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JOINT WASTEWATER FACILITIES COMMITTEE
MEETING AGENDA
Friday, June 26, 2009, 10:00 AM, at the
Donner Summit Public Utility District, Board Room
53823 Sherritt Lane, Soda Springs, CA. 95728

Call to Order - Chairman
Appointment of Committee Co-Chair- Committee

Memo to DSPUD Board of Directors from Tom Skjelstad, DSPUD General
Manager

ECO:LOGIC - I. Hauser,
Presentation of White Paper; Preliminary Investigation of Wastewater
Management Options

Discussion of White Paper- Committee
a.  Accept White Paper
b. ldentify options in White Paper for further study by ECO:LOGIC
c. Next steps
Correspondence
a, Memorandums between Waterworks Engineering and ECO:LOGIC re:
Meeting total Nitrogen Limits
Next Meeting
Public Participation*®

Adjourn

* Any member of the public desiring to address the Committee on a matter on the
Agenda before or during the Committee’s consideration of that item may do so. After
receiving recognition from the Committee Chair, please give your Name and Address
(City) and your comments or questions. In order that all interested parties have an
opportunity to speak, please limit your comments to the specific topics of discussion.



Donner Summit Public Utility District

P.O. Box 610 53823 Shervitt Lane - Soda Springs Callfornla -25728
Phone {530) 4246-34564 — Fax (530) 424-3460
www.dspud.com

MEMORANDUM
To: Wade Freedle, Chair, Joint Wastewater Facilities Committee
s
From: Tom Skjelstad, General Mmmgc;j?*/'
Date: June 17, 2009
Re: Memo to the DSPUD Board of Directors Dated April 28, 2009

The attached memorandum was discussed at the DSPUD Board of Directors meeting of
April 28, 2009. The Board supported the recommendation from staff.

BOARD MEMBERS: - Cathy A, Prels, President ~ Bob Sherwood, Secretary ~ Philip Gamick — Dave Oneto
DISTRICT STAFF: Thomas G. Skjelstad, General Manager = Jim King, Chiel Plant Operator -
Julle Bartolini, Office Manager



From:

Date:

Re:

Donner Summit Public Utility District

PO, Box 410 53823 Sherritt Lane — Soda Springs Callfornla 95728
Phone (530) 424-3456 = Fax (530) 424-3440
www.dspud.com

MEMORANDUM

DSPUD Board of Directors
Tom Skjelstad, General Manage '
April 28, 2009

DSPUD Waste Discharge Permit Renewal

As you all are aware, the Regional Water Quality Control Board, Central Valley Region,
held a public hearing last Friday, April 24, 2009 for the matter of the District’s waste
discharge permit resulting in the adoption of the permit.

Before I get into the permit specifics 1 just want to share with you my impressions from
the hearing. By all accounts I think the hearing was a fair process offering the District
and the public ample opportunity and time in which to stale their respective positions.
When someone was running out of time (each person, entity was on a time limit) the
Chair extended the time, The hearing lasted about 3 % hours which is longer than most
permit renewals. In particular T think Diana Messina from the Regional Staff did a
masterful job of addressing the Regional Board and public comments and questions.

Permit Specifics

The permit does not allow for dilution credits for nitrates and dichlorobromethane
unless the District decides to install a cross siream diffuser, siream gage, and
conducts a mixing zone study.

The ammonia limit is now 2.1 mg/l monthly average and 5.6 mg/1 daily maximum
down from 5 mg/l monthly average with a daily maximum of roughly 20 mg/I.
The nitrate level stays at the current 10mg/l monthly average with a daily
maximum of 51 mg/l. A Cease and Desist Order allows for a daily maximum of
53 mg/l but as mentioned there is no change to the 10 mg/l monthly average.

The District will conduct a biostimulatory study. A work plan and time schedule
for the study will be submitted to the Executive Officer within 3 months of permit
adoption, and the study will be completed within 15 months of the Executive
Officer approving the work plan. The study will be submitted within 3 months of
its completion.

BOARD MEMBERS: —Cathy A. Prels, Prestdent — Rachel Tolmachoff, Viee President — Bob Sherweod, Secretary — Phillp

Gamlck = Dave Oneto
DISTRICT STAFF: Thomas G, Skjelstad, General Manager — Jim King, Chief Plant Operator -
Julle Bartolinl, Office Manager
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e The land disposal (spray irrigation) criteria but for a minor change remains the
same. The stipulation in the District’s previous permit stated that we could not
land dispose within 24 hours of a forecasted weather event (rain, snow). The new
permit will state that we can go to land when ground conditions allow.

e Monthly monitoring is increased for such constituents as nitrate, nitrite, ammonia
and total Kendal nitrogen (TKN). Also, in order to satisfy the California Toxics
Rule. Staff estimates the cost of this monitoring at around $40,000 per year,

e The District has 5 years to bring the plant into compliance with the new permit
limitations.

Thoughts Going Forward

As mentioned above, the District must install an in stream diffuser, strcam gage, and
conduct a mixing zone study before dilution credits might be granted. 1 supported the
District’s request for dilution as a way to minimize the cost of plant improvements and
still meet the water quality standards as set forth by the State Water Quality Control
Board. After attending the hearing and listening to some of the comments by Regional
Board Staff, in particular Pamela Creedon the Executive Officer, I cannot support the
installation of an in stream diffuser, stream gage, and mixing study which may or may
not provide dilution credits.

Let me explain. The algal bloom of 2008 is referenced throughout the permit. We are
required to perform a study to determine the potential causes for the bloom, Even though
the permit states that the final nitrate limitation is not affiliated with the algal blooms of
2008 it goes on to say that, “This Order (the permit) additionally includes a reopener
provision for effluent limitations, including the final nitrate effluent limitation, to be
modified if new information indicates that the currently regulated concentration of
nitrate_may cause or contribute to the biostimulation of algae in the receiving
water”. Additionally, during the end of the hearing Ken Landau stated that Regional
Staff's concern is that the District will meet the nitrate and other effluent limitations and
an algae bloom would still oceur, [ think his words were, it’s not like they can turn a
switch off and on and meet lower limits, Wherein Diana Messina suggested or
commented that perhaps nitrate limits should be determined after the biostimulatory
study was completed. Pamela Creedon then read a passage from the permit, “Water
shall not contain biostimulatory substances which promote aquatic growths in
concentrations that cause nuisance or adversely affect beneficial uses”. Of all the
statements that I heard at the hearing that was one of the ones that has stuck with me.
Just below the section that Pamela read is another reference to the algae. It reads, “If the
required study and monitoring information indicates that the Facility discharge
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containg biostimulatory substances that may cause or contribute to agquatic growths
that eause nuisance or adversely affect beneficial uses, this Order may be reopened
and effluent limitations added, as appropriate to_climinate the impact on the
receiving water”,

Further, in his Field Survey of Biostimulation in the South Yuba River at and about
the Donner Summit Public Utilities District Effluent Discharge Point, dated July 11,
2008, Richard E. Stowell, P.E,, Ph. D., of ECO:LOGIC stated, “...it is a reasonable
conclusion that the DSPUD effluent discharge was at least a major contributing factor to
a reportedly rare, highly unusual, transient growth of filamentous green algae in the
South Yuba River....".

In fact the District does discharge substances that may cause or contribute to aquatic
growths. These are not limited to nitrate alone, however. There is phosphate,
phosphorous, nitrites, ammonia and others. If the District is now being held to a standard
that includes contribution to a bloom then I'm concerned with our ability to meet future
limitations so as not to contribute to an algal bloom. Keep in mind that under the right
conditions algae only requires trace elements of any nutrients to bloom, Put a glass of
drinking water in the sun for a few days and see what grows.

It is clear to me that the recently adopted permit has as much to do with preventing a
future bloom as setting and meeting effluent limitations, perhaps even more. The District
agrees with Ken Landau’s concemns about meeting the limitations and an outbreak of
algae still occurring. The District raised this very issue in its letter to the Regional
Enforcement Staff, dated December 24, 2008, regarding the discretionary fine of $25,000
levied against the District for the June 2008 algal bloom. In part our letter stated,
“Rather, it is likely that the algae bloom would have occurred even if we (the District)
were in compliance with the drinking water nitrate standard”. This was the same letter
where we offered to aid the State in the development of protective nutrient criteria for the
stretch of the South Yuba River where the bloom occurred. It makes sense to me that if
we were to seek dilution and receive credits for nitrate the first item to be “modified”
after a bloom would be the dilution credits. Under (his scenario the District would have
wasted time, energy, and money on a short lived solution, Better to put the energy and
money towards plant improvements or discharge methods which will prevent an algal
outbreak,

I believe the correct course of action is to convey all of the above to the Joint Wastewater
Facilities Committee for their review and final recommendation. Additionally, I believe
we need to convey to the committee that any plant improvements should not be limited
solely to meeting the effluent limitations. There must be consideration given to the
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avoidance of another algal bloom. It is possible that this may increase the cost of
improvements or disposal options. The Committee should not be swayed by cost alone,
however. If we are serious about water quality and the health of the river, and we are,
then we need to address the algae in the South Yuba River. Let's not ignore the

warnings, implied, veiled or otherwise, given to us by the Regional Board. '

Cc:  Robert Emerick, P.E., Ph, D, ECO:LOGIC Engineering
Richard E. Stowell, P.E., Ph. D., ECO:LOGIC Engincering
Jeff Hauser, P.E., ECO:LOGIC Engineering
Joint Wastewater Facilities Committee
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Donner Summit Public Utility District
Preliminary Investigation of Wastewater
Management Options

1. INTRODUCTION

All wastewater from the Donner Summit Publie Utility District (DSPUD) and the Sierra Lakes
County Water District (SLCWD) is currently treated at the DSPUD wastewaler reatiment plant
(WWTP) and is diseharged either to the South Yuba River (SYR) or used Lo irrigate the Soda
Springs ski area. In accordance with the requirements of the National Pollution Discharge
Elimination System (NPDES) permit issued by the State of California Regional Water Quality
Control Board, Central Valley Region (RWQCB), DSPUD discharges its effluent to the ski area
whenever weather and other conditions are suitable for irrigation, but at least during the months
of August and September, Typically, the period during which irrigation is possible, referred to as
the *dry season” in this document, begins in early to mid-July and continues through late October
or early November. The remainder of the year, during which irrigation is not possible, is referred
to as the “wet season”™,

In addition to many other requirements, DSPUD's previous NPDES permit that was adopted on
Tune 6, 2002, contained effuent limitations on ammonia-nitrogen (ammonia-n) and nitrate-
nitrogen (nitrate-n) that were applicable to discharges to the South Yuba River. The ammonia-n
limit was dependent on the temperature and pH of the effluent, but was generally in the range of
about 3 to 6 mg/L as a monthly average to protect aquatic life in the river. The nitrate-n limit
was 10 mg/L as a monthly average to protect human infants that may drink water [rom the river
(not related to algal growth), DSPUD was issued a Cease and Desist Order that required full
compliance with these limits by April 1, 2007, The 2002 permit also included a prohibition
against causing fungi, slimes, or other abjectionable growths in the South Yuba River,

With the main objective of complying with the ammonia and nitrate limits, DSPUD made major
WWTP improvements in the years 2002 through 2006. Unfortunately, those improvements were
not suceessful in attaining reliable compliance (reasons for noncompliance are discussed later in
this document).

In April 2009, DSPUD was issued a new NPDES permit with a more stringent limit on
ammonia-n (monthly average = 2.1 mg/L) and the same limit as the previous permit for nitrate-n
(monthly average = 10 mg/L). The 2009 permit also contains a prohibition against causing water
in the South Yuba River to contain biostimulatory substances that promote aquatic growths in
coneentrations that cause nuisance or adversely affect beneficial uses. These ammonia, nitrate,
and biostimulation provisions are perhaps the most onerous issues in the 2009 NPDES permit;
however, there are many other provisions that must be met, and all of these taken together have
the potential of requiring major revisions to DSPUD's treatment and/or disposal facilities that

ECO.LOGIC Enginaanng Donner Summil Public Uity Distict
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may cost many millions of dollars. Because of these concerns, DSPUD authorized preparation of
this document to identify and evaluate on a conceptual level various wastewater management
options that it may wish to consider to provide for cost-elTective compliance with regulatory
requirements. It is anticipated that this document will assist DSPUD 1o determine which
wastewater management options should be considered in more detail, including specific cost
evaluations, in a subsequent Facility Plan.

In the section that follows, the NPDES permit requirements are considered in more detail,
including possible implications. In subsequent sections, wastewater disposal oplions are
considered followed by treatment options to suit the disposal options. Then, combined disposal
and treatment options are identified and subjectively evaluated, including a recommendation on
whether or not there should be further study. Finally, additional issues that would impact many
or all of the aptions are considered,

2. NPDES PERMIT REQUIREMENTS AND POSSIBLE IMPLICATIONS

Key effluent limitations for river discharge contained in the 2009 NPDES permit are summarized
in Table 1. For each parameter, an assessment of the existing plant performance and compliance
strategics are indicated.

In addition to effluent limitations, the permit contains receiving water limitations, most of which
it is believed the existing plant can comply with. The one notable exception is the requirement
that the discharge shall not cause the water in the South Yuba River to contain biostimulatory
substances that promote aquatic growths in concentrations that eause nuisance or adversely affect
beneficial uses,

‘The permit requires DSPUD to complete a number of special studies and reports, one of which is
1 study to evaluate the impact of the discharge on aquatic growths in the South Yuba River, This
required study is the direet result of substantial algal growths in the South Yuba River
downstream from the point of the DSPUD discharge in the spring of 2008, ITit is found that the
discharge is causing or contributing to growths that violate the biostimulation provisions, the
permit will be reopened to impose additional restrictions needed for compliance. These could
include new and/or more stringent effluent limitations on nutrients and/or prohibition against
discharge during certain periods.

