice gates. There are
five pumps in Wer Well A discharging to the North Outfall. Plant staff report an operational
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pumping himitation of 50-MGD (total effluent flow) due to pressure in the outfall pipeline. One
pump m each of wet wells B and C route discharges to the Fuddlehead outfall; they are used only for
pumping overflows from the equalizaton basins and disinfected final effluent under emergency
conditions. Plant staft estimate pump capaaty at approximately 15-MGD per pump. The normal
mode of operation 1s to have all the gates open except a bypass gate. This provides a larger working

volume and simplifies maintenance of a wet well level set point.

Wet well A also contans three 50-hp vernical turbine pumps. These pumps (1,100 gpm at 128 feet
total head) are used pomanly to feed the Plant’s Reclaimed Water Facility with secondary effluent
passed through a self-cleaning strainer. A portion of this flow 1s diverted upstream of the strainer to
provide unscreened fill water for the thickeners. A portion of the stramned secondary eftluent 1s
directed to the low temperature heat loop system which supplies cooling water to heat exchangers in
the blower building. This system is also used to fill the first aeration and the second anoxic/second
acration basins.

Reclaimed Water Facility

The Plant’s Reclamed Water Faality, completed in 2004, uses a sand filter and sodium hypochlorite
disinfection to bring secondary effluent up to Class A Reclumed Water Standards. The Facility is
capable of treating up 1© 1.5-MGD of flow on a continuous basis.

Secondary effluent 1s conveyed to the filters from effluent Wet Well A wia a low-pressure force
main. The force mam is routed near the chemical metering building to allow for injection of
coagulants and sodium hypochlorite solution for disinfection, prior to discharge at the filters. A two
stage stanc mixer installed in the force main downstream of the chemical injechion points provides
tlash mixing of coagulants and disinfectants in the oxidized wastewater stream upstream of the
filters.

Coagulated plant effluent is filtered and then discharged to the contact basins for disinfection.
Filtration rates are adjusted by varying the speed of the filter feed system pumps. The sand media in
each filter 1s circulated and backwashed via a pair of sand arculating/ backwashing units. Aside
from the sand media, these filters do not have moving parts. The archift pump mechanism m each
sand circulator/backwash unit is driven by an air supply furnished from the plant’s existing service
air system.  Although these filters are often capable of unit filtration rates in excess of five gpm per
square foor of filter bed (area of a honzontal section through the filter bed), the filters for this unit
are based on a maximum design unit filtration rate of 3.5 gpm/sf.

The State of Washington’s Standards tor Water Reclamation and Reuse require a 0.5 mg/L total
chlorine residual in the transmission lines. This cannot be accomplished with a UV system. For
these reasons, sodium hypochlonte solution is used as a disinfectant. State guidelines for Class A
reclaimed water also require a one mg/L chlorine residual at the end of a 30-minute contact ime for
chlorine disinfection. A contact basin downstream of the sand filter ensures that the appropnate
contact ime with the disinfectant is achieved. A chlonne residual analyzer provides a feed back
control system for the imitial bleach addihons. A second chlonne residual analyzer venties that tree
chlorine residual is ar least one mg/L ar the ouder from the collection channel for the contacr basins.
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This water 1s filtered and disinfected to Class A standards, and a portion is stored m a 140,000 gallon
capacity clear well. Three verncal turbine pumps draw water from the dear well 1o be dismbuted
through the plant for equalization basin washdown, scum and foam suppression spray systems,
cooling makeup water, and in the grit washers and pump seal water systems.

Reclaimed water distribution and pumping 1s accomplished via three varable speed vertical murbine
pumps, each located 1n a sump adjacent to the storage tank. The system 1s designed so that two
pumps will be capable of providing a reclaimed water dismbution pumping capacity of
approximately 2100 gpm at a minimum pressure of 65 psi. The third pump 1s a standby pumping
unit, A vanety of specialty valves have been included in the pumping system to relieve pressure
surges in the force main, air trapped in the line, and potential vacuum conditions. A
hydropneumatic tank maintains system pressure and flow dunng pump starts, minimizes pump
cycling, and dampens pressure surges in the distnbution system. Since there is no elevated storage
availablc in the distnbution system, the hydropncumatic tank provides the only water storage in the
distribution system piping. The hydropneumatic rank also acts as a large pulsation dampener and
attenuates pressure fluctuations in the line.

The Reclaimed Water Distnbunion Pumping System 1s not currently connected to the Plant’s
emergency power system, and 15 shut down durmg power outages.

Transmission piping consists of 12-inch ductile iron pipe. The transmission line alignment follows
Adams Street and then heads west on Olympia Avenue to Hentage Park. The force main ultimately
routes to the Capitol Lake Pump Stattion. From this location, Class A Reclamed Water can be
supphied to number of users, including local parks, commercial and industrial users, and to sites for

groundwater recharge, it desired. Distribution discharge pressure is set at 65 psi.

Budd Inlet Oudfall

The LOTT Plant has two 48-inch outtalls. Figure 4-4 shows the locanon of both outtalls with the
muxing and acute dilution zones identified. Treated effluent 1s discharged to Budd Inlet out of the
North Outtall that extends 953 feet oft of the shoreline near the northern termunus of North
Washington Street. The final 250 feet of the outfall contains the 48-inch diffuser section, with an
nvert of approximately 19 feet below mean lower low water (MLLW). The mixing zone extends
213.5 feet from the last discharge port at both ends of the diffuser section and 215 feet from the
centerline of the diffuser section. The acute zone extends 21.4 feet from the ends of the diffuser and
21.5 feet from the centerline of the diffuser pipe.

The North Outtall 1s used tor all Plant tlows up to 64.0 mgd at mean higher hugh water (MHHW)
and approximately 85 mgd ar MLLW. Peak flows in excess the North Qutfall capacity may be
discharged through the Fiddlehead Outfall only in the case of an emergency. The Fiddlehead Qutfall
no longer has a diffuser sectnion and may be exposed at lower nde elevatons. Consequently, it
effectively does not have a mxing zone and it cannot be relied upon as a discharge. In the case of
an emergency, the Plant must notify the Department of Ecology before diverting flow to this pipe.

The North Outfall was upgraded from 30- to 48-inch diameter in 1997. A portion of the pipeline
runs through a State-regulated dangerous waste site formerly used by the Cascade Pole Company.
The challenges involved in working within the regulated site forced the LOTT Allance to leave this
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section of pipe in place, using an in-situ forming process to correct the deteriorating pipeline
condition. As a result, approxmmately 1,200 feet of the North OQutfall run rermams at 30-inch
diameter, creating a flow bottleneck. Approximately 700 feet of the 30-inch pipe is located within
the bentonite cut-off wall which defines the dangerous waste site.
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Table 4-4. Solids Trcatment Design Data

Process Element Number of units | Design Value | Reference
Thickening
Dissolved ar Aotation tanks 4 (n
Length (f) 43
Width (f) 14
Depth (ft) 12
Sludge wathdrawal pumps, gpm 4 100 (1)
Digestion
Anaerobic digesters 4+ (0
Diameter () 70
Depth (ft) 30
Shudge transfer pumps 3 n
Power, hp 10
Capacity, gpm 250
Sludge recirculation pumps 5 (1)
Power, hp {1
Capacity, gpm 310
Gas circulating compressors 5 (1
Power, hp 20
Pressure, psig 25
Capaaty, scfm 180
Dewatenng Centnifuge
Low capacity units, Ib/hre 2 1,500 2
High capacity unit, Ib/hr 1 2,500 (2

(1). LOTT WRMP, 1998
{2). Discussion with Plant staff

Solids Stream Unit Processes

The purpose of the solids handling unit processes 1s to reduce the quantity and moisture content of
the sludge produced in liquid stream processes. The existing LOTT plant uses dissolved air
tlotanon (DAF) for thickening, anaerobic mesophilic digesnon for solids stabilizanon, and centtuge
dewatering for final moisture reduction, as shown on Figure 4-1. Design data for the solids
treatment system is contained in Table 4-4.

Combined primary and waste activated sludge from the liquid stream is measured by a magnetic
flow meter prior to thickening. Process biosolids (term used to descnbe stabilized and dewatered
sludges from municipal wastewater treatment plants) are hauled from the Plant for reuse at several
land disposal sites on a contract basis.
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Sludge Thickening

The purpose of sludge thickening is to remove excess water from combined primary and waste
activated shudge (mixed sludge) prior to anaerobic digestion. The sludge thickening system contains
four rectangular 600 st Rexnord dissolved air floranon (DAF) units. Piping exists for separate
thickening of WAS and pnmary sludge, however, the plant does not operate in this mode since
primary sludge thickening results in excessive wear and tear on mechanical equipment. Historically,
the DAF units have produced a thickened sludge with 5 to 6 percent solids content with polymer
addition.

Each thickener has a dedicated pressunzaton system to provide high-pressure air for flotation. To
introduce dissolved air into the mixed sludge, a portion of the DAF effluent is recycled to the
pressurizanon tank, and the pressure is elevated to 40 psig using the plant’s high-pressure service air.
Pressunzed flow from the tank 1s passed through a pressure release valve, where it combines with
the sludge teed to the DAF thickener. Thickened sludge floats to the surface where surface
skimmers collect it to hoppers for transfer to the anaerobic digesters. Operation of the
pressurization tanks at pressures greater than 40 psig has resulted in generation of large bubbles,
which break up the sludge blanket.

Sludge which falls to the bottom of the DAF unit, 1s conveyed to bottom hoppers with bottom
flight collectors and directed to the thickened sludge pumps. Clarified effluent (supernatant) drains
to the headworks for processing with the liquid stream. Polymers are used to enhance sludge
thickening and performance of the DAF thickeners. Liquid polymer may be added in the sludge feed

line or to the pressunzed flow.

The plant measures all the sludge tlows to and from the DAF. Suspended solids probes, ongmnally
mstalled to measure the total suspended solids of the WAS, the thickened (tloat) shudge, and the
bottom sludge have been removed from service since they proved to be unrelable.

Although each DAF unit was onginally designed for a maximum loading of 600 Ib/hr (24 Ib/sf/d)
solids, these units often receive loadings in excess of 800 Ib/hr (32 Ib/sf/d). Plant operaning,
experience has demonstrated consistent performance levels up to these increased loading rates.

Anaerobic Digestion

The purpose of the anaerobic digesters 1s to biologically stabihize thickened sludge by converting
easily degradable portions to carbon dioxide, methane, and water. Total volanle solids reduction
ranges from 30 to 60 percent. Following anaerobic digestion, the residual matenal (referred to as
biosolids) 1s suitable for land application. Anaerobic sludge digestion facilities at the LOTT plant
include four 70-ft diameter, 30-ft deep, concrete tanks with floating covers. Digesters may be
operated in single-stage (parallel) or two-stage (senes) modes. Normal practice 1s to operate two
digesters in parallel as primary digesters, feeding a third digester which acts as a secondary digester.
The fouth digester 1s held 1s reserve. Normally, combined thickened shudge is fed to the anaerobic
digesters. However, the digesters are also configured to receive primary sludge directly from the
primary sedimentation tanks and thickened WAS from the DAF units. Design data for the anaerobic
digesters 1s listed in Table 4-4.
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The anaerobic digester equipment building contamns all process mechanical equipment needed to
efficiently operate the digesnon process. Thickened sludge s fed to the bottom of the digesters
through the circulanng sludge system in the center of the tank. Circulating sludge is withdrawn from
tour separate locanons around the perimeter of each digester and pumped to the sludge heat
exchangers before being returned to the digesters to assist in keeping them completely mixed. The
heat exchangers are used to maintain mesophilic conditions (normally at 95° F) in the digester. By-
product digester gas 1s the principal fuel for the high temperature heat loop system. Hot water from
the heat loop system 1s pumped and recycled through the sludge heat exchangers.

Digested sludge 1s withdrawn from the bottom of the digester and pumped to solids dewatering
centrifuges to remove excess water. Shudge can be transferred between digesters by gravity through
an overflow pipe. Although not currently used, supernatant can be withdrawn at three elevations
trom each digester (this 1s used particularly in two-stage operations). Digesters may be drained by
gravity to the acrated grit chambers.

Each digester is equipped with floating gasholder-type covers which are supported by digester gas
pressure. The gas pressure 1s maintained at approximately 13-inch water column. Each digester
contains two separate gas-piping systems. The gas unlization system withdraws gas for use as fuel
for the lngh temperature heat loop system. The second system uses digesier gas 1o continuously rmix
the contents of the digester.

A dedicared gas compressor recirculates digester gas through twelve coarse cone diffusers located on
the bottom of each digester. The gas mixing system provides the pnimary mixing energy to keep the
digester sludge homogenous. However, gas mixing has been blamed for causing foaming problems
around the cover of the digester (foamung can result in nuisance and odor problems). LOTT statf
has attempted to adjust the gas recirculation rates and alternating recirculation periods but this has
not reduced foaming. Microthnix, a foam inducing bacterium, has been found in the digesters.

Foul air from the anaerobic digester equipment building 1s collected and treated in the odor control
system prior to release to the atmosphere. The odor control system is discussed later in this section.

Solids Dewatering

The purpose of solids dewatening 1s to remove excess moisture from anaerobically digested sludge
(biosolids) and to reduce land application hauling costs. Solids dewatenng equipment consist of
three (3) centnifuges (two (2) low capacity and one (1) high capacity units), dewatered sludge
conveyance equipment, and loading facilities for sludge hauling trucks. All solids dewatering
equipment is contained in the solids handling building. Foul air trom the centntuges and solids
handling building is exhausted to the odor control system.

Centnfuges remove excess water from the biosolids by mechanically enhancing the eftects of
gravity. Digested biosolids are moved along the wall of the bowl by a screw auger conveyor, which
rotates at a shghtly slower rate than the bowl. The equipment has several adjustments for process
control and optimezation, including; increasing bowl speed to increase the settling velocity and final
cake solids concentrations; increasing scroll speed to reduce the solids residence time increasing cake
solids concentration at the expense of lower solids capture; increasing centrate residence time by
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increasing the bowl pond depth (or by reducing sludge feed rate) to improve solids capture wath
lower final cake solids concentmation.

The two (2) low capaaty centnfuges were installed in the 1980 plant expansion and the high capaaity
unit was added in 1999. The two older units each have a design solids loading rate of 1,500 Ib/hr,
while the high capacity unit has a design solids loading rate of 2,500 Ib/hr. Current solids loads
enable the plant to operate using only the high capacity unit. The two (2) low capacity units serve as
backup. While all three units could be operated simultaneously, a lack of real-time control and
hmitations in polymer supply have limited the practicality of this option.

The sludge transfer pumps in the digester equipment building convey anaerobically digested
biosolids (approximately 2 to 3 percent sohds) to the centnfuges. The flow rate and sohids
concentration of the feed solids are continuously measured.

Polymer may be introduced to the influent solids to each machine to improve dewatering
performance. Historically, the plant has used 20-25 Ib of polymer per ton dry biosolids. The polymer
dose rate 1s computer controlled, based on an operator-entered setpoint.

Dewatered biosolids at a solids concentranon of approximately 21-23 percent are discharged from
the centmfuges into a screw auger conveyor and transferred to the biosolids hauling trucks for land
application through a small storage hopper. Closing the storage hopper gate allows the dewarering
equipment to operate without shut down for up to eight minutes, which allows time for
repositioning trucks under the hopper.

Centrate from the centrifuges 1s monitored for suspended solids. High suspended solids readings in
the centrate results in an alarm. Centrate drains to the headworks or it can be directed to a centrate
storage basin. Due to struvite clogging the centrate pipeline, a pipe brndge was constructed i 1999
to direct the centrate to the pnmary sedimentation buillding, which 1s considerably closer than the
centrate storage basin. When needed, one of the spare primary sedimentation basing is used as a
centrate storage basin. Since centrate contains substannal ammonia it poses a substantial aeration
loading in the bhiological treatment system. Consequently, the storage basin is used to control
centrate return flows when in nutrient removal mode.

Polymer Feed Systems

Polymer systems are used to enhance solids thickening and dewatering operations. The LOTT plant
contains three independent polymer systems in the solids handling building. Three dry polymer
systems and two automatic mixing and dilution hquid polymer systems (installed durning the 1982
expansion) can supply polymer to the sludge thickeners and can provide polymer to the secondary
clarifiers. A packaged polymer dilution and feed system, which provides polymer solely to the
dewatening process, was installed between the 1982 and 1994 plant expansions. Either dry or
concentrated liquid polymer can be mixed automancally and fed to the secondary clanfiers, DAF
units, or centrifuges. Dry polymer feed 1s preferred because of cost.
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Biosolids Recycling

One 37 foot end-dump trailer is used to transport dewatered biosolids to contracted land application
sites or a compostng facility. The trailer has a capacity of 26 tons. The trailer 1s equipped with a
heavy-duty tarping systemn and a waternght tailgate to reduce odors and eliminate spillage. An

average of one truckload of biosolids 1s delivered for land application or compostung every other
day.

Foam Reduction Processes

Periodic foaming has created a number of problems at the Plant. Foaming has been noted in both
the digesters as well as in the acration basins. Some of the problems related to foaming include
reduced digester active volume, sludge recirculation pump gas entrainment, ineffective digester
temperature control, housekeeping and mamntenance upkeep, digester cover insulation damage,
solids transfer hold up, and water requirements associated with spray downs, flushing, and foam
washdown. In 2006, the Plant adopted new methods for dealing with foam, including
Polyaluminum Chloride dosing in the aeration basins to combat the growth of Microthrix bacteria,
and the reduction of acration basin sohds retention time (SRT) to 7-8 days during BNR operation.

ANCILLARY PLANT SYSTEMS

Ancillary systems are used to support the wastewater processes needed to achieve permit conditions.
Several of the ancillary systems are crinical to plant operation including, air and water supply. The
following 1s a summary of the ancillary systems at the LOTT plant.

Air Systems

The LOTT treatment plant contains two air systems, service air and mstrument air, to sansfy utlity
needs throughout the facility. Each system contains a designated set of compressors and a pipe
network for distribunion. The service air system provides high pressure air for unhty purposes, such
as the operation of pneumatic tools and valve positioners. Twao rotary screw compressors with 350
cfm capacity were nstalled in 2004,

The instrument air system provides a source of clean, dry, oil-free, high pressure air to operate
devices such as pneumatic valve controls and pneumatic instruments. Two instrument air
compressors, each rared ar 100 scfm ar 100 psig, are located in the headworks building,

Service Water System
The service water system includes water from different sources for several different applications,
ncluding potable water, potable hot water, non-potable water, seal water, reclaimed water, and

screened reclaimed water.

Hot and cold potable and non-potable water onginate from the city water supply. An 8-inch main
brings city water into the plant from North Franklin Street to the headworks building where 1t 15
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distributed through the plant. A 3-inch main conveys city water into the admimstration building
from North Adams Street. It supplies potable water and potable hot water to the admimstranon
building and to other areas of the plant.

Non-potable water is taken from the 8-inch potable supply in the headworks building. In most
cases, non-potable water meets potable standards. However, since the piping is downstream of the
backflow preventer, it is subject to potential contamination and considered non-potable. Non-
potable water 1s conveyed through the plant in an 8-inch pipe network. Branches supply water for
irngation, yard hydrants, utility stations, fire hydrants, and the seal water system.

Seal water 15 used to cool mechanical equipment and seal rotaning equipment. The seal water system
branches from the non-potable water system at two locatons: headworks building and sohds
handling building. In each case, an air break tank, dual pumps, and a hydropneumatic tank are
provided. The pumps in the headworks area deliver 190 gpm of seal water at 65 pst. The pumps in
the sohds handling building are rated for 15 gpm at 85 psi and supply water for seal protection on
pumps in the solids handling and digester equipment buildings.

Cleaning and Housekeeping

A portable hot water pressure washer is used to provide cleaning throughout the Plant.

Site Sanitary Sewer and Storm Water Collection Systems

Wastewater from within the LOTT treatment plant 1s collected and conveyed to the headworks.
Plant wastewater includes domestic wastes from washrooms, laboratory drainage, tank drainage,
scum, foam, septage, thickener underflow and centmifuge centrate. In addition, virtually all the
stormwater drainage from within the Plant boundary discharges to the Headworks. The excepuions
are the visitor parking area and two remote drainage grates, which discharge to the municipal
stormwater collection system and are conveyed to the east bay of Budd Inlet.

Odor Control Systems

Odor control was incorporated in the first enlargement of the Budd Inlet Treatment Plant in 1979.
During the last major expansion completed in 1994, almost all wastewater treatment unit process
areas were enclosed and toul air treated. As of 1998, there were four separate foul air treatment
systems at the Plant. Three were chemical wer scrubbers mstalled in the 1979 expansion and the
fourth, an activated carbon scrubber, was installed in 1994 for the biological nitrogen removal
facilities. Performance of the exasting odor scrubbers at the Plant was assessed as part of an odor
control study in performed in 1997-1998 (LOTT Odor Control Study Final Report, December
1998).

The largest odor control system consists of two 10-ft. diameter, activated carbon bed scrubbers
located west of the second anoxic/second aeranon basin. It was designed to remove odors from the
first aeration basin, first and second anoxic basins, second aeration basin, and the centrate storage
tank.
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South Odor Sanbber

The 1998 Odor Control Study called tor replacing the South Odor Scrubber. A new scrubber was
needed for two reasons: 1) the below-grade room housing the South Odor Scrubber was planned to
be converted to a reclaimed water storage tank, and 2) poor performance of the South Odor
Scrubber. This replacement project was completed in 2003.

