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_ Table71
Nine Springs WWTP ZRgia
Summary of Recommended Current Plant Improvements

Unit Process No. Size/Capacity Status

WAS Thickening

GBT (or equivalent RDT) units 3 | 2-meter belt width New

New building 1 | 3000 sf New

Polymer feed systems 4 |15 Ibs/hr New

Thickened sludge pumps 4 |120 gpm New
Digested Sludge Thickening

GBT unit 1 | 2-meter belt width Replace

existing

Acid Digesters

Digester tanks 2 | 0.38 MG each New

Mechanical mixing systems 2 | Pumps or plunger mixing New

Heating systems 2 | Steam generators w/steam New

injectors

New building 1 | 1400 sf New

Tunnel extension 1 |2001f New

Off-gas flare system 1 | Enclosed flare New
Thermophilic Digester No. 8

Digester tank 1 | 1.076 MG New

Mechanical mixing systems 1 | Draft tube or plunger mixing New

Heating systems 1 | Spiral heat exchanger New

New building 1 | 1050 sf New

Tunnel extension 1 |2001f New

Foam separator dome | New
Digesters Nos. 4-7

Mechanical mixing systems 4 | Draft tube or plunger mixing Replace

existing
Foam separator domes 4 | Retrofit on existing New
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 Table7-1
__ ~ Nine Springs WWTP |
Summary of Recommended Current Plant Improvements

Unit Process No. Size/Capacity

Status
Digesters Nos. 1-3
Foam separator domes 3 | Retrofit on existing New
Ferric chloride system Piping modifications Add to
existing
Foam Suppressant Feed
Foam suppressant storage 1 | 10,000 FRP tank New
Chemical Metering Pumps 2 | Diaphragm New
PAX Feed System 1 | Modify existing chlorination Add to
system existing
Struvite Harvesting
Ostara Process System 1 | Struvite production 2141 tons/yr | New
New building 1 | 12900 sf New
Tunnel extension 1 |2001f New
DAF Thickener Modifications
Blend tank conversion 1 | Submersible mixers (2) Retrofit
PSD tank conversion 1 | Sludge collector Retrofit
Grease Receiving Facility
Whey well conversion 2 | 20,000 gal each New
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A new WAS thickening building will be constructed to house three new gravity belt
thickeners to replace the existing DAF thickening for WAS. This will provide a thicker feed
sludge to the acid phase digesters, which will provide the necessary volatile solids loading
required by the acid digesters. The new thickening facility will include the associated
polymer and sludge feed/transfer equipment. Filtrate from the thickening process will be

diverted to the new struvite harvesting process.

Primary sludge will continue to be thickened in gravity thickeners. One of the existing DAF

thickeners will be converted to a third primary sludge thickener to provide redundancy.

Two acid phase digesters will be constructed to pre-acidify thickened primary and waste
activated sludges. The acid digester construction will include a new control building to house
heating, mixing, and sludge transfer equipment. An enclosed flare will be provided to burn
off-gas from the acid digesters. Thickened WAS will be pre-heated by direct steam injection.

Acidified sludge will be fed to the methane phase digesters, digesters Nos. 4 — 7 (existing)
and No. 8 (new). The methane phase digesters will be operated at thermophilic conditions.
New digester no. 8 will be constructed with a new control building to house heating and
sludge transfer equipment, connected to the existing Sludge Control Building No. 2 via a
tunnel. In Digesters Nos. 4 — 7 the gas mixing systems will be replaced with mechanical

mixing to reduce foaming in the thermophilic digesters.

The existing digested sludge thickening facility will be upgraded by replacing the older of
two gravity belt thickeners. Thickened digested sludge will continue to be pumped to the
existing Metrogro Storage Tanks. The addition of a fourth Metrogro Storage Tank is
anticipated at a future date, depending on the viability of Metromix production.

Sludge thickening filtrate from WAS and digested sludge thickening will be diverted to the
new Struvite Harvesting Building that will house a proprietary system to recover phosphorus
in the form of struvite. The struvite material will be shipped offsite and sold as a fertilizer.
The net result of struvite harvesting will be a reduction in phosphorus levels in the digesters
and in the biosolids products from the NSWWTP (Metrogro and Metromix).