Although the previous tentative permit had allowed for dilution credits that substantially relaxed
ihe limitations on nitrate (1.8 times higher) and dichlorobromomethane (24.5 times higher), these
were eliminated in the final adopted permit. However, the permit does allow for possible
reopening if DSPUD can provide new information to justify dilution credits. To allow dilution
credits to be considered, DSPUD would have to install a discharge diffuser and flow monitoring
station in the South Yuba River and conduct a mixing zone study, Even then, because nitrate is
regulated based on a monthly average concentration and there may be months with little or no
flow in the South Yuba River at the point of discharge, it is highly questionable whether dilution
credits would be allowed.
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Since human health concerns regarding dichlorobromomethane are based on long-term average
conditions (lifetime expostre) and there is believed to be substantial dilution available during
most of the wet season, it is believed to be much more likely that dilution eredits would be
allowed lor this paraimeter.

The reader is referred to the permit itself for complete coverage of all permit provisions.

A Cease and Desist Order was adopted together with the 2009 NPDES permit. This order
provides a compliance schedule and interim permit limits for the following parameters:
Ammonia, Nitrate, Copper, Cyanide, Zine, Aldrin, Alpha BHC, and Silver. In essence, the Cease
and Desist Order allows DSPUD to continue discharging these pollutants at historical levels
while it pursues improvements to assure full compliance with the limits indicated in Table 1 by
Apiil 2014 (see Section 6 of this document for schedule of activities needed to attain
complianee). However, since the permit limit on nitrate is the same as it was in the 2002 permit,
DSPUD is not protected against mandatory fines for violation of the 10 mg/L nitrate-n limit,

Out of all the requirements contained in the NPDES permit, those regarding effluent ammonia
and nitrate coneentrations and biostimulation in the South Yuba River are considered the most
problematic, because compliance is likely to require major improvements to the DSPUD
wastewater treatment and/or disposal systems. Possible options for addressing these issues are
discussed in the remaining sections of this document.

3. EFFLUENT DISPOSAL OPTIONS

In the following paragraphs, various alternatives for wastewater effluent disposal are considered.
The methods of disposal will govern the required levels of treatment, which are considered later
in this document,

Wat Season Direct Discharge to SYR, Dry Season Spray lrrigation

These are the methods of effluent disposal currently used by DSPUD. Key issues are the need to
upgrade the plant for compliance with existing ammonia, nitrate and disinfection byproducts
limits. Additionally, the need to prevent biostimulation in the South Yuba River would
undoubtedly result in much more stringent requirements on nitrate, plus possible new
requirements on phosphorous and/or other biostimulatory substances, adding much more (o the
cost of improvements, if’ feasible at all. Even afler such improvements, it is likely that alpae
growths could continue to occur downstream from the DSPUD discharge due to nutrients from
other point and nonpoint sources. The degree to which the DSPUD discharge would contribute
to such growths would be in question. Because of these issues and beenuse long-term and costly
studies would be required to determine appropriate nutrient limitations for river discharge in
algae growth periods, continued use of this option is considered to be infeasible. At least some
maodification of current effluent disposal practices is believed to be needed.
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Limited Wet Season Direct Discharge to SYR, Seasonal Storage, Dry Season
Spray Irrigation

This option is similar to that above, with a major difference: seasonal storage [ucilities would be
provided to allow curtailing direct discharge during periods in the wet season when flows,
temperatures, solar exposure and other conditions would facilitate algal growths in the South
Yuba River, regardless of the presence or absence of the DSPUD effluent. In other words,
DSPUD would stop discharging effluent when the effluent would probably contribute o nuisance
biostimulation in the river. An investigation is needed 1o determine the conditions and times of
effluent storage. This topic will be addressed in the biostimulation study that DSPUD is
currently proceeding with as required in the NPDES permit.

An analysis of historical springtime flows for the years 2002 through 2008 was completed 1o
assess the magnitude of possible storage requirements. For each year, beginning with the day
before irrigation was started in that year and extending backwards, the volume of storage that
would have been required to contain all of the plant effluent was determined as a function of the
number of days. The results are shown in Figure 1. 1t is currently estimated that springtime
discharges to the South Yuba River would have to be ceased approximately 45 to 60 days prior (o
the start of spray irrigation disposal. Based on the resulis shown in Figure 1, storage
requirements could be in the 15 to 20 million gallon range (approximately 45 to 60 acre- feet), not
including any allowance for precipitation in the reservoir area, and not allowing for any growth
or increase in spring occupaney within the service area.

a5
30
26 2002
Ej i | ——3003
E‘ ' -2004
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0 =TT <2008

o 10 20 30 40 50 60 70 80 90 100

Days Before Beginning Spray Irrigation

Figure 1
Seasonal Storage Requirements Based on Historical Flows

The effluent stored in the wet season would have to be disposed of by spray irrigation during the
following diy season, greatly increasing the land area required for irrigation. Assuming a depth
of two feet of water could be applied during the dry season, the land area required to dispose of
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(he stored effluent could be in the range of 20 to 30 acres (to be verified and adjusted as needed),
in addition to that required for dry season flows. Currently 45 acres are used 1o dispose of dry
senson flows. Thorough water balance calculations for a specific project would have to be
performed to determine actual requirements.

Substantial questions exist regarding management of the reservoir and control of flows to and
from it. Ideally, the reservoir would collect and store only wastewater effluent and limited
precipitation during the time that the effluent is routed to storage and remains in storage in the
spring and summer. To prevent accumulation and handling of precipitation during the remainder
of the year, a reservoir outlet valve could be left open to allow natural runofTto flow from the
reservoir to the river. However, unless specific steps are taken to mitigate the situation, dead
algae and other debris accumulated in the reservoir as well as soil erosion from the reservoir area
would be flushed into the river, which would be unacceptable. Tweo potential options to mitigate
this problem are: 1) to line the reservoir, and 2) maintain a minimum pool for settling and have
periodie discharges during times of high river flow. These options are discussed below,

If a suitable impermeable liner was used within the reservoir, the reservoir could be drained and
then eleaned each summer, Effluent could be used to wash down the liner, and the used wash
water, depending on quality, could be disposed of by irrigation or routed back through the
treatment plant. Once the reservoir is cleaned, allowing precipitation to drain through the
reservoir should not pose any significant water quality issues. The liner would protect the
reservoir area from erosion. During the winter, snow would accumulate in the reservoir area, but
most of this snow should melt away naturally before the reservoir outlet valve must be closed and
springtime efMuent storage initiated. Mundesirable quantities of snow remained in late spring,
some of the effluent otherwise being directly diseharped to the river could potentially be sprayed
over the remaining snow in the reservoir to melt it, with the combined effluent and snowmelt
being allowed to flow to the river. There would be issues with handling effluent stored in the
fall, if such storage is required after cessation of irrigation disposal to prevent biostimulation in
the river at that time (to be determined in the biostimulation study). Hopefully the duration of
storage would be short enough and temperatures cold enough o prevent significant deteriorntion
in the quality of the stored effluent, which would have been previously treated Lo river discharge
standards. In that case, the stored effluent could be gradually released to the river, once river
discharge is possible. This potential issue will require further evaluation.

Under the minimum pool option, the reservoir would function as a settling basin for soils eroded
from the reservoir catchment area and for dead algae or other debris that would accumulate in the
reservoir, The reservoir water level would never be lowered below the minimum level required
to provide this function, Therefore, ihe total volume of the reservoir would be this minimum
pool volume plus the volume required for active storage. Each summer, the reservoir would be
emptied down to the minimum pool elevation by spray irrigation at appropriate reuse sites, I
any additional storage is required before river discharge can be started in the fall, the volume then
stored would accumulate above the minimum pool, as would any precipitation occurring in the
reservoir drainage area, At times of high river flows during the winter and spring, the reservoir
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would be rapidly emptied down to the minimum pool by direct discharge into the South Yuba
River. It is hoped that permitting for the periodic reservoir discharge at times of high river flows
and turbidity could be obtained. There is some precedence fora permit of this type.

If winter discharge from the reservoir under one of the options above or an alternative plan were
not allowed, the reservoir would have to be sized to contain the 100-year frequency precipitation
in the reservoir catchment area during the wet season, in addition to the required effluent storage
volume. All of the stored water would have to be disposed of by irrigation in the dry season. As
a result, this option would drastically increase the size requirements and costs for the storage
reservoir and irrigation disposal areas,

Finding a suitable reservoir site and easements to and from it, acquiring the land, extending
electrical service, and addressing environmental issues would be significant challenges in
implementing this alternative. In the Treatment and Disposal Facilities Plan prepared for
DSPUD in June 1984, reservoir sites for a seasonal storage reservoir of similar size requirements
were investigated. The most promising site was in a ravine across the South Yuba River and
approximately ¥ mile northwest of the existing DSPUD discharge location.

Wet Season Storage, Dry Season Irrigation

Under this option, all wastewater effluent would be stored during the wet season and disposed of
by irrigation in the relatively short dry season. This option, if feasible, would be preferred by the
RWQCB because it would eliminate all direct impacts on the South Yubn River. Additionally,
the level of treatment required for irrigation disposal would be lower than required for river
discharge, resulting in lower treatment plant construction and operation costs.

The main problems associated with this option are the need for one or more extremely large
storage reservoir(s) and the large land area required for irrigation. To properly determine the
volume of storage required and the area needed for irrigation, detailed water balance ealeulations
would have to be completed for a specific project. However, rough estimates can be developed,
The estimates that follow are based on existing flows, without any allowance for additional
growth or increased occupancy of existing units, which would increase the required storage
volumes and irrigation areas. Reductions in infiltration and inflow volumes, ir assured, would
reduce the requirements,

If it is assumed that all of the DSPUD effluent is stored (rom November | through June 30
(actual storage duration would likely be longer for 100-year precipitation conditions), the volume
of wastewater stored based on flows from 2002 through 2008 could be over 70 Mgal. Additional
storage would have to be provided for 100-year return frequency precipitation in the eatchment
area of the storage reservoir(s), less evaporation from the reservoir(s). Depending on the
configuration of the reservoir(s), the resultant total storage requirement could be more than 200
Mgal or 600 acre-feet (1o be verified and adjusted as needed based on detailed water balance
calculations).
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Assuming a total applied water depth of about two feet in the subsequent dry season, and
negleeting evaporation from the storage reservoir, approximately 300 acres of irrigation land
would be required to dispose of the stored effluent (to be verified and adjusted as needed based
on detailed water balance caleulations). Additional irrigation land would be required for the diy
season flaws, but would be partly offset by evaporation from the storage reservoir. It is
estimated that the total land requirement could be over 300 acres under irrigation, plus buffer
Arcils.

As discussed for the seasonal storage alterative, finding a suitable reservoir site and spray
irrigation disposal area and easements to and from them, acquiring the land, extending electrical
service, and addressing environmental issues would be significant challenges in implementing
ihis alternative. In this case, all of those challenges would be amplified due to the larger land
areas and facility sizes involved. The total land requirement for storage and disposal plus buffer
land could be around 500 acres for existing development and occupancy rates, In the Treatment
and Disposal Facilities Plan prepared for DSPUD in June 1984, reservoir and irrigation disposal
sites for a year-round land containment system such as described above were investigated. The
most promising site for both storage and disposal was believed 1o be just west of Serene Lakes,
which is an area currently being considered for development by Royal Gorge.

Because of the anticipated high costs (including land acquisition costs), large land requirements,
environmental impacts, and anticipated public resistance, this alternative is not considered o be
feasible,

Year-Round Direct Discharge to South Yuba River

This option is mentioned for completeness. However, it is recognized that there would be
tremendous public and regulatory opposition to a year-round discharge. Even ifit were to be
allowed at all, it is expected that treatment requirements would be extreme and cost-prohibitive,
This option should not be considered Turther,

Subsurface Disposal

Subsurface disposal via leach fields or percolation basins or similar systems, if feasible, could be
considered for seasonal or year-round use, However, in the Donner Summit area, it is unlikely
that a site with geologic and soil conditions that would allow the effluent to stay underground
long enough to blend with natural groundwater and lose its identity as wastewater effluent could
be identified, Rather, it is likely that, if adequate soil conditions could be Tound 1o allow the
efMuent to be disposed of below the ground surface initially, bedrock would be encountered
below, eausing the effluent to flow laterally and surface at some location down gradient from the
point of discharge. Extensive soils, geological and hydrological investigations and modeling
would have to be completed to determine the fate of ithe effluent. Under the best likely scenario,
the effluent could exit the ground from the bed of i flowing surface water course, such as the
South Yuba River. If flow to the surface water course was (he clear fate of the effluent,
discharge requirements needed to protect the beneficial uses of the surface waler course
(including prevention of biostimulation) would be imposed. However, it may be possible to
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attain some of the required treatment naturally as the effluent moves through the soil. It is noted
that the Tahoe-Truckee Sanitation Agency (TTSA) wastewater treatment facility in Truckee
disposes of its effluent into permeable soils along the Truckee River and that their discharge
requirements are established to protect the beneficial uses of that river, with some credit given to
incremental natural treatment during flow through the permeable soils.

A key issue with regard to subsurface disposal is groundwater degradation. Certainly, the
discharge would not be allowed to cause the underlying groundwater to exceed applicable water
quality criteria. For example, it would not be allowed to cause nitrate-n concentrations in excess
of the 10 mg/L drinking water limit. This alone could necessitate a full nitrification and
denitrification system similar to that required to meet existing NPDES permit requirements.
Salinity and other issues would also exist. It would not be possible to have a subsurface
discharge without increasing above background levels the groundwater concentrations of several
constituents. The degree to which such increases may or may not be allowed would have to be
determined by working with the Regional Board,

It is important to note that subsurface effluent disposal was the normal means of disposal in the
Donner Summit area prior to the late-1980s. DSPUD’s effluent was discharged to a large leach
field along the South Yuba River, However, the effluent did not stay underground; rather, much
of it surfaced and flowed on top of the ground into the river. Even the effluent that did stay
underground as it lowed into the river undoubtedly contributed to the unaceeptable impacts that
were obvious in the river, mainly attached algae growths on the river bottom during the summer
and fall. In addition o DSPUD, all of the lodges, ski areas, businesses and residences in the
Norden area had on-site subsurface disposal systems and many of those were known to fail with
surfacing efMuent. All of these subsurface disposal systems were abandoned with the Norden
extension of the DSPUD sewage collection system in the late 1980s.