The new South Odor Scrubber includes a packed bed scrubber tower, exhaust fan, stack, associated
ductwork, and chemucal feed and storage facilites. Caustic soda 1s added to rmse the pH of the
scrubber liquid, which facilitates absorption of hydrogen sulfide, with sodium hypochlorite added to
oxidize the absorbed hydrogen sulfide and other odor causing compounds.

The South Odor Scrubber treats foul air collected prmanly from the Headworks Building and the
headspace of equalizanon basins. A portion of the foul air collected in the Digester Building 1s also
routed to the South Odor Scrubber.

North Odor Scrivbber

The 1998 Odor Control Study recommended the replacement of the North Odor Scrubber as well
as the South and Pnimary Odor Scrubbers based on the number of odor inquinies received. 'The
North Odor Scrubber 1s a liquid-chemical scrubber. Although all liquid chemical scrubbers were
noted to have the same problems in the 1998 Odor Study (lack of caustic addition, suboptimal
performance), the North Odor Scrubber was found to have significantly less of an impact on
surrounding odors. The North Odor Scrubber s designed to treat foul air from the future truck
loading bay enclosure. Consequently, the North Odor Scrubber replacement will be coordinared
with these future activities or increased odor inquines.

Prinary Qdar S crabber

A pair of hiquid-chemical scrubbers operating in parallel provides odor control for the Primary
Sedimentation Building. Although the 1998 Odor Control Study called for the replacement of this
system, the project will be coordinated with the design and construction of a new primary
sedimentation system.

Septage Receiving

A septage receiving station was installed at the LOTT treatment plant to provide a local facility to
collect septage and RV waste rh:mping_ The septage receiving station 1s located west of the effluent
pump building. Permutted septage haulers discharge their truck contents into a manhole that flows to
the headworks building. A vehicle carrying potentally hazardous waste discharges septage to a
separate, large underground holding tank. Waste samples are routinely taken and analyzed. Non-
hazardous septage waste can be released from the holding tank to the influent sewer. Septage
volumes are highly vanable depending upon cost and seasonal factors.
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Fluid Power System

The fluid power system provides high pressure hydraulic fluid 1o modulate gates at the splirter box
and operate the UV disinfection basin, the first aeration basin, and at the second anoxic/second
aeration basin sluice gates. The system consists of two-3 hp hydraulic gear pumps, high-pressure
hydraulic fluid, solenoid valves and emergency accumulators. It is normally powered through the
plant electnical power, supplemented by an uninterruptible power supply (UPS). The emergency UPS
is capable of providing up to 100V for operation of local control panels and solenoid valves. The
pumps are powered by the larger plant emergency power system dunng power fallures.

Low Temperamre Heat Loop

The low temperature heat loop (LHL) recovers low-grade waste heat for heating and cooling uses at
the plant. The main heat demand 1s the plant heating, ventilanon, and cooling (HVAC) system. The
ILHL is the heat source and heat sink for all HVAC equipment. Cooling equipment transfers heat
nto the loop, whereas heating equipment extracts heat from the loop. Cooling of plant equipment s
a secondary function of the LHL.

Three heat exchangers are used to thermally balance the system. Two heat exchangers transfer heat
to the reclaimed water circuit when there 1s excess heat. The third exchanger draws heat from the
high temperature heat loop.

The LHL operates at a temperature of 80°F and collects waste heat from methane compressors,
lube oil coolers, and sludge centrifuges. Typically, the exit water temperature is 90°F, which is
considered a marginal supply temperature for standard HVAC coils and air handling units. The LHL
was onginally designed to remove heat from ozone generators and oxygen compressors, neither of
which are in service today. Consequently, much of the heat required in this loop must be transferred

from the high heat loop.

High Temperature Heat Loop and Digester Gas System

Sludge heating i1s the primary purpose of this combined system. Other purposes include generation
of low cost electnaty, reduction of utility electrical demand charges, delivery of heat to the LHL (as
needed), and disposal of excess digester gas. The primary heat sources for the high temperature heat
loop (HHL) are the boilers, and the secondary source is the methane engine generator. Water from
the HTHL 1s pumped to the sludge heat exchangers in the digester building to mamntain sludge
temperatures at 95°F. When the heat supply 15 greater than the demand and there 1s no other use for
this energy, the HHL water 1s directed to a hear exchanger and cooled with straned reclaimed water.

Punfied digester gas, collected from the floating covers, is used to sansfy immediate demands for gas
at the engine generator and boilers. When more gas than needed is available, high-pressure
compressors transfer gas to the methane storage tank for later use. When demand for digester gas 1s
greater than supply, natural gas 1s provided as an auxiliary fuel.
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CHAPTER 5

WASTEWATER CHARACTERIZATION

This chapter provides a description of the wastewater entening the treatment plant. It includes a
summary of recent flows, wastewater characteristics recorded as a part of the treatment plant’s daily
historical record, and wastewater charactenstics determined duning an intensive two-week study
performed in December 2003 as part of this project.

CURRENT FLOWS AND LOADING

Table 5-1 provides a summary of the wastewater flows from 1998 to 2003. Flows from the brewery
have been excluded.

Table 5-1. Raw Wastewater Flows (MGD) for the Period 1998 to 2003
(Brewery Flows Excluded)

Average Average Annual Annual
Average Dry Wet Peak  Peak  Rainfall Rainfall
Year Annual Weather'  Weather? Summer’ Shoulder' Month Day (in)* Percentile®
1998 1150 210 1376 B.62 9.70 17.61 57.50 34.99 T2%
1999 1282 9.79 1749 9.07 10.67 2268  40.80 64.57 96"
2000 10.26 D43 13.35 9.13 078 1348 2327 4149 14%
2001 9.88 8.74 940 8.50 2.06 1576 429 51.53 57%
200002 10:20) 298 1357 851 2.62 1537 32N 4105 13%
2003 10.75 9.55 1146 8.64 10,77 1317 3407 3207 59%

L. Average dry weather defined as Apnl though October.

2 Average wet weather defined as November through March. For example, in 2001, average wet weather is defined as
flow from November, 2000 through March, 2001.

. Summer defined as June, July, and August (LOTT NPDES Penmuit).

. Shoulder defined as Apnl, May, Ocrober (LOTT NPDES Permur).

. Rainfall recorded at the Olympia Aarport.

. Rainfall records compared with historical rainfall record, 1956-2003. For example, the 64.57 inches of runfall in 1999
was in the 96" percennle, meaning only 4 vears out of 100 would be expected to experience higher ranfall torals.

= lid

£ tn

Due to physical imitations at the Plant’s Parshall flume (maximum capacity of 55-MGD) and the
use of the equalizaton (EQ) basins, flow records are not representative of actual peak hourly flows.
Plant staff estimates peak hourly flows in the range of 70 to 80-MGD based on influent pump
capacity.

A summary of Plant loadings over the peniod 2001-2003 1s provided in Table 5-2 (brewery loadings
have been excluded from this analysis).
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Table 5-2. Raw Wastcwater Flows and Loadings for the Period 2001 to 2003

Parameter 2001 2002 2003 Average
BOD

Annual Average Raw BOD Load, Ib/d 18,830 19677 20,644 19,717
Annual Average Raw BOD Conc., mg/L 24 242 2 241
Peak Month BOD Load, Ib/d 23745 22404 21800 22649
Raw BOD Conc. @ Peak Month BOD Load, mg/L M7 287 214 283
Peak Month BOD Load, month July Nov Jan

Peak Day BOD Load, Ih/d 38584 71004 54779 54,819
Peak Day/Peak Month BOD Load ratio 162 317 251 244
TSS

Annual Average Raw TSS Load, Ib/d 23697 21656 22568 22,640
Annual Average Raw TS5 Cone., mg/L 3 266 260 n
Peak Month T35 Load, Ib/d 28718 249% 27246 26,985
Raw TS5 Conc, (@ Peak Month TS5 Load, mg/L 420 292 264 az5
Peak Month TSS Load, month July Dec Jan

Peak Day T3S Load, Ib/d 43,902 103,192 62270 72,124
Peak Day/Peak Month TS5 Load manio 1.33 413 2.54 273
TEN

Annual Average Riw TKN Load. Ib/d 3,905 2993 317348 3415
Annual Average Raw TKN Conc., mg/L. 0.6 370 39.8 425
Peak Month TKN Load, Ib/d 5978 3269 4679 4042
Raw TKN Conc. @ Peak Month TKN Load, mg/L 758 393 625 502
Peak Month TKN Load. month Jan Dec  June

Peak Day TKN Load, Ih/d 8.821 3,738 9,622 7,594
Peak Month/ Annual Average TEN load rano 1.53 1.09 140 1.34
Peak Day/Peak Month TKN Load ranio 1.48 114 2.06 1.56
Annual Average TEN/BOD Load ratio 021 0.15 016 0.17
Mixed Liquor Temperature

Minimum Month Mixed Liquor Temp, deg C 145 14.1 14.9 14.5
Minimum Month Mixed Liquor Temp, month Dec Jan Dec

Peak Muonth Mived Liguor Temp, deg C 21.7 220 220 219
Peak Month Mixed Liquor Temp, month Sep Aug Sep

BOy Baochemacal oxyvgen demand
TSS: Toral suspended sobds
TKN: Total Kjehldahl Nitrogen

On average, the brewery conmbuted a flow of about 500,000 gallons per day, 6,000 1b/day of BOD,
2,000 Ib/day of TSS, and 150 Ib/day of TKN. In terms of BOD, this amounted to approximately
25 percent of total Plant loadings.
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WASTEWATER CHARACTERIZATION

A special wastewater characterization program was carried out to determine the current wastewater
charactenstics and to collect sufficiently detailed data to calibrate the BioWin biological process
stimulator. The characterizanon and calibration were previously performed as part of the 1997
WRMP. However, it was decided thar the intensive sampling program should be repeated and the
simulator re-calibrated since the influent wastewater charactenistics may have changed over the past
seven years, particularly in light of the brewery closure in 2003.

The sampling program consisted of 14 consecutive days of 24-hour composite samples from
selected process streams between December 10 and 23, 2003, and one day of grab sampling on
December 12, 2003. The samples were analyzed for a range of charactenstics. A summary 1s

provided in Table 3-3. The full spectrum of samphng data 1s included in Appendix B.

Table 5-3. Summary of Wastewater Characterization Data, December 2003

Raw Sewage Primary Effluent Secondary Effluent  Mixed Liquor RAS WAS

Flow 1227 1230 1210 16.90 441 020
Solds Fracnons
TSS (mp/L) 25 8.8 10.7 883 NA 574
VSS (mg/L) i 6.8 9.2 799 NA 5012
VES/TSS 0.90 0.86 086 .M NA 088
COD Components
COD (mg/L) 497 258 532 NA NA 1712
sCOD (mg/L) MNA T4 355 MA MNA MNA
FCOD (mg/1) NA 68.9 26.3 NA NA NA
BOD Components
BODS (mg/L) 216 104 10,0 NA NA NA
sBODS (mg/L) NA 377 NA NA NA  NA
cBODS5 (mg/L) NA NA 5.5 NA NA MNA
COD/BOD> 23 25 3.3 MNA NA MNA
Nirrogen Components
TKN (mg/L) NA 326 54 NA NA 487
sTRN (mg/L) NA 249 41 NA NA NA
NH3-N (mg/L) NA 24.3 3.0 NA NA NA
NO3-N (mg/L) NA 1.8 15.6 NA MA NA
Phosphate
PO4-P (mg/L) NA 28 27 NA NA NA
NA: Mot measured. sBODS: Soluble BODS
RAS: Retum Activated Sludge sTRN: Soluble TRN
WAS: Waste Activared Sludge NH3-N: Ammonia as Nitrogen
VES: Volanle Suspended Sohds NO3-N: Nitrate as Nitrogen
COD: Chemical Oxygen Demand POH-P: Phosphate as Phosphorous

sCOD: Soluble COD
fFFCOD: Rltered and Flocculated COD
BODS: 5-Day Biochemical Oxygen Demand
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A number of vanatnons from the data collected m 1997 (January 30 through February 12) are worth
mentioning, Influent solids have increased by approximately 30 percent (from 174 to 225 mg/L).
However, influent COD and BOD have experienced only about 10 percent increase during the same
period. Two opposing forces appear to be at work. On one hand, mcreased populaton and service
connections are expected to generate increased flows and loadings. However, the shutdown of the
brewery disproportionately lowered the BOL and COL loadings. "This would explain why the
increase in COD and BOD iz only one-third that observed for solids loadings. The mixed liquor
solids values appear quite low (about 75 percent the MLSS concentration reported in 1997).
However, an operational change during the sampling period (tuming mixed liquor channel coarse
bubble diffuser mixers off to combat foaming) 1s likely to have resulted in inaccurate mixed hquor
samples. Further discussion of this effect is provided in Chapter 6. Waste sludge 1s more
concentrated than before, reflecting a decreased wastage rate (0.3 to 0.2 MGD). The quality of the
final effluent has detenorated somewhat, with effluent sohds more than double the 1997
concentration (3.0 to 10.7 mg/L), and effluent COD increased by 89 percent (28.2 to 53.4 mg/L).
Readably biodegradable substrates in the pnmary effluent, the energy source for phosphate-
removing, and floc-forming organisms, has decreased by 27 percent (58.6 to 43.0 mg/L), reflecting
brewery shutdown.

While the Plant was operating in conventional mode duning both charactenzations periods, a
considerable amount of phosphate removal was occurning duning the 1997 study (decrease from 3.4
to 0.5 mg/L. between pnimary effluent and final effluent). Phosphate removal, which acts to increase
the amount of inert solids in the system, would help explain some of the difference in mixed liquor
VSS/TSS rano.
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CHAPTER 6

FLOW AND LOADING PROJECTIONS

Accurate flow and loading projections are essential to any assessment of treatment plant capacity.
These projections will help to demonstrate when, over the twenty-year planning cycle, vanous
elements within the treatment plant will reach their operational capacities. Flow and loadings
prt]jtcticms are built upon three kl:}r elements:

e Analysis of historical flows and loadings recorded at the treatment plant.

e  Projections of populanon and/or commercial growth within the service area.

®  Analysis of environmental factors, such as precipitanon, which may contribute to
wastewater flow.

Tlus chapier discusses how each of these elements was used 10 generate a sel of projecions
covering the span of this project.

WASTEWATER GENERATION RATE PROFILES

By assigning per capita wastewater generation rates to a population, flows and loadings can be
projected by combiming population projections with estimates of future sewenng areas.
Wastewater generation rates reflect the wastewater generated by individuals on a daily basis, and
does not include any allowance for rainfall, stormwater, groundwater, or other sources. These rates
represent a base flow, independent of season or climate, yet following a clear diurnal and weekly
pattern tied to community characteristics.

A set of wastewater generation rate profiles were generated using information from the 1998
WRMP, based upon an analysis of drinking water use, and observed flows at the treatment plant
and monitors located throughout the LOTT system. These rates are cahibrated on a yearly basis as
part of LOTT’s Capital Improvements Program (CIP). For the 2003 CIP, results of a system-wide

flow reductions program were integrated into the profile. Since then, the profiles have been turther

calibrated based upon flows observed at the treatment plant. A summary of the results 1s provided
in Table 6-1.

Table 6-1. Summary of LOTT Wastewater Generation Rate Profiles, 1997-2003

(gallons per capita day, gpcd)
Lacey Olympia Tumwater Employmem
1995-2002 CIP G600 853 72.8 0.0
2003 CIP 640 81.0 69,0 394
2003 Danking Water Analysis ~ 63.6 59.0 (5.4 293
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Profiles denved from the 2003 drinking water analysis vary from the other profiles, particularly for
the City of Olympia. Unable to explain what caused the reduction, a conservanve approach using
the 2003 CIP values was favored. The rate profiles were calibrated against flows observed at the
treatment plant, with some allowance given to the dnnking water study, and the following set of
profiles were used to conduct the Plant assessment (Table 6-2).

Table 6-2 Current LOTT Wastewater Generation Rate Profiles

Lacey Olympia Tumwater Employment
gped  gped gped  g/employee/d

o4 75 69 35

POPULATION AND SERVICE AREA PROJECTIONS

When the generation rate profiles in Table 6-2 are combined with population estmates and
estimates of service area, they can be used to calculate base sanitary flow. Populanon projectons
are published by the Thurston County Regional Planning Council (TRPC) for 3-year intervals.
These are updated regularly in conjunction with regional municipal governments. LOTT service
area maps are updated annually by staff from Olympia, Lacey, and Tumwater as part of LOTT"s
CIP efforr. Spatal representanion of the populanon projecnons and service area are provided on
Figures 6-1 through 6-4.

The timing for expansion of the service area within the Urban Growth Management Area (UGMA)
15 based on local Health Department enteria for maximum density of on-site treatment. Population
and employment projections for the entire service area are presented in Table 6-3. Employment
projections are generated by the State Oftice of Financial Management (OFM) and submutted to
the TRPC for distnbution in the County in accordance with local Comprehensive General Plans,

While population and employment forecasts are useful in determining the base samitary flow,
historical tlow data plus precipitation records are required to predict wastewater tlows at the
treatment plant. Average annual, peak month, and vanous seasonal flow projectnons depend upon
an accurate madel of system intflow and mfiltration (1&1).
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Table 6-3. LOTT Residential Population and Employment Projections

Sewered
Residential Residential Sewered

Year Population Populaton Emplovees Employees
2004 143,141 86,2060 101,191 80,765
2005 145,789 91,413 102,865 82858
2006 150,828 06,647 104,534 84,840
2007 153,808 103,286 106,203 87072
2008 160,908 111,446 107,872 80407
2009 165,961 119,539 109,546 91812
2010) 171,002 127 265 111,215 93,564
2011 174,435 131,70y 112 884 95,490
2012 177,867 136,049 114,554 97T
2013 181,309 142,087 116227 99,697
2014 184,742 147,106 117.8% 101,983
20115 188,175 154,179 119.566 105,300
2016 191,378 162,142 121.235 109021
2017 194,588 167.689 122,908 111,514
208 197,790 172,906 124,577 113,519
2019 200,992 177,11 126,247 115.6M
2020 204,194 180,866 127916 117561
2021 207,260 183,540 129.589 119414
2022 210,318 186,219 131,259 121271
2023 213,376 188,912 132,928 123,137
2024 216,434 191,617 134.597 125,010
2025 219,501 194,344 136270 126,897

Based upon 2003 populanon density projecnons provided by the
Thurston Regional Planning Council (TRPC) and estimates of

sewered area expansion submirted by the Cines of Olvmpea, Lacey,

and Tumwater.

INFLOW AND INFILTRATION

In 1994, an 1&I Study evaluated nfiltranon and inflow in the LOTT service area by dividing the

area into discrete sewage drainage basins (sewer basins) and quantifying the 1&1 from each basin.
The 1994 1&1 Study, along with analyses performed during the 1998 WRMP, served as the basis of
&1 projections throughout the service area. From this work, an [&1 model has been developed to

anticipate changes in 1&I over time and relating to precipitanon events. Starting in 2003, LOTT

implemented a T-year infiltration and inflow program to continually monitor infiltration and inflow

in each of the 63 basins in the LOTT service area (Figure 6-3). Data from the first year of this
effort have been imported into the existing model, and all flow and loading projections in this

document reflect the new data.
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Table 6-4. Summary of LOTT System 1&I

Existing Sewered New Sewered Area

Period Area &1 (MGD) I&I (gal/day/idm"
Average Annual 30 240
Average Dry Weather® 13 140
Average Wet Weather?? 5.0 340
10-Year* Peak Month 120 ey
10-Year* Peak Day 330 1,693
10-Year* Peak Hour 520 3.600
Summer® 09 il
Shoulder® 1.9 140
10-Year* Peak Summer Month 23 160
10-Year* Peak Shoulder Month 4.0 330

1. IDM = inch-dhameter-mules. This refers to the amount of sewer pipes in
the system, calculated by multiplying the length of the pipe in males by the
diameter of pipe m inches.

2. Apnal through October.

3. November through March.

4. 10-year rerumn penod. Refers to 10 percent chance of this much 1&1 within any
EIven year.

5. June through September.

6. April. May, October.

ENTITLEMENTS

By agreement, there are two large users who have had preferential access to system capacity
(entitlement). These include the former Olympia Brewery and The Evergreen State College
(TESC). The brewery ceased operatons m 2003, and mcluded 4 provision i its settlernent that no
future occupant may use the site as a brewery. With the closure of the brewery, the flow
entitlement has been removed, and any future occupant would be required to pay annual
wastewater fees like any other customer. However, the LOTT Alliance has agreed that any future
occupant of the site would not have to pay initial connection fees up to 1-mgd. The TESC
entitlement remains active, with current flow amounting to approximately 175,000 gallons per day,
a fraction of 1ts total entitlement of 1.167 mgd.

