DRAFT MEMORANDUM
To: Wastewater Industry Working Group
From: City of Nampa, Wastewater Program Management Team
Date: February 9, 2011
Re:

Background information and an overview of the wastewater treatment analysis.

Wastewater in Nampa is carried to the Nampa Wastewater Treatment Plant (WWTP) where it is
treated and discharged into Indian Creek. The creek feeds into the Boise River and eventually
joins the Snake River.
The Environmental Protection Agency (EPA) and the Idaho Department of Environmental
Quality (DEQ) have identified pollution problems in the Snake River, the Boise River and Indian
Creek that will impact Nampa's wastewater treatment activities. The major pollutant of concern
is phosphorus – a nutrient found in wastewater treatment plant discharges. The EPA will be
requiring every wastewater treatment plant in the Treasure Valley, including the Nampa plant, to
reduce the amount of phosphorus it discharges. Nampa must address this issue as a part of
renewing its permit with the EPA in 2013.
Today the Nampa Wastewater Treatment Plant discharges about 400 pounds of phosphorus per
day (5 mg/l). The next permit is expected to require Nampa to remove 90 to 99 percent of the
phosphorus (a minimum of 0.5 mg/l to 0.07 mg/l). The City of Nampa needs to find and
implement the best solution for removing phosphorus.
Nampa has two basic options for discharging treated wastewater:
•

Land: The water is treated at the plant and discharged onto land. This option is also
known as reuse or water recycling.

• Water: The water is treated at the plant and discharged into a water body (i.e., Indian

Creek).
Both options have advantages and disadvantages. For example, the “land” option decreases the
level of phosphorus removal required by the regulatory agencies and can provide Nampa the
opportunity to recycle wastewater as irrigation for agricultural fields, golf courses or even
residential lawns. However, this option increases the treatment required for other pollutants and
the disinfection process can be very expensive to manage and construct.
The “water” option can be less expensive and somewhat easier to operate. However, it requires
that discharges support the beneficial uses and associated water quality requirements of the water
body in question. For Indian Creek, this means addressing identified in-stream temperature
problems during the heat of the summer. Alternative Development Background in January of
2009, an update to the City's Wastewater Facilities Plan was completed. This plan reviewed
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twenty (20) treatment alternatives to meet the City's wastewater treatment needs through year
2032. The treatment alternative that was selected in this study used a phased implementation
approach to address the potential of phosphorus limits transitioning from a seasonal (growing
season) to year-round basis in the future. During the first ten years, it was assumed that
phosphorus limits would be seasonal. To address these initial seasonal phosphorus limits, the
City would treat the wastewater to Class A Reuse standards for discharge to the City's
pressurized irrigation system. In the winter, the City would continue to treat and discharge to
Indian Creek as they presently do. After ten years, the facility plan update assumes that yearround phosphorus limits will have to be met. When this happens, the City would upgrade their
treatment plant to use a combination of biological and chemical processes to treat to very low
phosphorus levels in the winter while maintaining the Class A residential irrigation program in
the summer. Based on planning-level cost estimates in the 2009 Facility Plan Update, over
$125,000,000 of improvements to the City's wastewater treatment facilities are required in the
next ten years. By 2032, a total of $224,000,000 of improvements were identified.
Due to the magnitude of the costs as well as potential regulatory challenges associated with
implementing the wastewater reuse program, the City initiated a fatal flaw analysis of the reuse
alternative selected in the 2009 Facility Plan Update. To complete this analysis, the City retained
two separate consulting firms to evaluate the financial and regulatory challenges of
implementing the reuse program. J-U-B Engineers, Inc. (J-U-B) evaluated the City's existing
pressure irrigation system to identify potential challenges and costs to convert the City's pressure
irrigation system to a Class A reuse system. Brown and Caldwell (B&C) was retained to
investigate specific regulatory constraints and evaluate treatment and reuse system costs to
determine if a Class A reuse system was feasible. As a result of this work, two key conclusions
were made:
1. The conversion of the City's existing pressure irrigation system to a Class A reuse system
would not be a simple process. To meet regulatory requirements, pressure testing of and
system improvements to significant portions of the system would be required.
2. Since demand for irrigation water varies over the growing season but the wastewater flow
does not, a means of preventing discharge of excess treated wastewater to Indian Creek
during low demand periods needed to be developed and added to the project costs.
Based on these findings, B&C completed additional work for the City to identify means of
addressing the variability of irrigation water demand. During this study, groundwater infiltration
was identified as a potential solution. In development of this option, it became apparent that the
infiltration system would have to be designed with the ability to accommodate the City's entire
wastewater flow. As such, the decision was made to look at the use of infiltration only in lieu of
the Class A reuse program. The use of infiltration for wastewater disposal could be used to
address both seasonal as well as year-round phosphorus limits if they were to occur. Initial cost
estimates associated with this option, also showed the potential to reduce the cost of the City's
future wastewater treatment needs.
With significant future treatment improvement costs and multiple consultants/studies coming to
different conclusions regarding the best future treatment alternative for Nampa, the City
advertised, interviewed and selected a consultant team to assist in the development of their
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Wastewater Program. The job of this team is to help select and implement what treatment
alternative is best for the City of Nampa by:
•

Utilizing the previous work, coordinating with the consultation firms that performed this
work and developing new treatment alternatives as appropriate.

•

Developing an alternative tree to visually track and document the alternative decision
process (see attached 11 by 17 figure at end of this memo)

•

Determining City stakeholder (residents, business owners, industry, etc.) interests and
opinions relative to the various alternatives

•

Performing life-cycle cost analysis on those treatment alternatives that are considered
feasible so that alternatives developed by various consultants can be compared directly
against each other on a cost basis.