[t was beeause of the failures of subsurface disposal systems and the lack of reasonably cost-
effective alternatives for containment of all effluent on land that seasonal direct discharge to the
South Yuba River was first permitted in the late-1980s,

Export Sewage to TTSA

Under this option, the DSPUD and SLCWD wastewater would be pumped over the summit and
would connect with existing sewers in the Truckee area for flow to the TTSA waslewaler
treatment plant. The specific location for connection to existing sewage piping is currently
unknown. According to Blake Tresan, Distriet Engineer for the Truckee Sanitary District (TSD),
it is unlikely that a connection would be made at the west end of Donner Lake, because sewage
from this area flows through a series of six pumping stations, which are already near capacity, to
et to the enst end of Donner Lake, 1tis much more likely that the DSPUD wastewater would be
piped through its own pressure pipe all the way (o the cast end of Donner Lake orall the way to
the TTSA interceptor sewer, Assuming a pipeline from the DSPUD WWTF to the east end of
Donner Lake, the total pipe length might be around 55,000 feet, Assuming an average cost of
about $100 per lineal foot, the construction cost for the pipeling could be around $5.5 million.
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The export pump station would be additional. With engineering, environmental, administrative
and other related costs, plus a reasonable contingency allowance, the total cost of the export
pump station and pipeline could be around $10 million,

The potential of DSPUD sewage going to the TTSA facility was discussed with Marcia Beals,
General Manager for TTSA. Ms. Beals had the following concerns:

I, The TTSA plant was recently expanded from 7.4 to 9.6 Mgal/d, The 9.6 Mpal/d capacity
was developed to serve projected buildout within the existing service arca. Without a
subsequent expansion (which is considered unlikely), the flow from DSPUD, if allowed,
would effectively displace future development in the TTSA service area. This is unlikely
to gain approval.

2. The recent TTSA expansion and increase in effluent flow to the Truckee River were very
difficult to get approved through the environmental and regulatory processes (planning,
design, and construction took approximately 10 years). The Truckee River is a water
supply for the City of Reno and terminates at Pyramid Lake within the Paiute Indian
Reservation. Accordingly, there are large and powerful interests that oppose any activity
that would potentially degrade the quality of the Truckee River. TTSA was forced to
upgrade their level of treatment, which includes nitrogen and phosphorous removal,
contributing to a total capital cost (including engineering, administration, environmental, as
well as construction) of approximately $70 million for the expansion praject.

3. In order for DSPUD sewage to flow to TTSA, DSPUD would have to annex to TSD.
Approval of both TSD and TTSA would be required.

Although the method of determination of DSPUD's cosi to buy capacity in the TTSA facility, if
allowed at all, is not currently known, TTSA’s current connect fee for an equivalent dwelling unit
(EDU) is $5,000. Using the current combined DSPUD/SLCWD peak week flow of about
600,000 gpd and assuming a flow of 300 gpd per EDU (not veritied as an appropriate basis with
TTSA), the existing DSPUD/SLCWD flows may be equivalent to approximately 2000 EDU. It
the 2000 EDU were located within the current TTSA service area for which TTSA plant capacity
lins already been built, the total connection fee would be $10 million. However, for an
annexation arca that would require new capacity to be built, the buy-in cost would undoubtedly
be much higher, The current TTSA service charge is $288 per year per EDU, However, TTSA
also collects about 15 percent of their revenue from properly taxes. Since properties within the
DSPUD and SLCWD service areas would not be subjeet to the tax, the service charge would
have to be increased accordingly. Additionally, service charges would have to be paid to TSD at
the eurrent rate of $19/month per EDU.

The discussion above is based on exporting raw sewage to TTSA. Consideration could also be
given to exporting treated sewage; however, there is no apparent advantage (o that. Unless the
DSPUD effluent were piped all the way to the TTSA treatment facility, the effluent from DSPUD
would get blended with raw sewage in Truckee and would still use up capacity in the TTSA
WWTP. Perhaps there could be recognition of the lower loading of pollutants in establishing
user fees, but that would be rather inconsequential to the other costs involved. All of the issues
with regard to increased sewage effluent flows in the Truckee River would still exist and the
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costs for export facilities and buy-in to the TTSA system would remain nearly the same. Since
DSPUD would also incur the cost of treatment at DSPUD, the total cost for exporting effluent
would likely be substantially higher than for exporting raw sewage. 1f DSPUD treated to the
same level as TTSA and piped the effluent to blend with the effluent of the TTSA facility for
joint disposal, the costs for treatment at TTSA could potentially be avoided, but the costs for
treatment at DSPUD undoubtedly would be at least as high as if the discharge were to the South
Yuba River. When all costs associated with exporting the effluent are considered, this option
would be much more costly than a South Yuba River discharge. Additionally, itis lighly
unlikely that TTSA would allow the DSPUD effuent to be combined in that manner, as TTSA
would have responsibility for the combined effluent quality.

Based primarily on very difficult environmental and institutional issues that could delay a
prospective project for many years, if it could be approved at all, itis considered unlikely that
export of sewage 1o TTSA would be a viable option for DSPUD. Additionally, it does not seem
as though there could be a significant cost incentive (if any) for pursuing this option, There are
also potential water rights issues associated with moving the discharge from the South Yuba
River to the Truckee River.

Summary of Disposal Options

All of the disposal options considered above and the pros and cons of each are summarized in
Table 2. Recommendations on which options should be considered further are included in
Section 3,

Table 2
Summary of Disposal Optiona
Oplion Pros Cons Comments
Subsurface Disposal 0 No dirael river £1 Probable lack of suitable | O This mathod of
discharge soils / geology disposal was
O Probable effluent exlensively used
surfacing historically in tha
O Groundwaler bDSlnlgﬂ:! 3ummil aren,
degradation ’
Wal Season Storaga, | O Mo direct river 0 Huge land araa 0 Finding and acquling
Dry Season Irigation discharge raguiremant adequate suitabla land
O Lowaest treaiment O High cost would ba very difficull
refuirements
Limited Wel Season 0O Mo direct river 0 Cost and operational 0 A direct discharge from
Discharga lo SYR, discharge when issues asaociatad with tha seasonal sloraga
Soasonal Sterage, Dry nuisance seasonal storago rasarvoir lo the YR al
Season lrigation biastimulation could timas in tha wintar is
oecur necded lo eliminala
major slorage and
disposal issuas
assoclatad with wel
season pracipilation in
the reservoir aren.
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Optlon Proa Cons Commaenls
Wal Season Discharge | No seasonal slorags |0 Undetemined extroma | O This eplion is judged o
e SYR, Dry Season resanvolr low-leval nulrient ba infaasible,
Irrigation raguiraments to mitigala
biostimulation.
I Discharge may slill be
suspect for contribuling
i blostimulation
Year-Round Discharge |U No land disposal area | O Unacceplable to public O Meantioned for
o SYR or syslams raquired and regulalory agencies compleleness, bul no
further consideration
recommandad.
Export Raw Sewage lo |0 Eliminate discharge o | @ TTSA capacily 0 Working through the
TTSA Sewers SYR commilled lo existing palitieal and
O Eliminate DSPUD servica area and difficull environmantal issues
WANTR to expand furiher involved would
. ke man
- d O Difficull environmental undoubledly ta ¥
. sirrrl:l;rﬁrﬂul:rbunner issues associated with JORN NG Wouid ey
Summit discharge to Truckea vl
River 0O It Is unlikaly that thera
0O Waler rights issues would be a significant
cosl incentive (hat
would juslily pursuing
this aplion.
Export Treated Effluent | 0 Eliminate discharge to | 0 Same as above, plus: 0 Mo significant
1o TTSA Sewers SYR O DSPUD would siill need advanlage and many
0 Eliminate land eapacily In TTSA plant, disadvantages
disposal on Donner though pollutant load compared 1o exporting
Summit reducad, raw sawage.
0 DSPUD eontinues lo
operale ils own WWTP
and thus must pay for
two plants.
Export Trealed Effluent |0 Eliminata dischargeto | O Environmantal issues for |0 Thisis simply a
to TTSA Discharge 5YR Truckea River are even relocation of the
Point or Other Truckee | g Eliminate land mora difficult than for DSPUD discharga from
River Location disposal on Donner SYR, ihet SYR lo tha Truckes
Summit 0 Required treatmant River.
a Eliminala nead lo would ba at laast as O The ona benefil of this
axpand TTSA WWTP difficult and expensive as option compared lo
slaying In the SYR, nxpnrg:q raw BaWago
: iaih e TTSA sawars is thal
O Waler rights issuas no TTSA plant
axpansion would ba
neaded. However, tha
trealment system
raquired at DSPUD
would mora than offset
this advantage.
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4, TREATMENT OPTIONS

The level of treatment to be provided will depend on the effluent disposal option. In this section,
options for modifying the plant to meet the requirements in the existing NPDES permit are
considered as a base case. This level of treatment would be appropriate for continued wet season
discharge to the South Yuba River during times when biostimulation is not a threat. Subsequent
to developing options for this base case, differences in treatment for other disposal options are
discussed,

The existing wastewater treatment plant is intended to provide ammonia and nitrate removal by
biological treatment. However, as previously indieated, the plant does not reliably meet
requirements for these parameters. Most options for improving the plant are also based, at least
partly, on biological treatment to remove ammonia and nitrate. Therefore, before beginning a
discussion of specific options for improving the plant, it is helpful to discuss this type of
biological treatment in general, and to discuss the existing wastewater treatment plant.

Biological Treatment to Remove Ammonia and Nitrate

Biological treatment to remove ammonia and nitrate is accomplished by the processes of
nitrification and denitrification. Nitrification is the sequential oxidation of ammenia to nitrite
and then nitrate by ammonia oxidizing bacteria (AOB) and nitrite oxidizing bacteria (NOB).
Collectively, the AOB and NOB are referred to as nitrifying bacteria or nitrifiers. Denitrification
is the conversion of nitrate to nitrogen gas by bacterin that use organic substances in the
wastewater (measured as BOD) or supplemental organic maierials as their food and use the
nitrate as a substitute for oxygen for their respiration, The bacteria that can use nitrate as a
substitute for oxygen will do so only when oxygen is not available. Biological treatment to
remove ammonia also results in removal of BOD,

Sinee nitrification must oceur before denitrification can be accomplished, onc option fora
nitrifieation and denitrification system would be to have one or more acrobic basins for BOD
removal and nitrification followed by an anoxic basin for denitrification. However, with this
configuration, essentially all of the influent BOD would be consumed in the acrobic basins,
leaving no external foad for the bacteria that accomplish denitrification in the anoxic zone.
Without an external food supply, denitrification would occur very slowly using decaying bacteria
as the food source. To speed up the denitrification process, allowing smaller reactor basins,
methanol or another suitable food could be added to the anoxic zone.

As an alternative to the acrobic-anoxic configuration mentioned above, the anoxic basin can be
located upstream from the acrobie basin, if the nitrate formed in the aerobic basin is recycled
back to the anoxic basin for denitrification. In this case, the incoming wastewater would be the
food for the bacteria accomplishing denitrification, potentially eliminating the need for
purchasing and feeding a supplemental food supply. This anoxic-acrobic configuration with a
mixed liquor recycle stream from the aerobic basin to the anoxic basin (such as currently cxists at
DSPUD) is called a Modified Ludzack-Ettinger (MLE) system. The return activated sludge
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(RAS) stream from the secondary clarifier serves as an additional nitrate supply 1o the anoxic
zone. Unfortunately, the mixed liquor recycle stream (and perhaps the RAS) will contain a
substantial amount of oxygen, and this oxygen must be consumed, using up valuable food, before
denitrification can take place, Thus, the amount of denitrification that can be accomplished is
limited by the food supply, the amount of nitrate that can be recycled, and the amount of oxygen
that is recyeled with the nitrate.

Nitrifying bacteria grow relatively slowly, particularly in cold conditions, which makes reliable
nitrification at DSPUD difficuli. At DSPUD, wastewater flows and loads during the fall months
are much lower than those that occur in the winter. A sudden onset of high loads typically occurs
around Christmas and high loading conditions occur sporadically throughout the winter in
response to peak temporary occupancies in lodges and homes and peak usage of ski areas. The
amount of nitrifying bacteria that can be grown from the wastewater in the fall is inadequate to
handle the sudden onsct of peak winter loads. When this is combined with the fact that nitrifying
bacteria are particularly slow growers in the winter, it is considered necessary to feed ammonia in
gradually increasing amounts during the fall months to build up the nitrifier population in
preparation for winter loads. Intermittent ammonia addition between winter peak load events is
also considered beneficial to maintain the nitrifier population. A more complete discussion of the
influent loading patterns to the plant and the need for ammonia addition is included in the letier
report from Jeff Hauser of ECO:LOGIC Engineering to Tom Skjelstad of DSPUD, dated January
15, 2009,

As discussed in the above-mentioned letter report, the required ammonia additions during low
load and low flow conditions can result in very high influent TKN concentrations, perhaps as
high as 200 mg/L at times. The supplemented influent TKN could be eontinuously over 125
mg/L for weeks in late November and early December. When starting from such high influent
TICN concentrations, it may not be cost-effective to get down to the required effluent nitrate-n
concentration of 10 mg/L using a twa-stage MLE system, because this would require extremely
high mixed liquor recycle flows, which would result in large amounts of oxygen delivered to the
anoxie zone. The anoxic zone would have to be enlarged and methanol (or alternative carbon
source) added 10 ofTset the oxygen supply. A betier approach may be to add another anoxic basin
downstream from the acration basin or a second and separate nitrate removal system, such as a
denitrification filter afier the secondary clarifiers. In both cases, methanol or an alternative
carbon source would be ndded to provide the food necessary for denitrification in this sccond
location, but the total carbon addition requirements would be lower than for the original two-
stage aliernative, due 1o less oxygen impacts. Also, with two locations for nitrate removal, a
higher reliability could be attained.

If 0 second anoxic basin is used afler the aerobic basin, a final small acration basin would then be
added 1o strip out remaining nitrogen bubbles and (o increase the effuent dissolved oxygen
concentration. 1n this case, there would be four reactor basins in series (anoxic-nerobic-anoxic-
acrobic). In this four-stage system, the mixed liquor recirculation stream from the first aerobic
basin to the first anosic basin, together with RAS flow, would be used to deliver that amount of
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nitrate that could be denitrified in the first anoxic zone using the food of the influent wastewaler.
The remaining nitrate would be removed in the second anoxic basin using the supplemental food
source (methanol or other appropriate substance).

