TM-6: Life Cycle Cost Analysis of Water Treatment

Plant Alternatives

1.0 Introduction

This technical memorandum presents the life cycle cost analysis of alternatives for water treatment
plant consolidation and repurposing. The key factors in this evaluation include:

1. Capital costs for future water treatment plant upgrades;

2. Capital costs for new water transmission mains, or rehabilitation of existing mains,
required to maintain redundant supply options in an emergency disruption of service;

3. Operating costs for water treatment plant;

4. Energy costs for additional pumping associated with supplying water from treatment
plants more distant that the water treatment plant being repurposed; and

5. The economic present worth of capital costs and annual costs for each alternative,
including a range of economic factors representing high and low future cost inflation.

The life cycle cost evaluation was performed in conjunction with a series reviews meetings and
workshops with wholesale and retail customers and DWSD. These reviews and workshops allowed
for progressive input on the evaluation, the addition of alternatives and decision criteria, and the
subsequent short-listing of selected alternatives. The series of reviews and workshops included:

= March 2013: Phase 1 Report with the initial life cycle cost evaluation

= March and April: Master Plan Steering Team and Retail Customer Steering Committee
meetings to discuss treatment plan consolidation and repurposing

= May 2014: Board of Water Commissioners Workshop
= May 2014: DWSD Management Team Workshop
* June 2014: Wholesale Customer and Customers’ Engineers Workshop

= July 2014: Master Plan Steering Team discussion of update of life cycle cost for selected
alternatives

*  August 2014: Wholesale Customers, Analytical Work Group and DWSD Workshop.

The life cycle cost calculations for all alternatives are included in Attachment 1 to this TM. The list of
alternatives prior to short-listing included the following:

1. Maintain all five plants at the current MDEQ rated capacity of 1,720 MGD
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2.

Repurpose the Northeast plant, and upgrade remaining plants to their current MDEQ
rated capacity.

Repurpose the Southwest plant, and upgrade remaining plants to their current MDEQ
rated capacity.

Repurpose the Northeast and Southwest plant, and upgrade remaining plants to their
current MDEQ rated capacity.

Repurpose the Springwells plant, and upgrade remaining plants to their current MDEQ
rated capacity.

Reduce the capacity of all plants so that the sum of all capacities matches projected future
water demands in the planning period.

Expand the capacity of Lake Huron and maintain the current capacity of Water Works
Park

Repurpose the Lake Huron plant, and upgrade remaining plants to their current MDEQ
rated capacity.

Four alternatives were selected for further evaluation during the workshops in May and June:

1.
2.
3.

4,

2.0

Baseline—Maintain all five plants, but reduce the rated capacity to 1,000 MGD
Alternative 1—Repurpose Northeast and reduce other plants for a total of 1,000 MGD
Alternative 2—Repurpose Northeast and Southwest, total capacity of 1,000 MGD

Alternative 3—Repurpose Springwells, reduce other plants to a total of 1,000 MGD

Guiding Principles

Discussions at the workshops in May and June and at other steering committee meetings resulted in a
series of insights, observations and conclusions about plant consolidation and repurposing. These are
captured below in a list of “guiding principles” that set the context for the identification of alternatives
and the scope of the life cycle cost calculations:

1.
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The Water Works Park plant is the most modern plant, and it is strategically located to
provide pre-treatment for two other plants. Recommended yard piping improvements
will allow this plant to operate at design capacity.

The Lake Huron plant is a relatively new plant, and its location provides abundant high
quality water directly from Lake Huron. The plantis in good condition with low capital
needs. Recommended operating changes will reduce the cost of producing and pumping
water from this facility in the future.



TM-6 e Water Master Plan Update

3. Three intakes should be preserved in order to provide flexibility for future supply needs,
maintenance of intake structures, and response to temporary source water situations that
may require an emergency response.

4. Consolidating plants should reduce DWSD'’s fixed costs for water treatment.

5. Decisions on consolidation should be based on asset management principles; make
maximum use of viable existing infrastructure, and abandon or repurpose marginal assets
to renew the asset life for a new objective.

6. Recognizing that consolidation and repurposing will require several years, the
implementation should be done in a progressive, step-wise approach that provides
benefits with each step.

7. Consolidation and repurposing should support innovative proposals that may emerge
from other initiatives for the Blue Economy and Green Infrastructure.

8. The national and regional trend is declining per capita water demand, and there are
ambitious regional goals for reduction in non-revenue water. The consolidation and
repurposing plan should be reviewed at 5-year intervals to re-project the treatment
capacity requirements, which could be lower in the future.