•

Working with the City to evaluate financial and non-financial factors associated with
each alternative to determine which alternative(s) is the most attractive and document
why.

•

Developing a phasing plan and rate structure to support the implementation of treatment
improvement projects. It is assumed that the first phase of projects will maintain the
existing capacity of the treatment plant.

•

Creating preliminary designs and assisting the City in the selection of an engineering
consultant to perform the detailed design.

•

Assisting the City in the oversight and coordination of both detailed design and
potentially simultaneous construction activities.

The remainder of this memorandum and its attachments are intended to generally discuss and
summarize the organization and development of the alternative tree, which treatment levels and
options that life-cycle costs were develop for and why. It is hoped that review of this document
by stakeholders will aid in the generation of comments regarding potential treatment options that
can be used in the selection of the best future treatment option for Nampa.
Alternative Tree Structure
The alternative tree is structured to organize the treatment alternatives first by the discharge
options discussed earlier (land or water), and then by the various treatment level and treatment
types that are associated with each. The alternative tree was developed initially to include all
treatment alternatives that were evaluated in the facility plan update and subsequent studies. For
simplicity, the version attached to this memorandum does not show previous alternatives that are
associated with a treatment level or type that were not considered feasible.
Treatment Levels
The following is a general overview of the various treatment levels explored. Since the rules and
regulations defining the required levels of treatment vary by the disposal option being looked at
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(land or water), the treatment level discussion is broken into both a "land" and "water" section
for clarity.
Land
For treated wastewater disposal on land (reuse), the treatment levels required are governed by
both the type of land application being considered (reuse rules Idaho Administrative Procedures
Act, IDAPA 58.01.17) and the potential to impact the groundwater in the area (the groundwater
rules IDAPA 58.01.11). To discharge treated wastewater on land, a reuse permit must be
obtained from the state.
Reuse consists of use of reclaimed wastewater, wastewater that has been treated to specified
levels, for beneficial uses (e.g. crop irrigation). Wastewater reuse and reuse facilities are
classified under five categories; A through E. Class A having the strictest requirements and Class
E having the least restrictive requirements. The table provided on the next page summarizes
some of the key differences of each permit. All five classes are specifically discussed in IDAPA
58.01.17.600. Class A is the only permit to have an additional section devoted to it with
additional requirements in IDAPA 58.01.17.601.
In addition to these reuse rules, the application of treated wastewater on land is further governed
by the State of Idaho's Ground Water Quality Rule (IDAPA 58.01.11). As the name suggests, the
intent of this rule is to protect and preserve the quality of ground water in the state. When treated
wastewater is applied to the land, it must be done in a manner that protects ground water quality
in the area from degradation. This rule lists a number of primary and secondary water constituent
limits based on the protection of human health and water esthetics, respectively. Limits for total
nitrogen (TN) nitrate and total dissolved solids (TDS) in the ground water quality rule, at a
minimum, will likely add to the treatment requirements established in the reuse rules.
For Nampa, only treatment levels (A, B & C) were considered in the evaluation of treatment
alternatives involving reuse. The existing treatment plant produces effluent wastewater
consistent with somewhere between Class C and Class D requirements. Alternatives that would
treat to less than current levels at the WWTP were not considered viable.
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Key differences of reuse treatment levels

Treatment

Disinfection

Uses

Access
Restriction

Buffer
Distances

Class A
This is a partial list - see Section 601 for
more detail: Oxidized, clarified, and
coagulated, with filtration approval
requirements or treated by an equivalent
process, plus nutrient removal
requirements, turbidity limits requirements,
adequately disinfected and tested.
Total coliform organisms does not exceed
two and two-tenths (2.2) per one hundred
(100) milliliters

Class B
Oxidized, coagulated,
clarified, and filtered, or
treated by an equivalent
process, turbidity
requirements, and adequately
disinfected and tested.

Class C
Oxidized and adequately
disinfected

Class D
Oxidized and adequately
disinfected

Class E
At least primary
effluent quality

Total coliform organisms
does not exceed two and twotenths (2.2) per one hundred
(100) milliliters

Total coliform organisms does
not exceed twenty three (23)
per one hundred (100)
milliliters

Total coliform
organisms up to “too
numerous to count”

May be used for residential irrigation at
individual homes; ground water recharge
using surface spreading, seepage ponds or
other unlined surface water features;
ground water recharge using subsurface
distribution; fire suppression from
dedicated, marked hydrants; dust
suppression at construction sites; toilet
flushing at industrial and commercial sites;
or Class B, C, D, or E uses. Other
requirements apply for ground water uses.
See Subsection 600.07.a.

May contact any edible
portion of raw food crops;
may be used to irrigate golf
courses, parks, playgrounds,
schoolyards; may be used for
toilet flushing at industrial
and commercial sites; or
Class C, D, or E uses. See
Subsection 600.07.b.

Irrigated during periods of non-use.

Irrigated during periods of
nonuse by the public.

May be used to irrigate
orchards and vineyards during
the fruiting season, if no fruit
harvested for raw use comes in
contact with the irrigation
water or ground, or will only
contact the inedible portion of
raw food crops; may be used
to irrigate cemeteries or
roadside vegetation; may be
used for toilet flushing at
industrial and commercial
sites; or Class D or E uses. See
Subsection 600.07.c.
Irrigated during periods of
nonuse by the public.

Total coliform organisms
does not exceed two
hundred thirty (230) per
one hundred (100)
milliliters
May be used to irrigate
fodder, seed, or processed
food crops; or Class E
uses. See Subsection
600.07.d.