A potential alternative to feeding ammonia during low-load periods to build up a nitrifier
population by growing the nitrifiers in the reactor basins is to purchase cultured nitrifiers grown
off-site. There are several companies that can supply nitrifying bacteria in liquid suspensions,
which ean be dased into the DSPUD treatment system. For this scheme to work, the nitrifiers
would have to be added in the right amounts just as each high load event oceurred and would
have to begin removing ammonia immediately. 1f the nitrifiers were added before the peak loads
actually oceurred, supplemental ammonia would have to be added to support the added nitrifiers,
in which case the benefit of adding the nitrifiers instead of growing them in the process would be
largely eliminated. Unfortunately, when nitrifiers grown off-site in a “laboratory™ are added to
the process, there will undoubtedly be an acclimation period before the full ammonia removal
potential would be realized. Also, loss of a substantial amount of the added nitrifiers due to
predation would be possible, Several companies that can supply nitrifiers were conlacted and
none had experience or knew of applications similar to that considered here. At this time, the
option of growing nitrifiers in the process appears to be more feasible than adding nitriliers
prown off=site.

Existing Wastewater Treatment Plant

The existing wastewater treatment plant includes flow equalization, sereening, integrated fixed
film activated sludge (IFAS) biological treatment, filtration, and chlorvine disinfection, The
biological treatment system is provided in two circular steel package plants that were originally
designed as activated sludge systems without provisions for ammonia removal (nitrification) or
nitrate removal (denitrification). During 2002 through 2006, both package plants were upgraded
from activated sludge to IFAS by adding webbing material supported on stainless steel frames in
the reactor basins to support attached biological growth in addition to the suspended growth
already in the basins, Also, the reactor basins were subdivided into anoxic and aerobic
compartments to provide an MLE configuration for nitrification and denitrification. The IFAS
system was designed and provided by Brentwood Industries and s called the AccuWeb system.

The AccuWeb system was designed to meet monthly average effluent ammonia-n and nitrate-n
concentrations of 5 and 10 mg/L, respectively. The first AccuWeb installation in a portion of
Plant 2 (one of the steel package plants), constructed in 2002, was a demonstration project with a
design eapacity of 144,000 gpd. DSPUD proceeded with the subsequent installations to
complete the retrofits of Plants 1 and 2 in 2005 and 2006, however, a firm eapacity for these
improvements has not been established.

As part of the plant upgrade to the AccuWeb system, chemieal feed facilities were added o feed
ammonia during low load periods to grow enough microorganisms to handle high ammonia loads
before the high loads occurred. Additionally, a chemical feed system for alkalinity was provided,
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since the nitrification process consumes alkalinity and could produce unacce ptably low pH
values and inhibit proper treatment without the alkalinity addition.

It is believed that the existing plant was not able to meet the ammonia and nitrate requirements in
the 2002 NPDES permit for some or all of the following possible reasons:

« Inadequate reactor volume and/or biological growth media surface area in the acration
basin for complete ammonia removal,

w  Lack of automated controls and optimized strategies for ammonia addition, resulting in
inadequate buildup of nitrifying bacteria populations in advance of peak load events.

»  [nadequate anoxic reactor volume and/or biological growth media surface area for
denitrification,

Inadequate food supply to the anoxic zone for the amount of nitrate to be removed.
v [nadequate mixed liquor recycle flows.
Treatment Improvements to Meet Existing NPDES Permit Requirements

Options for modifying the existing wastewater treatment plant to meet existing NPDES permit
requirements are considered in this section. The main focus is on meeting ammonia and nitrate
limits, although all permit requirements are taken into consideration. Two general types of
processes can be considered for meeting the ammonia and nitrate limits: 1) biological and 2)
physical/chemical. Combined biological and physical/chemical systems are also considered.

Biological Treatment for Ammonia and Nitrate

Biologieal treatment can be provided using suspended growth (activated sludge), atiached growth

(bacteria growing on support media), and/or combinations of suspended and attached growth,

such as oceurs with the existing integrated fixed film activated sludge (IFAS) system. Many

modifications of each type of system are possible. In the following paragraphs, several systems

that are judged to be most applicable for application at DSPUD are considered, including:
Upgrade the existing two-stage [FAS system,

«  Upgrade the existing IFAS system, including conversion (o a four-siage reaclor
configuration.

»  Upgrade the existing two-stage [FAS system and add denitrification filers.

s Convert to a different IFAS system (two-stage with and without denitrification filters or
four-stage).

»  Converl to a submerged attached growth process.
s Build a new four-stage membrane bioreactor (MBR).

All of the systems listed above can have large populations of bacteria in relatively small reactor
volumes, resulting in a small footprint. This is highly beneficial at DSPUD, due to limited site
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space and difficult topography. Also, a small footprint is beneficial if covering the basins 1o
conserve heal is to be considered.

For all systems, ammonia feed and control systems would be included to build up and maintain
the nitrifier population during low-load periods as previously discussed.

Upgrade the Existing Two-Stage IFAS System: Based on information provided by Brentwood
Industries, manufacturer of the existing AceuWeb system, the existing reactors should be able to
provide full nitrification (essentially complete removal of ammonia) for influent TKN loads up 1o
about 230 Ib/d. Since the required design capacities for influent TKN hased on existing Mows
and loads are 156 and 234 1b/d for peak month and peak week conditions, respeciively (Irom
Technieal Memorandum No. 1, Draft, May 12, 2008), it would seem that the existing aerobic
volumes and media surface areas should be marginally adequate. However, in an analysis of
actual plant performance in the winter of 2007/2008, full nitrification was never achieved when
influent TKN loads exceeded 125 1b/d, and was not achieved reliably at lower loads. The reliable
nitrification eapacity that would be possible with new automated controls and process
optimization is unknown. To obtain reliable compliance with the new ammonia-n limit of 2.1
mg/L, additional acrobic volume may be required for existing Nows and loads; however, further
analysis in cooperation with Brentwood Industries is warranted.

The denitrification capacity of the existing system is even more questionable than the nitrification
capacity. In the fall of 2007, while relatively low effluent ammonia concentrations were being
achieved, effluent nitrate-n concentrations were frequently in the 20 to 35 mg/L range. The
degree to which these effluent nitrate-n concentrations could have been reduced by adding
supplemental food (methanol or other) is not known. In the winter of 2007/2008, poor
nitrifieation performance made it impossible to assess denitrification performance, Additional
anoxic volume may be required for existing fows and loads; however, further analysis in
cooperation with Brentwood Industries is warranied. To attain the high degree of denitrification
required to meet permit nitrate limits, particularly with supplemental ammonia addition, high
mixed liquor recycle rates and addition of methanol or an alternative earbon source will certainly
be required.

Because this alternative may require only limited modifications to the existing treatment
structures and docs not include any new processes (like denitrification filters), this allernative has
{he potential of being the least-cost allernative.

Unfortunately, only limited data are available on ihe biological treatment capacity of the
AccuWeb system. Including DSPUD, there are only three full-scale wastewaler treatment plants
in existence using the AccuWeb media, The other two are in Connecticut and Florida, and
ireatment issues and requirements are quite different from those at DSPUD. Since the DSPUD
installation, Brentwood has switched from using the webs to using structured sheet media.
Problems with red worms cating the biomass needed for treatment have been experienced with
the webs. The structured sheet media results in a thinner and denser biomass that does not
support the growth of red worms. Brentwood reportedly has developed good trentment
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performance models for the structured sheets, but not for the webs, which Brentwood no longer
supplies.

The uncertainties and potential red worm problem associated with the AccuWeb media make
assessment of a plant upgrade based on continued use of this system difficult. Based on
preliminary discussions, Brentwood is willing to help with an assessment, but would not be able

(o provide a process performance warranty for an upgraded system.

Upgrade the Existing IFAS System, Four-Stage: This option has the same uncertainties and
issues associated with the AccuWeb media as discussed above. Under this option, the existing’
aerobic reactors would be retained for nitrification in the second stage of a four-stage reaclor
system, As discussed previously for the two-stage alternative, additional acrobic volume may be
required, depending on evaluations to be conducted in cooperation with Brentwood Industries.
Similarly, it may be possible to retain the existing anoxic basins as the first stage of the four-
stape system. However, depending on final volume requirements for all of the anoxic and
aerobic zones, there are many possible ways Lo incorporate the existing reactor and clarifier
volumes, together with new structures, into a four-stage system. The most cost-effective
configuration would have to be determined.

The four-stage system should provide more reliable denitrification performance, using less
methanol (or alternative carbon source) than a two-stage system. Mixed liquor recirculation rates
from the first aerobic zone to the first anoxic zone could be tailored to use up the readily
biodegradable substrate in the raw sewage, with little or no methanol addition and minimized
dissolved oxygen interference. This would also minimize the size requirements for the first
anoxic zone. Sinee the nitrate concentration at the downstream end of the second anoxic zone
would be essentially the same as the effluent nitrate concentration, simple feedback controls
based on the nitrate concentration could be used to supply the correct amount of methanol to
reliably meet the effTuent nitrate limit {eontrols for methanol feed in a two slage system would be
more complicated and less precise).

In addition to modifying and/or adding reactor and/or clarifier structures, upgraded ammonia feed
and control systems and new methanol (or alternative carbon source) storage and feed systems
would be needed under this alternative,

Upgrade the Existing IFAS System, Two-Stage, Add Denitrifieation Filters: This option has
the same uncertainties and issues associated with the AccuWeb media as the previous two
alternatives. The main benefit of using a two-stage system with subsequent denitrification filters
is that it has the potential of requiring the least modifications to the existing reactor basins and
clarifiers. Compared to the two-stage option without denitrification filters, much lower mixed
liquor recycle rates and smaller anoxie reactor basing would be required. Methanol usage and the
reliability of the overall system in meeting ammonia and niteate limits should be comparable o
that of a four-siage system.,
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As discussed for the two-stage option without denitrification filters, ndditional aerobic volume
(compared to the existing acrobic volume) may be required to obtain reliable nitrification with
existing flows and loads. Although anoxic volume requirements would be minimized under this
alternative, the adequacy of existing anoxic volumes and possible need for inereased volumes
would have to be investigated. Additionally, the following improvements would be required for
existing MNows and loads:

I. Build new denitrification filters downstream from the existing secondary clarifiers and
upstream from the existing efMuent granular media filters,

2. Upgrade existing ammonia feed and control system.

3. Build new facilities for storage and feed of methanol or alternative food.

Many different configurations of denitrification filters are available from various manufacturers.
In all systems, the bacteria that remove nitrate are grown attached to the filter media and
methanol (or an alternate subsirate) is fed as the food to support denitrification. Periodic
hackwashing is required to scour away excess biological growth. The denitrification filters
would be located in a new building to protect the equipment, provide access for operation and
maintenance and 1o conserve heal.

Convert to a Different IFAS System: Several different IFAS systems can be considered. One
aption would be to use the new structured sheet media currently produced by Brentwood
Industries. The structured sheet media consists of corrugated plastic sheets, layered together in
blocks. Like the existing webs, the structured sheet media would be fixed in certain positions
within the reactor basins. According the Brentwood, treatment resulis should be more
predictable and reliable with the structured sheets. Since this is a new product, however, there
are no reference installations with significant operating history.

Another option would be to use loose media retained in reactors with sieves or other suilable
barriers. There are several manufactured systems of this type with many installations worldwide.
The media are typically small plastic shapes that provide large amounts of surface area for
biological growth. The new media are simply dumped into the reactor basin, with various
degrees of fill being possible. Under the mixing and/or aeration conditions in the reactor basing,
the media are suspended and move about freely. As the treated wastewater flows out of the
veactor basins to the clarifiers, the media with attached growth are retained in the reactor basins.
Systems can be operated with or without returning seltled solids from the clarifiers to the reactor
basins. 17 settled solids are returned, a substantial population of suspended bacteria can be
developed in the reactor, so that treatment is accomplished both by attached and suspended
growth, This is then an IFAS system, 17 solids are not returned from the clarifier to the reactor
and essentially all treatment is accomplished by attached growth, the system is a moving bed
bioreactor (MBBR). The IFAS configuration would be preferred at DSPUD for two primary
reasons: (1) more treatment eapacity could be provided in a smaller space, and (2) by including
mixed liquor in the process, fine dispersed solids can be aceumulated in biological focs and
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rermoved i the secondary clarifier, leading to beter reliability in meeting the efltuent wirbidiy
litwit.

Two-stape systems with and without deiteification filters and four-slage systems can [R1:
investigated in accordance with previons discussions. These types of IFAS syslems are designed
based mastly on empirical data and models developud by the respective manufacturers, wlhiich
would provide process perforntance warpanties.