FLOW PROJECTIONS

Using the generation rate profiles in Table 6-2, the service population projections in Table 6-3, and
the estimates of 1&I in Table 64, flow projections were determined for the LOTT system. Table
6-5 contains the complete set of flow projections, including those assocared with common
statistical return frequencies and with return frequencies commensurate with the existing and
proposed NPDES permit condinons.
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Table 6-5. LOTT System Flow Projections, 2004-2025 (MGD)

Base 10-Year'  10-Year' 10-Year' Average Summer
Sanitary  Awverage Peak Peak Peak | Average Dry Wet Summer! 10-Year'
Year Flow Annual Month Day Hour Weather? Weather® Average Peak
2004 916 1216 2116 4416 61.16 10.46 1416 974 1116
2005 9.57 1263 217N 44.95 6238 10.91 14.65 10,06 11.49
20046 .99 13.09 22.25 4574 63,59 11.35 15.14 10.49 11.93
2007 10,50 13.67 22.94 46.73 6512 11.90 1575 .M 1237
2008 1112 14.38 2376 47.94 66,99 12.57 1648 1.4 1292
2009 11.73 15.07 2458 49.13 i8.54 13.23 17.21 12.08 13.59
2010 12.29 15371 25.34 50.25 T0.59 13.83 17.88 127 14.25
2011 12.04 1o.11 2581 50.93 71.63 14.22 18.30 13.29 14.80
012 13.00 16.51 26.27 51.39 TL65 14.59 1872 13.06 1524
2013 1347 17.04 26.90 32.50 T4.04 1510 19.28 14.02 15.62
2014 139 17.54 2749 53.35 7535 15.58 19.80 14.51 1613
205 1445 18.15 28.19 .36 76,88 16.16 204 14.97 16.61
2016 15.11 158.88 29.04 35.57 T8.73 16.86 21.20 15.53 17.18
017 1355 19.38 29.63 56.41 8002 17.33 21.72 16.20 1788
2ma 15.96 19.85 3017 57.20 §1.23 17.78 2222 16.65 18.30
2019 16,35 20,29 30,69 57.94 2.35 18.20 2268 17.08 18.80
2020 16,03 20.59 3104 8.4 83.10 18.49 2299 17.48 19.22
2021 16.87 20086 31.35 58.87 8375 18.75 2328 17.77 19.51
2022 17.11 21.13 3166 59.30 8440 9. 23.56 18.02 19.77
2023 17.36 21.40 31.97 39.74 85.05 19.27 23.84 18.26 20,03
2024 17.60 21.68 32.29 60,18 85.71 19.53 24.12 18.52 20.29
2025 11.85 ZLYS 32,00 6.6 80,3/ 174 2441 18./f 25

L. Base Samitary Flow = base wastewater generation, excludes any inflow or infiltration.

Average Annual = average Aow over the entire year,

10-Year Peak Month = there 15 a 10 percent chance that a monthly average flow of this level or higher would occur in the given year.
1-Year Peak Day = there i a 10 percent chance that a daly average How of this level or higher would occur in the given year.

10-Year Peak Hour = there is a 10 percent chance that an houdy average low of this level or higher would occur in the given year.

. Average Dy Weather = average flow over the period from Apnl through October,

7. Average Wet Weather = average How over the period from November through March.

8. Summer = average How over the period from June through September.

9. Summer 10-Year Peak = there is a 10 percent chance that the summer (June through September) average flow would at this level or high
10, Shoulder = average flow for April, May, and October

11, Shoulder 10-Year Peak = there is a 10 percent chance that the shoulder (Apnl, May, October) average flow would at this level or higher

U g

en
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LOAD PROJECTIONS

Loading projections are developed similarly to flow projections using generation rate profiles for
loadings. Per-capita BOD and TSS production profiles were calibrated against loadings measured

at the trearment plant over the period 2002-2003 (Table 6-6). Plant loadings were adjusted to
account for the removal of the brewery (Table 6-7).

Table 6-6. LOTT Wastewater Loading Profiles (Ib per capita/employee day)

Residential Employment
Ib/capita/day Ib/emplovee / day
BOD TS5 BOD TSS
0.140 0150 0120 0.130

Using the population, employment, and service area expansion estimates and the profiles in Table
6-6, the following sct of loading cstimates was prepared.

Table 6-7. Projected Loadings (Annual Average), LOTT System, 2004-2025

Year BOD (lb/day)  TSS (Ib/day)
2004 21215 22872
2005 21,993 23,709
2006 22971 24,761
2007 23,951 25815
20008 25157 1112
2009 26,600 28,663
2010 28,020 30,189
201 29522 31,586
2mz2 30,183 32513
2013 31,052 33427
2014 32,161 34,641
205 33231 35792
2016 3545 37.205
M7 36,115 38,895
2018 37.176 40,056
2019 38,181 41,117
2020 39123 42131
2021 39,799 42858
2022 40,405 43512
2023 41,012 H166
2024 41,622 44824
25 42235 45484
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CHAPTER 7

PRIMARY SEDIMENTATION TANK EVALUATION

The objective of the analysis was to evaluate the performance of the pnmary sedimentation tanks at
the LOTT plant and determine their capacity. Settling tests were conducted in the field dunng the
period February 4-6, 2004, and during a simulated moderate storm event on February 26, 2004. An
analysis of historical plant data over the peniod 2001-2003 was used to develop a sedimentation
tank model.

The Budd Inlet Treatment Plant has a total of seven primary sedimentation tanks. These are
rectangular-covered basins with chain and flight collectors running along the bottom of each tank.
Each Dasin 1s 8.0-ft m depth, 14-ft wide, and 125-ft long. The sedimentation tanks were
constructed in 1952, and expanded in 1983, In 1997, LOTT staff replaced the flights, scrapers, and
chains, and upgraded the system drivers.

SETTLING AND FLOCCULATION TESTS

Settling and flocculation tests were conducted in February 2004, to assess non-settleable solids and
settling potential, and also to venty flow distribution across the active trains. These tests
demonstrated that under normal wet weather conditions the sedimentation tanks removal rate was
close to ideal settling, and How was evenly distnbuted between the active trains. These tests also
demonstrated a potential for increased efficency via mechanical flocculation. The results of these
saﬁ-]ing and flocculanon tests are pﬂ'l\‘idﬂd in Tahle 7-1.

Table 7-1. Seuling and Flocculation Tests Conducted at LOTT Plant Primary
Sedimentation Tanks February 2004

4-Feb | 5Feb | 6&-Feb Mean
Primary Influent TSS (mg/T) 2341 1844 3758 264.8
Primary Effluent TSS (mg/1) 503 | 614 1151 78.6
Pamary Influent TSS (mg/T) after 30 min. Ideal Serdng 86.8 632 80.8 76.9
:;rii:;};‘lir_:ml‘:mt TSS (mg/T) after 30 min. Flocculanon + 30 19.0 460 417 22
Percent Removal, Pomary Sedimentation Tanks 747 66,7 69.4 T0.2
Percent Removal, Setiling only 629 63.8 T8.5 7.0
Percent Removal, Flocculation + Settling 83.3 751 B9 B4.1
Pramary Influent Flow Rate (MGLY) 16.0 126 1532 139
Surface Overflow Rate (epd/ A2) 1524 1197 1255 1325

A storm event was simulated on February 26, 2004, ro evaluate surface overflow rate (SOR)
hmitations. Flow was sequestered in the Plant equalization basins, and then released through the
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primaries over the course of two hours. Although Plant flow was nearly doubled from its baseline
(to a value of 24-MGD, with an SOR of 2,300 gpd/ft"), no sigmficant SOR hmtation was
observed. Solids removal dunng the simulated event was 78 percent (raw influent TS5 was 446

mg/1).

ANALYSIS OF PLANT HISTORICAL DATA

To establish a relationship berween influent solids concentranon and removal efficiency, three years
of primary influent and effluent data were plotted. A curve-fit to these data produced the following

result:

E=E, exp|(-b/TS5,)-¢c"SOR)]
Where

E = Solids removal efficiency

E, Maximum removal efficiency = 0.960
b = 10276 mg/L

c = 2.66¢° ft'/gpd

TSS, = Pomary influent TSS (mg/L)

SOR = Surface overflow rate (gpd/fr)

This relanonship, along with the Plant data, is plotted on Figure 7-1.
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The flow pattern within the Pomary Sedimentanon Building presents a challenge. Flow enters the
building and immediately 15 passed through a Parshall Flume. The Parshall Flume discharges nto a
90 degree bend feeding the basins. The bend downstream of the Parshall Flume limits the accuracy
of flow measurement in the flume above approximately 55 MGD and creates an unstable hydraulic
flow pattern. At imes, Plant sttt are required to sandbag and counterweight the channel secnons
to assure the wastewater does not overtop the channel. This also results in improper dismbution to
the individual sedimentation tanks and limuts treatment effectiveness.

In terms of hydraulics, the primary sedimentation basins are exposed to extremely high surface
overflow rates duning storm events. The current peak hour flow projecnion (62 MGD, from
Chapter 6) equates to an SOR over 5,000 gpd/ft’ with all 7 primary basins in service. By 2025,
peak SORs are projected in the 6,000 to 7,000 gpd/ft range, depending on the amount of flow
diverted to satellite treatment plants. Hydraulic modeling of the treatment plant has pointed to the
primary scdimentanion tanks as the key hydraulic bottlencek, wath flooding modcled at flows higher
than 72 MGD.

Finally, the MCC is located n a classified space and does not meet current electrical code. In
addition, the MCC 1s below the maximum water surface elevanon in the building and could
potentrally flood smee 1t 15 near the distnbution channel menuoned above.

The primary clarifiers serve as a critical treatment step in the process, particularly with respect to
the Highly Managed Plan and with the addition of satellite treatment plants to the system. The
return solids from the satellite plants will have high fractions of particulate BOD which are best
removed in the pnmanes. Consequently, failure of this process element can be catastrophie to the
LOTT Alhance. The exisang umts also lack Hexability should the LOTT Alliance elect to enhance

prmary sedimentation, for example, through chemical additon.
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CHAPTER 8

BIOLOGICAL PROCESS MODEL CALIBRATION

BACKGROUND

A biologacal process model 15 necessary to test the performance of the treatment plant and assess

the nisks of different operating schemes. A numencal model enables LOTT to simulate operating
conditions without creating a fatllure condinon. However, pnor to using any simulation model, it

must be calibrated to assure it represents the actual system response.

The four-stage mitrogen removal process at the LOTT plant was simulated using the BioWin
simulator, developed by EnviroSim Associates of Flamborough, Ontanio, Canada. BioWin is based
upon International Water Association Activated Sludge Model No. 1 modified for biclogical
phosphorus removal. It 1s a PC-based simulator that uses a series of mechanistic and empincal
models to represent material transformations and pollutant removal in both the liquid and solid
streams of a wastewater treatment facility. It enables the user to simulate carbonaceous oxidation,
nitrification, denitrification, and enhanced biological phosphorus removal.

The BioWin model, first constructed as part of the 1998 LOTT WRMP, was re-calibrated for the
current Plant operation using the December 2003 sampling data discussed in Chapter 5. Durnng
the sampling penod, the secondary system was operating in activated sludge (non-nutrient removal)
mode. Under this mode of operation, pnmary effluent is routed directly to the First Aeraton
Basin, from which the mixed liquor then tlows straight to the secondary clanifiers. The First
Anoxic Basin, Second Anoxic Basin and Final Aeration Basins were not in service, and there was
no internal mixed hquor retum. The LOTT Plant was designed to operate in activated sludge
mode dunng the wet weather periods, when nitrogen removal was not required. However, the
Plant has at imes continued to operate in nitrogen removal mode duning the wet weather period
with a lower internal mixed liquor recycle rate to more easily transition to nutrient removal.

APPROACH

As the first step of the calibration process, an inert suspended solids (ISS) mass balance was
performed around both the secondary system and the secondary clanhbiers. 155 is the difference
between total suspended solids (TSS) and volanle suspended solids (VSS). It is used as the
reference parameter in solids balances for biological systems as it remains unchanged through the
process (unless biological phosphorus removal 1s practiced). A TSS or VSS mass balance can be
performed around the secondary clarifiers if no biological reaction takes place mside the clanfiers
that would result in destruction or generaton of solids. LOTT operations contirmed both
conditions were met. ISS mass balances are used to venty plant measurements in terms of both
flows and solids concentrations.
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Companng the average daily data for the sampling period, an 1SS mass balance for the whole
secondary systermn achieved a dosure of 106 percent, that is, the mass loading of pamary effluent
ISS exceeded the sum of the mass loadings of secondary effluent and WAS 155 by only 6 percent.
Given uncertainties in solids flow measurements and sample analysis, a closure error of 6 percent
tor this mass balance 1s considered a sanstactory result. Mass balance closure around the secondary
clarifiers, however, was not achieved. Based on the sampling data, there was more than twice as
much ISS leaving the secondary clanfiers in the ettluent and the undertlow than there was ISS
entering in the mixed hiquor. This suggests a potennal error in the plant measurements. Because
IS5 mass balance closure was achieved around the secondary system, which includes data for
secondary effluent and WAS, the source of error was likely associated wath either the mixed liquor
or RAS or both. The mixed hquor concentrations, at an average of 883 mg/L for TSS and 799
mg/L for VS8 dunng the sampling penod, seemed unusually low. Dunng investigation it was
discovered that air was manually cycled on and off in the mixed liquor channel to suppress
foarming. It 15 possible that the air was turned off and some of the mixed liguor had settled dunng
the time when the automatic sampler was drawing samples. Consequently, the composite samples
would not provide a representative characterization of the mixed liquor. Therefore, for the
purpose of the simulator calibranon, the mixed hiquor solids concentranons were back-calculated
from the solids mass balances and then compared with predictions by BioWin. Based on mass
balances around the secondary clanfiers, the average ML5S and MLVSS concentratons would be
1581 and 1389 mg/L., respecnvely. These concentrations compare closely with the concentrations
measured earlier in December and November 2003 and in January 2004, when the agitation air
remained on continuously in the mixed liquor channel.

Results of the BioWin calibranon are summanzed i Table 8-1. The calibration was performed first
by running steady-state simulations based on average values during the sampling period. The
stcady-state simulanon allows a check of the predicted mixed liquor and WAS concentrations,
carbonaceous BOD removal, and clanfier solids removal. Dynamic simulations were then
performed using normalized diurnal patterns established by the two-hour grab samples. Dynamic
stmulations allow a check of the predicted eftluent ammonia and mitrate concentrations, as
mitrification 1s generally more sensitive to changes in flows and loadings. The BioWin results in
Table 8-1 are average values from the dynamic simulation. Plots of simulator predictions and
observed values based on the daily composite samples are provided in Appendix C. Also histed in
Table 8-1 are the pomary effluent COD and TKXN fractions, as well as some of the kinetic
parameters used in the winter and summer calibranon in 1997,

Companng the values tor the three calibrations, it can be seen that the fracnon of readily
biodegradable COD (F,)) 1s considerably lower in the recent calibration, which can be attnbuted to
the loss of the brewery discharge into the collecnon system. As a result of the lower F,, as well as
higher unbiodegradable soluble COD fraction (F_), the overall COD to BOD ratio is higher in the
recent calibration. The kinetic coefticients for the nitrifier growth rate (U, ) and decay rate (b,) in
the recent calibration were based on results of a WERF (Water Environment Research Foundation)
project described in the manual Methods for Wastewater Characterization in Adtivated Sludge Modeling
(20012). The WERF project concluded that p_ at 20 deg C generally hes in the range of 0.9 to
0.95 day ', while b, at 20 deg C 15 0.17 day". In the Budd Inlet calibration, p,., was adjusted to
(.80 in order to better match the measured effluent ammonia and mitrate concentrations. It should
be noted that because the air was turned on and off in the muxed liquor channel during the
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sampling period, some demmfication might have occurred in the channel. This phenomenon was
not simulated as part of the cahbration as 1t was not considered a normal operanng practce.

Table 8-1. BioWin Calibration Summary

Parameter Winter calibration Winter Summer
(12/10-12/23/03) calibration calibration
(1/30 - 2/12/97) (7/16-7/29/97)
Observed Assumed Predicted | Obs'd/assumed Assumed
Promary Efffuent fracnons !
Fin 16 - - 0.21 034
Fu 014 013 - 008 4
Foy : 0.22 E 0.20 0.24
I::np = 0.76 - (.85 .56
Fa - 15 - .10 0025
Fu 0.74 - E .64 (.66
| 0.84 - - .56 0.70
PE IS5 (mg/L) 120 = - 123 118
COD/BOD 248 255 - 245 210
SKT (day) 5.1 - 5.8 - .
WAS flow (MGDY) 0200 0185 x = =
RAS flow (")) 36 30 - - -
AB- Stage 4°
MLSS {mg/L) 1581 - 1388 - -
MLVSS/MLSS (.88 - 0.87 - -
Kinetic Coefhicient *
Mo (') - (.80 2 109 1.09
Temp correction - 1.072 - 1.029 1.029
b, (d1) - 0.17 - 0 (g
['ﬂnp correction - 1.029 - 1.029 1.029
Secondary Effluent
COD (mgl.) 33 - 46 - -
sCOD (mg/L) 36 - 35 - -
CBOD (mg/L) 3.5 - 3.8 - -
TSS (mg/L) 10.7 - 88 - -
TEN (mg/L) 5.4 - 6.4 - -
NHs-N (mg/L) 3.0 - 4.3 - -
NOs-N (mg/L) 16 - 18 - -
Alkalinity (mmol/L) 12 - 1.1 - -
MNotes:

1. R = fracnon of readily briodegradable COD

F., = fraction of unbiodegradable soluble COD

Fup = fraction of unodegradable partculate COD

Fep = fraction of slowly biodcgradable COD thar is particulate

Fae = fraction of readily biodegradable COD that is VEAs

F., = fraction of TKN that is ammonia

Fam = [mcion of biodegradable orgmunc mirogen that 15 paroculate

Observed MLSS and MLVSS/MLSS are values back-calculated from solids mass balance.
e = maximum specific nitrifier growth rate

ba = nitrifier decay rate

o
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CHAPTER 9

SOLIDS STREAM MODELING

BACKGROUND

The solids-stream treatment processes were evaluated using an analysis of histonical data. The
historical data analysis provided performance values that were subsequently used in the plant-wide
solids mass balance model, MABLE, as part of the plant capacity assessment. Separate stress
testing of the sohds-stream processes, including the dissolved air flotanon thickener (DAFT)
system, anaerobic digesters and centrifuges was not conducted during this study.

Solids removed in the primary and secondary clanfiers are thickened in four rectangular DAFT
units. Historically, the DAFT units have produced sludge of about 5.6 percent total solids. This
process has not exhibited a great deal of seasonal vanation over the past three years of operation.
Anaerobic digestion 1s used to stabilize thickened sludge by converting 1t to carbon dioxade,
methane, and water. This process consumes most of the volanle solids needed [or bactenal growth,
thereby discouraging microbial activity and vector attraction, and producing a digested sludge
suitable for land application. At the LOTT plant, two primary sludge digesters operate in parallel
and feed into a secondary digester. A fourth digester 1s held in reserve. An average of 52 percent
volatile solids (VS) reduction has been observed over the past three years at the Plant, well above a
benchmark of 38 percent required by 40 CFR Part 503 of the EPA’s tramework for Class B
Biosolids. This value of 52 percent VS reduction, which includes any reduction in the primary as
well as secondary digesters, may be somewhat lower than what the digestion system can normally
achieve, as there was a seventeen-month period between 2001 and 2003 when the secondary
digester had been taken oft-line due to construction. During periods in which all digesters were in
operation, the volatle solids reduction averaged approximately 55 percent.

The digested sludge is sent to the centnifuges for dewatering. Normally, only once centrifuge (the
newer, higher capacity unit) 1s in service, concentrating the sludge to levels of approximately 22
percent solids. The two older, lower capacity units serve as backup. An overview of solids stream
process pertormance is provided in Table 9-1.

APPROACH

As the BiroWin model 1s focused solely on the secondary biological processes, MABLE is used to
model the Plant solids treatment processes, including Headworks, Prnimary Clanfiers, DAFT,
Digesters, and Dewatering. Calibration of MABLE was limited to use of standard performance
parameters extracted from previous work (1998 LOTT WRMP), or evaluated based upon Plant
data collected between 2001 and 2003. The values in Table 9-1 provide the backbone of the mass
balance structure. A DAFT solids capture rate of 99.85 percent and centrifuge solids capture rate
of 95 percent were assumed. The former is based on mass balance modeling work performed in
1999 and corresponds to the 1998 annual average value. The latter was estimated to approxamately
match Plant data. Other MABLE parameters, such as yield, were evaluated based on concurrent
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9.2 Budd Inlet Master Plan

BioWin modeling. Results from the MABLE modeling are mcorporated into the capacity charts
presented m Chaptrer 12,

Table 9-1. Solids Stream Process Performance at the LOTT Plant 2001-2003

Primary Thickened Dewarered
Sludge Sludge Volatile Solids Digester Sludge
Solids Solids Reduction ' Solids Solids
Average 1.8% 5.6% 51.7% 29% 21.8%
Apnl 2% 3.5% 35.9% 28% 23.7%
Summer = 1.8% 5.6% 529% 219% 21.7%
Winter * 1.7% 5.6% 50.0% 28% 21.9%

1 From February 2002 — June 2003 secondary digester was offine due to construction.
2 Summer defined as Apnl through October.
3 Winter defined as November through March.
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CHAPTER 10

CONTROLLING OPERATING CRITERIA

A wastewater treatment plant contains a series of unit processes, each of which is subject to a
capacity imitation. This chapter describes the controlling parameters for each unit process using a
combination ot modehing results, physical testing and regulatory factors (as shown in Table 10-1) to
define capacity. These limits have been developed in collaboration with LOTT staff based upon an
acceptable level of operating nsk. The basis and assumptions used in denving these limits are
described subsequently. Note that in accordance with Ecology requirements, the rated capacity is
typically the sum of all dedicated units with the largest unit removed from service. The units
assumed to be out of service are indicated in Table 10-1.