No effluent is allowed to be applied to
surface waters in those circumstances when
an NPDES Permit is required. One hundred
(100) feet minimum to drinking water wells.

Site specific - See Idaho
Guidance for The
Reclamation and Reuse of
Municipal and Industrial
Wastewater. No effluent is
allowed to be applied to
surface waters in those
circumstances when an
NPDES Permit is required.

Site specific - See Idaho
Guidance for The Reclamation
and Reuse of Municipal and
Industrial Wastewater. No
effluent is allowed to be
applied to surface waters in
those circumstances when an
NPDES Permit is required.
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May be used to
irrigate forested sites.
See Subsection
600.07.e.

Public access restricted.

Public access
restricted.

Site specific - See Idaho
Guidance for The
Reclamation and Reuse of
Municipal and Industrial
Wastewater. No effluent
is allowed to be applied to
surface waters in those
circumstances when an
NPDES Permit is
required.

1000 ft. to inhabited
dwellings and areas
accessible to the
public. No effluent is
allowed to be applied
to surface waters in
those circumstances
when an NPDES
Permit is
required.
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Water
In Idaho, the state is responsible for assuring streams, rivers, lakes, reservoirs, and wetlands meet
their designated beneficial uses and Idaho water quality standards. The Environmental
Protection Agency (EPA) is responsible for preparing and issuing National Pollutant Discharge
Elimination System (NPDES) permits for all facilities that discharge pollutants into waters of the
United States.
The City of Nampa presently discharges their treated wastewater to Indian Creek governed by a
NPDES permit issued by EPA. A new and revised permit is expected shortly. The biggest known
change in the new permit is a significant reduction in the amount of phosphorus removal
required at the City's WWTP. As such, the evaluation of treatment alternatives involving
discharge to Indian Creek were categorized into five different WWTP phosphorus treatment
targets. These treatment categories are based on distinct levels of facility improvements needed
at the plant and the likely final treatment levels required by EPA.
Effluent Phosphorus < 0.07 mg/l
Achieving a phosphorus level of 0.07 mg/l in the Boise River at Parma, Idaho is a requirement of
the Snake River/Hells Canyon Total Maximum Daily Load (TDML) approved by EPA in 2004.
Based on this, EPA has consistently expressed their desire that WWTPs in the Lower Boise
River drainage reduce their effluent phosphorus to this level. Due to the significant costs
associated with treating to this level, the feasibility of solely treating at the WWTPs to this level
has been debated without conclusion for years. For the purposes of the Program Management
work, analysis of treatment alternatives to achieve an effluent concentration of 0.07 mg/l were
moved forward with the intent of better defining the "worst-case" scenario for the City. This
analysis should not be interpreted as the City of Nampa agreeing that treatment to 0.07 mg/l at
their WWTP is either valid or the only feasible treatment option available to them.
Effluent Phosphorus < 0.20 mg/l
A plan to implement the phosphorus limits developed in the Snake River/Hells Canyon TMDL
(Implementation Plan) was finalized in July of 2008. This plan proposed that WWTPs reduce
their effluent phosphorus concentrations down to 0.20 mg/l over three permit cycles (15 years).
To achieve the target of 0.07 mg/l at Parma, the remaining phosphorus removal would be a result
of:
•

stormwater dischargers reducing their contribution by 50%,

•

agricultural implementation of stormwater and irrigation best management practices
(BMPs), and

•

the conversion of agricultural land to urban land over time.