Converl to a Suhmerged Attached Growth System: The deniteification liller previously
described is an cxamiple of & submerged attached growih system. Several manufacturers T
duvetoped submerged attached growth systems that can be used to provide complete biological
wastewater reatment, including BOL removal, nitrification, and deniirification. Like the
denitrification filter previously mentioned, attached biological growth occurs within a media hed
that also provides for suspended solids removal. Mo secondary claritier is needed. Fxcess
bialogical solids are accumulated in the bed and remgved periodically by backwashing. Both
upflaw ad downflow systemns are used. Media used in these systems include specifically sizel
fired clay aud polystyrene beads, Proprietary process names include Riocarbone, Biolor, and
Ricstyr. There are hundrerfs of these systems in existence throughout the world. The TTSA
wastewater treatinent plant in Lruckee converled to the Biosiyr proeess in their seeent plant
upgrade and expausion. The plant is reportedly able to praduce an eftluent with Lpical
ammonia-n and nitrale-n concentrations of areund 0.5 and £.5 mpyL, respectively,

For BOD removal, nitrification, and denitrifiention, three submerged attached growlh systems
would typically be used in serics — one for each of these major functions. Becausc ihese are
hasically biologically active filier systems, they are limited by hydraulic loading rates per unil
ated. 1t is impractical to [uve the large recycle flows thal would be associated with
denitifcation in an anoxic zone upstreans from an aerobic zone such as oceurs in the ML
configuration previoushy deseribed. Therelore, it is not practical to use the influenl wastewaler as
4 food source for denitrification. Tnstead, all denitrification is accomplished using methanol ar
otbwer suitable substrate after RO removal and nivification, Accordingly, the methanol usage
for Uiis system would be substantially greater than in the two-stage or four-stage 1FAS systens
previously discussed. e requitement for chemical alkalinity addition wonld afse be mueh
higher,

Submerged attached prowlh systems would have o very smail foolprint. These systeims have
seen cost-cifertive mostly in larger plants, but can be considered for plants as small as DSPUD.
These types of systems are pproprictary trealment systens, the designs ol which are based on
empirical data and models developed by the respective manufaciurers, which will provide
process performance warranties,

The submerged attached growlh systems alone would not be able to meeta 2 NTU eitluent
trbidity requirement. Therefore, the existing granular media filtration system at DSPUL walild
continue (o be used after a new submerped altached growth system. Tt may be necessary 0
provide impreved coagulation and flocculation ahead of these fillers.
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Builtl 2 New Fonr-Stage MBR: An MBR is a suspended growth {activated shudge) biological
weatment system. [ an MBR, clarifiers and effluent filiers used ina convendional systen are
replaced with membrane filters submerged in the biclogical treatment system mixed liquer,
Wastewaler effluent is pulled through the membranes by pumping, leaving the salids in the
reactor basivs, The membranes would provide an absolute barver (o mixed liquor solids. The
MBR effluent would typically have a twbidity under €.2 NTU. By canlrast, the exisling
bislogical treatment and granular media filteation system at DSPLL is desigied Lo have an
eMoent turbidity under 2 NTLL

MBI systems have scveral distinel advantages, when campared to activated sludee andior [FAS
sy Sto s

I. The need for elariiiers and granular media filters is climinated as mentioned atove,

2 Since solids settling in a elarifier is no Ionger required, mixed hiquer solids can be
increased o about 8,000 ta 10,000 mg/l., compared to 3,000 to 4,000 mg/L in aciivaled
sludme and 1FAS systems. This means thal reactor basing can be 143 to 142 the size
required for conventional activaled sludge.

3. A much higher quatily effMuent is produced with high reliability,

4 Because mentbrane flters vetnove many colloidal sotids that cannct be removed by
elarification, there is frequently a benefit in further removals of heavy metals of other
constituents of coneeri that have a particulate or colloidal fraction.

5. The MER effluent is much casier to disinfect, leading to reliabie effluent coliform
compliance with lower chlovine doses. Additionally, ifa switch is made 1o ultravialet
(U] light disinfeetion, the required size al the UY Tacilitics s substantiaily reduced as
compared to systems witkiout membrane fiftration.

6. it peneral, MBRs are state-ofthe-art treatment syslems that produce the highest quality
effluent, assuring mote reliable complinnee with current treatment standards aud a better
chance of mecting new and/or more stringent standards in the fulure.

The MBR system would include twa conerete reactor basin rains, with each train ineluding a
pre-anoxic rone, an acration zone, and a post-anoxic zane, each ol which could be furlher staged.
These would be fallowed by membrane basins that could be cither concrete or prefabricated stec]
packaged units with the membranes installed. The membrance basing would include air scouwring
to keep the wembranes clean and woukd therefors act as additional acrabic reactor volume, All
reactor and membrane hasins would be covered or inside a building. Permeate pumps for pulling
the efMluent through the membranes, blowers for air scolr and {ur process aeration, mixed liquer
recirculation punips, chemical feed systems, and other ancillary tacilities also would be inside a
building.

PhysicalfChemical Treatment for Ammonig or Nitrate

Ammnionia and nitrate can be removed by various physicalichemical processes, ingluding ihe
Following:
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P Anymania;

—  Air Stripping

~  lon Exchange

—  Breakpoint Chlorination
—  Reverse Osmosis

5 Bitrale:
~  Reverse Osimosis ‘

Adr stripping is considered impractical at DSPUIY due to freezing of the siripping ewers,
Reverse asmosis would be prohibitively expensive and would produce  residual brine solution
that would be extremely difficult and expensive to dispase of or eliminate. Therefore, ihose
aptiens are not considered further,

In general, physicalfchemical treatment systems lor nitrogen remmoval have been used only af a
few mumicipal wastewater (reatment plants tiwoughout the country, dating back 1o the 19710s and
[980s. Most of these systems have since been abandonet in favor of biological treatment
systems, The following are exeerpts from the EPA Nitrogen Control Mavual, dated

September 1993

e p.llr_rs.l'f.‘r:f.-"'f:-'ll'wnf'f.'m’ p.l'rJr_'{i.\'.'rH.Tﬁ'-”' e confraf are of e {Jpp-:’).w'l"e ol {:!,f-l"f:rﬁ:

spectrn from lower technology opproaches. Although receiving anly dinnited appdication, i
there is enmugh knowedge to deterining that they fiave fimited or no potentiol fir piast
wrfeiped applications,

“Tite physicatichemical processes are brivfly disenssed in Seetion 2.3, imore In the firterest :
of completenesy and to puint ond the prodieis of the past in order 1o v their repetitfon :
ratier than fo recammend thelr wve.”

“Severad physicalichentical nitrogen comtrof treatnent processes have beon erfuenreed amd
tried Bz manicipal wasteweder treatment applications, Onfy fwo renain in Feaithine servfod,
Piysicatichenionl treatment, excepd in fighly specialfzed sitiations, is the pracess of fost
resorl, especialhe af sl planes. "

TIon Exchange for Amnonia Removal: Ammenia can be remaved from filtered wastewater
efffuent by passing it through a packed bed ion exchange colums {similar io a granular media
filter) containing natural clinoptilolite media, in the clinaplilolite, the ammoniom jon (s removed
by exchanging it for sodium ions, which are released inte the wastewater. Oher positive catbons,
most netalbly calcium, will compete willk animantum o the available exchange sites, reducing
the capacity of the media to remove anmmonia, When the clinaptilolite media has removed a
cortain amount of ammanium {and eompeting ions), the media is Brst hackwashed and then
cegenerated by applying high concentration sodium clilaride sedutions in a stepsise process, the
regenerant solutions are stored in different tanks, depending on previous uses and the
accumuiated ammania concentrations. The regenerant solution with (he highest accumulated
ammania concentratjon is circwlated through the ion exehange column first, follawed by
repencrant iat has been used [ess and has less accumulated armuemnia. The final regenerant
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solution to be used during a regeneration cycle consists mostly of regenerant that has just been
stripped of accumulated ammenia., Dhuring the regeneraion process, the exchange siles are apain
oceupied by sodium ions and the amumoninm and competing catjuns are released into the
repenerant solutions, After a regeneration cycle, the repenerant that was wscd frst and cowlaing
the highest amotnt of accumulated ammania is subjected to o stripping process 1o remoye most
of the accumulated wnmonia. Canstic soda o lime is added 1o 1he spent regenerant 1o raise the
i anct convert the antmaonium jon into dissolved ammaonia gas thak can be removed by air
stripping. However, the high pH also causes precipitation of magnesinn hydroxide and calcium
carbonate that musk be reaoved by clanification bufore air stripping is accotnplished. Once air
stripping of ammaonia is accomplished, Lhe stripped vegeneranl iz stored for use as Lhe final step of
the nest regeneration eycle. The exhaust gas from the stripper is passed through an adsorplion
woveer with sulfuric acid o take up e anneaia and form ammeonium sulfale that can be sold as a
fertilizer.

As describied above, ammonia removal by jon exchange is a complex and mechamically intensive
pracess. 1t has been used only in a couple full scale applications in the cowntry. This was Lhe
methed of nitrogen remavak al TFSA for about 30 years, until the system was recently replacesd
with a submerged attached growth biclogieal treatment system. The other {ull-scale application
was at the Upper Oceoruat Sewage Authoriy in Yirginia, That facility has switched 1o
suspended growth biological nitrification and deniteification. They have the abilily to use
breakpoint chlorination as a finel pedishing step for ammania contral,

Aceording to Richard Swetich, a scientist who was responsible for running the ion exchange
systein at TTSA, the system was orlginally desiuned with the intent of producing an effTuent talal
mitrogen level of 2 mgd., bul was wable (0 meet that ohiective. The TTSA ion exchange system
was typically operated o praduce an eflluent ammonia-n concentration of about 5 10 6 mgft.
This was determined 1o be acceptable because fsther vitrogen removal [ron the effluctit was
found Lo cccur by natucal means afler it was discharged underground and Rowed through the soil
to the Truckee River. According to Mr. Svetich, auaining an effluent concemiration of 2 me/L of
amionia-n in the ion exchange system weuld require a very conservative design with Lightly
1oaded ion exchange columns, frequent regenecation and with very large chemical usage and
expenses assaciated with regeneration and regencrant recovery. Bilot testing would be required
10 develon design criteria for use at DSPUD.

One possible option would he (o design the lon exchange systom 1a remove most of the ammonia
{perhaps 1o aroumd 5 mgdL} and then tse breakpoint chlorination 1o remuve the remainder of the
antmionia down to the effluent limit. Breakpoint chlorination is discussed n the nest sub-seotion
af this dacumentl.

A significant issue associated with ammonia removal by ion exchanpe 15 thut the binlogical
process ihal is used for BOD remaval should be operted to avoid nitrification. (iherwise
ammonia would be converted ta nilrate, which would not be removed in the ammonda fon
exchange sysiem and could cause vialation of the efltuent nitrate 1imil. Although obtaining
complete nitrification at DSPLID is problematical as discussed elsewhere n this paper, operating
tor prevent nitvification aitegetier also wold be dilficult and may jeopardize eiher treafiment

ECOLOGIE Engineering Deanes Sumemil Putiee Uilty Dislict
Juna 10, 2309 kel Prgimlnary Iveslipalion o Waslewater Managemenl Oplions



objectives, particulacly the final effluent torbidity limitel 2 NTUL To prevent nitrification
aftopether, the plant would have to be aperated ata low medn cell vesidence time (MCRT ol a
few days, depending on temperature). Operation at a low MCTRT requires mare carefinl operator
aviendion, produccs mare sludge, and would be less reliable in tlenms of meeting eftluent BOD,
T5%, and wrbidity limis,

An option that might be most applicable for the conditions at DSPUL would be 1o use an ion
exchanpe system after 2 miteiying and deniteilying biological freatment procuss. In this way, the
iglagical treatment sysiem could remove as much ammonia ax possible, without the need for
supplemental ammonia agddition to build wp the nitrifer population. N is tikely that the fon
exchange system would have to be followed by breakpoint ehlorination for further pelishing of
the effiuent ammaonia, Huwever, considering the Jarge difference brtween low al! foads and
high winter loads at DSEUD, the anount of ammania escaping the blologicul process upon the
anset of winter foads would be such that the jos exchange system in this vase would not be
substantially different than iT no biclogical ammonia remaval was provided.

Because of the complexity, amicipated high costs, anel athier issues discussed above, itis
considerad unlikely that ion cxchange would be a wond aption for DSPUL,

Breakpoint Chlorination for Ammonia Removai: Ammaonia can be removed by adding
chlorine in the fonn of chlorine gas or sodium hypochlorite in the pracess of breakpaint
chlorinalion. As the chloring is added, it combines with the ammonia first 1o form chloramines,
The chioramines are measured as combined chloring residual. Uy to a weight ratio of about 5
parts of chilosing per part of ammonia nitrogen, the meastired chloring residoal would increase as
{he chtorine is added. As mare chloning is added, te chloramines would he hroken down,
resulling in decreasing chlorine residual with increascd chlorine dose, until 2 minimum residual
is reached at o theoretical ratic of 7.6 parts of chlorine per part of ammonia nitrogen, This Jaint
of mininum chlorine residual is the breakpoint. Fucther addition af chlorine past the break point
would result in increasing chlorine residuals. The increasing residuals would be i e lonm af
Mree chlorine (not chloramines). As the chlovamines are being climinated approaching the
breakpoint, the chinsing is converted to the chloride fon and [he nitrogen {Tom the aminnia is
converted inlo nitrogen pas, as well as some nilvous oxide and sirogen trichlovide.

fn actual practice, it has been found that the amownt ol chlorine requived to reach the breakpoint
is greater than the thearclical requirement, perhaps around 10 parts of chlorine per part ol
ammonia nitrogen, Thus, lo remave 30 mgfL of animonia-n, around 300 mefl. of chlorine would
be required.

When chtoring gas is used far breakpoint chlorimion, there is 2 nel conswmption of 14,3 mefL of
alkalinity per mg/l, of anmimonia-n removed. This is double the consumphion of alkalinity by
biclogical nitrification. Therefore, lime or caustic soda would typically be added to offsel the
alkalinity loss in breakpoint chlorination. 1Fsodium hypochtorite is uscd, aikalinity consuimplien
is not a problen.
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Because of the chlorine or sadium kypochlorite acdded, and because of the need 1o add alkalinity
wilh chlaring, breakpoint chlorination resufts in a substantial inerease in efflucut salinity. When
sodium hypoehlorite is used, the total dissolved solids (TDS) added is 7.1 m/L per mgfl. of
antntonia-n removed. When chlovine is used and alkalinity is replaced using caustic soca, the
TDS added is 14.8 mg/L per mg/l. of ammania-n removet.

If a breskpoint chlorination process is used for ammonia removal, additional chlarine would be
added beyond that requived for ammonia removal to obtain a chlering residual eequired for
disinfection. As mentioned above, the residual would be in the form of free ehloring (not
chloramines). The nse of ivee chbotine for disinfeetion would also uceur if the NN WS
vemoved bialogically, unless some awimenia were added back in priot to disinfection. With e
chlorine disinfection, hers is a substantia! risk of forming disinfection byproducts in amouwits
(hat would be above allowable lnits. Althaugh the chlorine added to veach the breakpoint docs
not result in fiee chlorine residual, the large amounts of chlorine involved in breakpaint
elilarination would certainly cause concern regarding disinfection byproducts.

I chlorine gas were used for breakpoint chlurination, concerns regarding chlorine safery and
public risk would be raised. Al the minimwm, chlorine containment and secubbaing systcms
would be regquired at the plant to mitigate the potential consequences of a leak within the plant.
However, that would not address concerns regarding the safety issucs invalved in tramsporting
chlorine gus to the plamt aud unloading it at the plant. Because of the safety concerns associated
with chlorine gas, many conmmunities discontinued its use in faver of vsing sodim by pochlorite.
Maw, witl disinfection byproducts concerns, even the use af sodium hypechlerite is being
discontinncd it many plants in favor of using ultravielet {UV) disintection.