Table 10-1. Controlling Operating Criteria

Unit Capacity
Headworks Bar Screens, Peak Flow (MGLY)

3 Screens, 1 out of service 99
Gt Tanks

Peak Flow wath 4-Minute HRT! (MGD)

| Tank in Service 439

2 Tanks m Service 87.9
Influent Pumps, Peak Flow (MGD)

3 Large units, 1 out of serace 4
Aeration Basins

Diffuser System Aur Supply™ (scfm)

First Aeration

Stage 1 11,960
Stage 2 6,080
Stage 3 4,560
Stage 4 3,380
Final Aeration 96
Blower Aur Supply (icfm)
3 umirs, 1 our of sernice 22.200
Intermediate Pump Staton, Peak Flow (MGD)
3 Large units, 2 small units (1 large unit out of service) 133
RAS Pumps, Peak Flow (MGL)
7 umits, 1 out of service 20.2

WAS Pumps, Peak Flow (MGLD)

3 umits, 1 out of service 13
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10-2 Budd Inler Master Plan

Secondary Clanfiers

Solids Loading Vares®
Hydraulic Loading' (MGD)
4 umts 80
UV Disinfection, Peak Flow (MGD)
6 chamnels 66
Effluent Pumps, Peak Flow (MGD)
North Outfall: 4 large pumps, 1 large pump out of service 50
Fiddlchead Outfall: 2 pumps 30
Outfall Capacity® (MGD)
North Cutfall G4
Fiddlchead Outfall (Emergency Only) 41
System Hydraubic Limar (MG
Pamary Sedimentation Collection Channel and Tanks Overflow 72

Sudge Thickenming
Maximum DAFT Loading Rare (Ib/d)

3 tanks, 1 out of service 33,15
Thickened Sludge Transfer Piping, Peak Flow (gpm) i)
Sludge Digesnon, Minimum HRT (days) 25
Sludge Dewatering, Maximum Solids Loading (Ih/hr)
1 Large unit, 36 hr/wk operation 2,500

1. Ecology Orange Book cntena for got tanks specific 3-5 mmute HRT.
2 See Tables 10 2 through 10 1 for max oxygen uptake rate hmats for each seasonal condition.

3. Varies depending on flow, MLSS, no. of clanfiers on-line, and sludge serting charactenstics
For dry weather period, sludge volume index (SVI) = 286 mL/g assumed
For wet weather period, SV1 = 234 mL/g assumed
4. Based on maximum surface overflow mte of 1,768 gpd/ fi.
5. At mean higher high water (MHFW). At mean sea level (MSL), limits are 68- and 63-MGD for North
and Fiddlehead outfalls, respectively. Note the Fiddlehead Outfall may only be used in emergencies, and

requires prnor notithcaton of Ecology.
LIQUID STREAM UNIT PROCESSES
The following sections summanze the controlling operating criteria for liquid stream processes at

the Budd Inlet Plant.

Headworks

The 2004 bar screen replacement project has resulted in 4 sets of step screens, each set with a
capacity of 33-MGD (firm capacity 99-MGD).
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Chapter 10 — Controlling Operating Critena 10-3

Grit Tanks

There are rwo aerated grit chambers at the LOTT plant. At the high water surface level, the hquid
volume 15 244,040 gallons. The Critena for Sewage Works Design (1998) by Ecology, also known
as the Orange Book, recommends that aerated gnt chambers be designed tor a minimum detention
time of 3 to 5 minutes at peak design flow to sustain removal efficiencies. Assuming a 4-minute
detention time under peak hour flow conditions with both chambers on-line, the maximum
capacity for the aerated grit chambers would be 87.9 MGD. The flow rate exceeds the projected
peak hour How for all permit scenanos through 2025, With one tank out of service, however, gnit
tank capacity is only 43.9-MGD, which is less than the current peak hourly and peak daily flows
observed at the Plant. By 2025, peak houry flows of 86-MGD would result in a detention time of
2.0 minutes. While the Orange Book does not have a reliability classification requirement for a
backup gnit tank, having capacity to deal with peak hourly flows in the gnt tanks can be
advantagcous. Gt removal i linked to detention ime in the grit tanks. Once the detention time
falls below the minimum recommended value of 3 minutes, there is a higher probability of grit
passing through the system and atfecting downstream Plant elements. Gnit can cause wear and
tear, particularly affecting the influent pumps. Excessive gnt entering the primary sedimentation
tanks will ulumately reach the digester as primary sludge. This grit can cause wear and tear of
sludge processing equipment, as well as increase inorganic digester loads.

Influent Pumping Capacity

The influent pumps lift the degnitted wastewater (called raw degritted sewage (RDS) in the Plant)
from the influent wet wells to the primary sedimentation tanks. There are a total of five pumps,
four of which are rated at 18 MGD at the design head of 46 feet and the fifth pump rated at 5
MGD at the design head of 36.6 feet. The small pump is used primanly for low influent flow
conditions. The firm capaaity of the influent pump station, with one of the four larger pumps out
of service, 1s 54 MGD. With all four of the larger pumps in service, the pump station has a total
capacity of abour 72 MGD.

The Ecology Orange Book requires that the capaaity of influent pumps shall be such that, with the
largest pump out of service, the remaining pumps will have the capacity to handle the peak flow.
However, the Plant has some tlexibility stemming from the availability of equalizanon basin
capacity. The Plant can store approximately 2.5-MGD of flow n its five equalizanon basins. At
the influent pump station firm capacity (54-MGD), this would allow the Plant to operate for 1.9
hours at the projected 2025 peak hourly flow (86.4-MGD), or approximately 9.1 hours at the
projected 2025 peak daily flow (60.6-MGD) before filling the equalizatnon basins. Given a typical
storm hydrograph (Figure 10-1 is derived from a storm observed in January, 2002), the Plant could
deal with up to 67.5 MGD of peak hourly tlow betore tilling the equalizanon tanks. Flow
projections indicare this level of peak hourly flow o occur in 2009 and beyond.
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Figure 10-1. Storm Hydrograph Used to Determine Plant Influent Pump Station Firm
Capacity with Equalization Tanks

Primary Sedimentation

The primary sedimentation Parshall flume flow meter has a capacity of 33-MGD. Because of this
hmitation, the interpretation of histoncal peak tlow data has been incomplete. With the installation
of the new Plant influent flow meter, the plant can now obtain accurate information on peak flows.

Primary sedimentation tank efficiency depends upon a number of vanables, including influent flow
and solids loading. The Ecology Orange Book recommends that pnmary sedimentation tanks be
sized to accommodate an average overflow rate of 800 to 1,200 gal/ft"/day and a peak overflow
rate of 2,000 to 3,000 gal/ ft:,fd-.iy. Given tank dimensions, this corresponds to an average tlow of
up to 12.6-MGD, and a peak flow of up to 31.5-MGD (one tank out of service). Flow projections
indicate that both of these limits are already being exceeded. However, Plant data and the results of
the settling tests described in Chapter 7 suggest that the prnimary sedimentation tanks are snill
providing an adequate level of solids removal. The relationship berween influent solids, flow, and
primary sedimentation tank efficiency, developed i Chapter 7, is used in Chapter 12 to construct
the Plant capacity charts.

Diffuser Air Supply Capacity

The limuts for the diffuser air supply capacity represent the maximum rate at which air can be
supplied by the fine pore diffusers in the aeration basins to sansfy the oxygen demand for both
carbonaceous BOD oxidation and nitnfication.
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Chapter 10 — Controlling Operating Critena 10-5

An analysis of diffuser air supply capacity must take into account the daily and hourly varanon in
orgamg loadimg. The BioWin process simulator, however, has been set up n ths project to
evaluate monthly average flows and loadings. Therefore, it is necessary to transform the diffuser
and blower air flow hmitanons, expressed as peak hourly flows reflecting peak hourly oxygen
uptake rares (OURs), to corresponding peak monthly OUR values. This can be done by applying
standard peaking factors. In this analysis, peak hour to peak month OUR ratios of 2.0, 2.0, and 1.8
have been applied for summer, April, and winter conditions, respectively.

These OUR ratios are lower than those estimated from histoncal BOD loadings. Based on 2001 to
2003 Plant data, the average peak day to peak month BOD loading ratio was 2.44, while the peak
hour to daily average BOD concentration ratio determined from the diurnal sampling in December
2003 was 1.30. Mulnplying the two results provides an estimated peak hour to peak month BOD
ratio of about 3.17. However, these conditions are not likely to occur simultaneously and the
highcr costs invoked by a factor of this magnitude arc prohibitive. Oxygen demand docs not vary in
direct proportion to BOD loading under dynamic conditions. The response ime of the
microorgamsms to sudden increases in BOD loading depends on the system solids retention time
(SRT), and net accumulation or loss of COD in the secondary system may occur, thereby
attenuating the impact of the short-lived peak loading condinons. For these reasons, the standard
peak hour to peak month ratio of 2.0 has been applied. A lower ratio of 1.8 is used for the winter
period, reflecting the lower oxygen demands by the Plant as it operates in conventional mode.

The estimated OUR limits for the three seasonal conditions are provided in Tables 10-2 through
10-4. Dunng the capacity curve development, the model-predicted OUR for each aeration cell is
compared against the estimated peak month OUR hnmuts.

Table 10-2. Estimated Maximum Allowable Oxygen Uptake Rates in Aerated Cells for
Summer Conditions (T = 22°C)

Peak hour Peak hour Peak month
No. of Total air AOR OUR OUR

Aeration Stage diffusers' | flow (scfm)? | oF b/ d)* (mg/L/hr) | (mg/L/hr)!
Frst aeranon — 1 2990 11,960 044 3110 508 29.9
kst acranon— 2 1,520 6,080 .39 22990 40.3 .2
Frst gerapon— 3 1,140 4.500 (LG8 19,950 35.0 17.5
First aeration — 4 845 3.380 0.74 18.230 46 2.3
Final aeranon 240 D60 0.74 4.230 392 19.6

1. Tutal number of diffusers and acrual oxyeen required (AORs) moall 5 first seranon basing amd both fingl seranon
basins based on dara given in ongmal diffuser specificanons (On-site Faclines [mpmvelmmls Contract 92-1, Project
manual volume 2, Section 11373, Parametncs, Inc. 1991) and in chapter 4 of the Task 700 report (1997).

2 A peak air flow per diffuser of 4 scfm was assumed. It may be possible to increase air flow to 6 scfm per diffuser for
peak hour loading condinon, but pressure loss i the air piping will mcrease and the standand oxygen transfer
efficiency (SOTE) wall decrease. Note “scfm™ = standand cubic feet per minure.

3. Alpha-fis a correction 1o account for differences between clean water and process water, A value of 1.0 mdicates
clean water. The values cited in this table are based on data given i the onginal diffuser specification, except for the
value associated with stage 1 of the first aeration basin, which was increased from (.38 to (L44. This was adjusted to
better match the estmated oxvgen uptake rate (OUR) based on actual plant data. To accurately determine the actual
ol values, off-gas testing needs to be performed.
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4. Peak month OUR was esimated by dividing the peak hour OUR by the estimated ratio of peak hour to peak month
OUR of 2.0.

Table 10-3. Estimated Maximum Allowable Oxygen Uptake Rates in Aerated Cells for
Winter Conditions (T = 14.5°C)

Peak hour Peak hour Peak month
No.of | Totalair AGR OUR OUR
Aeration Stage diffusers' | flow (scfm)* | aF (Ib/d)* {mg/L/hr) (mg/L/hr)*
Farst aeration — 1 2,900 11,960 044 35370 GG 337
First aerabon — 2 1,520 6,080 (.59 23,500 413 29
Ficst acranon— 3 1,140 4,560 (LGS 20,370 357 19.8
First perabon — 4 85 3,380 .74 18,960 422 234

1. Total number of diffusers in all 5 first aeration basins and both final aeration basins based on data given in chaprer 4
of the Task 700 report (1997).

2. A peak air fow per diffuser of 4 scfm was assumed. It may be possible to increase air flow to 6 scfm per diffuser for
peak hour loading condition, but pressure loss in the air piping will increase and the SOTE will decrease.

3. Based on data given m onginal diffuser specification, except for the value associared with stage 1 of the first aeration
basin, which was increased from .38 o 0,44, This was adjusted o bemer march the esomard OUR based on
actual plant data. To accurately determune the actual «F values, off-gas testing needs to be performed.

4. AOR values estimated assuming the followmg SOTE = 34.1%, diffuser submerpgence = 22 ft, system elevaton =
100 fr, p =095, equivalent depth = 0.33 of diffuser depth, and operanng D.O. = 2 mg/L (0.5 mg/L. for stage 4 of
first acration basin)

5. Peak month OUR was cstimated by dividing the peak hour OUR by the cstimated ratio of peak hour to peak month
OURof 1.8

Table 10-4. Estimated Maximum Allowable Oxygen Uptake Rates in Aerated Cells for
April Conditions (T = 16°C)

Peakhour | peay hour | Peak month
No.of | Totalair AOR OUR OUR

Aeration Stage diffusers! | flow (scfm)® | oF® (Ib/d)* (mg/L/hr) | (mg/L/hr)*
Farst aeration = 1 2,990 11,960 44 344060 G0.4 30.2
First agrabon — 2 1.520 G680 .59 23450 411 206
First aerabon - 3 1.140 4,560 (LGE 20,250 355 17.8
Frst aeranon — 4 845 3,380 0.74 16,350 364 18.2
Final aeranon 240 OG0 0.74 4.640 43.0 21.5

1. Total number of diffusers and AORs 10 all 5 brst aeranon basins and both hnal acranon basms based on data gven
m ongmal diffuser specificanons (On-site Facihines Improvements Contract 92-1. Project manual volume 2, Section
11373, Parametrics, Inc. 1991) and in chapter 4 of the Task 700 report (1997).

2 A peak air flow per diffuser of 4 scfm was assumed. Tt may be possible 10 increase air flow to 6 scfm per diffuser for
peak hour loading condition, but pressure loss in the air piping will merease and the SOTE wall decrease.

3. Based on data given m onginal diffuser specification, except for the value associated with stage 1 of the first acration
basin, which was mcreased from 0,38 o 044 This was adjusted to berter march the estimated OUR based on
actual plant data. To accurately determine the actual «F values, off-gas testing needs to be performed.

4. ADR values estimated assuming the following: SOTHE = 34.1%, diffuser submergence = 22 fr, system elevanon =
100 fi, P = 0.95, equivalent depth = 0.33 of diffuser depth, and operating D.O. = 2 mg/L (0.5 mg/L for stage 4 of
first acration basin)
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Chapter 10 — Controlling Operating Critena 10-7

5. Peak month OUR was esimated by dividing the peak hour OUR by the estimated ratio of peak hour to peak month
OUR of 2.0.

Blower Air Supply Capacity

Currently, there are four 500-hp blowers, each rated at 7,400 icfm. The total aeration capacity s
thus 29,600 ictm with all blowers in service, or 22,200 icfm with one blower out of service. The
tourth blower could be used during times of peak aeration demand, but the air flow capacity would
be limited because of increased piping friction losses. For this evaluation, peak hour aeranon
demand must be met with one blower out of service.

The blower air supply capacity was converted to air flow hmits under standard conditions (20°C, 1
atm) by assuming blower inlet temperatures of 32°C in the summer, 15°C in the winter, and 20°C
in Apnl. Using the same peaking factors as for the OUR limurs, the peak month blower air flow
limits were then estnmated, as summarized in Table 10-5.

Table 10-5. Blower Air Flow Limits for Different Seasonal Conditions

(Assumes 3 Blowers in Service)
Season | Blower Inlet Temp (°C) | Peak Hour Air Flow (scfm) | Peak Month Air Flow (scfm)’
Summer 32 21.310 10,660
Winter 15 22,590 12,350
Apnl 20 22,200 11,100

1. Peak month mr flow was estmated by divading the peak hour mr flow by the estmated rano of peak hour
to peak month ar Aow of 20 for summer and Apal and 1.8 for wnter condinons.

Secondary Clarifier Solids Loading Capacity

Because BioWin unhizes a one-dimensional layered model for simulating secondary clarifiers, it 1s
madequate for predicting clanfier performance, particularly under overloaded conditions, unless
detailed cahibration of the clanbier model 1s performed using held data. Therefore, the clanher
solids loading rate (SLR) limits were determined by state point analysis using the MLS5
concentrations predicted by BioWin for each model run. As part of the onginal plant performance
testing in 1997, settling tests were conducted to determine the batch settling curve unique to this

plant (Fig. 10-2).
The tollowing values were denved for the Vesihnd settling parameters:
V.=172m/d

k=040L/g

where V, =V, e **

62 2006 210 PM - On.05134 LOTT Badd Inket Treatrnent Plant Master Plan ', 500 Prepare Fociliies Plan', Frnal\ Chapter 10 Contenllong
Parms.dos



10-8 Budd Inlet Master Plan

and:
V. = Setthng veloaty (m/hr)
V, = Equation parameter (m/hr)
k = Equation parameter (L./g)
X = Solid concentranon (g/L.)

20

16

124

0.8

In [Vs] (em/min)

04

0.0
0 1 2 3 4 5 6 7
Concentration (g/L)

Figure 10-2. Log Transformed Settling Data and Linear Least Squares Fit (used in
determining settling parameters, Vo and k).

Alternatvely, state point analysis could be performed using measured sludge volume index (SVT)
values to estimate clarifier capacity. Based on 2001 to 2003 Plant data, the 95° percentile SVI
values (measured in a 2-L. sertlometer, stirred) were 286 and 234 ml./g during dry weather and wet
weather penods, respectively. State pomnt analysis indicated that the clanfier capaaity based on the
95" percentile SVI values is less than that based on the Vesilind parameters. Because the SVI
values are more conservative, and more representative of current plant operation, they were used in
the capacaity evaluation.

Note during the course of this evaluation the secondary clanfiers were being modified with new
weirs and launders.  Additionally, the collector mechanisms wall be replaced in 2005, Followang
complenon of this work, it 1s recommended the settling tests be performed again. The results of
such testing will likely impact the ultmate iming of future improvements.
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Chapter 10 — Controlling Operating Critena 10-9

Secondary Clarifier Hydraulic Loading Capacity

Stress testing performed in 1997 determined a peak hydraulic capaciry of 20 MGD per clanifier. Ar
this flow rate, at least half of the effluent launder and weir became completely submerged. A 20-
MGD flow per clanifier corresponds to a surface overflow rate (SOR) of 1,768 gpd/ft". This is
higher than the Ecology criterion of 1,200 gpd/ft” for secondary clarifier peak hour SOR. The
Ecology value is considered to be conservative and should be used in the absence of performance
testing data. For this capacity evaluation, clanifier performance was assessed based on both the
peak SOR limit of 1,768 gpd/ft* and results of the state point analysis. As Ecology does not
require one unit out of service for capaaity rating, the rated hydraulic capacity of the clarifiers 1s 80
MGD. As stated in the previous section, this should be recalculated after completion of secondary
improvements in 2005.

UV Disinfection Capacity

The UV disinfection system consists of six channels, each sized to disinfect between 3 and 11
MGD of secondary effluent. A seventh channel, currently not fitted with UV disinfection
equipment, serves as a spare to allow for future expansion of the system. The Department of
Ecology does not require a unit to be held out of service for capacity raning purposes, so the rated
capacity of the system is currently 66-MGD. Capaciry would increase to 77-MGD with expansion
nto the seventh channel.

Effluent Pumping Capacity

The ettluent pumping station was retrofitted in 1998, Currently there are four 200-hp pumps, each
rated at approximately 16.7 MGD at high tide, and one 150-hp pump rated at 15 MGD at high nde.
These five pumps pump disinfected effluent to the Budd Inlet outfall. The 150-hp can not be used
in conjunction with the larger pumps, meaning that firm capacity of the system is rated with 3 of
the larger pumps in service, at 50 MGD. Given the pressure in the pipeline, the capacity increase
with a 4™ pump in service is negligible. There are two additional pumps used to pump combined
sewer overflows from the equalization basins and, under emergency conditions, disinfected final
effluent from the UV Basin to the Fiddlehead ourfall. These pumps can output a flow of
approximately 15-MGD per pump.

Outfall Capacity

Hydraulic calculanions through the outfall and diffuser system were performed in 1997 for two tidal
conditions, mean sea level (MSL) and mean higher high water (MHHW, to determine the
maximum capacity of the outfall. At MSL, the maximum amount of head available from the
effluent pumping station to the diffuser section of the North outfall is approximately 25 feet. The
maximum tow that can be conveyed via gravity through the North outfall and diffuser system s
calculated to be 68 mgd at MSL. At MHHW, the maximum amount of head available to the system
1s approximately 18.43 feet, resulting in a maximum flow of 64 mgd. Flows above these maximum
hmits can only be diverted to the Fiddlchead Outfall in the case of an emergency.

62 2006 210 PM - On.05134 LOTT Badd Inket Treatrnent Plant Master Plan ', 500 Prepare Fociliies Plan', Frnal\ Chapter 10 Contenllong
Parms.dos



10-10 Budd Inlet Master Plan

System Hydraulic Limitations

Hydraulic limits are based on hydraulic bottlenecks in the hquid-stream treatment train. A
hydraulic profile analysis was performed as part of the 1997 process evaluation. This evaluation
was compared and venfied against existing condinons and a series of critical hydraulic restnictions
were identified.