Nampa's 2009 Facility Plan Update investigated treatment options to achieve an effluent
phosphorus level of both 0.2 mg/l and 0.07 mg/l. The main difference in the treatment required
for these two levels deals with the cost and complexity of the effluent filtration system
employed. While DEQ has authority to approve the implementation plan, EPA has stated that
they are unwilling to use it in the development of NPDES permits for various reasons. Because
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of this, it was decided that additional investigation of options to treat to the 0.2 mg/l level was
not warranted at this time as part of the Program Management work.
0.5 mg/l < Effluent Phosphorus < 1.0 mg/l plus Trading &
0.07mg/l <Effluent Phosphorus < 0.5 mg/l plus Trading
The City of Boise is actively pursuing removal of phosphorus from an agricultural drain (the
Dixie Drain) in order to lower the level of phosphorus removal required at their WWTPs. Since a
large portion of the phosphorus in the Boise River and subsequently in the Snake River is a result
of runoff from agricultural lands, the idea is that treatment of these flows to remove phosphorus
is less costly than treating to very low levels solely at the WWTPs. In recent conversations that
Boise and DEQ have had with EPA on the feasibility of trading, concern has been expressed by
EPA on how much trading could occur in lieu of removal at the WWTPs while still protecting
the Boise River from high phosphorus levels. Initial discussions between Boise, DEQ and EPA
used 0.20 mg/l as the level of treatment at the WWTP with trading accounting for the remainder.
In a December 2010 meeting between the Treasure Valley Municipalities, Nampa asked that
these negotiations not focus on a 0.2 mg/l treatment level at the WWTPs, but 0.5 to 1.0 mg/l
instead. Treatment to this range can be achieved without needing to add effluent filtration to the
treatment train (a significant capital expense).
To make trading a viable option for EPA, the trade will have to remove more pounds of
phosphorus from the watershed than just treating at the WWTP alone. By avoiding the additional
cost of effluent filtration, the chances of a municipality pursuing trading and a net increase in
watershed phosphorus removal (environmental benefit) is significantly increased.
Effluent Phosphorus < 7.0 mg/l ("Do Nothing")
The last category of phosphorus treatment that was looked at is essentially the "Do Nothing"
Alternative. In this category, the City would maintain their treatment system as is. Since the
Boise River is presently listed as impaired for phosphorus, it is assumed that both DEQ and EPA
would not consider this option as viable. In addition, the level of trading necessary to offset
doing nothing at the plant is considered impractical. The "Do Nothing" alternative is not
considered feasible.
Treatment Type
The following is a quick summary of the treatment type evaluation organized by discharge
option/treatment level. In the alternative tree, treatment type is divided into two separate columns
(seasonal and year round phosphorus limits).
Recent conversations between the City of Boise, DEQ and EPA suggest that the new NPDES
permits that are being developed for treatment plants in the Treasure Valley will contain a
seasonal (growing period) phosphorus limit and not a year round limit. However, due to the
long-range nature of the alternative analysis as well as concern and uncertainty over the potential
for a future year round phosphorus limit, options to make each seasonal treatment type
alternative work on a year round basis were also developed and evaluated.
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Land (Class C)
Alternative Designations 3a, 3b, and 3c
Alternatives evaluated in this category include slow and rapid rate application the treated
wastewater on land. In a slow rate application, the treated wastewater would be applied on land
at irrigation/agronomic rates to support the growth and harvest of a crop such as grass hay or
alfalfa. In the 2009 Facility Plan Update, it is estimated that this alternative would require
between 5,000 and 6,000 acres of land. The cost of acquiring this amount of land makes this
alternative unattractive when compared to other options and therefore not investigated further.
With rapid infiltration treated wastewater is spread over ponds designed to quickly percolate the
water into the soil. These systems significantly decrease the amount of land required compared
to slow rate systems. They are also designed so that not all the ponds are in use at any one time.
This allows for the sequential loading and resting of the ponds so that aerobic and anaerobic
organisms are maintained in the soil column to provide an additional level of treatment.
Depending on the permeability of the soil, B&C estimates that between 5 and 400 acres of land
is needed for this alternative. The relative location of the infiltration site to the City's WWTP will
influence the cost of this option. Rapid Infiltration systems are able to be operated year round
and therefore provide the additional benefit of accommodating a future year round phosphorus
limit without change. As discussed earlier, any land application system will also have to comply
with Idaho's groundwater quality rule (i.e. - Total Nitrogen and TDS limits).
Rapid infiltration is considered a potentially viable treatment alternative. Fact sheets that include
a treatment overview, life-cycle costs and process flow diagrams for three different treatment
systems are provided as an attachment to this memorandum (Alternative Designations 3a, 3b,
and 3c).
Land (Class A)
Alternative Designations 3a, 3b, and 3c
The 2009 Facility Plan Update recommended using wastewater treated to Class A standards in
the City's pressurized irrigation system (slow rate land application) as the preferred alternative to
address a seasonal phosphorus limits. An upgrade of the treatment plant to remove phosphorus to
less than 0.07 mg/l was recommended for a year round phosphorus limit. These alternatives were
put on hold and not evaluated further as a result of the fatal flaw analysis that was performed by
J-U-B and B&C.
Based on work performed by B&C, direct infiltration of Class A wastewater was advanced.
Direct infiltration is very similar to rapid infiltration in that both systems use ponds designed to
quickly percolate the water into the soil. These systems significantly decrease the amount of land
required compared to slow rate systems. Unlike rapid infiltration, direct infiltration systems can
have all of the ponds in use at the same time. Due to the high level of treatment and redundancy
required of Class A systems, no additional treatment in the soil column is required. Similar to
rapid infiltration systems, direct infiltrations systems can also be operated year round. In a
December 23, 2010 report generated by B&C, the range of land location, soil permeability and
treatment requirements for both rapid and direct infiltration alternatives were explored and
discussed in more detail.
DRAFT
Page 8 of 10

Wastewater Treatment Analysis

Direct infiltration is considered a potentially viable treatment alternative. Fact sheets that
include a treatment overview, life-cycle costs and process flow diagrams for three different
treatment systems are provided as an attachment to this memorandum (Alternative Designations
3a, 3b, and 3c). Note that due to their similarities, both the rapid and direct infiltration options
are summarized on the same fact sheets.
Water (0.5 mg/l<TP<1.0 mg/l PLUS TRADING)
Alternative Designations 1a, 1b, 1c and 1d
The addition of alternatives to remove phosphorus to a medium level at the WWTP
supplemented by phosphorus trading was a recommendation of the Program Management Team.
While the feasibility of phosphorus trading is not certain, recent conversations between the City
of Boise, DEQ and EPA show promise. Treating to this level and trading was considered
potentially feasible due to the large amount of phosphorus that is generated by sources other than
municipal WWTPs and the likelihood of significant cost savings (especially if the treatment level
at the WWTP could be tailored to avoid effluent filtration).
Fact sheets that include a treatment overview, life-cycle costs and process flow diagrams for four
different treatment systems that can produce between 0.5 and 1.0 mg/l of effluent phosphorus are
provided as an attachment to this memorandum (Alternative Designations 1a, 1b, 1c and 1d). It
should be noted, that the costs in these fact sheets do not include any costs for phosphorus
trading. It is intended that these costs be compared to the alternatives that do not include trading
to determine if the cost differential is high enough to justify further review and analysis of
trading. If so, this analysis would also include a review to determine the feasibility of this option
with a year round phosphorus limit.
Water (TP<0.07 mg/l)
Alternative Designations 2a, 2b, 2c and 2d
Treating to 0.07 mg/l at the WWTP is what is desired by EPA but is very costly as it requires
removal of 99% of the phosphorus in the city's existing effluent stream. This alternative was
moved forward and evaluated further so that it could be used as a baseline to judge other
treatment alternatives against. If the other viable options are not either cheaper and/or preferred
for other reasons, they should no longer be considered a viable alternative for the City.
Four treatment alternatives were evaluated to determine the best method to achieve this level of
treatment. Fact sheets that include a treatment overview, life-cycle costs and process flow
diagrams for four different treatment systems that can produce less than 0.07 mg/l of effluent
phosphorus are provided as an attachment to this memorandum (Alternative Designations 2a, 2b,
2c and 2d).
Industrial Pretreatment
Alternative Designation 1a' and 2a'
Local industry contributes between 30% to 60% of the total wastewater flow and load that is
received by Nampa's WWTP. As such, analysis was performed to see if industrial pretreatment
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may be advantageous to both the City and local industry. In this additional analysis, all industrial
flows and loads were assumed to be pretreated to residential wastewater strength for alternatives
1a and 2a. The impact of the industrial pretreatment assumptions on these two treatment
alternatives are covered in two fact sheets provided as an attachment to this memorandum
(Alternative Designation 1a' and 2a'). Similar to the phosphorus trading alternatives, the costs for
the industrial pretreatment are not included in these fact sheets. The difference in the alternative
costs with and without industrial treatment are intended to be used to determine if further
analysis of industrial pretreatment is warranted.
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DISCHARGE
OPTIONS