It is noted that chlorine gas is currently used for disinfection at DSPUD. However, only
relatively small quantitics are used and the chlovine is prowided in 100 b eylinders. Even with
the 100 [b cylinders, the Uniform Fire Code requires cantainment and serubbing systoms, as well
as ather salily featuwes that currendly do not exist at the plant. Such systems shouwld be provided
with any plant upgrade. However, if breakpoint chlorination with chlovine gas is to be used, the
prant will need ta switch to ton cylinders of chlorine, In that case, the saftty concerns wd need
For mitigation ave greatly increased.

Greakpoint chlovinatien potentiably could be used as the pripary anionia removal system ar as
a supplemental system 10 be used aller biotogical treatment or fon exchange for armmenia
removal. However, because of the larze chlovine doses invelved and related issues as discussed
above, use as the primary anmonia remaval methad is not recommeniderd.

The imost likefy applicalion for breakpaint chlorination at BSPFUD would be a5 a supplement to
biglogical ammonia removal, parGeularly if that coukl eliminate the need for suplemental
ammonia addition 10 build up the nirifier population during the fall and during low-1oad periads
iv the winler, This would, in furn, eliminate a large amount of potential methano] usage and
perlaps eliminate (e need for a four-stage biological process, Unfortunately, howeewver, the

i fference Letween the low Inad conditions of Tall and the high-load conditions of winter are so
extreme that this is not likely, As documented in e letter sepoit from JefT Hauser of
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ECO-LOGIC Engineering to Tam Skjclstad of DSPUD, dated January 15, 2009, the influent
TKM load during the weeks and wonths preceding the Clwistnas Holiday period are estimated to
be anly about 20 ta 40 1b/d, compared to over 150 ur 200 Ilxd during peak winter periods,
Theralore, without supplenmental ammanta addition (and the asseciated additional metlamot or
other foud addition), it would be expecied that 70 percent or more of the TKN coming im during
the initiak peak Joads could end up as animonia in the eMuent. With peak load influent TKMN
concentrations expreted to be over 60 mg/L, effluent ammonia-n coneentrations aver 40 me/l.
would be expected. Therefore, a chloiine dose of over 400 mgA. could be required for
breakpoint chlorination. At a flow rate of 0.5 Mgalid, that woukd require about 1700 164l of
chlarine.

Based on the discussion above, breakpoin chlorinalion cannat be expected to eliminate the need
for supplemental ammonia wddition or a four-stage biological irealment process. Because ol this
anc all ol the concerns nssociated with breakpoint chlovination, it is suggesied that means other
than breakpoing chlarination should be plained to meet the 2 mg/L amunonia-n limil. Breakpoint
chlosination should be considercd only as a potential final polishing step in the event of minor
excursions above the 2 mg/L ammania-n imin.

The recommendation to consider breakpoint chlorination only as a final polishing option is in
concert with the EPA Nitrogen Control Manual, dated September 1993, The following are
cxcerpls fram that manual:

“The andy brovit operatimg facitioy where breakpoint cltoriotion (s the principed wifrogen
canfrof siratepy is of Sugeodiish, Ferinont. . The atifities director s recammendation for
athers convicfering filf uitragen comrol by hreakpoinf clhilorination can b sromprorized in
e vord = ‘dowr 't

"It iy pecommended tia breokpoint chlorivaiion be routinely considered oy fur polishing
apptications, srct as wers nsed at the previonsdy deseribed Noawth Tedoe Truckee Pla,
whire o fow total ar unecidized nivoges residual i arcadotory,”

Upgraded Treatment to Prevent Blostimulation

if DSPUD were o cantinue discharging ta the South Yuba River during times when nuisaee
algae prowth conld accur, it would have 1o remove bivstimulalory substances to levels that wouold
nat cause or contribute to nuisance growths, At lhe presest time, it is uncertain which substances
would have to be remaved and w what levels. 1 is bebieved that nitropen and plhosphorus, as
primary nuwrients for algae, wonld Bave 1o be removed 1o very low levels, fron and other
micranuteients mighl also be considered.

[ the Treatment and Disposal Facilities Plan prepared for DSPUD in June 1984, the option of
discharging to the river during times when algae prowih could occir was tnvestigated and
discussed will the Central Valley Regional Water Qualily Control Roard. At that L, 1t was
plasned that such a discharge would have to meet background congcentrations {concentrations in
matural runotf without polludon from human acivity) of total nitrogen and Lotal [Hhosphorus,
which were estimated to be 0.3 and 0.02 mg/l., respectively. Inestablishing numerical discharge
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Limits for sterm water runoff i the Lake Tahoe Dasin, the Lahontan Regional Water CQuality
Conel Board ook a similar approach and cstablished total nitrogen and tatal phosphorus limils
of 0.5 and 0.1 mgfL, vespectively. Although il may be feasible at substantial cost 1o meel these
types of phosphoraus limils, it {s considered impractical 1o mect such Jow total nitrogen limits
withoul going (0 such extreme treatiment a3 teverse osmosis, which would b cost prohibitive.

Depending on the amaunt of dilution present helow the DSPUID discharge, allowable effluent
pulrient concentralions may be somewhal higher than the background levels mentioned above,
but probably still at relstivety infeasible levels. Because of this 2nd because the studies that
would be required to establish altowahle nutrient concentrations would be expensive and time
cansuming, such studies are not recommended. Rather, the biostimulation study (o he conducted
by DSPUD should facus an defining tines and concitions during which algae would ool grow m
nuisanee amounts (such as cold winter and high-flow spring conditions), despite the presence of
ample nutrients.

Based on the discussion nbove, it is believed that cantinued discharge ta the river during times
when algae can grow In nuisanes amounts will be impractical,

Lower Levels of Treatment for Land Disposal

Twrr of the disposal opiians considered previously could poleatially result in treatment
requirements less stringent than those for meeting the numerical effuent timits contained o the
existing NPRES permil. These are briefly discussed below.

Treatment for Subswface Discharge

For subsurface dlispnsal, reatment requirements are unceriain, due (o questians regarding (he
ultimate fate of the effluent, possible impacts on surfaee water corses and groundwater
degradation. [t is possible, howewer, that treatment requirements could be somewhal less
stringent that indicated by the numerical effluent imits contained in the existing MPDES permit.
It s possible also that same natural weatment during underground tlow could be attained,

Treatment for Starage and [relgation Disposal

This disposal aption is likely to result fu the least stringent freatment requircuents. For cxample,
{he existing discharge requirements for irvigation at the Soda Springs Ski Aren allow average
ROD and TSS concenteations of 38 mafL (compared to 10 my/L for river discharge) and 1al
coliform organisms of 23 MPN/IOB ml. (eompared to 2.2 for viver discharge). There are no
limits on amimonia, itrate, metats, disinfeetion by products, ar other paramelers that are of
cancern for river discharge. [n general, 1Uis expected that a velatively simple secondary treatment
plant would be adequate for this disposal option,

Summary of Treatment Options

Fhe treatiment options discussed above arc summarized in Table 3. Recommendations on which
aptions should be considered Further are included in Section 3.
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5. OVERALL WASTEWATER MANAGEMENT OFTIONS

I the previous secons, vartaus disposal and freatment options avc considered and evaluated on a
conceptual level, In Table 4, disposal and treatment options arc grouped inla combined
wasiewater management options. For cach option, a subjective rating is provided far cach of four
key cvaluation factors: (1) anticipied costs, (2) reliability, (3} ease of implementation and

(4 covironmental impacts,

A lhree point raling systam is used as [ollows:

w3 indicates the optio would likely be advantageous comparad to other possible options
bised on this criterian,

“0  ipdicates the option is neither favorable nor unfavorable based on this eriterion, i
can be ronsidered an average or nedium Taling.

w2 indicates the option would likely be disadvantaged compared to other pussible tpliomns
based oo this ceiterion.

Anticipated costs represent the tatal life-cycle costs, including the inftial capital cost and Lhe
ongoing operation and maintenance costs, such as labor, puwer and chemical costs, [1must be
recognized that the ratings given for cost wee based on engincering jucument as to likely costs
relative to other options, without the benefit of developing specilic project sizes, Ly outs and
actual cost cstimates. Accordingly, there is a significat margin for eoror in making these
ASSESSITENLS.

The retiability criterion reflects a preliminary assessment of the degree of eevtainty that the
option can be designed with confidence to attain compliance with all regulatory cequirgmenis.
A range of issues s lumped into ihe raling, including, bul not limited io, such things as:

s the depree to which the technelogy is established, has been demonstrated successlully in
other similar applications and reliable design criteria exist;

*  the likelihood of eperational problems or perfonnance variablity leadding 1o occasicnal
excursions heyoud permnitted limits: and

= the possibility of undesired side effects, such as disinfection byproducts or salinity issues,

Ease of implementation reflects the anticipated degree to which any legal, administrative,
institttional, regulatory, Jand ot right-of-way acquisition, or wncerain echnical issucs could
delay the planning, design, andfos construction of the project.

Eaviranmental impacts reflest the degree to which the option would result in the need to dispupt
currently natural arcas for the construetian of wastewater facilities as well as any ongoing
cnvirommental impacts associaled with the continued functioning of the eption.
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Table 4
QOverall Wastewater Management Optionz

s ] & |
3 2
= £ %
2| B %
Disposal Optlon Trezbment Option ] 5
& E E O
= — = [
] o = ]
‘| o 3 = -E
| ) Iﬁ & z 5
w 3 E w L
Subsurfacs Unknown 0 Q - o Ho
Wat Seasen Slorage, Dry Seasen Becondary + - - Ho
lerigaticn
Wet Season Discharge to SYR, Seasonal | Upgrede Exisling IFAS 2- + - + - Yes
Storage, Ory Scason lrrigation Slags
Wet Season Discharge o 5YR, Seasonal | Upgrade Existing IFAS 4- + - a - Yes
Storage, Dry Seasoen irigation Slage
Wel Seasan Dizcharge o 3Y R, Seasonal | Upgrade Exisking IFAS 2- + - 2 - Yes
Slarage, Dy Season lengakicn Stage. Denitnfication Filler
Wal Season Dischame to SYR, Seasonal | New IFAS 4-Slage 1) + o - ¥es
Starage, [hy Season Irrigahon
Wet Season Discharge to SYH, Seascnat | Mew [FAS 2-51age, o + n - s
Sterage, Dry Seasan |rigation Denilcification Filter
Wit Seazon Discharea to 5YR, Seasonal | Submsrged Allached 1] + 4] - Yes
Blorage, Dry Seasen [rigatian Growlh
Wl Seasan Discharge 1o SYR, Seasanal | MBR 4-Siage i + 0 . Yes
Sloraga, Dey Season lengakion
Wet Season Dizcharge o SYR, Seasonal | Non-Nirilying Activated ] - - - Mo
Starage, vy Season fivigalion Sludge, lon Exghange for
Ammania
Vet Season Discharge to SYR, Seazonal | Mon-Nilrifying Achvalad + - ] - e
Storage, Dry Seasgn Imigation Sludge, Breakpoint
Chlorination fer Annonia
el Seasan Dischaege lo 5YR, Seosonal | Upgrade Existing IFAS 2- - - - - Mo
Storage, Dry Seasen Irgatian Stage, lon Exchangs and
Breakpoint Chiarnation for
Supplesmental Ammonia
Removal, Denitrificatien
Filter tor Supplamental
Mitrale Remaval
Vet Seaton Discharge to SYR, Dry Undetermined Enhanted - - - a Ha
Season Irigation, Ne Seasonal Storage Mutrient Removal System
Year-Raund Disehame 1o SYR Undelennined Extreme - - - . ey
Traatment
Exporl Raw Sewage to TTSA kona a + . - Mo
Export Treated Eftuent to TTSA Lindelermined Enhanced - - - - Mo
Hulrienl Remaoval System
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A final columm in Table 4 15 used to indicate a reconmnendation for further evaluation up to and
inclucting process aualysis, unil sicing, and detailed life-cycle cost analysis, 1M during subsequent
analyses, information is developed that would jeopacdize the visbility of an option, termination of
funther evaluation would be considered at that time.

6. ADDITIONAL CONSIDERATIONS

I tiis section, various isstes that would affect many or all af the wastewater mansgeent
options considered in this document are discussed, including:

= Ipfiluation and Inflow

= Equalization Slorage

o Covering Basins to Congerve Heal

»  Disinfection Alternatives

= Salids Handling

= Planmiug for Future Growth
Schedule Tor Future Work

Infiltration and {nflow

Al times during the year, inliltration and inflow (B[} can constituie a sinnificant poition of the
tatal Tow into the DSPUL WWTE. During the spring snowimedl, this is the primary MNow
componenl. However, lows thal oceur duving peak occupancy perigds in the winter {even
withaut unusual /1 cvents) are frequently of the same peneral magnitude or larger than those in

the spring.

1] Powws will have a significant impact on the sizing and cost of spine treatment, storage, and
disposal conmponents, including influent equalization storage, filkeation Facilities, ¢ffluent storage,
and effluent spray irigation facilities (not a complete listy. Additionally, since BT can be much
colder than wastewater from homes and businesses, the prescnce of Il impacts the design
tetnperature and sizing of biological treatment reactor Basing {discussed later in this document).
141 fhows also impact Lhe ongoing operation and maintenamee costs. Accordingly, it is highly
important that both DSPUD and SLCWY have agpressive 1/ mitigation progrenns. This is
nothing new; lath Disiricts have understood this and have sougit (o contral [/ far maoy years,
Althougl substantial progress has been made, mave necds to be dene. Tt is ooled that soine of the
highest lows occuming since the year 2002 aceurred in 2006 and 2007, afier both Districts had
made substantiat 1/1 improvements. Although lows in 2008 and 2018 have been generally lower,
this is probably due 10 less severe weather conditions that ereate 141, rather ihan syslem

M roVemEnts.

Inn planning and design of wastewater treatmenl, S1orage, and disposal facilities for the filure, a
key question is how much 11 o inghide inthe ew projections. Tn general, the answer should be
1 conservative one. In many cases, projections of reduced [T have not been realized. Therelore,
it is supgested that, unless the specific causes of known Il flows of the past have been identified
and corrected and ample time and ovents have passed 1o prove a flow reduction, ne reduction

EG0LEQGHS Engnesing Diouiriar Supamit Pubdxs Uility Distric]
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should be presumed. Somctimes, 11 Nows climinated at one localion simply show wp somewhere
else.