The hydraulic analysis shows the mixed hquor dismbution box weir becomes submerged at 57
MGD. This disrupts equal dismbution of the mixed liquor flow among the secondary clanfiers,
potentially causing premature overloading and thereby affecting overall clarifier performance. At
72 MGD, the primary sedimentation collection channel and tanks begin to overflow. The 57 MGD
How limit 1s considered less cnnical since the Plant can safely continue to operate (with How
blending up to a certain point depending upon mass settleability) when the mixed liquor flow 1s not
distributed evenly. Furthermore, the mixed liquor distribution box and channel are scheduled to be
renovated as part of the Plant’s secondary clanifier equipment replacement project in 2007.

SOLIDS STREAM UNIT PROCESSES

The following sechions summanize the controlling operating entenia for the solids stream umit
processes at the Budd Inlet Plant.

Sludge Thickening Capacity

The capacity of the four existing DAFTs was expressed in terms of the highest solids loading rate
observed for each umt. Based on Plant operating data and staff observations, the DAFTs can
process up to 33 Ib/ft’-d of solids and still achieve 4 to 6 percent solids without excessive polymer
use. Compared to the ongnal solids loading rate of 0.5 to 1.0 Ib/ft™-hr (or 12 to 24 Ib/f’-d), the
sludge thickening capacity is almost 50 percent higher than the design valve. This is likely due to
increased operating experience with the equipment and more effective use of polymer.
Consequently, the onginal design criteria were considered too conservative. For this capacity
evaluation, the maxamum loading rate 1s decreased by a 10 percent de-rating factor (included as a
safety factor) and one of the four DAFTs was assumed to be out of service. This results in a
maximum solids loading rate of 53,015 Ib/d. The solids loading rates to the DAFTs were
estimated by a combination of BioWin simulations and solids mass balance calculations in MABLE.
For each set of flow and BOD concentranon conditions, sludge production rate in the secondary
treatment system, as predicted by BioWin, was used as input to MABLE, which in turn computes
the total sohds load to the thickeners, the hydraulic load to the digesters, and solids load to the
centrifuges. Because peak day loadings were not directly simulated as part of the capacity chart
development, the predicted solids loading rates were compared against the limit of 53,015 1b/d, and
peak day loading was assumed to be accommodated by placing the fourth DAFT in service.

Thickened Sludge Transfer Piping Capacity
The thickened sludge from each DAFT combines in a common manifold and s carned by a 4-inch

line, which expands further downstream into a 6-inch line, to the sludge digestion system. The 4-
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nch pipe has a maximum capacity of 60 gpm. Beyond this flow rate, excessive headloss n the
prpng may result in accumulanon of sohds in the pipe. Using a 10 percent decrease as a safety
factor to account for peak day loading, the maximum capaaty is then 54 gpm or 77,760 gpd.

Sludge Digestion Capacity

The capacity of the four anaerobic digesters s defined in terms of hydraulic retention time. The
operating objective 1s to operate at 2 mintmum hydraulic retention time (HRT) of 25 days 1o
achieve the desired solids stabilization. However, the EPA biosolids guidelines require only a 15-
da}’ HRT to achieve Class B biosolids status (prm'idcd volanle solids (VS) destruction is at least 38
percent). Consequently the Plant has some operanonal flexibility that can be useful in the fumnre.
Currently, two digesters operate in parallel as primary digesters, followed by a third digester
operafing as a secondary digester. In the capacity evaluation, it was assumed that three digesters
would operate as pnmary digesters, and the fourth one as secondary digester. The 25-day HRT
hmit applies to the panmary digesters and average monthly loading conditions only.

Sludge Dewatering Capacity

The sludge dewatening system at the Plant consists of three centrifuges, two of which were installed
in the 1980 plant expansion and the third one added in 1999. Based on operational and
performance data developed durning startup testing, the two older units each have a design solids
loading rate of 1,500 Ib/hr, while the newer unit has a design solids loading rate of 2,500 Ib/hr.
Prior to the dewatenng system upgrade in 1999, only one centmtuge could operate at a ime.  After
the upgrade, all three centrifuges can operate simultaneously, thereby resulting in a total maximum
design load of 5,500 Ib/hr. Currently, the plant typically operates with only the larger unit in
service. The two older units serve as backup. In the capaaity evaluation, it was assumed that only
the newer unit is in operation, thus resulting in a maximum solids loading limit of 2,500 Ib/hr. This
hmit i1s compared with the predicted solids loading rate under peak month loading conditions. The
centrifuge was assumed to operate 7 days a week, 8 hours per load, and 1 load per day. Peak day
solids loading 15 assumed to be accommodated by extended hours of operation.
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CHAPTER 11

PLANT OPERATING SIMULATIONS AND ASSUMPTIONS

Influent Hows and loads as well as effluent requirements vary seasonally. Typically a capacity chart
15 developed for dry weather, low flow, or summer operation, and another for wet weather, high
flow, or winter operation. These seasonal vanations represent the extremes of plant operating
conditions. For the LOTT Plant, three different potentially-limiting seasonal conditions were
considered for the capacity evaluation:

*  Summer — Represents Apnl through October influent wastewater charactenstics (relatively
higher BOD concentranons and summer temperatures) and the requirement to meet
nirrogen removal limirs.

= Apnl — Represents Apnl influent wastewater charactenstics (relatively lower CBOD
concentranons and lower temperatures) and the requirement to meet a nitrogen removal
himit.

*  Winter — Represents November through March influent wastewater characteristics (hugh
fow, low BOD concentrations, and low temperatures) and the requirement to meet 3 BOD
removal limar.

The biological process model draws its mputs and parameters from Plant histoncal data and the
flow and loading projections (Chapters 3 and 6). The model defines the three seasonal conditions
as follows. Summer conditions are based on the average of the charactenistics measured duning the
period from April through October. Winter condinons based on the average of the charactenstics
measured during the period from November through March. Winter flows are defined as 10-year
peak monthly flows. April conditions are drawn from Plant historical data for the month of April
alone. Apnl flows are detined as a 10-year peak dry weather month. This means there 1s a 10
percent chance of having flows this high during a single month during the dry weather penod
(April through October) for any given year. Apnl flows were calculated by applying a standard
multiplier to summer flows: over the period 1996-2003, the 10-year return ratio of peak dry weather
month to average dry weather month was 1.27. Flows and loadings for the three model periods are
summarized in Table 11-1.

SATELLITE RECLAMATION FACILITIES

The Highly Managed Alternanive, discussed in the 1998 LOTT WRMP, envisioned the construction
of a number of sarellite treatrment plants (SRPs) throughour the LOTT system. These plants draw
off raw sewage at remote locanons in the collecnon system and treat to Class A reclaimed water
standards. Solids from the SRPs are retumed to the collecton system and treated at the LOTT
plant. The satellite plants divert flows and loads from the LOTT Plant, help to sansfy NPDES
discharge hmts, and take advantage of the Plant’s excess solids handhing capabilities.
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11-2 Budd Inlet Master Plan

Table 11-1. Total System Flows and Loadings: Observed 2001-2003, and Projected 2005-2030

(Brewery Flows Excluded)
Flow (MGD) Concentration (mg/L)
Summer Winter April

Year Summer'  Winter?  ApriP BOD TSS BOD TSS BOD TS5
2001 8.74 15.76 9.31 251 31 183 251 183 13
2002 8.8 15.37 10.86 263 2483 212 241 191 214
2003 255 1317 11.37 256 275 215 240 204 22
e LS 10,91 2.1 13.85

2010 13.83 2534 17.57

A5 16.16 28.19 2052 Vanable®

2020 18.49 3104 25348

2025 19.79 3260 2513

L. Apnl through Ocrober.

2. November through March. Fow is representative of peak month (10-year peak month for projections).

3 Maximum dry weather month = peak month dunng the period Apal though October (10-year peak month for
projections).

4. Loading projections vary depending on satellite plant activity (see below).

The first satellite plant i1s scheduled for completion in 2006. This Plant wall have the capacty to
treat 2-MGD of raw sewage, with expansion capaaity to 5-MGD. The number of satellite plants to
be constructed, and the treatment capacity installed at each site will vary depending on planning
goals and available discharge capacity. At the time of modeling, three different satellite plant
implementation scenanos were considered. The three scenanos foresaw 2025 satellite treatment
capacity of:

" Low Rate of SRP Construction: T-MGD
= Moderate Rate of SRP Construction:  10-MGD
®*  High Rate of SRP Construction: 13-MGD

Ecology 1s currently conducting a total maximum daily load (TMDL) determination for the
Deschutes River / Budd Inlet Watershed (WRIA13) which may turther restrict the summer
capacity (see Chapter 3 regarding the NPDES permit). Consequently, the 2005 LOTT Capital
Improvements Program includes increased producnon of Class A reclaimed water at the Budd Inlet
Treatment Plant to provide additional flexibility. This may delay the construction of addinonal SRP
capacity. In order to understand the effect of this upon Plant capacity, a fourth scenario was
developed as described below:

*  Budd Inlet Class A — Up to 12-MGD Class A reclaimed water production at Budd Inlet
Plant, delay SRP construction.
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Chapter 11 — Plan Operating Simulation and Assumptions 11-3

A summary of the four scenanios is presented in Table 11-2.

Table 11-2. Satellite Reclamation Facility Capacity Scenarios (MGD)

SRP Construction Rate
Budd
Low Moderate High Inlet
Class A
2 i i i 0
2005 0 0 0 0
2006 2 2 2 2
2007 2 2 4 2
20018 2 2 5 2
2009 2 2 5 2
2010 2 3 1] 2
2011 3 3 [ 2
2012 3 < 7 2
2013 3 4 7 2
2014 + 5 8 2
2015 4 O 9 2
2016 5 7 10 2
2017 3 T 10 3
208 b 8 11 3
2019 O 8 11 3
2020 [ 8 11 3
2021 7 9 12 3
2022 7 9 12 3
2023 7 9 12 3
2024 7 9 12 3
2025 7 10 13 3

Process modeling shows that the effect of adding satellite plants is observed mainly in the flow and
organic loading. Satellite plants remove flow and BOD from the system, resulting in lower flows
and BOD loads at the Budd Inlet Treatment Plant. The SRPs return solids to the system, meaning
that the solids loading to the Budd Inlet Treatment Plant is relatively independent of satellite
treatment. Figure 11-1 provides a comparison of summer period projected flows and loadings,
under the low SRP construction rate scenario.
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11-5

Tablc 11-3 SRP Efflucnt Limits Scenarios

Effluent Limits (mg/L)
Scenario Season SRP Rate TIN BOD TS§ NH3N
1 Summer High 2 5 10 --
2 Summer High 3 3 10 --
3 Summer Moderare 2 5 10 -
4+ Summer Moderate 3 5 10 -~
5 Summer Low 2 3 10 -
(] Summer Low 3 5 10 -
7 Apnl High 2 5 10 =
8 Apnl High 3 3 10 2
9 Apnl Moderate 2 5 10 -
10 Apnl Moderate 3 5 10 --
11 Apnl Low 2 5 10 -
12 Apnl Low 3 3 10 -
13 Winter High - 30 30 26
11 Winter Moderate 30 30 26
15 Winter Low -- 30 30 26
16 Summer Budd Inlet (lass A 3 5 10 -
17 Apnl Budd Inlet Class A 3 5 10 --

In the following chapter, discussion will focus on the low rate of SRP construction case and the
Budd Inlet Class A case. These are the two most likely satellite treatment scenanos. The moderate

and high rate of SRP construction cases will demonstrate the effect of increasing amounts of
satellite treatment on Budd Inler Treatment Plant capacity. Taken together, these scenanos will
guide LOTT in determining the most appropnate level of SRP construcnon.
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CHAPTER 12

PLANT CAPACITY DISCUSSION

INTRODUCTION

The compilation of the capacity assessment is a senies of capaaty diagrams illustrating the capacity
restrictions at the Plant with respect to flows and loads. These diagrams depict when components
of the treatment plant are expected to reach their limitations. Separate charts have been generated
for each set of scenanos identfied in Chapter 11, (Table 11-3): summer, winter, Apnl, varying SRP
construction rate, and varying effluent TIN limits. The charts are constructed as follows:

The x-axis represents the average monthly wastewater flow. These flows represent the total
flows for the entire LOTT system, including tlows treated at the potental satellite plants.
For summer conditions, they represent the average dry weather flow; for April conditions,
they represent the 10-year peak monthly average flows in Apnl: and for winter conditions,
they represent the 10-year peak monthly average flows.

The y axis expresses raw influent BOL at the Plant.

The loading curve, represented as a solid black line, demonstrates the change in plant
influent BOD concentration with increasing total system flow. This line is used to identify
when the capacity limits are reached. In this report, the line appears as a series of peaks and
valleys. The variability of the loading curve represents changes in Plant flows and loads
brought about by the installation of satellite treatment plants, and by large constructnon or
connection projects in varous parts of the tmbutary system. For example, diversion of 1-
MGD flow to a satellite plant will show up on the loading curve as a “bump”, as the
satellite plants remove more flow than load. Large construction projects in newly
developed areas will also show up on the loading curve as “bumps”, as new developments
tend to have highly efficient pipes, and lower inflow and infiltration. Baming the addition
of satellite plants and new construction, the loading curve would be expected to be more or
less horizontal.

The colored lines represent capacity curves for each component of the treatment plant.
The point where each of the colored curves crosses the black line represents the capaaity
hmitation for each corresponding component.

As a guide, a umeline based on the results of Chapter 6 has been added along the x-axs, w
suggest when components are expected to reach capaaity.

The curves on the chart are interpreted using the method of progressive disclosure. Simply stated,
progression across the chart from left to nght reveals the limit of each unit process, and when these
hmits will occur. When the curves representing all Plant umit processes are plotted simultaneously
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12-2 Budd Inlet Master Plan

on the chart, they descnibe a ranking of overall Plant capacity hmits. Interpretanon of a specific
curve 15 as follows:

¢ All combinatons of influent BOD concentration and influent flow to the left of this curve
are acceptable operating condinons.

e Intluent BOD concentrations and tlow combinations to the nght of the curve are likely to
cause the Plant to become unstable and not meet discharge cnitena.

Note that these curves are generated for a certain set of condinions. As conditions change (1.c.
permit requirements, wastewater charactenstics, number of units in service, operating strategies,
etc.) the curves will shift and may alter the capacaity limitation. Consequently, the series of scenarios
(Table 11-3) taken collectively will provide an indication of the sensitivity of the Plant to changing
conditions.

A total of 17 scenanos were modeled, retlecnng the four different satellite trearment scenarios
discussed in Chapter 11. In order to simplify the capacity discussion, this chapter is divided into
three sectnons:

* Low Rate of SRP Construchon
¢ Increased Rates of SRP Construction

e  Budd Inlet Class A Scenario

Discussion of the low rate of SRP construction case serves as a baseline, as this scenanio represents
the midpoint of the four satellite treatment scenanios, and the most likely of the three SRP-driven
scenarios. Later in the chapter, the results of the low rate case will be compared with more
agpressive satellite plant scenanos, in order to assess the effect of increasing satellite treatment on
Budd Inlet Plant capacity. Finally, towards the end of the chapter, the Budd Inlet Class A scenario
will be evaluated. This case represents the opposite end of the spectrum, with nearly all system
flows beng treated at the Budd Inlet Plant, and muimimizing the effects of satelhte treatment.

LOW SRP CONSTRUCTION RATE

The capacity charts for the cases representing the low rate of SRP construction are presented on
Figures 12-1 through 12-4. This SRP construction rate was designed to limit average summer flows
at the LOTT plant to 12-MGD.
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12-8 Budd Inlet Master Plan

which may be used in emergency situanons (typically during storm events, where much of the flow
would be stonmwater). Capaaty of the North Qutfall could be increased by removing the 30-mch
section of pipe in the vicinity of the State-operated dangerous waste site formerly used by the
Cascade Pole Company. At least 500-feet of the 1,200-foot run of 30-inch pipe is located outside
of the sealed-oft portion of the site, meaning that it could be replaced wathout requireing excessive
permitting or safety measures. Increasing the pipe diameter from 30-inches to 48-inches would
allow over twice as much How to pass through the bottlenecked section, relieving the capacity
hmitation and decreasing the frequency with which the Fiddlehead Outfall must be used.

Both of the outfall capacities are in excess of what the pumps in the effluent pump station can
currently output. Output to the North Outfall is limited to 50-MGD due to pressure in the
pipeline. Part of this imitation is caused by the 1,200 foot 30-inch bottleneck, which generates
over 10-psi of pressure at 50-MGD, with in-pipe flow veloaty in excess of 15 ft per second. The
cmergeney pumping capacity to the Fiddichcad Outfall 1s imited to 30-MGD duc to the size of the
pumps. Combined effluent pumping capacity of approximately 80-MGD is sufficient throughout
the planning peniod for all but the Budd Inlet Class A scenano, in which etfluent pumping
hmitations would be exceeded n 2020.

Ceninfuge capacity and thickened sludge transter piping lnmatons are reached at 24.6- and 25.0-
MGD respectively. The Plant’s overall hydraulic capacity, represented by primary sedimentation
tanks and channels, 1s reached at 72.0-MGD, corresponding to a peak monthly flow of 28.0-MGD.
Digester capacity and effluent pump station capacity both reach their limats at a peak monthly flow
of 30-MGD.

EFFECT OF INCREASED SRP FLOWS

Two other SRP construction schedules were modeled, both of which divert addinonal Aows o
potential satellite plants. The effect of diverting flow to the satellite plants is complicated, as both
flows and organic loadings to the Budd Inler Plant are decreased, but solids loads remain nearly
constant. The decreasing, flows lead to more highly concentrated loadings, which can impact
primary sedimentation performance, as well as diffuser air capaaity.

The effect of adding satellite plants is most pronounced in the summer. Since the satellite plants
are designed to treat a constant flow, regardless of season, the fraction of flow treated at satellite
plants is lighest dunng the summer. Figures 12-6 and 12-7 depict capacity curves for the summer
condition for the moderate and high SRP conditons. As effluent TIN has little impact on capacity
for the summer condition, only scenanos with an effluent limut of 3 mg/L are shown.

Addition of satellite plants causes the element capacity curves, as well as the loading curve, to ebb
and flow, complicating interpretation of the charts. As a whole, the addition of satellite plants
relieves Plant capaaty imitanons, particularly with respect to the secondary clanfier SLR and the
aeration basin diffuser air capacity. This 1s tied to both Hlow and loading. In the most aggressive
case, the high rate of diversion leaves only 7- to 8-MGD of dry weather flow to be treated at the
Budd Inlet Plant. Even though influent concentranions are high, the Plant has ample capaaty to
mreat due to the decreased organic loadings. A number of hmitations observed in the least
aggressive SRP case (Figure 12-1), do not show up in either of the more aggressive cases. These
limits include blower capacity, diffuser capacity in first aeranon basin stages 1 and 3, Digester

6,26/ 3006 235 PAM - O:.05134 LOTT Buodd Inket Treatment Plant Master Plan', 500 Prepare Faeiliies Plan’, Final \Chapter 12 Caparity Drseussnn
rev.doe



Chapter 12 — Capacity Discussion 12-9

capacity and DAFT capacity. Even though the overall solids loading to the Plant remains hugh (as a
result of satelhte plnts returmng solids o the system), the addinon of satellite plants relieves sohds
handling capacity at the Plant. This is mostly due to the lower BOD as well as TKN loadings sent
to the secondary system. With less biological solids being generated in the treatment process, there
is more room to deal with the solids entenng the system. Cenmfuge and transfer piping limits are
the only constants across all scenarios. The transfer piping 1s a known bottleneck, not likely to
change much trom one scenano to the next, and the centrituge himut retlects a hughly conservanve
control system (only one umt i service, 36 hours per week).
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Chapter 12 — Capacity Discussion 12-13
Table 12-1. Plant Hydraulic Limitations, Sorted by Satcllitc Treatment Options
Equivalent Peak Month Flow Approximate Time Capacity is
Capacity | Capacity (MGD), by SEP Scenario Reached, by SRP Scenario

Hydraulic Limit MGD! BIA*  Low' Medium*  High® BIA Low  Medium  High
Gnt Tanks (1 tank) 439 135 135 135 135 Owver Ower Ower Ower
Effluent Pump Station to &
North Outfall (Firm)6 a0 16.0 16.0 16.0 1610 Over Ower Cher Ower
Jalket Fixnp ek 540|180 180 180 180 | Ovee Over Over  Over
(FFiem)
Parshall Flume 33 18.4 184 18.4 184 Ower Ower Ower Ower
North Outfall* 230 230 23.0 25.0 2007 2007 2007 200
;::;ﬁ;:}'f““““ © 66 240 240 240 265 | 2008 2008 2008 2012
Influent Pump Station 5 = = = = : :
(Fiem, with equalization)1® 67.5 25.0 250 250 215 2009 2009 2010 2014
Plant Hydraulic Limitation
(Pamary Sedimentarion T2 270 280 29.5 31.0 2013 2014 2016 e e 1]
Tanks)
;Ef]‘l';‘,’," Frimp Sewion 72 270 280 205 310 | 203 2004 2016 2020
U¥ Lol 4 7 | 26 310 = ~ |27 220 >205  >2025
channels)!?
Secondary Clanfier SORY a0 31.0 - - - 2020  >2025 >2025 >2025
Effluent Pump Station, ) " .- = - - N -
both outfalls™ &0 300 2020 =>M25 >M25 >25
Gat Tanks (2 Tanks)'s 87.9 - - - — =2025 =2025 >2025 =025
Headworks Bar Screens 9 - - - -- >M25  =M25 =225 =225
COnfall Capacaty 13 - - - . >AH)25 NS =223 >N)25
Intermediate Pump Station 133 = = = = >2025  >2025 >2025 2225

1. Hydraubc limitation 1s expressed as peak hourdy flow.
2 Budd Inler (lass A scenario.
3. Low rate of SRP construction.

4. Moderare rate of SRP constructon.

5. High rate of SRP construction.

6. 3 large pumps in service, 1 in reserve.