PROBLEM
STATEMENT

TREATMENT
LEVEL

TREATMENT TYPE
(Seasonal TP Limit)
ALT 3:

TREATMENT TYPE
(Year Round TP Limits)
S Rapid Infiltration (TN<10 mg/l) w/ W Storage

S Rapid Infiltration (TN<10 mg/l) w/ W to IC

CLASS C

Year Round Rapid Infiltration (TN<10 mg/l)
Slow Rate Irrigation on City land w/ W to IC

CLASS B

LAND (Reuse)
S Public/Residential Irrigation w/ W Storage
S Public/Residential Irrigation w/ W to IC
S Public/Resident Irrigation w/ W to IC (TP<0.07mg/l)

CLASS A
Year Round Direct Infiltration

ALT 3:

S Direct Infiltration (TN<10 mg/l) w/ W to IC

(TN<10 mg/l)

S Direct Infiltration (TN<10 mg/l) w/ W to Storage

7 >TP > 1 mg/l

WHAT IS THE BEST
WW DISCHARGE
OPTION FOR NAMPA?

0.5 <TP < 1.0 mg/l
PLUS TRADING

ALT 1a:

S Bio-P, Chem Trim & Trading w/ W as-is

ALT 1b:

S Bio-P, Nutrient Recover & Trade w/ W as-is

ALT 1c:

S Chemical Add Only & Trade w/ W as-is

ALT 1d: S Bio-P w/Trickling Filters & Trade w/ W as-is
S Bio-P Removal, Chem Add, Filtration & Trade w/ W as-is

WATER (Indian Creek)

0.07<TP < 0.5 mg/l
PLUS TRADING

S Bio-P & Nutrient Recovery & Filtration w/ W as-is

Year Round Treatment and Trade
S Treat & Trade w/ W Treatment (TP<0.07 mg/l)
Year Round Treatment to TP<0.07 mg/l

Year Round Treatment and Trade
S Treat & Trade w/ W Treatment (TP<0.07 mg/l)

S Bio-P w/ Trickling Filters, Filtration & Trade w/ W as-is
S Chem Add, Filtration & Trade for P Removal w/ W as-is

Year Round Treatment to TP<0.07 mg/l

TP < 0.2 mg/l

ALT 2a :

S Bio-P w/ Chem Add & Filtration w/ W as-is

Year Round Bio-P Removal w/ Chem Add & Filtration

ALT 2b :

S Bio-P, Nutrient Recover & Filter w/ W as-is

Year Round Bio-P & Nutrient Recovery & Filtration

ALT 2c :

S Chem Add Only & Filtration w/ W as-is

Year Round Chem Add & Filtration Only P Removal

ALT 2d :S Bio-P, Trickling Filters & Filtration w/ W as-is

Year Round Bio-P retained Trickling Filters & Filtration

TP = 0.07 mg/l
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 1a
Wastewater Disposal and Treatment Category




Year‐round discharge to Indian Creek
Mid‐level Phosphorus Removal at Nampa Main WWTP
Couples with removal of total phosphorus (TP) from downstream agricultural return drains and trading of TP to
achieve Nampa’s overall TP removal requirement

Treatment Objective





Effluent BOD5 < 30 mg/L
Effluent TSS < 30 mg/L
Effluent ammonia nitrogen < 0.5 mg/L
Effluent TP 0.5 to 1.0 mg/L

Design Criteria









Build‐out Scenario in the future Nampa Service Area (population = 279,500)
Nampa Main WWTP design flow = 25.8 mgda (population = 191,000)
Nampa South WWTP design flow = 9.8 mgd (population = 88,500)
BOD5 = 75,300 pounds per daya (350 mg/L)
TSS = 63,100 pounds per daya (293 mg/L)
Ammonia nitrogen = 6,250 pounds per daya (29 mg/L)
Total Phosphorus = 1,950 pounds per daya (9.1 mg/L)
No Nampa South WWTP sludge conveyed to Nampa Main WWTP

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification with alum addition (20 mg/L), primary
effluent pump station, enhanced biological phosphorus removal using anaerobic/anoxic/aerated‐zoned activated
sludge, final clarification, disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview






Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Biosolids disposal at landfill or land application

Costs







a

Capital = $97,700,000
Annual Operation and Maintenance for 5‐month TP compliance = $2,877,000
Annual Operation and Maintenance for 12‐month TP compliance = $3,608,000
Life‐Cycle for 5‐month TP compliance = $142,659,000
Life‐Cycle for 12‐month TP compliance = $154,303,000
Does not include costs for TP trading