Given the plant’s size and age, District staff has identified a number of other items that will
also require replacement and/or upgrading as part of the overall project. For example, the
Biosolids End Use Facility does not possess sufficient capacity to process the sludge to be
incorporated into Metromix product. The existing building will be expanded to accommodate

the material handling equipment operations.
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Some of the major items are listed below. Each of these modifications will need to be better
defined during the preliminary design for the 11" Addition project. It is likely that additional
items will be identified during the preliminary design phase of the project.

o Biosolids End Use Facility expansion
o Substations U3A, U3B, SB902 replacements

e Provision of a polyaluminum chloride (PAX) feed system for Microthrix control in
the aeration basins

» Digester withdrawal valve repair (Digesters Nos. 4-7)

o Gas holder cover replacement for Storage Tanks Nos. 1 and 2
¢ Improvements to overflow hydraulics for west digester transfer to storage tanks
o Digester gas flow meter replacements

e Thermophilic sludge heat recovery / sludge cooling

o Lackeby heat exchanger repair

e Natural gas service metering revision

o Hot water system control valve replacement

o Dewatering centrifuge feed modifications

e Metrogro Loading Station modifications

e A fourth Metrogro Storage Tank

e Security system additions

o Operations Building electrical power system upgrades

o Existing control panel replacements

NO-ACTION ALTERNATIVE

The current NSWWTP operation is producing Class B biosolids via conventional mesophilic
digestion. The goals established in 10™ Addition for the production of Class A biosolids have

not been achieved since the completion of the 10" Addition project.
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The “No Action” alternative represents continued operation of the existing facilities with no
additions to the facilities and no changes to present operation and maintenance procedures.
This alternative recognizes the fact that the present facilities and staff are producing effluent

that is generally in compliance with permit requirements.

However, the “No Action” alternative does not address the key issue of unmet goals for the
District’s long term biosolids reuse program. The effect of the "No Action" alternative would
be that Class A biosolids production would not be achieved at the NSWWTP. This would not
be an acceptable course of action for the District, so the “No Action” alternative was

eliminated from further consideration.

RESOURCES IMPACT SUMMARY

The recommended plan will upgrade and increase the capacity of the existing solids handling
system at the NSWWTP. It will have an overall positive impact on the surrounding

environment including the agricultural land for recycled biosolds.

Water Quality

Itis anticipated that the biosolids produced by the upgraded plant will consistently be of
better quality than the current Class B biosolids production. It is expected that the land
application of Class A biosolids will have a lower impact on the water quality within the

watershed.

Soil erosion and sedimentation occurring during construction of the recommended plan
should be minimal. The construction plans and specifications will contain provisions for the

installation of erosion control measures to protect adjacent areas from run-off and siltation.

Air Quality

The recommended plan should not impact air quality, but the presence of acid sludge and
thermophilic sludge will increase the potential for odors at the plant. Odor control /
containment measures will be provided to counter the increased odor potential.

Plant staff may notice temporary dust from excavating equipment during construction.
However, the construction specifications will require that fugitive dust control measures be

implemented.

J\4364A\WORDPROC\REPORTS\Facilities Plan\Ch 7_final doc 7'6



Historic and Archeological Sites

The proposed treatment plant expansion will take place on the existing plant site. This site
has previously been disturbed during the numerous plant construction projects over the last
75 years. The proposed construction will be located in areas already developed or disturbed
in prior construction projects (6™ Addition, 8" Addition, and 10™ Addition). These areas will

not yield significant historic/archeological features.
Floodplains and Environmentally Significant Lands

The existing treatment plant facilities and proposed new facilities on the existing site are
constructed outside of the floodplain. The entire existing plant site contains either treatment
structures or open space. There are no environmentally significant lands where new facilities

or structures are proposed to be constructed.

Public Health

The recommended plan will provide substantial benefits to public health. A higher quality
biosolids product will reduce exposure to pathogens, lower phosphorus runoff, and provide

increased opportunity for sustainable biosolids reuse.

PROJECT COST AND FUNDING

The estimated capital cost for the recommended plan is $41,200,000, as detailed in Table
7-2. The District estimates that the addition of upgrade/rehabilitation projects enumerated
above will bring the project cost to $45,000,000. This capital cost, which includes
construction, engineering, legal, and administrative costs, will be used for project financial
planning. Table 7-2 also shows the anticipated impact of the new construction on the current
plant O&M costs. The new construction is expected to result in a net annual addition of
$160,000 in plant O&M costs. It is anticipated that implementation of struvite recovery will
result in O&M savings due to fertilizer revenue and reduction in iron chemical costs at the

plant.
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TABLE72
~ Nine Springs WWTP
Summary of Total Project Costs