7. 3 large pumps in service, 1 in reserve (firm capacity).

8. At the ndal mean higher high water (MHHW) condition, the North Outfall is limited to 64+-MGD. Flows i excess
of 64-MGD will be routed to the Fiddlehead Outfall. The combined Outfall capacty is well i excess of projected
peak flows over the planning penod.

9. Absolute treatment limit, all 6 channels in sernce.

10, 3 large pumps in service, 1 in reserve (firm capacity), with equalization ranks.

11. 4 large pumps in service, no reserve.
12 With expansion mto the T channel.
13. 4 clanfiers in service.

14. 50-MGD 1o Norh Outfall, 30-MGD o Fiddlehead Outfall
15. Both tanks in service, none m reserve,
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12-14 Budd Inlet Master Plan

BUDD INLET CLASS A SCENARIO

In this scenario, only a minimal amount of flow is diverted to satellite treatment plants. The
scenario murrors the low rate of SRP construction scenario through 2010. From that point,
however, the Budd Inlet Class A scenario allows only one addinonal MGD of satellite treatment,
scheduled to come online in 2017, providing a total of 3-MGD satellite treatment through 2025.

Companng the Budd Inler Class A scenano with the low rate of SRP construcnon scenano, the key
differences are flow and organic loading, both of which are increased by 25 to 30 percent for the
Budd Inlet Class A scenano (Table 12-2).

Table 12-2. Flow (MGD) and Loadings (Ib/d) Comparison at the Budd Inlet Treatment
Plant, Low Rate of SRP Construction versus Budd Inlet Class A Scenario

Low Rate of SRP Construction Budd Inlet Class A Scenario
Year Flow BOD TS8 TEN | Flow BOD TSS TEN
2005 10,91 26391 284500 5429 10,91 26391 28450 5429
2M0 1188 20495 34718 6230 11L.88 29495 34718 6,230
215 1225 31471 39777 6799 | 1421 35674 41364 7.501
2020 1263 33910 45339 T463 | 1556 40429 47,948 8,560
2025 1295 353318 48327 T8 1686 44008 51,9 9315

Percent Difference
Year Flow BOD TS5 TEN
205 (7% 0% 0% 0
2010 0% 0% 0% o
2015 16% 13% 1% 10%

220 23% 19% 6% 15%
2025 3N 23% T 174

Although there 1s only a shght difference 1n solids loading (7 percent by 2025), the increase in BOD
and nitrogen load will have the ettect of increasing solids production n the secondary process. As
the MLSS concentration rises with increased organic and TKN loadings, the solids load to the
clarifiers and downstream sohids handling elements will increase correspondingly. Simularly, the
higher organic and TKN loadings also lead to higher aeration demand in the aeration basins. thus
causing the aeration system to reach its capacity imut at an earlier date. A capaaty chart for the
summer condition, with an effluent TIN lmit of 3 mg/L. was developed for the Budd Inlet Class A
case (Figure 12-10).
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Table 12-3. Effect of SVI on Secondary Clarifier Solids Loading Rate
Capacity Limitations, Three Clarifiers in Service'

Low Rate SRP
Budd Inlet Class A Scenario Construction
SVI Summer April April
(mL/g) | Limit (MGD) Year | Limit (MGD) Year | Limit (MGD)  Year
286 133 2000 142 2 145 2006
250 14.8 2012 168 L 171 2009
200 17.8 2018 19.8 213 26 2018

1. Effluent TIN limit = 3 mg/L in all cases.

Given the effect of SVI on clanfier capacty, it is recommended that the Plant evaluate options of
SVI control. These include:

® Year round BNR operation

e Decreasing SRT

¢ Enhanced flocculanion (alum, polyaluminum chlonde)
e  RAS chlonnation

e RAS polymer addition (polyaluminum chloride)

When the Class A Reclaimed Water facility 1s brought on line, the Plant will migrate towards year-
round BNR operation. Maintenance of a stable microbial community may prevent or reduce the
occurrence of spong SVI peaks. The Plant could also operate at low SRT values to induce washout
of filaments, add chemical coagulants (alum or polyaluminum chlonde) upstream of the secondary
clarifiers to improve mixed liquor flocculation, or add chermcals further upstream in the aeraton
tanks to induce the incorporation ot the bulking (and foaming) filaments into the mixed hiquor
causing them to be lost from the system in the WAS. Addition of chemicals to the RAS has also
been observed to control Plant SVI and facilitate final settling.

A decrease in SVI with the corresponding extension of clarifier capacity would give the Plant time
to delay capacity improvements in this area. Judging from historical SVI values plotted on Figure
12-12, it is not at all unreasonable to expect the Plant to maintain an SVI of less than 200 ml./g,
absent the springtime peaks.

Finally, peak hourly flows at the Plant are currently above the mixed hquor distnbution box
hydraulic limit of 37-MGD. The result of this condition can be modeled by taking a clanfier oft-
hine, to simulate a worst-case maldistnbunon of solids. This report has focused on the case with 3
clarifiers in service, which takes into account this hmitation, or a condition in which one clanfier is
taken down for maintenance.
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12-20 Budd Inlet Master Plan

SUMMARY

Overviews of the capacity imitations identified in this chapter are presented on Figures 12-14
through 12-16. These figures express the anticipated timing of capacity hmitations at the Budd
Inlet Treatment Plant. Blue boxes indicate a winter capacity hmitation, mainly having to do with
hydraulic hmitations. Red and orange boxes indicate summer capacity imitations for both the TIN
less then 3 mg/L (red) and TIN less than 2 mg/L (orange) cases. Dark and light green boxes
indicate Apnl capacity limitations tor both the TIN less then 3 mg/L (dark green) and TIN less
than 2 mg/L (light green) cases. A bulleted list of 1tems follows.
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12-24 Budd Inlet Master Plan

o Winter: SLR himitation at peak monthly flow 1s not observed.

© In all cases, capacity could be extended by even a moderate improvement in sludge
settleability.

o Note that the clanfier assessment has allowed for one clanfier to be left out of
service. This has been done 10 model hydraube limianons m the mixing box, and
to allow for maintenance of any given unit at any time. If all 4 clanfiers were
modeled in service, this would add approximarely 3 vears of Plant capacity in most
simulated cases.

¢  Aerahon capacity 1s most hmuted in summer, when the Plant 1s operating in BNK mode.
Stage 2 of the first aecranon basin suffers from diffuser supply imitations between 2010 and
2013 in most scenanos. Stages 1 and 3 become limited later, around 2022 in the low rate of
SRP construction scenano, and in 2014-2015 in the Budd Inlet Class A scenario. In the
Apnl condinon, capacity hmitations are observed in stages 2 and 3 in 2013-2014 for the
Budd Inlet Class A case. All of these limitatons are reheved wath the additon at SRP
treatment capacity.

¢ Blower capaaty is linked to aeraton capaaty. For the low rate of SRP construction case,
this becomes limited around 2015. For the Budd Inlet Class A case, the imit moves up to
2012.

e  Digester capacity becomes limited in 2017-2018 tor both summer and Apnl conditions tor
the low rate of SRP construction case. More aggressive SRP scenanos relieve this capacity
limitation. The Budd Inlet Class A case becomes limited in 2016.

¢  DAFT capaaty is hmited in the Budd Inlet Class A scenano in 2019, for both summer and
Apnl condinons.

s Plant hydraulic limitations include the following:

o Effluent pumping capacity to the North Outfall is already limited to 50-MGD.
Combined effluent pumping capacity, rated to 80-MGD, would become limited in
2020 for the Budd Inlet Class A Scenario. Capacity to the North Outfall is
nfluenced by a 1,200-foot section of 30-inch pipe runming through the State-
operated dangerous waste site formerly owned by Cascade Pole Company.

o Influent Pump Station firm capacity 1s already exceeded. With an allowance for
diversion to equalization tanks, this capacity limit is pushed to 2009 (Budd Inlet
Class A and low rate SRP construction cases).

o The overall Plant hydraulic capacity, expressed as overflow capacity in the pnmary
sedimentation basins and channels, will be reached in 2013 (Budd Inler Class A

o 'T'he hydrauhe hmutation in the nuxed hquor distnbution box 1s currently exceeded.
The Plant 1s addressing this limitanon as part of its Secondary Clanfier
Improvements Project.
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o Gnr tank single unit capacity already exceeded. Capaaity with both tanks in

operatnon 1s sufficient throughout the planmng penod.

o Secondary clanfier overflow rate, with 4 units in service, can handle projected flows
through 2020 (Budd Inlet Class A case) or beyond 2025 for all other scenanos.
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CHAPTER 13
BUDD INLET PLANT CAPITAL STRATEGIES

A number of capacity limitations have been idennfied in Chapter 12. Based on the analyses
presented in this report, LOTT must implement a number of upgrades and improvements to the
Budd Inlet Plant to continue to provide expected levels of service. This chapter presents a vanety
of strategies to accomplish this goal and discusses the advantages and disadvantages. The
alternative strategies are evaluated, and a hist of comprehensive site alternatives 1s presented at the
end of the chapter.

SUMMARY OF ALTERNATIVE TREATMENT PROCESSES

To address the capaaty and reliability needs of the Plant, altemnative treatment approaches were
considered. The following sections summarnize these considerations.

Primary Sedimentation

The primary sedimentation basins are over 50 years old, well beyond their intended service life.
Spalling concrete, exposed rebar, and corrosion have begun to compromuse the structural integrity.
In addition, the configuration of electnical gear no longer meets electnical safety standards. The
overall Plant hydraulic imitation in the pnmary sedimentation basins and channel overflow s
projected to occur in 2013. Efficiency of the pnmary sedimentation basins will impact all
downstream Plant elements, and 1s therefore of cnncal importance. For these reasons, replacement
of the primary sedimentation building 1s the first major capaaity augmentation project to evaluate.
Completion of this project is recommended for 2008, Three alternatives were considered:

e Conventional Treatment: a new set of conventional pnmary sedimentation hasins would he
constructed. The size and footpnnt of new building would be similar to the existing
building. Removal efficiencies would improve with optimized entry conditions and sludge
removal strategies.

® Conventional Basins with Chemucal Enhancement: a new set of conventional primary
sedimentation basins similar to above with chemical addition facilities to augment
sedimentation. With this option, removal efficiencies would improve, and decrease the
solids load upon the secondary clanfiers. Prelimuinary modeling suggests chemical
enhancement could extend the ime of reaching secondary clanifier capacity by up to 8
years, assuming 85 percent TSS and 75 percent BOD removwal, on average. Addinonal
O&M costs mvolved with chemical addition would be accrued, as would the need for a
chemical storage space.

e High Rate Pnmary Sedimentation: two new treatment technologies exist-- one which uses
sand and the other which uses coagulant and recycled solids to promote nucleation and
improve sedimentation. Both of these technologies offer extremely high removal
cfhiciencics in a fraction of the space required for a conventional system. Installation of a
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13-2 Budd Inlet Master Plan

high rate pnmary sedimentation system would relieve capacity hmitations in the secondary
clanfiers, and could even be used w thicken solids to an extent that DAFT would not be
necessary. Annual O&NM costs, however, would be considerably higher than those for
conventional treatment, both in terms of energy consumption and chemical addinon.

Aeration Basgins

Diffuser air supply and blower capacity are projected to be limited in 2010 and 2012, respectively
under the Budd Inler Class A treatment scenario (later for the more aggressive satellite freatment
scenarios). Treatment processes currently lack flexability, and the shifts from conventional
mreatment o BNR mode play a key role in secondary clarifier capaciry limirarions, as evidenced by
annual peaks in SVI during switchover peniods. Plant staff have expressed a desire to have more
control over secondary processes, and the elimination of an awkward flow roufing (from first
aeration, across the street to anoxic ranks and second aeranon, then back across the street to the
clarifiers) would reduce costs associated with the Intermediate Pump Station. For these reasons, an
alternative involving conversion to a folded tank design has been proposed. The folded tank allows
tor better control of the nutnent removal processes. It allows the operator to vary the size of
acrobic and anoxic tanks based upon scasonal nutnent removal requirements and process
measurements performed on a daily basis without placing an entire tank in or out of service. This
would allow a better balance of aerated and anoxic volumes to optimize nitrification and
denitrification, thus reducing the need tor methanol supplementation and solids production. As a
result, the secondary clarifier capacity limit could be extended. During cooler months, anoxic tank
volume could be optimized to meet varying permit demands between wanter and shoulder season
periods. Tank volume and methanol feed optimization would reduce the acration demand, thus
extending the hme at which the capaaty of either the diffusers or the blowers becomes lmiting,

The abihity to optimize anoxic and aerated volumes, plus the savings generated from decreased
Intermediate Pump Station costs would allow for year-round nutrient removal. The elimmation of
the process change, which currently takes place in Apnl and October, may eliminate or attenuate
the peaks in SV1 associated with microlnal population shifts. Without the springtime SV1 peaks,
the histoncal record suggests the Plant could operate at SVI values between 200-250 mL/g
throughout the year. The net effect of this would be to extend secondary clarifier capacity, as
discussed in the previous chapter. Implementation of a folded tank would require the demolition
of the existing first anoxic tank, with an additional treatment train constructed onto the south side
of the existing first aeration basin. Recommended completion time: 2012. Blower capacity should
be reevaluated alongside any changes to the process tanks.

Secondary Clarifiers

Secondary clanfier limitations are, along with the primary sedimentation basins, the most cntical
capacity limitation facing the Plant. The capacity analysis projects SLR limitations arising from
2006 through 2010 for April and summer conditions, respectively.

The SLR limitation is highly dependent upon SVI1. Capacity modeling has indicated that imitations
could be postponed by 5-10 years given moderate reductions in SVI. In order to extend the
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capacity rating of the clarificanon system, the Plant will have to prove that long term operation at
lower 3V s possible.

If extending clanfier capacity through SV1 does not prove possible, the Plant will have to
mvestigate means of constructing new capacity. Two options for dealing with clanfier imitanons
are proposed.

¢ (Construction of New Clarifiers: space could potentially be found at the Budd Inlet site tor
two more secondary clanfiers, identical to the four in existence. This space could be
located either by SEIECting one of the hi.gh rate Prinm}' sedimentanon Options, or via a land-
swap arrangement with the Port of Olympia. Selection of the folded tank process option
would also free up space for new clarifiers. Note that clanifier solids loading rate capacity is
not a hinear function of clanhier area. That 1s, doubling the number of clantiers does not
necessarily double the loading capacity. Capacaity 1s a function of how the clarifiers are
operated (in terms of RAS pumping rate) and relates to actual solids loading, rather than
flow. In general, the more clanfiers are added to the system, the less “return” one gets in
terms of proportional capacirty.

® Membrane Filtration ot Mixed Liquor: an alternative to the construction of new clantiers 1s
to filter mixed liquor. A portion of the mixed liquor from the aeration basins would be sent
to new membrane tanks, instead of to the secondary clanifiers, for solids separation.  The
filtrate would be treated to Class A reclaimed water standards, with solids pumped to the
DAFTs. Depending on how much capacity 1s built into the membrane system, clanfier
capacity could be extended throughout the planning period. A key advantage of this option
would be the produchon of Class A reclaimed water, which could be sold for a vanety of
industrial or commercial uses, or recharged into the groundwater, thus limiting discharge
nto Budd Inlet.

Timing of the required capacity improvements are outlined in Table 13-1. Please refer to Figures
12-1, 12-3 and 12-13 for the low rate SRP case, and Figures 12-10 and 12-11 for the Budd Inlet
Class A case. Table 13-1 is adjusted to account for SRP flow. Timing of improvements should be
adjusted following secondary clanfier upgrades, to be completed in 2006-7.
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Table 13-1. Secondary Clarifier Capacity Limitations (MGD) and Required Improvements
(Budd Inlet Class A Treaunent Scenario)

SVI=28 mL/g SVI=250mL/g SVI=200mL/g
Summer!  ApriF  Summer’  ApriP  Summer'  April®

Capacity Limit™* 11.40 12.20 1280 1480 1490 17.80
Projected Capacity Limitation 2009 2006 2012 2009 2018 2013
2025 Projected Flows 16.79 22.13 1679 2213 1679 2213
Required Capacity 5.39 9.93 3.99 7.33 1.89 433
Projected Capacity with 4 Clarifiers® 12.80 15.20 1500  17.00 ND ND
Projected Capacity Limitation 2012 2000 2018 2012

Projected Capacty with 5 Clarifiers® 14.30 1650 16.80 19,00 ND ND
Projected Capacity Limitation 2015 012 2024 2015

:ﬂﬂ:'::rl'l:fﬁ Capacity with 3 Chaatiers +6MGD. 1300 18.20 1880 2080 2090  23.80
Projected Capacity Limitation >2025 2014  >2025 2021 2025 2025
el 2340 2420 2480 2680 2690 2980
Projected Capacity Limitation =2025 =2025 =2025 >2025 =2025 =2025

1. Assumes effluent TIN hmit of 3 mg/L.

2 Assumes effluent TIN Limit of 3 mg/L.

3. MG of SRP Aow subtracted starting in 2006, 1-MGD SRP Aow subtracted starting 2017

4. Assumes 3 clanfiers m service. Note that these capacity hmutations may change followang secondary clanber
upgrades scheduled for 2006-7.

5. See Chapter 6, toral 3-MGD SRP flow has been subtracted from system-wide rotals.

6. The case with 3 clanfiers in service has been modeled with a rotal Plant RAS return rate of 40 percent mfluent flow.
For the cases with 4 and 5 clanfiers, the total Plant RAS rate has been increased proportionally to account for the
added clanfiers (33 percent for the case with 4 clanfiers, 67 percent for the case with 5 clarifiers). Note that the
mcreased RAS Aows will influence MLSS concentrations, and may mncrease demand on acraton basin diffusers and
blowers.

ND — Nor dereemined. Cazes nor modeled.

The main recommendation with respect to the secondary clanifiers 1s to improve the Plant SVL
Judging from the historical data, a typical SVI in the range of 200 to 250 ml./g would not be
unreasonable, and would actually be considered a high value compared with most municipal
wastewater treatment plants. In Chapter 12, a number of potential means of SVI control were
proposed, including the use of flocculanon aids, RAS chlonnanon or polymer addition, nghter SRT
control, and year round BNR operanion. The Plant will need to demonstrate consistent SVI control
in order to effectively rerate the clarifiers (the rating is currently based upon the 95 percentile of
SV1 values recorded over the period 2001-2003 (286 ml./g for the summer and april penods).

Assuming a conservative case where only moderate SVI control is achieved, the following
recommendations are in order. If two new secondary clanfiers are to be built, the recommended
nme frame would be by 2012 for both units.  In order to maximize the capacity increase from the
new clanfiers, the Plant would need to operate at a higher total RAS return rate, resulting in higher
mixed liquor solids concentranons. This mode of operation may accelorate capacity limitations in
the aeraton tank diffusers and blowers. If membrane tiltration of mixed hquor wall be used to deal
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with clanfier capacity imitanions, it 1s recommended to add one 6-MGD unit in 2012, with the
possibility for an expansion near the end of the planning penod.

Note that the Plant will undertake an upgrade of its secondary clarifier mechanisms in 2006-7. This
upgrade may significantly impact clanfier solids loading rate capacity. Once this upgrade 1s
complete, the clanfiers should be stress tested to reestablish capacity limits, and the analysis of
clarifier capacity presented in this document should be updated.

Disinfection

The UV systems at the Plant are rated to a total capacity of 66-MGD with all six channels in
service. This peak hour limitation will be reached i 2008. A seventh channel has been
constructed, and could be brought online by adding the appropriate UV equipment. The Plant
should plan to bring the seventh channel online in 2008. Capacity of the seven-channel system
would be suthicient through at least 2017, depending on the amount of flow diverted to satellite
plants. If the Plant constructs a membrane fltration system, or any reclaimed water system which
includes chlorine as a means of disinfection, these flows would not require UV disinfection, and 1t
12 likely that the seven channel system would have sutficient capacity to extend through the

planning period.

Solids Handling

Aside from the relanvely minor and easily correctable capaaty imitanons noted in the thickened
sludge transfer piping and centrifuge loading, digester capacity 1s projected to become a problem in
2016 (2017 tor the low rate of SRP construction case), and DAFT capaaty 1s projected to become
hmiting in 2019 (post-2025 for the low rate of SRP construction case). A number of upgrade
projects have been identified to help relieve some of these 1ssues. In order to posihon the Plant in
line with current permutting trends, two options for produang Class A biosolids wall be explored.
Class A biosolids are suitable for land application as fertilizers, and could potennally serve the
LOTT Alliance as a marketable commodity.

®  Dryer Facility: a Class A dryer facility would accepr solids from the digesters and use hear to
convert them into a range of potennal products including specialty fertiizer products.
Energy costs would be significant. The existing digesters would still require expansion to
meet the projected capacity limitation.

¢ Batch Reactors: a Class A cake could be produced by converting the existing digesters, plus
an additional four new units, into a series of thermophilic and mesophilic batch reactors.
The Class A cake would be suiable for land applicaton and agnicultural use. Energy and
O&M costs would be considerably lower than the dryer facility.