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 1a’
Wastewater Disposal and Treatment Category




Year‐round discharge to Indian Creek
Mid‐level Phosphorus Removal at Nampa Main WWTP
Couples with removal of total phosphorus (TP) from downstream agricultural return drains and trading of
TP to achieve Nampa’s overall TP removal requirement

Treatment Objective


Same as Alternative 1a

Design Criteria







Build‐out Scenario in the future Nampa Service Area (population = 279,500)
Nampa Main WWTP design flow = 25.8 mgda (population = 191,000)
Nampa South WWTP design flow = 9.8 mgd (population = 88,500).
All industrial loads are reduced to domestic levels
 BOD5 = 53,968 pounds per day (250 mg/L)
 TSS = 56,966 pounds per day (265 mg/L)
 Ammonia nitrogen = 5,996 pounds per day (28 mg/L)
 Total Phosphorus = 1,499 pounds per day (7 mg/L)
No Nampa South WWTP sludge conveyed to Nampa Main WWTP

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification with alum addition (20 mg/L),
primary effluent pump station, enhanced biological phosphorus removal using anaerobic/anoxic/aerated‐
zoned activated sludge, final clarification, disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview






Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Biosolids disposal at landfill or land application

Costs







a

Capital = $80,227,000
Annual Operation and Maintenance for 5‐month TP compliance = $2,459,000
Annual Operation and Maintenance for 12‐month TP compliance = $3,190,000
Life‐Cycle for 5‐month TP compliance = $118,528,000
Life‐Cycle for 12‐month TP compliance = $130,172,000
Does not include costs for TP trading

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009

5

WBG020311173733BOI

Alternative Designation 1a’
Grit to
Landfill

Pumping

Screening

Primary
Effluent
Pump
Station

Primary
Clarification

Grit
Removal

Anaerobic/
Anoxic
Zones
In-Plant Recycle

Alum

Aerated
Zones

Final
Clarification

Disinfection

Post
Aeration

Indian
Creek

Enhanced Biological Phosphorus
Removal Activated Sludge
RAS/WAS
Pump
Station

RAS

Thickening Filtrate
WAS

Influent
Wastewater

LEGEND:
RAS = Return Activated Sludge
WAS = Waste Activated Sludge
PS = Primary Sludge

Methane
PS

Anaerobic
Digestion

Class B Biosolids

Thickened WAS

Sludge
Holding

Gravity
Belt
Thickening

Belt Filter Press

Dewatered
Biosolids

Landfill

Sludge Drying Beds
Dewatering Filtrate

Land Application
6

City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 1b
Wastewater Disposal and Treatment Category




Year‐round discharge to Indian Creek
Mid‐level Phosphorus Removal at Nampa Main WWTP
Couples with removal of total phosphorus (TP) from downstream agricultural return drains and trading of
TP to achieve Nampa’s overall TP removal requirement

Treatment Objective


Same as Alternative 1a

Design Criteria


Same as Alternative 1a

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification, primary effluent pump station,
enhanced biological phosphorus removal using anaerobic/anoxic/aerated‐zoned activated sludge, final
clarification, disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview







Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Intentional struvite precipitation and recovery from dewatering filtrate
Biosolids disposal at landfill or land application

Costs




a

Capital = $85,383,000
Annual Operation and Maintenance (12‐month struvite recovery) = $2,340,000
Life‐Cycle = $121,178,000

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 1c
Wastewater Disposal and Treatment Category




Year‐round discharge to Indian Creek
Mid‐level Phosphorus Removal at Nampa Main WWTP
Couples with removal of total phosphorus (TP) from downstream agricultural return drains and trading of
TP to achieve Nampa’s overall TP removal requirement

Treatment Objective


Same as Alternative 1a

Design Criteria


Same as Alternative 1a

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification with alum addition (30 mg/L),
primary effluent pump station, activated sludge with anoxic selector, final clarification, alum addition to
final clarifiers (10 mg/L), disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview






Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Biosolids disposal at landfill or land application

Costs

a







Capital = $77,700,000
Annual Operation and Maintenance for 5‐month TP compliance = $2,521,000
Annual Operation and Maintenance for 12‐month TP compliance = $3,594,000
Life‐Cycle for 5‐month TP compliance = $116,993,000
Life‐Cycle for 12‐month TP compliance = $134,099,000



Does not include costs for TP trading

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 1d
Wastewater Disposal and Treatment Category




Year‐round discharge to Indian Creek
Mid‐level Phosphorus Removal at Nampa Main WWTP
Couples with removal of total phosphorus (TP) from downstream agricultural return drains and trading of
TP to achieve Nampa’s overall TP removal requirement

Treatment Objective


Same as Alternative 1a

Design Criteria


Same as Alternative 1a

Liquid Treatment Overview


Influent pumping, influent screening, grit removal, primary clarification with alum addition (30 mg/L),
trickling filter recirculation pump station, trickling filter, trickling filter effluent pump station, secondary
clarification, secondary effluent pump station, enhanced biological phosphorus removal using
anaerobic/anoxic/aerated‐zoned activated sludge, final clarification, disinfection, post aeration

Solids Treatment Overview






Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Biosolids disposal at landfill or land application

Costs

a







Capital = $73,472,000
Annual Operation and Maintenance for 5‐month TP compliance = $2,520,000
Annual Operation and Maintenance for 12‐month TP compliance = $3,335,000
Life‐Cycle for 5‐month TP compliance = $113,520,000
Life‐Cycle for 12‐month TP compliance = $126,511,000