3.0 Life Cycle Cost Analysis

The life cycle cost analysis required the consideration of capital costs, operating costs, and the staging
of when construction would occur. The different alternatives for water plant closures have
significantly different operating and capital costs. In order to compare all alternatives on a consistent
economic basis, the life cycle cost analysis considers the full time series of new capital, replacement,
salvage, and annual operating costs over the 20-year planning period. All costs in the time series are
then represented by one number, called the Present Worth.

The alternative with the lowest Present Worth cost is the most cost-effective in consideration of
expenditures and benefits. In developing the different alternatives, it is important that all meet the
same threshold of level of service for drinking water quality, wholesale customer contract pressure
and volume and redundancy.

Not all factors in the plant closure evaluation can be equated into annual costs and capital costs. There
are non-monetary factors, such as potential future scenarios for regulations and growth, and certain
risks that are best understood as additional decision criteria outside of the life cycle cost evaluation.
These non-monetary factors are discussed in Chapter 6 of this report.

The life cycle cost evaluation was performed in accordance with the United States Office of
Management and Budget Circular A-94, revised, titled: “Guidelines and Discount Rates for Benefit-
Cost Analysis of Federal Programs.” These guidelines are generally used in programs when federal
funding is provided for water and transportation projects.

In the context of the OMB Circular A-94 guidelines, the discount rate is an important economic factor.
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This factor is used to translate future expenditures and benefits over time to the single Present Worth
value described above. In order to compute Present Worth, it is necessary to discount future benefits
and costs. The OMB guidance on the use of discount rates is presented below:

“This discounting reflects the time value of money. Benefits and costs are worth more if they
are experienced sooner. All future benefits and costs, including non-monetized benefits and
costs, should be discounted. The higher the discount rate, the lower is the present value of
future cash flows. For typical investments, with costs concentrated in early periods and
benefits following in later periods, raising the discount rate tends to reduce the net present
value.”

The alternatives are structured so that benefits are consistent for all alternatives, as measured by the
level of service goals. The largest uncertainty for DWSD and its customers is how costs could rise in
the future, in order to achieve the level of service benefits. Future costs include construction,
financing, and energy, chemical, labor and benefits.

In order to address the uncertainty around future costs, the life cycle evaluation was performed twice,
once with a lower discount rate, then again with a higher discount rate. The low discount rate was 4
percent per year, and the high rate was 7 percent per year.

This range of rates is typical of the range of values currently used in the United States for cost-benefit
studies performed in accordance with Circular A-94. The higher discount rate reflects a scenario of
costs increasing at a higher rate than has been the case over the last 5 years. The lower discount rate
reflects a scenario of costs increasing at approximately the same rate as over the last 5 years.

Tables A and B in Attachment 1 present the calculations for the life cycle costs for all alternatives.
Table A presents the calculations for the 8 original alternatives and Table B presents the calculations
for the 4 selected alternatives. Both tables use the same basic calculation methodology. However, the
calculations for the selected alternatives include several new considerations that were requested
during the workshops. The sections below discuss these new considerations.

3.1 Labor Costs

There were several questions at the June 2014 wholesale customer workshop regarding the basis of
labor, overtime, and benefits costs. The original calculations used actual FY2013 costs for all of these
categories. Actual costs for FY2014 were recently obtained. A comparison of FY2013 actual costs,
FY2014 budget costs, and FY2014 actual costs is shown below in Table 3-1.

Table 3-1: Labor Cost Comparisons Related to Water Production

FY2013 Actual FY2014 Budget FY2014 Actual

Water Production $12,504,000 $18,427,000 $13,340,000

As of 2014, salary and wages, overtime and contract costs remained in flux due to operational
optimization efforts that are underway by the DWSD. The benefits structure was also fluid due to
financial scenarios driven by the ongoing bankruptcy proceedings.
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Given this dynamic situation, the sensitivity of the life cycle cost analysis was examined relative to the
actual and budget costs shown above. Results for each alternative are presented below in Table 3-2.

Table 3-2: Present Worth Summary at 4% Discount Rate for Various Annual Labor Costs

Alternative FY2013 Actual FY2014 Actual FY2014 Budget
S billions S billions S billions
Baseline 1.497 1.509 1.582
Alternative 1 1.391 1.397 1.455
Alternative 2 1.398 1.402 1.446
Alternative 3 1.488 1.499 1.558

3.2 Energy Costs

During the workshops, it was noted that the energy calculations were based on the assumption that all
flows from repurposed plants would need to be re-pumped. This is a conservative assumption,
because a portion of the water pumped from one plant would reach the service area of the former
plant without double pumping. The current life cycle cost analysis with the conservative assumption
on second pumping showed increases of 7, 10, and 16 percent for energy costs compared to the base
line.