The Class A solids additions are independent of the Plant capacity 1ssues brought up in the
previous chapter. The recommended time frame for this conversion will be linked to the
permitting environment, and the availability of funding, Digester and DAFT capacity imitations
are linked to improvements in other areas of the treatment plant. As a worst-case, upgrades to
these units should be completed by 2016. It is recommended that Digester and DAFT capacity
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e Area Class A biosohds production and temporary product storage to meet anticipated
future regulatory cnitena

e Property setback from essential process facilities tor safety, secunty, and aesthetic (visual
screening) purposes.

e All LOTT staff and services are planned to be located at the Plant. In addition, visitors,
vendors, and contractors will often frequent the Plant as they assist LOTT with activities in
the service area. LOTT may require up to 70 parking spaces to accommodate these uses.
In addition, LOTT will require secure spaces for mantenance and specialty vehicles and
overnight shift staft.

Property acquisition would bring some additional benetits, including providing a conventent
construchon staging area for large capital projects, and providing a larger odor bufter, which may
result in decreased chemical consumption needs. LOTT has identified an area of approximately 2
acres immediately east of the Plant site as the best location for these activities. This area is
currently owned by the Port of Olympia. This area 1s highlighted in Figures 13-2 through 13-6.

The primary sedimentation replacement project brought to light an opportunity to replace the Plant
administranon building. The current administranon building 1s only large enough to house
treatment plant admunistration. LOTT administration is currently located in a leased space a few
blocks off-site. The laboratory section of the administration building 1s somewhat out-of-date, and
would require extensive renovation to bring up to the current standard. One way to create a
considerable upgrade of admmistration facilities, while presenting a favorable pnmary
sedimentation construction schedule 1s to demolish the existing administration building and
construct the new primary sedimentation structure on top of it. A new administration building
could then be constructed in the area currently occupied by the parking lot, or two other locations
on the north end of the Plant. The administration building options and other architectural
considerations are discussed in Chapter 14.

Satellite Treatment and Reclaimed Water

The degree of tlow diversion to satellite reclamanon facilines will have a tremendous impact on
capacity mitations art the Budd Inlet Treatment Plant. Increased flows to the SRPs will relieve
Plant capacity limitanons, parnicularly in the acranon basins, digesters, DAFTs, and, to some extent,
the secondary clanfiers. However, available discharge and treatment capacity may impact LOTT's
capital strategy. The satellite treatment facilities were onginally conceived to meet anticipated
discharge limuts into Budd Inlet and produce Class A reclaimed water near the potential uses.
Expanding reclaimed water production at the Budd Inlet Treatment Plant may better capitalize on
available discharge and treatment capacity. This could be accomphshed by expanding the existing
Dynasand filters from their present-day capacity of 1.5-MGD to an in-place build out capacity of 6-
MGD. It could also be accomplished by mixed liquor membrane filtration, as discussed above.
Reclaimed water produced at the Plant could then be sold to industrial or commercial users, or
piped to groundwater recharge facilities located throughout the service area.

The timing of reclumed water production will be tied into the performance-based NPDES
discharge permit and TMDL. The more the Plant can limit scasonal dischurgc, the casicr the
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effluent TIN limut wall be to meet (see Chapter 3 for permut discussion). In terms of the Apnl, or
“shoulder” condinon under the proposed permmt, the effluent TIN houre plays a sigmficant role in
the timing of the secondary clanfier SLR limitation. When the TIN limut approaches 2 mg/L, it
becomes very difficult to meet the limit without exceeding clanfier capaaty. To keep the eftluent
TIN limit around 3 mg/L, Aprnl flows would need to be imited 1o 13.5-MGD. Reterring back to
Chapter 6, and accounting for 2-MGD of satellite treatment and 1.5-MGD of existing Dynasand
capacity at the Budd Inlet Plant, the shoulder condinon will reach 13.5-MGD between 2010-2011
(10 year peak shoulder month). Since the effluent flow limit 1s not hixed, and some flexibihity exists
in terms of the TIN hmit, expansion of reclaimed water production at the Plant (to a total of 6-
MGD) can be planned for 2012, to coincide with the alternative timing of the mixed liquor
membrane filtration discussed above.

While generation of Class A reclaimed water at the treatment plant will relieve discharges to Budd
Inlct (discharge capacity), it will not affeet Plant loadings. The satclhite plants, in addition to
removing flow from the system, would remove large quantines of BOD and nitrogen. In a Budd
Inlet Class A scenario, these constituents would have to be treated, along with increased flow, at
the Budd Inlet Plant. Even though solids load would remain relatively constant, the increased
organic loads would stress the aeration basins and generate a larger amount of solids, thus stressing
secondary clarifiers and downstream solids handling elements. The ability of the Plant to deal with
these loads will depend upon the combination of alternatives selected from the preceding
discussion.

ALTERNATIVE CAPITAL STRATEGIES

Given the vanety of options presented above, and the inter-related nature of many of the treatment
processes, a set of five comprehensive site alternatives were prepared to demonstrate the trade-ofts
between strategies. Cost esnmates for each of the alternatives will be presented at the end of this
section.

Alternative 1: Conventional

Alternanve 1 selects the most convennonal option for most of the processes bemng upgraded. A
conventional primary sedimentation basin would be constructed on the site of the existing
administration building. The new admimstration bullding would be spht, with the administration
portion taking up part of the existng parking lot, and a new laboratory being built at a locanon
currently occupied by a maintenance facility. Two new secondary clanfiers would be constructed
on a strip of land to be purchased trom the Port of Olympia. The secondary process tanks would
remain in their current configuration, with a diffuser and blower upgrade required to meet capacity
limitations projected in Chapter 12. Class A biosolids would be achieved with a dryer system, with
an upgrade of both digesters and DAFTSs to help meet capaaty limitanons in those systems.
Discharge limits would be met by increasing the capacity of on-site Dynasand units, rather than by
mncreasing satellite treatment beyond that laid out in the Budd Inlet Class A treatment scenano.
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Construction Annual Allied
Descriprion Alrernarive (year on line) Cost Operating Cost Cust
1 2 3 4 5 (%) (8/vy1) (%)
Chemically Enhanced 2008 $13,741,105 §791,207 $4.800 387
I Iigh Rate 20008 $12.236,238 $TBG61T $4.282.683
E._u's!ling Tank Demolinon 2008 2008 2008 2008 2008 $528.183 S184.804
Aeration Basins
Folded Tank M2 A2 87,760 (M0 S22 716,00
Demolish First Anoxic M2 2012 £350,000 $192,500
Secondary Clanifiers?
Replace Bxistng Mechanisms, ORST 2007 2007 2007 2007 2007  $3.852.399 $1,348.339
perades

1 New Clanber 2m2 212 §7.103,018 $2 486,050
2nd New Clanfier 2 . | el 84735346 $1,657.3T1
Disinfection
Chlorine contact channel 2012 212 $1,039650 27743 £303.878
L'V equipment for 7% channel 2008 2008 2008 2008 2008 S100,000 §142,000
Reclaimed Warer Filters
Expand Diyvnasand units to 6 med P
(45 mgd new) ma2 012 2 $12,703,000 §4. 446,050
Fapmac Hymssend ynny oy thaw $29,600,000 $10,360,000
(10.5 mgd new)
New Membrane Tanks (6 mgd) 202 $15,774.000 $5.520.900
New Membrane Tanks in Place of i e

. 12 ]
15t Anosic (6 o gd]l M $14,300 (00 £3,005,000
Thickening
DAFT Mechanical Replacement e c & & i
oot Bibiag: Foncncis 215 215 2M3 2M5 2015 §793.000 $277,330
Digestion
Anaerobic Digester Cover Coating
Hicicining 2006 200G 2006 2006 2006 S22 W0 B,
i:;;::cmhic Digester Cover Fix in 2015 2015 2015 2015 2015 3172000 $1,110.200
Class A Solids
10 DT/d Class A Drver 25 2015 2015 2M5 2015 §11,160000 §3,906,000
Odor Control
Pomary Sedimentabon Arca 2007 2007 2007 2007 2007 $2,840,000 994,000
Aeration Basin / Membrane 2012 M2 $1,039812 £363,934
DAFT Enclosure a5 205 2015 25 2015 £2 840,000 S004,000

1. All costs are 2004 8.

2. Secondary clanfication projects should be re-evaluated following secondary clarifier mechamsm upgrades, to be

completed mn 2006-7.
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Tablc 13-3. Altcrnatives Cost Summary'

Total Capital Cost  Annual Operating Cost

Alternative 1
Altemative 2
Altemative 3
Alremative 4

Alternatve 3

£92,193 814
$84.217515
$75,232.820
$103,412514
§92,393.747

819,040
$786,617

§27.743

L. Only includes items bsted in Table 13-2. All costs are 2004 $.

T/10/ 2006 1:=43 PM - 0025134 LOTT Budd Inlet Treatment Plant Master Plan' 500 Prepase Facilitses Plan ', Frnal\Chapter 13 Strategpes rev.doc



CHAPTER 14

LAB AND ADMINISTRATION BUILDING ALTERNATIVES

As part of the Budd Inlet Master Plan process, the LOTT Alliance invesngated options for the
replacement of its lab and administration building. The existing laboratory, installed during the
1983 Plant expansion, has been awaiting an upgrade for several years. The lab lacks space, teatures
a number of outdated analytical elements and no longer complies with health and safety codes.
The administration area is also quite small, housing just a fraction of Plant staff, with several
employees operating out of makeshift offices spread throughout the treatment Plant. The building
lacks sufficient traiming space, as well as community outreach elements such as an interpretive
center.

The LOTT Alliance currently leases approximately 4000sft of office space near the treatment plant.
A combined office and administrative butlding will enable LOTT to optimize operations, facilitate
staft collaboratively and reduce costs across all departments. Because there are space limitanons in
the downtown Olympia area surrounding the plant, as well as planned improvements to a number
of Plant processes (Chapter 13), LOTI also conducted a Space Uthzanon Analysis to maximize to
use of space at the Budd Inlet Treatment Plant. One of the prnciple considerations for this effort
was logical placement of process and non-process staft and facilities. The conceptual design
development was performed by Michael Willis Architects for the new Lab and Administrative
Building.

LAB AND ADMINISTRATION BUILDING

A number of factors were evaluated to select a preferred design for the Lab and Administrative
Buildings, these included:

Sitc access

Proximity to the Budd Inlet Plant
Staft parking

Bus parking

Sustainability

Capital and operational cost

The preferred design would include a conference room, a LOTT Board room, interpretive center,
approximately 10-12 oftices and 10-12 workstations, and the Plant Man Control Center. The
1.'1|Jt:rn1tt:-r}' would be a 5cpamh: I:rui|ding, .a]lt:-wing it to be constructed before the cxisl'in.g
Administranion and Lab Building was demolished and ensure availability of continuous laboratory
services. Three sites were evaluated for the Lab and Admimistration Buildings as shown on Figure
14-1.

The LOTT Alliance invesngared oppormunines to develop a joint use facility with the Porr of

Olympia and City of Olympta. However, these did not prove feasible because of the schedule
coordinanon issues, comgined parking requirements, site access, and the added space costs.
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Arcas iri inor remodelin ification
¢  Blower Building otfice and lab arcas
e Effluent Building office and storage areas

h not have all le us rond their curren

Blower Building spare room
Headworks Vesnbule
Mauntenance Building walkways
Effluent Building Electrical Room

Areas may require upgrade to accommodate ADA requirements

Locker Rooms in Maintenance Building
® Break Room m Mantenance Bll!“l‘ﬁl"lg

Additional Recommendatio

The toundations of Centrate Storage are sufficient to support another structure and the location is
central to many functions in the plant. For this reason, a new, 1-story, light weight building could
be economically constructed over the existing tanks and consolidate the storage needs for the Plant.
By removing the internal walls and piping and adding a stair and lift, the existing tank below grade
could be used for much of the plant storage needs, such as the contents of the Storage Warchouse
and Electncal Supply. The building above grade can be used to store archives and contents from
Inventory.

It the area currently used for Inventory is converted back to its original use for vehicle
maintenance, the contents of this area could be located in a central storage area, such as a new
structure at Centrate Storage or elsewhere.

The contents of the existing warchouse building located on “Site B” (Figure 14-1) can be partially
disposed of and partially relocated to several locations within the plant, including the high-bay
space in the Blower Building, a new space over Centrate Storage or in smaller groups in Electrical
Supply, Maintenance Building and the polymer rank area in Solids Handling,
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APPENDIX B - WASTEWATER CHARACTERIZATION DATA

LEGEND:

TS5 Toral suspended solids

Vas Volanle suspended solds

CoD Total COD

sCOD Soluble COD (Gltered thr 0.45 micron membrane Glter)
fFCOD "Hoc" COD as per test protocol

BOD5 Total 5-day BOD

CBOD3 Carbonaceous S-day BOD
sBOD3 Soluble 5-day BOD (fleered thru 0.43 mucron membrane filier)

TRN Total Kjeldahl Nitrogen

sTEN Soluble TEN (fltered thru (045 micron membrane flter)
NH3-N Ammonia mtrogen

NO3N Nitrate nitrogen

NO2-N Nitrite nitrogen

TON Total oxidized mitropen (mitmte and mitrate mitrogen)

TP Total phosphorus

POS-P Soluble orthophosphate P (Altered thro 045 micron filter)
VFA Short-cham volatle fatty acsds (acetic, butyne, proponic)
Alk Alkalinity as CaCO3
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Daily Samples
i i Raw Influent i
.~ Day Flow TSS VSS COD BODs
12/10/03 1320 | 241 ' 215 486 223
12/11/03 1292 | 263 247 478 203
C12/12/03 | 1361 | 207 | 178 491 216
| 12/13/03 | 1470 | 179 | 150 | 301 | 105 |
12/14/03 1446 176 155 383 153
12/15/03 1262 | 227 197 555 244
12/16/03 1230 | 203 K 191 507 180
12/17/03 | 1179 | 216 | 190 | 484 203
! 12/18,/03 ! 11.68 | 224 ! 203 ]. 481 l 236 I
12/19/03 1150 227 197 490 213
T12/20/03 | 1098 | 231 | 211 | 582 237
12/21/03 1049 249 28 508 238
12/2/03 (1072 | 285 | 262 | 606 @ 231
f17z3/03 (1077 | 22 [ 197 | 516 | 247
Avemape 1227 225 202 497 216
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Primary Effluent

NH3- NO3-

Day Flow TSS VSS COD sCOD fiCOD BOD5 sBOD5 TEN sTKN N N TON TP
12/10/03 [ 1320 [ 773 [ 636 | 245 | 805 | 527 | o83 | 204 | 263 | 203 | 173 | 209 [ 220 [407
112/11/03 [ 12921 790 | 651 | 247 | 951 | 627 | 974 | 351 | 343 | 262 | 247 | 213 | 238 | 512
12/12/03 1391 769 | 692 234 © 981 | 633 | 949 318 | 313 | 239 | 222 157 @ 182 489
[ 12/13/03 [ 1479 | 723 | 617 | 209 | 1010 | 512 | 8.8 | 308 | 225 | 160 | 137 | 173 | 190 | 349
(12/14/03 | 1446 | 690 | 548 216 | 991 | 364 | 905 | 262 | 282 | 216 | 199 | 194 | 215 436
12/15/03 | 1262 | 780 | 683 | 252 | 1050 719 | 1060 | 438 | 331 255 | 241 211 237 514
[12/16/03 [ 1230 | 867 | 756 | 244 | 964 | 582 | 1000 | 332 | 272 | 221 | 202 | 175 | 195 [438
12/17/03 | 1179 | 790 | 651 | 242 | 861 609 . 80 | 287 | 393 281 | 306 207 244 571
12/18/03 [ 1168 [ 795 T 680 [ 214 | 077 [ 730 [ 1020 | 317 (367 ] 281 [ 278 | 230 [ 260 [587
12/19/03 | 1150 | 884 | 814 | 313 | 1480 1180 | 1330 | 637 | 369 284 192 | 231 | 590
[12/20/03 | 1098 | 953 | 860 | 281 953 | 663 | 1120 | 359 | 333 | 242 | 238 | 145 | 175 | 536
12/21/03 | 1049 | 844 | 733 | 276 | 1120 | 801 | 1180 | 446 | 314 | 255 | 252 | 124 | 130 | 525
12/22/03 | 1072 | 878 | 756 | 280 | 1190 742 | 1160 | 451 | 382 | 307 | 304 | 124 | 135 | 598
1272303 L1077 Tasoo Trero D302 T 10 T 760 Do D43 Tams | o3ie D2 139 165 (598
| Average E'l?..ﬁfli 88.8 T0.8 258 i 103.8 ; 6G8.9 104.3 377 32.6 | _Eﬂ'-?_: 243 :_l_.?_ﬂ_' 205 t 512
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B-4

Budd Inlet Master Plan

Final Effluent
NH3- NO3-

Day Flow TSS VSS COD sCOD fiCOD BOD5 CBOD5 TEN sTEN N = N  TON TP
J12/10/03 | 1299 | 911 | 800 | 405 288 239 | 800 | 444 | 359 | 251 | 161 | 1849 1886 | 324 |
12/11/03 | 1271 | 940 | 780 | @02 | 315 | 196 | 835 | 483 | 456 [ 335 | 2490 [ 1704 1764 [ 300
12/12/03 1370 | 900 825 453 320 238 921 | 436 513 407 300 1610 1670 328
12/13/03 1458 | 9.60 | 840 A 472 334 212 | 871 | 414 | 377 |, 260 | 165 | 1576 1625 | 295
12/14/03 1425 | 933 | 800 382 268 209 740 452 537 | 313 228 | 1339 1415 252
| 12/15/03 | 1241 | 9.56 ‘ 844 | 437 | 283 | 225 | 855 | 524 | 454 | 342 ‘ 219 | 1482 | 15.60 ’1%]
12/16/03 | 1200 | 1020 | 844 | 421 | 291 | 249 | 854 | 500 | 453 | 328 | 240 | 1532 | 1620 | 341
12/17/03 1159 | 943 | 800 | 435 289 230 896 | 513 | 455 | 331 | 219 | 1502 1590 | 321
12/18/03 1149 | 1225 1000 762 614 361  1L60 595 602 485 388 1772 1900 | 392
T12/19/03 1131 | 122511025 | 641 | 458 | 409 | 1410 | 907 | 582 [ 395 | 304 [ 1848 1990 [ 425
12/20/03 | 1079 | 1180 [ 1025 | 734 | 446 | 283 | 919 | 502 | 725 | 582 | 455 | 1478 | 1590 | 348
12/21/03 1030 1100 950 488 320 229 1148 515 547 402 268 1408 1500 358
12/22/03 | 1054 | 1250 | 1050 | 534 334 268 1250 . 685 | 750 | 653 | 541 | 1253 1350 | 373
12/23/03 | 10.60 | 1450 | 1250 | 597 411 | 330 1300 695 | 752 | 626 | 515 | 1428 1530 | 407
Average 1210 1071 ] 017 | 532 355 263 | 997 | 548 | 540 | 408 | 304 | 1558 1642 | 341
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Mixed Liquor  RAS | WAS

———————————— -

Day  Flow TS8 V35 Temp Flow  Flow | TSS VS5 | COD  TEN

!.f'f".l.;",‘ﬂ:'ﬁ. 2021 | 950 | 880 | 153 | 520 | 022 | 6050 | 5300 | 9040 |
12/14/03 1975 | 960 | 850 145 507 | 022 | 6000 5150 7,760 491 |
_l_zf_l;fu_a_r_l'_f?.._[ 800 | 820 | 150 | 448 | 022 l__%éi!_i 5200 | 7,640 | 502 |
12/16/03 | 1690 | 860 | 770 153 439 | 021 | 5900 4950 7940 499
_I_lf_l:ffua_‘!aiah[ 700 | 720 | 149 | 426 | 020 ;E,ﬁl L4950 | 7180 | 508
| 12/18/03 | 1609 E T80 | 710 156 | 422 | 019 | 5050 @ 4750 7480 @ 463
9/03 | 1586 | 830 | 70 | 157 | 417 | 019 | _ | |

; lzfznjm 15.19 E { 156 | 402 | 019 | 5400 | 4850 | 8520 | 484 |
(12/21/03 | 1455 | 850 | 760 | 157 | 387 | 019 | 4900 | 4350 | 6860 | 437
112/22/03 | 1484 | 780 | 710 | 157 | 394 | 018 | 5300 | 4650 | 7,100 | 422 |
| 12/23/03 | 1491 | 520 | 158 | 397 | 047 | 5450 | 5000 | 7460 | 478
__________ | 799 | 154 | 441 | 020 | 5704 |

12/10/03 | 1807 | 1160 | 1030 | 159 | 465 ‘i‘.r"';!h]"-s.,ﬂn TSA00 | 8000 | 520 |
| 12/11/03 [ 1774 | 1070 | 940 | 155 | 460 | 022 | 6,100 | 5100 ' 8060 | 509
| 12/12/03 [ 1895 | 1110 | 1000 | 149 | 483 | 021 | 6400 | 5500 | 8000 | 512

|

l_fl*}mj

5,004 1 5012 | L7721 487 |

Diurnal Samples (Collected on 12/12/2003)

Primary Effluent
| | ] | NH3- | PO4- |
Time Flow TS558 "J'SS {.‘.OD ffCOD TEN sTEN N TP P

0000 | 1376 | 1000 833 268 785 | 248 181 | 1555 402 | 210
L0200 11072 | 688 | 504 ; 250 | 792 | 260 | 188 | 1613 ; 407 | 237 |