Does not include costs for TP trading

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 2a
Wastewater Disposal and Treatment Category



Year‐round discharge to Indian Creek
Low‐level Phosphorus Removal at Nampa Main WWTP

Treatment Objective





Effluent BOD5 < 30 mg/L
Effluent TSS < 30 mg/L
Effluent ammonia nitrogen < 0.5 mg/L
Effluent TP < 0.07 mg/L

Design Criteria









Build‐out Scenario in the future Nampa Service Area (population = 279,500)
Nampa Main WWTP design flow = 25.8 mgda (population = 191,000)
Nampa South WWTP design flow = 9.8 mgd (population = 88,500)
BOD5 = 75,300 pounds per daya (350 mg/L)
TSS = 63,100 pounds per daya (293 mg/L)
Ammonia nitrogen = 6,250 pounds per daya (29 mg/L)
Total Phosphorus = 1,950 pounds per daya (9.1 mg/L)
No Nampa South WWTP sludge conveyed to Nampa Main WWTP

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification, primary effluent pump station,
enhanced biological phosphorus removal using anaerobic/anoxic/aerated‐zoned activated sludge, final
clarification, membrane tertiary filtration with alum addition (36 mg/L), disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview






Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Biosolids disposal at landfill or land application

Costs






a

Capital = $151,617,000
Annual Operation and Maintenance for 5‐month TP compliance = $5,172,000
Annual Operation and Maintenance for 12‐month TP compliance = $8,326,000
Life‐Cycle for 5‐month TP compliance = $233,113,000
Life‐Cycle for 12‐month TP compliance = $283,396,000

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 2a’
Wastewater Disposal and Treatment Category



Year‐round discharge to Indian Creek
Low‐level Phosphorus Removal at Nampa Main WWTP

Treatment Objective


Same as Alternative 2a

Design Criteria







Build‐out Scenario in the future Nampa Service Area (population = 279,500)
Nampa Main WWTP design flow = 25.8 mgda (population = 191,000)
Nampa South WWTP design flow = 9.8 mgd (population = 88,500). No South WWTP sludge to Main WWTP
All industrial loads are reduced to domestic levels
 BOD5 = 53,968 pounds per day (250 mg/L)
 TSS = 56,966 pounds per day (265 mg/L)
 Ammonia nitrogen = 5,996 pounds per day (28 mg/L)
 Total Phosphorus = 1,499 pounds per day (7 mg/L)
No Nampa South WWTP sludge conveyed to Nampa Main WWTP

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification, primary effluent pump station,
enhanced biological phosphorus removal using anaerobic/anoxic/aerated‐zoned activated sludge, final
clarification, membrane tertiary filtration with alum addition (30 mg/L), disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview






Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Biosolids disposal at landfill or land application

Costs






a

Capital = $145,389,000
Annual Operation and Maintenance for 5‐month TP compliance = $4,571,000
Annual Operation and Maintenance for 12‐month TP compliance = $7,555,000
Life‐Cycle for 5‐month TP compliance = $217,295,000
Life‐Cycle for 12‐month TP compliance = $264,868,000

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 2b
Wastewater Disposal and Treatment Category



Year‐round discharge to Indian Creek
Low‐level Phosphorus Removal at Nampa Main WWTP

Treatment Objective


Same as Alternative 2a

Design Criteria


Same as Alternative 2a

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification, primary effluent pump station,
enhanced biological phosphorus removal using anaerobic/anoxic/aerated‐zoned activated sludge, final
clarification, membrane tertiary filtration with alum addition (25 mg/L), disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview







Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Intentional struvite precipitation and recovery from dewatering filtrate
Biosolids disposal at landfill or land application

Costs




a

Capital = $151,645,000
Annual Operation and Maintenance (12‐month struvite recovery) = $7,841,000
Life‐Cycle = $275,566,000

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 2c
Wastewater Disposal and Treatment Category



Year‐round discharge to Indian Creek
Low‐level Phosphorus Removal at Nampa Main WWTP

Treatment Objective


Same as Alternative 2a

Design Criteria


Same as Alternative 2a

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification with alum addition (30 mg/L),
primary effluent pump station, activated sludge with anoxic selector, final clarification, membrane tertiary
filtration with alum addition (20 mg/L), disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview






Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Biosolids disposal at landfill or land application

Costs






a

Capital = $140,765,000
Annual Operation and Maintenance for 5‐month TP compliance = $4,880,000
Annual Operation and Maintenance for 12‐month TP compliance = $8,443,000
Life‐Cycle for 5‐month TP compliance = $217,733,000
Life‐Cycle for 12‐month TP compliance = $274,520,000

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 2d
Wastewater Disposal and Treatment Category



Year‐round discharge to Indian Creek
Low‐level Phosphorus Removal at Nampa Main WWTP

Treatment Objective


Same as Alternative 2a

Design Criteria


Same as Alternative 2a

Liquid Treatment Overview


Influent pumping, influent screening, grit removal, primary clarification, trickling filter recirculation pump
station, trickling filter, trickling filter effluent pump station, secondary clarification, secondary effluent
pump station, enhanced biological phosphorus removal using anaerobic/anoxic/aerated‐zoned activated
sludge, final clarification, membrane tertiary filtration with alum addition (35 mg/L), disinfection, post
aeration

Solids Treatment Overview






Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Biosolids disposal at landfill or land application

Costs






a

Capital = $152,832,000
Annual Operation and Maintenance for 5‐month TP compliance = $4,996,000
Annual Operation and Maintenance for 12‐month TP compliance = $8,123,000
Life‐Cycle for 5‐month TP compliance = $232,440,000
Life‐Cycle for 12‐month TP compliance = $282,274,000