The statement above does not mean DSPUD and SLCWD should aceept the status quo. Just o
hold the line at existing BT amounts will require dedicated efforts thom the twa Listricts.
Furthennare, if substantive U] reductions can e made over the years, thal would have the benefi
of lowering operating costs and potentially extending system capacity.

The two Districts may want 1o ingrease 1/ reduction efforts and {unding in advance of the design
of the upcoming improvement project, However, itis doultinl that convineing resalts of
permanent low reductions could be realized intime to wake a significont change in design baged
on recent historical flows.

Equalization Storage

Influent equalization storage will be considered for all wastewater trealment optiems. The
existing plant includes an cyualization stovage lank with a volume of 0.2 Weal, which, based on
ihe design in 1985, was intended 16 equalize Tlows to over a peak 3-day weekend to 0.52 Meal/d,

Based on Lhe Drafl Technical Memarandum No. 2, prepaved for the current project in April 2009,
auel based on recent historical flows, the volume of 0.2 Meal gaitons would stil] be adequate o
equalize influcnt Aows to a maximum of about 0.3 Mualfd, iF the peak How event that cecumed
from December 21, 2005 through January 2, 2006 is ignored, With that peak Aow event included
i the anakysis, the theoretical storage Tegquirement to equalize to 0.5 wpal/d 15 increased 10 abow
0.8 Mgal. To equalize 1o (14 Mual/d, the volume requirements are about 0.4 and 1.8 Megal,
without and with consideration of the 2005/2006 peak flow evenl, respectively.

In the fulure desipn of treatment plant improvements, the most cost effective size of coualization
storage will be determined. Consideration will hie given o emergency peak low handling should
the equalization capacity be exhausted.

Covering Basins to Conserve Heat

As discussed previously in this document, cold winler lemperatures arc a particular concern for
hialopieal nitrification. For example, the net prowth rate {growth minus decay} of nitrifying
bacteria can about double with a temperature chaoge from 5 °C 10 10 °C, depending on the
fraction of the time thal the nitifiers are under anoxic conditions {due to mixed liquor ¢irculation
through an anoxic zone}, Doubling the growth rate would resultin the newd for about one-half
the nerobic reactor volume to accomplish the same level of weatment.

Currenthy, lemperatures in the binlogical reactors can get down to about 4 o 5% in Lhe
winter. Therefore, covering the basins to conscrve heat may be of major benefit,

Heat is Iost fram wastewater treatment basins with exposed water surfaces by several methods,
ineluding: {1} net atmospheric radiativn, {2) conduetion and convection, and (37 cvaparation.
Heat is gained by: (1) solar radiation, (2} mechanical energy input due o mixing andfor aecation,
and {3} (he exothermic biological processes. In the coldest past of the winter, the most significant
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heal losses from exposed water surfaces are by atmospheric radiation and conductian and
convection. The targest temperature chauges due to These heat toss mechanisms veeur with cohl
and windy conditions with lower wastewnter Nows,

Based on preliminary and appraxiniate calcwlations, covering the Basins lu minimize atmospheric
radiation and conduction and convection ta the air above has the potential to inerease the
femperatire in the reactor basins by 3 *U or maore, depending on conditians. Thercfore, covering
the basing shauld be considered during planning and desigi.

Anothier opticn that could be considered to increase ihe lwmperature in the reactor basins is 1o
generate electricily Fur use in the plant by using diesel driven generators and 1o coul 1he diesel
aigines using heat cxchangers in the equalization basin. This option is currently cmployed at the
Kirkwood Mendows Public Utility District. However, the main incentive for tsing on-site diesel
generators al Kirkwood was the extremely high cost of power in that focation.

Bisinfaction Alternatives

As previously noted, the current NPRES permit includes nwnerical [imils oo the chloring
disinfection byproduct dichtorobromomethiane, There are other chiorine dizinfoction byproducls
that can occur, but the reasanable potential analysis based on previcus Californiz Toxics Rule
sampling indicated that only dichlorobromomethane had the reasonable potential to exeeed water
quality objectives. lowever, if the wastewater eflluent was not fully nitrified 1o remaove
essentially alt ammonia at the time of those previous samples, itis tikely that disinfection

Iy product Formation was [wited duc to the presence of the ammaonia. With ammonia present,
citlorine forms chloramines and the disinfection provess is referred to as chloramination, vorsus
simply ehtlorination. Chloramination is known (o substantially veduce disinfection byproducts
compared to chlerimation. [tis currenily unknown what level of disinfection bypraducts would
seeur with compets nitrification and disinfection by chlorination. Certainly, there {5 reason ia be
concerned about disinfection hyproducts i the nivification system is improved and disinfrction
is by chlorination.

There are three possible methods by which disinlection by products can be mitigated:

»  difulion in the receiving waler
»  practicing chloramination instead of chlorination
v swirching o UV disinfection

As previously noled, dilution credits are not currently aliowed in the NPDES permit. Howewver,
there are provisions to reopen the permit and reconsider the matter of dilution credits, 1f BSPUD
insialls a diffuser, conducts a mixing zone study, and meters the Qow af the Sowkh Yuba River ai
the point of discharge. Obtaiming dilution credits for dichlorobromomethane and any othey
disinfection byproducts that might oveur in the future could be highly beneficial. The dilution
credits would be based on long-lerm average flows in the South Yuba River and should be
substantial. Therefore, DSPUD should pursue this oplicn.
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Tnn a biclogical treatment process designed to remave ammoia, 1t is not practical to leave a litle
aronia i the effluent For the purposes of chlotamination. Instead, afler rentaying essentially
all aminonia, a litde would be added back in. 1f the use of chlorine is 1o be cordimued or il
sodium hypochlorite were (o be used, adding some ammoiia lo mitigate disinfection byproduets
should cortainly be considered. Al this time, it is not known whether chloramination would be
fully suecessfol in niligating disinfection by products, particubarly if dilution credils are not
oblained,

By switching to UV disinfection, the chlorine disinfection by products could be eliminated.
FHowever, this would invoive substantial capital and ongoing operation and maintenance costs.

As previously noted in this document, it chlorine disinfecticon is o be coutinued, the 2aseous
chlorine system shovld be upgraded to comply with Unifonn Fire Code requiremenls,
Altematively, DSPUD could switeh w using sodivim hypochlorite.

Solids Handling

The previous discussions have been lintited fo the liquid stream ireatment (processes inthe
wastewater Weatment piang. Solids handling must also be considered n any ITEro VeIt or
expansion project. This could include shudze digestion and mechanical dewatering facilities.
The options Tor these improvements sheuld be considered as part ot a future Facility Plan.

Planning for Future Growth

As noted in previous communiemions with DSPUL, (tis important for DSPUD and SLCWID 0
provide guidance on allewances for increased fovws and loads due to projected new development
‘i the service area. The detailed alternative analyses that must be stavted as the nextstep of
project developiment must be based on cerlain flows and lnads, Detennination of whal
allowanees should be made must e based on a plan for funding the incremental capacily. As
previously noted, a viable option may be o proceed with detailed alieamative analysis assiming
mikimal oF no weowth, Then, if appropriate, after the apparent best altemative is identified, a
subsequent analysis could be completed to determine the changes tequired ael increased costs
for o spmewhat Jarger capacity. To minimize rework, however, the initial groveih and capacily
determinations nsed for the alternative analysis should be as close as possible to the fina]
deterininations that will be used Tor project design.

tn addition Lo projectad vew development, increased flows could oecur as the result of increased
accupancies of existing services, Historically, many secoue homes and jodgings have heen
varamt or lightly ocetpied and cominercial aclivity has been relatively stow during the spring,
suntner, and fall. If any ehanges in the histarical pafierus aie anlicipated, these changes must be
incorporated into wasicwater low and load projections, just like new growih,

In addition ta determining growth and occupancy allowances for the upeaming impravement
project, the Districts shonld also consider a “build-out™ scenario. This would be useful in
determining the possible ultimate capacity of treatment and disposal facilities, se (hat reasonahte
provisions for future staged expansion ean be incorparated in the mnitial project.
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Schedule for Future Work

As wentioned previousty, full compliance with the new NPDES permit is required by Aprtl 2004,
A schedule for key activitics teading 1o compliance is shown in Figure 2.

As shown in the schedule, starlup of plant improwements shoubd oceur in the late summer and {ali
ol 2013 to assure compliance with the NPDES permit by the April 2004 deadline (a winter
starlup is nat advisablel, Allowing for two conmstrLClion scasons, construclion should start curly
in 2012, Preliminary design and detail desipn are expeeted to ocour mosily throughout 200 L,
Therefare, facility planning and environmental analyses should be completed during the
remainder of 2009 and 20190, Depending on 1he severity of environmental issues and any
opposition 1o Lhe proposed project, it may be difficadt to meet this schedule. Accordingly, time is
of the essence 23 DSPUD comtinues in the process of project developaent.

Two key decision points are shown in the schedule for DSMID and SLCWD. First, soon aller
receiving this docwment, tie Disticls will need 1o detenmine which wastewater management
alternatives considered hersin (or vthers) should be cvaluated in detail in a Facitity Plan, At the
same time, each District will need to decide how much future growth or change in peeupancy
rates, if any, should be assumed for the Facitity Plan analyses, as discussed above. The Tinal
decision poinl regarding growih and eapacity is shown nelr the end uf the environmcnal process
and belare final definition uf the recommended project, which will then be carried forward into
prelimimary design. Beiween the initial and final capacity determinations, the Dstricts will have
some time to assess projueet funding options and the degree 1o which new growth will be able o
participate in project funding.

Geotechnical investizations and surveys are shown at varicus times in the schedule. Initial
preliminary work may be required Lo suppert facility planning. Subsequently, more detailed
work will be ntecded to support preliminary design and detail design.
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WATERWORKS

E N G I N E E R 5

MEMORANDUM

Date: 6/8/2009

To: Bill Quesnel, Sierra Lakes County Water District
From: Jim Geselbracht, P.E.

Subject: Modification of Existing DSPUD WWTP to meet Total
Mitrogen Lirmits

Background

At your request, we have reviewed the letter report of January 15, 2009 and the June 1,
2009 Dralt "Preliminary Investigation of Wastewater Management Options”, both prepared by
Eco:Logic, with respect to options for modifying the existing treatment plant to meet the
effluent total nitrogen requirements of the existing (and new) discharge permit. This
memorandum summarizes gur review and one approach to meeting the limits without major i
changes to the existing tankage.

The discharge permit limits the plant’s effluent nitrate concentration to 10 mg/L (as N) and the
mass to 43 pounds/day, both on a monthly-average basis. Effilent ammonia concentration is
limited ta 2.1 mag/L (as N} as a monthly average and 5.6 mg/L (as i) on a daily maximum
basis.

As has been documented in both reports, the existing plant has historically exceeded the
concentration limits for both ammenia and nitrogen during the winter months when the

combined effects of cold wastewater temperatures and weekly transient flow variations make !
it difficult to sustain biological nitrification processes.

Treatment Concept

The letter report developed the concept that the performance of the existing plant could be
improved during the winter months by adding ammonia during the late fall and in the winter
to provide a base load of ammonia to grow and keep alive a population of ammenia-oxidizing
bacteria so that they were available to treat the wastewater received each weekend during the
ski season. We agree that the concept developed in the letter report was a good one, but
take issue with one conclusion drawn from that report: the approach proposed in the letter
report was to add the ammonia to the plant during the low flow pericds, to provide a resulting
high concentration of ammonia in the feed (over 200 mg/L). Since the treatment process
converts ammonia to nitrate, and the effluent nitrate is limited to 10 ma/L, this approach
necessitates over 95% removal of nitrogen, very difficult if not impossible to achieve with the
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MEMORANDUM — DSPUD WWTP PROCESS OPTION Gf8/2009, Page 2

Modified Ludzack Ettinger (MLE) process employed at the plant, Our conceptis anly a slight
variation on the proposed ammeonia-addition approach: we propose to recirculate secondary
effluent back to the head of the plant to “cut” the ammonia concentration down 1o typical
levels. In essence, this plan would create a “synthetic wastewater” out of secondary effluent,
ammonia, methanol, lime, and other trace nutrients. Since the synthetic wastewater addition
is always happening when the flow is lower than the plant’s capacity (which is why we are
adding in more food in the first place], treating this synthetic wastewater should have no
impact on the plant capacity since we are only “filling in the valleys”, The only downside to
this approach (besides operating costs for the chemicals} s that we are also recycling nitrate
along with the secondary effluent; our modeling, discussed below, shows that this is not a
significant issue.

This concept was tested using flow data from September 2008 through March, 2009,
Assumed raw wastewater concentrations are presented below:

| BOD;, 150 mg/L
7SS o 150 mg/ii )
V&5 1125 mg/L {75%) ‘
| TKN | 45 ma/L

These concentrations were extracted from those presented in Table 1 of the letter report and
were assumed to be constant with flow (i.e., loading varies directly with the flow).
Wastewatar temperature was assumed to start at 18 deg C on September 1% and gradually
decrease to a temperature of 6 deg C on December 15", Temperatures were assumed to
remain at & dea C through the end of March.

The ratic of BODs to TKN in the raw wastewater {3.3:1) indicates a wastewater with a defict
of carbon for biclogical denitrification. This can be easily solved by adding a supplemental
carbon source, such as methanoi or acetic acid. In our modeling, we have assumed that
meathanol is added to the raw wastewater to provide a blended BODs:TKN ratio of 5:1.

The ammonia-addition strategy shown in Figure 4 of the lefter report was repeated here:
supplemental ammonia would be added to the wastewater beginning on October 1%, with the
amount added slowly increased until the rate of blended ammonia |oading was 200
pounds/day on December 151 That rate was then maintained through the end of March.
The raw wastewater TKN [oading (based on 45 mg/fL TKN in the influent and the actual
influent flow) is shown with the blended TKN loading on the following figure,

In order to keep the wastewater properly balanced, ammonia feed was supplemented with
additional carbon, phosphorus and alkalinity.
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The plant was modeled using the Biowin simufation medel. Default values were maintained
for all modeling parameters, since no calibration to this plant was done for this evaluation.
However, these default parameters should adequately characterize “typical” municipal
wastewater and should be sufficient to illustrate the points of this investigation, The model

flow scheme is shown below.