-= i ; | . -
0400 078 | 300 @ 406 @ 174 564 | 205 | 145 | 12.31 14 g 233

0600 | 825 | 571 | 449 | 139 | 346 | 203 | 129 | 1138 | 350 | 225 |

H R | | AR S

b o8 f1950 | #18 | 330 | 146 | 509 | 190 § 140 {1174 | 293 | 187 |

100 1716 | 522 +46 199 | 586 | 238 177 | M9 | 336 199

1200 | 1694 | 667 | 538 | 266 | 857 | 430 | 310 | 2074 | 548 | 305

| 00 11348 | 776 | 633 | 285 | 96l 467 | 370 | 3340 | 620 | 369 |
1600 | 1380 | 1000 852 | 343 | 1080 | 508 | 363 | 3560 | 716 | 404

| 1800 | 1414 | 763 | 638 | 301 | 995 | 496 | 384 | 3600 | 659 | 438 |
2000 | 1330 | 675 575 324 1060 | 494 44 3680 @ 638 | 417

bo2200 1286 ! 1000 | B40 | 340 ! 1130 | 389 | 277 | 2298 { 597 | 291

| Avemge | 1366 | 716 | 595 | 253 | 805 | 34 | 256 | 2304 | 300 | 293 |
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B-6

Budd Inlet Master Plan

Fu_ual EM

' ' NH3 | NO3-

Time Flow TSS VSS COD 'sCOD #COD CBODs TEN N N TON P  NO2
| 0000 | 1355 98 | 88 | 613 | 442 | 205 | 48 | 120 | 936 | 1681 | 17.78 | 342 | 098 |
: : .~ - 1 po e r——
© 00 | 1072 98 85 | 518 400 244 | 48 | 112 820 | 1549 1645 291 | 096
| 0400 | 978 | 95 | 78 | 534 | 319 | 264 | 430 | 75 | 587 | 1737 | 1827 | 274 | 090 |
L0600 | 804 | 56 _:1._5._}_ f:‘:_L{f | 280 | 251 | 402 | 60 | 413 _151-_!5._ f_ﬁ.:i : z-ﬁfn 075 |
0800 | 1950 | 08 | 80 | 445 | 310 | 247 | 490 | 42 | 245 | 1613 | 1664 | 267 | 051 |
Cto0 176 ] 83 | 78 [ 399 [ 283 1 215 | 372 [ 26 [ os4 | 1601 ] 1629 247 [ 027 |
120 | 1673 | 58 | 48 | 530 | 269 | 199 287 | 18 | 025 | 1522 | 1536 | 237 | 014 |
| 1400 [1348 | 56 | 48 | 551 [ 256 | 216 | 267 | 15 | 048 | 1506 | 1513 | 209 | 007 _|
| 1600 | 1380 ] 60 | 52 | 315 | 225 | 170 | 240 | 16 | 044 | 1546 | 1577 | 229 | 031 |

1800 | 1393 82 74 | 372 | 274 232 | 29 | 37 214 | 1586 @ 1655 251 @ 0.69
S 2000 | 1350 | 102 | 90 | 402 | 316 | 243 | 425 | 60 | 419 | 1575 | 1666 | 273 | 092 |

2200 [ 1286 106 90 | 471 | 345 | 259 | 505 | 15 602 19351*i—m 305 | 059
[ Average | 1350 | 83 | 71 | 467 | 310 | 236 | 392 | 55 | 367 | 1592 ] 1651 ] 264 | 0350 |

~ MixedLiquor 'WAS :
| Time | TSS | VSS | Temp | Flow | TSS | Vs§ |
L0000 1130 940 0215 5000 | 4550 |
Do 1 | P |
o600 | T 149 | 0215 | 5200 | 4550 |
| oo | L L b L1

1000 | . a ; |
120 0215 | 5050 | 4,500 |
w0 | 1 S |

1600 ' - : ;
[ as0 |1 l_ 0215 | 5550 | 4950 |
20 N N S
| Average 11130 ! 040 | 149 | 0215 | 5225 [ 4638 |
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LAB and ADMINISTRATION BUILDING ALTERNATIVES

For the LOTT Alhance /Budd Inlet Wastewater Plant Master Plan, the architectural approach was
to support and enhance the engincening effort. Several buildings will need to be replaced,
renovated or expanded based on the modifications needed m the treatment facthnes. Michael
Willis Archatects s working with LOTT and  Brown & Caldwell to understand the requirements of
each of the process options and to provide architecrural and planming feedback. WMA also
provided programming and planning services to assess the needs to the laboratory, plant
management staft and LOTT s adminstranon needs.  Finally, MWA compaled information ganed
in these excrases to assist B&(C and the LOTT Alkance to develop and analvize options tor a new
Water Quabty Laboratory and Admimstranon Buildmgs.,

BACKGROUND

After an minal review of the existing plant and context, previous stuches and master plan approach,
MWA artended several meenings and a public workshop in which MWA presented archirecnaral
concepts to the pubhe to supplement presentations by LOTT and B&C of Master Plan
mformanon. In further meetings, MWA met pnmanly with Chns Cleveland from Brown &
Caldwell and wath Mike Strub and Kada Fowler trom LOTT Albance to develop programmng
requirements and parameters based on the needs of the treatrment facility.

The ongmnal focus of architectural work changed from developing a particular archatectural design
and style options for projected (new) process and non-process structures, to providing site analyses
of several site options for new lab and administration buildings. Similarly, the instial programming
study included only LOTT and plant requirements. With possible collaborahion wath the Port of
Olympua, the focus changed to mclude the feasibility and efficiencies ganed of a combmation,
jont-use office bulding, The resulting rescarch 1s the programmng and site analysis descnbed i
thes chapter.

EXISTING SITE

The existmg plant 15 located north of downtown Olympia, in an area that s geanng towards future
commercial and residennal development. In prep:lrmm for improvements to the surrounding
neighborhood, LOTT has undertaken a senes of strategies to make the plant a good neighbor in
the community. By emploving planting and berming along the west and north sides of the plant,
LOTT has created an affective screened edge to the plant. LOTT has also made sidewalk
improvements on the south, west and north sides of the plant.  Areas to the east of the plant are
somewhat unsightly and exposed to future developments in that area, however, expansion of the
prnmary sedimentation basins wall doveral with other improvements along the plant edges. In
addition 1o visual mprovements, the plant has not only addressed, but continues to improve noise
and odor 1ssues in preparation for future housing and commercial growth.






Zoming and Code information:  Arcas within the plant are part of the City of Olympia's Downtown
Business District. Adjacent properties owned by the Port are in the Ciry of Olympia’s Urban
Warerfront Dssincts. The Por further disnnguishes their property in1o the Marker Distncr 10 the
west of the plant, Central District to the north, Boat Works District to the northeast and State
Avenue Distncr 1o the southeast. The Port of Olympia has conducred some master planning
stucies which were considered in this analysis and are included n the Appendix.

Zone ordinances will allow the following on all three sites considered:
= 1007 deve t and building coverage
« No sctbacks
+ 65 maximum building heighe

Requirements are as follows:
= Parking: 3.5 spaces / 1000 sq, fr. of govemment office arca
3.3 spaces / 1000 sq. fr. of muscum/ exhibir arca (6 stalls mun, on sitc)
« Bicvele Parking: 2 stalls / 15 parking spaces for povernment offices (for class | & class 2)
2 stalls / 20 parkang spaces for museum / exhibur area (for class 1 & class 2)
« Loading: | berth / 20-50,000 sq, fr.

Additonal zoning and code standards will need 1o be reviewed once a sie is selectied and building
developed.

PROGRAMMING

As a result of meenngs with Chas Cleveland of Brown & Caldwell, Mike Strub of LOTT, and other
plant stalf, MWA identified space requisements for a future water quality laboratory and
administration huilding. In additon, LOTT and the Pare of Olympia recognize that they can gitin
efficiencies by shanng public and common spaces such as lobby, reception, board rooms and
training areas. MW A incorporated preliminary programming informanen provided by the Port o
creare a program for a LOTT + Porr admimstratgon building. MW A used programming
information to further establish a number of building options for cach site under consideration,

Programming nofes:

=  Conference & Board Room: LOTT s existing board room s approximarcly 1000sf and is
large enough for all functons thar have been planned. The program calls for 1000sf for the
Board Room and another 10X0 sf for Traming and Conference Rooms. The Board Roam
and Conference/Traning Rooms may be located nexr to each other with s movable
partiton to create a mulo-purpose room.  If the Port is involved in the project, then the
Board Room will need o grow 1o 1250 sf

« Imterpretive center: This will address educational informarion for the entire plant,
mnclueding recycled warer and waste water reatment. The firm of Lehrman Cameron has
been workang with LOTT wo produce a document recommending interpretive signage and
educational programmung. If the Port is involved in the project, then 2 Manome Museum
may developed with the South Sound Maninme Hentage Association and be located in this
Facaliry.


















Parking will be an ssue on thas site. Drasabled parking and a tour group drop-oft need o be located
on site at 2 mmmum. Other visitor padking mav be located across the street in an auxihary parking
lot if necessary.

Site C is located on Port land north of the plant. This allows Port inclusion in the project and has
adequare size for the program and parking. However, the land iz hmated 10 “warer dependent™
uses, which may preclude LOTT. The Port wrote a letter to the USACOE to determine of
LOTT/Port use meets the threshold, but no decision was made at the tme of thas report. Due to
sotls conditions, thas site will be difficult to build on.

CRITERIA: The sites were evaluated using the followmng goals and cotena:

Site access: LOTT hopes to create a public entrance to the north and tum the cxisting
entrance at the north nto a business entrance. This goal can be best met with an
administration building on site B. This goal can be partly met with an admimstrabon
bunlding on sue A.

Connection to plant The new administration building should allow for interaction
berween plant statt and LOTT admamustratnon and allow easy access for tours of the plant
from the adminstranon bulding  This goal 1s best met with an administeation buitlding on
sites A and B. And existing “utihidor™ may be able to be extended to site C under Marine
Daive to create a connection between a building on the east side of site € and the plant.
Bus Parking: Bus parking wall be needed ro accommodate our buses. For sites A and B,
bus parking can be nside the plant isclf. For site € bus parking will need to be provided
on St

Staff Parking: Staff parking is already provided mside the plant and can remasn i its
current location if the admimstration building s constructed on sites A or B. Addinonal
parcking for Port staft wall be needed for site B if the Port 1s involved in the progect. Staft
parking for LOTT and the Port will need o be provided on site C.

Sustainability: The building should be able to utilize energy and water saving strateges.
Solar and wind onentation should be considered.

Collaboration opportunities: Efficicncies can be gained i a LOTT + Port
admnistranon bulding. The Port can parmcapate i an admamstranon bulding on Sie B
The Port owns site C and so would also be involved in a building on thar site.

Cost and Constructability: The final critena tor selecting a site will be cost and
constructabdity. The construchon sequence planned for plant expansion that wall affect the
lab and admimstranon buidlding 1s as follows:

Build new Lab /Control Buillding/Relocare UPS
Demolish existing Admin/Lab Building

Build Pamary Sediment Basins

Build new Administration Building

R
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COST ANALYSIS

Cost informanon o follow mn hinal drafy
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APPENDIX E

Site Feasibility

The Master Plan Report, sssued by the LOTT Alhance and Brown & Caldwell Engmeers,
identified theee sites for the new administration building. The current administration
bulding 1 slated tor demohton upon expansion of the pnmary sedimentation tanks.
Possible collaboration with the Port of ﬂhmpm required the team to study the feasibility
and efficiencies gamed from a joint use office buslding. Michael Wills Architects worked
with LOTT and the Port to analyze the feasibility of the theee identified sites for zoning and
site restnchions, programmung, and cost.

Site Ontions:

Site B. The primary focus for this study was specifically the feasibility of bulding an
adminssteation building on Site B. Located at the north end of the plant, site B utilized land
that would not be used tor other process expansion in the future. Site B's proximuty ro other
Port of Olympaa property also made it a possible site for a jont office building, However,
several constramts on the site limited the amount of program space and parking that would
be accommodated. Additionally, existing clectncal substanons would need to be relocated to
accommodate any construction on the site. Michael Wilhis Architects researched the
following site constraints and possible solunons: zoning restrictions, code restrictions,
parking requirements and configuranons, area and height restnctions and masimums,
cxisting utility locations and impacts, and substation relocanon,

Other Site Options. Az descabed in Chapter 14, two other sites were under consideration
tor the admmstration buillding, Site A, located at the south end of the plane, was not a
destrable location for Port of Olympia offices, but a feasible option for a4 LOTT only project
and the preferned location for the Water Quahty Lab. Swe C, located on Port property north
of the plant wis not reviewed in this study.

The following feasthility study is split into two sections. The first section is the pamary
feasibility studly and E'let)rfd 3 building configurations on Site B, which included the Port of
Olympia as a jont occupant in the progect. Dunng the course of the feasibility study, the
decision was made by the Port of Olvmpia to not be involved i the admimsteation bulding
project. The decision automatscally elimmated the possibility of using Site C, changed the
parameters of using Site B, and opened up the possibibity of using Site A. The second section
of this chapter analyses several configurations for the admnistranion building and lab on Site
A and rwo building conhigurations on Site B that accommodated only LOTT program needs.
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APPENDIX F

Site Utilization

The Master Plan Repost, issued by the Lo Alkance with Brown & Caldwell Engineers, idennfied and
analyzed the furure demands on the Budd Inler Wastewater Treamment Plant. The Report concluded
that a number of processes in the exising plant need to be replaced or expanded to provide enough
capacity for future growth. Among them, the existing Pnmary Sechmentaton Tanks are in urgent need
for expansion and upgrade. Expansion of the Pamanes, however, will require demolition of the existing
adminisrration building which contains the water quality lab, plant conrrol room, and engineering
offices for the plane. In addition, construction of Folding Tanks adjacent ro the Fiest Aeratnion Basins
will eliminate the current secondary exit from the plant. 1n the Master Plan Report, Michael Willis
Archirects worked with LOTT and B&C 1o evaluate a number of options and locanons for replacing
the admirsteation budding, lab and control room and providing secondary exits from the site. In order
for LOTT to finalize decisions abour how o proceed on plans for new construction and cemodeled
areas, a Space Unhzation Analysis was requested to clarify how existing spaces are currently used, where
opportunitics for reorganization exist within the plant, and what functions need to be accommodated n
new canstruction,

Michael Willis Aschutects was engaged by the LOTT Alliance to conduce the Space Unlizanon Analysss
of the exssting plant. The purpose of the review was to idennfy unused and under unlized space within
the existing plant facility, to suggest possible areas in which speaific program elements can be relocated,
and 1o recommend possible functions that can be located in these areas in the furure. In comunction with
the Space Unlization Analysis, Michael Willis Architects assisted the LOTT Alhance i reviewng current
and future space program needs and evaluating options for the construction of a furure administeation
building, warer quality lab and plaat conteol room thar will be needed as a resulr of the espansion of the
Promary Sedimentation Tanks,

The fiest priority for the Space Unlization Analysis was to wdentify the most appropnate location to
relocate the control center, which currently 1s staftied, bur which w the future will become a server hub
rather than a rraditional control room. The second prority was to identify possible locations where

the warer qualiry lab could be relocared and consrructed before the existing admumsteanon butlding is
demolished. And the thied prionty was to dennfy locatons where the contents of the existng warchouse
and the substations on “Site B” can be relocated in order to allow for a future adminsstration building
with plant exit.

The following report outhnes
¢ the program elements sdentified for a new administration building and water quality lab
* the program elements wdentified for locanon within existing areas of the plant
* other structures or facilities thar may be constructed in the future
* anmventory of existing spaces n the plant thar were sdentified as unused or under used
¢ recommendanons for programmatic functions that could be located in these under used areas

* asummary of rhis stnudy

MICHAEL WILLIS ARCHITECTS PAGE 1 SPACE UTILIZATION STUDY












Existing Plant Space Summary

: : ; ' : Page
Zone Area Size Summarized Recommendation 1‘9
F Blower Building 275 f add some space from office B and share this room between the opera- 14
Lab tor's lab and the main control room
F Blower Building 180 sf expand into hallway, reorient room, combine with office B to convert to 2 14
‘ Office A offices and elec supply for the control room
Blower Building current occupants to move to new admin bidg , expand into hallway, re-
F Office B 225 sf | orient room, combine with office A to convert to 2 offices and elec supply 14
for the control room
F "Squirrel Room™ | 105 <t | only allowed use is mechanical 14
Headworks
G Building 625 sf | only allowed use is mechanical, access to adjacent mechanical room 15
Vestibule
Headworks
G Building 450 sf | use not permitted by NFPA 820 code rules 15
Exercise Room
Mamt_er!ance may require upgrade for ADA, and if required,expand into the current
H Building nfa Bz dstt 16-17
Locker Rooms
Maintenance
H Building 450 sf | relocate to new admin bidg or other plant space if required 16-17
Break Room
Maintenance Build-
H ing East Catwalk 650 sf | general storage 16-17
Maintenance Build- :
H ing West Catwalk 450 sf | misc. storage 16-17
Inventory ; . :
J Bullding 1620 sf | possible to convert to vehicle maintenance 18
J Eteclical 50 sf ibl it part 1 for vehicle maint 8
Building 1450 sf | possible to convert part to support for vehicle maintenance 1
Solids Building
K Polymer 360 sf | process storage only 19
Storage Tank

MICHAEL WILLIS ARCHITECTS
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Conclusions & Recommendations

Based on our observations during two site visits and discussions with plant staff, there are opportunities withn
the plant to remodel existing or construct new space within the plant to sufficiently accommodate most space
needs outhined in the program, included spaces identified to be located in the plant as well as spaces removed from
the Administration building program to reduce construction size. The office program, locker, and break room
functions can only be accommodated within the plant with remodel of existing spaces and construction of new
space as outlined below. The following are several conclusions and recommendations:

* The following areas are decommissioned or not in use, but require some modification or construction to be
available for other usages:

*  Odor Control and Soda Ash Storage: by removing the unused facilities, this area can accommodate a
new structure or plant parking

«  Centrate Storage: by removing or reusing the existing tank or foundanons, this area can accommodate
3000 - 3500 sf of new building or plant parking as well as 2200 sf of basement space inside existing
tank foundations.

«  Sohds Handling, Polymer Tank area: by removing unused polymer tanks, this area can be used for 360
st of process storage

= Zone A between Solids and UV basins: this area can accommodate 1600 sf of building, either with full
foundations or light weight construction and is recommended for plant storage or process expansion.
This area could accommodate temporary trailers for admin. staft it needed dunng construction of new
admin. building,

*  Zone B between Solids and Effluent Pump Storage: this area can accommodate 1170 sf of light, weight
building thar does not require foundations and is recommended for plant storage.

*  Zone west of the Recycled Water facility: this area can accommodate 6650 sf of building and is
recommended for the Water Quality Lab if 1t is not located with the new Admimistration Building

* The following areas can be reused for office needs with minor remodeling:
*  Blower Building office and lab areas

*  Effluent Building office and storage areas (unless converted to emergency generator space)

*  The following areas do not have allowable uses beyond their current use:
*  Blower Building “Squirrel Room”
*  Headworks “Vestibule”
*  Mamntenance Building “catwalks”

*  Effluent Building Electrical Room
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Conclusions & Recommendations

* The following areas may require upgrade to accommodate ADA requirements:
*  Locker Rooms in Mamtenance Building
*  Break Room in Maintenance Building

Additional Recommendations

*  The Water Quality Lab could be constructed within the plant either on “Site A” as noted in the Master Plan
Report or in the zone south or west of the Recycled Water facility.

* The foundations of Centrate Storage are sufficient to support another structure and the location is central
to many functions in the plant. For this reason, a new, 1-story, light weight building could be economcally
constructed over the existing tanks and consolidate the storage needs for the plant. By removing the internal
walls and piping and adding a stair and lift, the existing tank below grade could be used for much of the plant
storage needs, such as the contents of the Storage Warehouse and Electrical Supply. The building above grade
can be used to store archives and contents from Inventory. If a more permanent or insulated structure is
considered, the addinonal plant otfices and conference room can be located here as well as a break room and/or
exercise room instead of/ or in addition to the areas outlined 1n this report.

» If the area currently used for Inventory is converted back to its original use for vehicle maintenance, the
contents of this area could be located in a central storage area, such as a new structure at Centrate Storage or
clsewhere. The adjacent structure housing Electrical Supply could become support and storage for vehicle
maintenance as well as Electrical Supply, or Electrical Supply could also move to a central storage area.

*  The contents of the existing warchouse building located on “Site B” can be parnally disposed of and partially
relocated to several locations within the plant, including the high-bay space in the Blower Building, a new space
aver Centrate Storage or in smaller groups in Electrical Supply, Maintenance Building and the polymer tank area
in Solids Handling.

* General construction in the plant may rigger requirements to remove accessibility barriers in the plant. The
existing locker rooms and break room in the Maintenance Building are not currently accessible to disabled
employees or tour groups. An elevator to the second Hoor will need to be added for the area to be accessible.
In addition, the existing locker facility is not ADA compliant, and will need to be remodeled and expanded to
comply with ADA and provide the number of lockers needed. The locker rooms may be expanded into the
current Break Room area, and the Break Room could be located elsewhere in the plant, such as in the existing
Blower Building, Effluent Pump Building, or in the new Administration Building,

*  Both Operations Supervisor & Maintenance Supervisor offices could be located in existing areas with minor
remodeling unless additional locker room or break room space is required.
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