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 3a
Wastewater Disposal and Treatment Category



Year‐round discharge to land (Direct Infiltration or Rapid Infiltration Disposal)
Low‐level Total Nitrogen (TN) Removal at Nampa Main WWTP

Treatment Objective




Direct Infiltration
 Effluent BOD5 < 5 mg/L
 Effluent TSS < 5 mg/L
 Effluent TN < 10 mg/L
 Effluent TP removal not included as a treatment objective
Rapid Infiltration
 Effluent BOD5 < 30 mg/L
 Effluent TSS < 30 mg/L
 Effluent TN < 10 mg/L
 Effluent TP removal not included as a treatment objective

Design Criteria


Same as Alternatives 1a and 2a

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification, primary effluent pump station, integrated
fixed film activated sludge using anoxic/aerated biofilm/anoxic/aerated zones, final clarification, (tertiary filtration for
direct infiltration disposal only), disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview





Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds



Biosolids disposal at landfill or land application

Costs  Rapid Infiltration Located 15 miles from Nampa Main WWTP




Capital = $248,911,000
Annual Operation and Maintenance for 5‐month TP compliance = $6,272,000
Life‐Cycle = $334,665,000

Costs – Direct Infiltration Located 5 miles from Nampa Main WWTP




a

Capital = $175,794,000
Annual Operation and Maintenance = $5,835,000
Life‐Cycle = $267,370,000

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 3b
Wastewater Disposal and Treatment Category



Year‐round discharge to land (Direct Infiltration or Rapid Infiltration Disposal)
Low‐level Total Nitrogen (TN) Removal at Nampa Main WWTP

Treatment Objective


Same as Alternative 3a

Design Criteria


Same as Alternatives 1a and 2a

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification, primary effluent pump station,
activated sludge with anoxic zones, final clarification, (tertiary filtration for direct infiltration disposal
only), disinfection, post aeration
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station

Solids Treatment Overview







Gravity thickening of primary sludge in primary clarifiers
Thickening of waste activated sludge with gravity belt thickeners
Anaerobic digestion of thickened sludges for Class B biosolids
Post aerobic digestion of anaerobic digester effluent
Mechanical dewatering of biosolids with belt filter presses and air drying of biosolids with drying beds
Biosolids disposal at landfill or land application

Costs  Rapid Infiltration Located 15 Miles from Nampa Main WWTP




Capital = $245,074,000
Annual Operation and Maintenance = $5,959,000
Life‐Cycle = $325,837,000

Costs – Direct Infiltration Located 5 Miles from Nampa Main WWTP




a

Capital = $171,957,000
Annual Operation and Maintenance = $5,522,000
Life‐Cycle = $258,542,000

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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Alternative Designation 3b

LEGEND:
RAS = Return Activated Sludge
WAS = Waste Activated Sludge
PS = Primary Sludge
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City of Nampa Wastewater Program – Alternative Overview
Alternative Designation: 3c
Wastewater Disposal and Treatment Category




Year‐round to land (Direct Infiltration or Rapid Infiltration Disposal), or
Summer to land (Direct Infiltration or Rapid Infiltration Disposal) and Winter Discharge to Indian Creek
Low‐level Total Nitrogen (TN) Removal at Nampa Main WWTP for land disposal

Treatment Objective



For year round disposal and for summer infiltration disposal ‐ Same as Alternative 3a
For Indian Creek Disposal in Winter
 Effluent BOD5 < 30 mg/L
 Effluent TSS < 30 mg/L
 Effluent ammonia nitrogen < 0.5 mg/L
 Effluent TP removal not included as a treatment objective

Design Criteria


Same as Alternatives 1a and 2a

Liquid Treatment Overview




Influent pumping, influent screening, grit removal, primary clarification, primary effluent pump station, four‐stage
Bardenpho activated sludge process with anoxic/aerated/anoxic/aerated zones, final clarification, (tertiary filtration
for direct infiltration disposal only) disinfection, post aeration.
Abandon existing trickling filters, secondary clarifiers, and trickling filter pump station.

Solids Treatment Overview


Gravity thickening of primary sludge in primary clarifiers, thickening of waste activated sludge with gravity belt
thickeners, anaerobic digestion of thickened sludges for Class B biosolids, mechanical dewatering of biosolids with
belt filter presses and air drying of biosolids with drying beds, biosolids disposal at landfill or land application

Costs  Year Round Rapid Infiltration Located 15 Miles from Nampa Main WWTP




Capital = $247,588,000
Annual Operation and Maintenance = $5,830,000
Life‐Cycle = $326,292,000

Costs – Year Round Direct Infiltration Located 5 Miles from Nampa Main WWTP




Capital = $174,471,000
Annual Operation and Maintenance = $5,393,000
Life‐Cycle = $258,997,000

Costs –Rapid Infiltration Located 15 Miles from Nampa Main WWTP in Summer/Indian Creek in Winter




Capital = $247,588,000
Annual Operation and Maintenance = $ 3,641,000
Life‐Cycle = $291,422,000

Costs – Direct Infiltration Located 5 Miles from Nampa Main WWTP in Summer/Indian Creek in Winter)

a




Capital = $174,471,000
Annual Operation and Maintenance = $4,617,000



Life‐Cycle = $246,665,000

From Figures 6‐3 and 6‐4 of City of Nampa Facilities Plan Update for the Wastewater Treatment Plant, MHW, January 2009
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Alternative Designation 3c

LEGEND:
RAS = Return Activated Sludge
WAS = Waste Activated Sludge
PS = Primary Sludge
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