-
*

Influent Anoxlc Zong Aerobic Zone
[ s | ﬁ | -
Fa . ; =
gplemental £ WAS
E:.- 3 -i‘
dMothane| <

-

Effluent

Feed to the treatment units are shown on the left side of the flow scheme. The Influent is
supplemented by “Supplemeantal C&N” {the ammonia addition with COD) as well as methanol.
The two treatment units at the plant were combined into a “composite” plant by taking the

volume of each unit and adding them together, as illustrated below:
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MEMORANDUM — DSPUD WWTP PROCESS DPTION £/84200, Page 4

| Process Unit "Plant1 Plant2 ‘Composite
Anoxic Zone 46,600 aal ) 18,400 gal ) 64,200 gal
Aerabic Zone 135,800 gal 100,300 gal 236,000 aal
Clarifier 1,240 it L 800 f% 2,040 ft? ]

The existing aeration basing contain Accuweb IFAS media. The amount of media was not
available to us for thase simulations so the aeration basin was modeled as a media bioreactor,
with 25% fill. This may or may not accurately reflect the existing IFAS media, howaver
increasing the media fill would be rather straightforward if it turns out to be necessary.

Waste activated sludge was removed from the mixed liquor to simplify the operation cf the
simulation model; WAS flow rate was kept constant to maintain a constant MCRT (25 days) In
the process regardless of loading. The mixed fiquor return (MER) rate was set as 2.5:1 {i.e.,
the MLR fow was 2.5 times the mixed liquor flow going to the clarifier) and the RAS rate was
set at a constant 50% of the overflow,

The flow scheme also illustrates the recycle of secondary effluent back to the raw wastewater
to create a blend prior to feeding to the anoxic zone. The secondary effluent recycle rate was
set to be variable, to maintain a blended TKN concentration of 45 mg/L. The variation of the
raw wastewater flow, secondary effluent flow and blended wastewater flow is shown in the
Figure below.
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Modeling Results

The simulation model was first runt under steady-state conditions for a single day to
demonstrate that this secondary-effluent-recycle concept could work. The steady-state results
of a single winter day (raw wastewater flow of 0.2 mgd, T=6 deg C and ammonia supplement
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MEMORANDUM — DSPUD WWTP PROCESS OPTION 6/8/2009, Page 5

of 125 ppd) are shown in the table below for the cases with and without secondary effluent
recycle.

Flow Total COD TKM . Mitrate M Ammania M 55

| Elements [rgd] [mg/L] l [ ML) (mgMA] | [mgNA] fimge/L
RECYCLE _

Intluent 020 ' 302 a5 | 0 29.7 150
(supplement | 001 10,000 woo 0 gso0 | o |
Blended Feed 0.54 a2z ;4 40 37.7 58
Pre-Anoxic Mixer 2.84 4,214 27s 6.1 8.1 3,816

| Anoxic Zone 284 4,196 275 01 8.0 3,822
perobic Zone 283 4162 268 __‘__ 6.6 11 3,823
MLR 2.03 4,162 268 5.6 1.1 3,823
Clarifier Feed 0.80 A162 268 6.5 11 3.823
Clarifier Efiuent | _ 0.53 sg | 3 T b6 1.1 a.2

Plant Etfluent | 020 54 ] 3 | 6.6 11 | a2

NO RECYCLE _ -

| Influent D.20 302 | 45| 0 29.7 150,
Supplement 0.01 16,000 t 1000 ) o | 89500 0 ]
 BlendedFeed . 022 979 12! 0 93.9 139.6
Fre-Anoxic Mixer 1.11 _ 4,404 203 13.8 192 3,020
Ancxic Zone 1.11 4 362 2593 0.08 15.0 3,913
Aerobic Zone 1.1 4,273 76 |17 1.2 3,838

| MLR , 0.79 82/3 | 276 171 12 3,938 |
Clarifier Feed 0.30 4273 26 114 1.2 3,938
Clarifier Effluent 020 68 3.5 17.1 1.2 15

' Plant Effluent 0.20 Bl 3.5 17.1 1.2 1.5

As illustrated by these results, incorporating secondary effluent recycle into the flow scheme
reduces the effluent nitrate from 17.1 mg/L to 6.6 mg/L and brings the plant well into
compliance. Implementation of the secondary effluent recycle causes a minar increase in the
oxygen demand in the aeration basin and a slight degradation in the effluent TSS (from 1.5
ma/L to 4.2 img/L), but neither of these 1s a cause for concern.

Eor this simulation and in the “recycle case”, 0.33 mgd of secondary effluent is recycled to the
head of the plant and the MLR is increased by about 0.5 mgd. There could be a concern
about the recycle streams containing a significant oxygen load, thus potentially "poisoning” the
anoxic zone with oxygen. Assuming that the secondary effluent has a DO concentration of 3
mag/L, that stream would carry with it 8.3 ppd of dissolved oxygen. The increasad MLR rate
would carry an additional 8.3 ppd of dissolved oxygen, for a total of 16.56 ppd of recycled
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MEMORANDUM — DSPUD WWTP PrOCESS OPTION G/82009, Page &

oxygen, That recycled oxygen would need to be consumed in the metabolism of an equivalent
amaunt of COD. For a raw wastewater flow of 0.2 mgd, approximately 10 mg/L of the influent
COD would be consumed by the recycled oxygen prior to the anoxic reactions orourring. Ye
don't believe that the recycled oxygen wilt have a significant process impact,

A dynamic simulation for the period of September 1, 2008 through March 31, 2002 was
conducted to simulate using the strategy described above. The results are shown in the
following figures.

Aerohic Zone Biomass

poct [T ; R e

[, S
150 ; [ . [ - . ‘__,.-.’.F .

170 P . e - Qe v . Lo _— E
150 [T . : H . s . . . . : H
1,400 - . ' e e Lo - — .
1200 . Lo !

1,200
14061
1,000

TH1{-
[HIk]

S T R A
ol - .-_/" !

i
i
;
L LS

2 : : : ; - . - : . |
ol SR e e H S . H PR . - . | e H
e - - . : !

L P L. - — e

T Ty - T T t T T T T T T T
- ACPOIA AIEE00M 0 POOS DN T 2008 11 Gk B0 T 1 RR OO N2 12 e 1M a0 PIAHNT DR 2P edd 137011 YR
DATE

ferolus Frue Ammonig aidizing hifeil B *-=——— fiRTElis FORG Hon ol lpinirephs |

The figure above shows the population of the ammonia oxidizing bacteria and the
heterotrophs responding to the additions of TKN and carbon through the late fall and early
wirter, The figure below shows that this strategy provides a consistent effluent nitrate
concentration of approximately 6 mg/L and a total nitregen concentration averaging less than
10 mg/L. Ammonia concentrations are mostly below T mg/L except for a brief spike of
effluent ammonia concentration on about 12/13, when the reactor pH dropped and nitrification
was inhibited. The results of these simulations indicate that close attention needs to be paid
to alkalinity requirernents of the system to maintain adequate pH.
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MEMORANDUM — DSPUD WWTP PROCESS DPTION G/B12009, Page 7

Discussion

This analysis showed the feasibility of meeting the efftuent nitrogen limits with an ammonia
addition strategy in the existing tankage when coupled with secondary effiuent recycle.
Improvements that would need to be made to the plant to accomplish this strategy are.

» Possibly increase ammonia feed capacity to up to 200 ppd. The plant currently is
operating with some supplemental ammaonia feed, but its capacity is unknown by us.

» Provide carbon supplementation system such as methanel or acetic acid to improve
BOD:TKM ratio with existing wastewater, as well as to add carben to balance the
armmeonia addition.

. Additional nutrient supplementation may be needed during ammonia supplementation
procedures, especially phosphorus, to keep the system in balance.

+ Change out soda ash feed system Lo a lime feed sysiem (currently planned) and ensure

that its capacity is sufficient to meet the alkalinity needs of the process.

Verify / expand the MLR capacity with respect {0 the new stralegy

Instali secondary effluent recycle pumping eguipment.

Verify IFAS design paraimeters and aeration systein capacity

Install on-line ammonta and nitrate sensors to improve the nitrogen process control

& & ® B

This analysis did not attempt to optimize the process. Based on the modeling results, it is
likely that ammenia feed rates up to 200 ppd are more than what is needed, and the operating
costs of this approach could be reduced by looking at performance with lower rates of
supplementation.

This analysis also did not leok at integrating flow equalization with this concept. Adding flow
equalization to trim the winter peak flows would allow a reduction of the peak ammonia feed
rates, thus lowering the supplementation amounts as described above.

In summary, we believe that we have demonstrated that there is a viable alternative for
meeting the nitrogen limits with the existing treatment plant and that the improvements
required to implement the strategy described here would be significantly less than the cther
options currently being considered. -
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ECO:LOGIC

EMNGIMEERS - CONSULTAMNTS

To: Jim Geselbracht

From: -Jeff Hauser

[ H Bill Quesnel, Tom Skjaelstad, Jim King
Date: June 10, 2009

RE: Response to Water Works Engineers Memorandum Dated June &,
2009

We appreciate very rauch the investigation discussed in your memorandum dated June §, 2009
and your contribution to 1he process of developing a cost-effective compliance strategy for the
DSPUD WW P,

As we understand it, the key points made in your memorandum ate:

1. You agree with the concept of ramyping up the ammenia load to the plant during the fall
to develop an adequate nitrifier population For winter loads. Together with the ammotia,
4 carbon source must be added to accomplish denilrification, alkalinity must be added,
and nutricnt supplementation (particularly phosphorus) may be required.

2. You agree that it is difficult to anain high percentagzes ol milrogen removal, such as may
be required with anumonia supplementation, with the existing twe-stage MLE process
configuration. To avoid extremely high mfluent TKN concentrations, you propose Lo
recireulate plant effluent 1o dilute the supplemental ammaonia,

3. The existing two-stage rector basins with cxisting AccuWeb media imay he adequate o
meet the ammonia and titrate limits witl current flows and loads.

Mo further discussion on Item 1 is needed, (ur thouglits reparding Items 2 and 3 are presented
below.

Recirculation of Plant Effluent

In an MLE process configuration, the percentage removal of nitrate that can be accomplished is
limited by the recycle streams that deliver nitrate to the anoxic zone. Therc are typically two
reeyele streams: an internal mixed liquor recyele (MLR) from the downstrean end nf the aercbic
rone to the upstream end of the anoxic zone, and the retun activated sludge (RAS) flow from the
clarifier. Typical recycle rates are up to about 4 times the influent flow rate for MLR and ahout 1
times the influent flow rate for RAS. Assuming a maximum tolal combined recyele of 5 times
(he intluent flow rate, the total flow {influent plus recycle} threugh the reactor basing would be &
times the influent flow rate and the maxinmum nitrate removal would he 3/6, or 83 percent.
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Jim Gesolbracht
June 16, 2009
Page 2

With the MLE configuration, il is possible (o consider higher recycle flows (o increase the
percentage of nitrate removal, [owever, because of practical limitations asseciated with such
high reeyele lows, ingluding the fact that these reeyele lows contain oxygen that must be
consumed hefore denitrification can take place, and because of the desire (o minimize or
eliminate the need for methanol (eeding, it is common practice (o use a second anoxic zone in a
four-stage system ot denitrification filiers when high pereentages of nitregen removal are
required, Simultaneous nilrification and denilrfication with low or cyclical dissolved oxygen
concentrations in the acrobic zone can also be considered (reguires enlarged aerobic zone).

From a biological process standpoint, recirculating plant cffluent is exactly the same as
increasing the MLR flow rate. Asswming no significant biclogical transformatioms oceur in the
¢clarifier, the concentrations of nitrate and ammaonia {and all other dissolved constituents) in the
effluent are the same as i the downstream end of the acrobic zone, which is the source of the
MLRE Now. In essence, with MLE, the liquid (same as plant cifluent) and the mixed liguor solids
are recirculated together. With cfflueni recycling, the solids and liguid are first separated in the
clarifier and then batl are returned to the anoxic zone, In both cases, the same solids and fiquids
are returned.

Without a bialogical process dillcrence, we would prefer o increase the MLR rather than to
recirculate effluent beeause: 1) it reduces the loading on the clarifier (this improves clarifier
performance) and, 2) it does not require an additional pumping systen,

In the Water Works memorandutn, (he tabulated steady state results based on an influent Mow of
(1.2 Mgalid show a tolal flow through the reactor basing of 2.84 Mgal'd. The 2.84 Mgal/d is
comprised of the plant influent Qow of 0.2 Mgal/d, 2.03 Mgal‘d of MLE, 0.27 Mgal/d of RAS,
and 0.33 Mgal/d of effluent recyele, Thus, in this case, the MLR, RAS, and effluent recycle
flows are 10,15, 1,35 and 1.65 times the influent Tow tate, respectively, lor a total reeyele flow
ol 13.15 times the influent flow, The MLR apd effluent recycle ratios would be ¢ven higher at
times that the plant influent was less than 8.2 Mgalid. Al of these reeycle flows (not just the
effluent) would contain oxygen that would have o be remoeved in the anoxic zone bolore any
dennrification would oceur.

I the anoxic zones arc larpe cnough and ennugh methanol is added, 8 two-stage MLE system
with high MLR flows can achieve high percentages ol nitrogen removal. However, 1he system
would use more methanol and would not be as robust in gssuring nilrate compliance as a four-
stage system. ‘The overall cost-cfoctiveness should be determined; therefore, we will include
recomniendations to further investigale Lwo-stage systems with high MLR flow rates in the final
version of our “Preliminary Investipation of Wastewater Managerment Options™,




Jim Geselbrachl
June 10, 2008
FPage 3

Capacity of Existing Reactor Basing

At this titme, we have not completed any stedies (o assess the capacity of the existing reactor
hasins and AccuWeb media. As noted in our letler of JTanuwary 15, 2009, and i the draft
“Preliminary Investipation of Wastewater Munagement Options”, the capacity of the existing
systeth will have to be investipated in a cooperative effort, working with Brentwood Industrics,
manufacturer of the media.