Estimated
Item Initial Cost 3;‘;;“8:::5
(Initial)
Waste Activated Sludge Thickening $250,000
New thickeners $675,000
Polymer feed system $150,000
Sludge feed system $ 67,500
Sludge thickening building $ 750,000
Digested Sludge Thickening -
New thickener $225,000
Acid Digesters $150,000
Digester tanks $1,520,000
Digester covers $220,000
Digester mixers $400,000
Heating system $730,000
Control Building $350,000
Tunnel extension $400,000
Offgas flare $300,000
Accessories $50,000
Thermophilic Digester No. 8 $75,000
Digester tank $2,152,000
Digester covers $300,000
Digester mixers $210,000
Heating system $113,000
Control Building $263,000
Tunnel extension $400,000
Foam separator dome $50,000
Digesters Nos. 4 - 7 $35,000
Digester mixers $840,000
Foam separator domes $200,000
Digesters Nos. 1 -3 -
Foam separator domes $150,000
Ferric Chloride System ( $300,000)
Piping modifications $125,000
Foam Suppressant Feed System $50,000
Tank, metering pumps $300,000
Struvite Harvesting System ( $100,000)
Ostara System $9,790,000
New struvite harvesting building $1,935,000
Tunnel extension $400,000
DAF Thickener Modifications -
Blend tank modifications $250,000
Primary sludge thickener conversion $200,000
Grease Receiving Station Modifications $313,000
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TABLE 7-2
Nine Springs WWTP
Summary of Total Project Costs
Estimated
Item Initial Cost 6\ gi;tg::s
(Initial)
Subtotal | $23,829,000 $160,000
Site Work (8%) $1,906,000
Mechanical Process Piping (10%) $2,383,000
Instrumentation and Control (7%) $1,668,000
Electrical (8%) $1,906,000
Subtotal | $31,692,000
Allowance for Undefined Design Details (25%) ) $5,319,000
Total Construction Cost $37,011,000
Engineering, Legal, and Administrative (15%) ) $4,185,000
Total Project Cost $41,200,000
Note: (1) Ostara struvite recovery allowance costs at 5%

The most likely source of funds for this project is a low interest loan from the Clean Water
Fund. The DNR Bureau of Environmental Loans administers the Clean Water Fund program
that provides reduced interest rate loans for eligible wastewater projects. The current interest
rate for eligible projects is 2.910% (60% of market rate). This interest rate changes with each
State bond sale. Chapter NR 162 of the Wisconsin Administrative Code contains the rules
for the Clean Water Fund program. Flows from industrial dischargers and reserve capacity at
the treatment plant for flows beyond 10 years from the time of the project completion are not
eligible for the low interest rate financing. The costs associated with facilities to treat these

flows would be financed at the market interest rate.

The project capital cost is expected to be financed through a Clean Water Fund Loan.
Assuming a total project cost of $45,000,000, a loan interest rate of 3.2% (based on a market
rate of 5.0%, a parallel cost percentage of 90%, and a subsidized rate of 60% of the market
rate), and 18 years of principal repayments the debt service costs for a CWF loan would be

approximately $3,330,000 per year.

SEWER USER CHARGE IMPACTS

The impact of the plant expansion and upgrade on user charge rates is dependent upon the
method chosen to allocate the annual revenue requirement for capital and annual operating

costs over the various user categories. This will require a detailed user charge study.
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The 2010 MMSD budget adopted in October 2009 included $15,548,587 in operating costs
and $7,650,400 in debt service. The resulting service charge rates are shown in the following

table:

2010 MMSD Service Charge Rates

Parameter 2010 Rate
Volume $440.36 per MG
CBOD $0.12347 per pound
Suspended Solids $0.18778 per pound
Nitrogen $0.33234 per pound
Phosphorus $2.06383 per pound
Equivalent Meters $18.72 per year
Actual Customers $9.93 per year

The estimated annual residential service charge for MMSD-provided services in 2010 is
$122.

When debt service and operating costs for this project are fully incorporated into the 2014
budget, the residential service charge for MMSD provided services is estimated to be $154.
Of the charges, about $18.00 would be attributable to this project. This estimate assumes a
0.5 % annual increase in loads, a 5% annual increase in base operating costs, and a 6.6%
annual increase in debt service costs over the budgeted 2010 amounts. The estimate also
includes annual operating cost increase of $160,000 because of this project as shown in Table

7-2.

Residential customers pay for MMSD provided services and sewer service provided by their
local community. In 2010 the charge to a typical residential customer including both MMSD
charges and local community charges is estimated to be $245. In 2014 when the debt service
costs for the project are fully incorporated into customer bills, the typical residential service
charge is estimated to be $302. Without this project the estimated service charge would be
reduced by $18 to $284. The $18.00 increase is a 6.5% increase over the estimated charges

without this project.
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