At this time, the use of the 2035 hydraulic model has not progressed far enough to calculate the
average annual changes in energy costs for each alternative. Therefore, the current version of the
analysis leaves the energy costs the same as in the original analysis, and a sensitivity analysis was
performed, and is shown in the Table 3-3 below.

Table 3-3: Present Worth Summary at 4% and 7% Discount Rates for Various Annual Energy Costs (in
Shillions)

Alternative FY2013 Actual 25% Less Double Pumping 50% Less Double Pumping
S billions 1% 7% 4% 7% 4% 7%
Baseline 1.497 1.161 1.497 1.161 1.497 1.161
Alternative 1 1.391 1.079 1.380 1.070 1.367 1.060
Alternative 2 1.398 1.098 1.382 1.089 1.366 1.074
Alternative 3 1.488 1.179 1.469 1.164 1.449 1.148

For all scenarios, the lowest cost alternatives remain Alternatives 1 and 2.

3.3 Chemicals

There is no change in cost for chemicals from the earlier analysis. It is expected that chemical costs
will be reduced for the Lake Huron plant in the future, if this plant is converted to a direct filtration
process for a maximum day capacity of approximately 320 MGD. Such a change would reduce
operating costs, but it would not impact the relative ranking of the alternatives in the life cycle cost
analysis.
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34 Maintenance and Other

There is no change in these costs from earlier analysis. They continue to be based on the fiscal year
2013 costs for residuals handling and O&M related repair and replacement costs at each plant.

3.5 Plants

Since the original presentation of water treatment plant upgrade costs in March 2014, the master
planning team and DWSD have further evaluated and refined the needs assessment for each plant.
Tables B-12 to B-16 present a worksheet for each plant showing the results of the needs assessment,
the source of the information, and how each type of cost was handled in the life cycle cost analysis.

The needs assessment numbers are based on restoring the full capacity of each plant. However, with
the exception of the Water Works Park plant, all alternatives are based on a future capacity that is
lower than the current design capacity. Therefore, the needs assessment estimates are pro-rated
down based on the estimated future capacity. There are three types of pro-rating situations:

1. Costs that are fixed regardless of the range of plant capacity being considered.

2. Costs are generally proportional to plant capacity. Note that a factor of 10% was added
when reducing the estimated cost for reduced capacity at each plan, to allow for a
diseconomy of smaller scale.

3. Costs that are not included in the life cycle cost analysis because these are for high lift
pumping or other improvements that will be needed regardless of plant consolidation.
(Note that the current contract for filter rehabilitation at the Springwells plant has been
included in this category.)

The hydraulic model is used in each of these alternatives to determine the probable capacity required
at each plant, based on a total maximum day demand of 1,000 MGD. These capacities are shown on
Table 3-4. These capacities were then used to reduce the plant rehabilitation cost by prorating the
original costs for restoring the plants to their current rated capacities. In doing this proration
calculation, an estimate was made for fixed costs that would not change with incremental changes in
capacity, such as electrical and HVAC systems, vs costs that are proportional to capacity.

Table 3-4: Model Simulated Water Treatment Plant Capacities for Selected Alternatives
Alternative 2 -

Baseline — Alternative 1 - Northeast WTP & Alternative 1 -
Reduced WTP Northeast WTP Southwest WTP Springwells WTP
Water Treatment Capacities (all Repurposed and Repurposed and Repurposed and
Plant plants operating) others reduced others reduced others reduced
Lake Huron 285 314 319 322
Northeast 145 60 (V) 60 ) 300
Southwest 152 123 70 140
Springwells 186 341 444 262 ()
Waterworks 232 222 237 238
Total 1000 1000 1000 1000

(1) Flow rate from plant that is proposed to be used as a pumping station. Treatment processes to be closed.
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3.6 Regulatory Compliance & Inventory

At the workshop in May, DWSD requested that the cost of regulatory compliance and the cost of
equipment and supply inventory for each plant be included in the cost analysis. The project team
researched these costs, and the following approach was used:

= (Capital costs for potential future regulations were approximated by including estimates to
install UV, ozone and chlorine gas conversion at each plant (except for Water Works Park
which has ozone disinfection). These costs were added and incorporate a 50% probability
that these investments would be mandated during the planning period.

*= Compliance reporting: Water Quality Group staff costs and lab costs were included in the
previous analysis. The latest analysis adds the cost of labor for 1.0 full time equivalent
(FTE) for headquarters staff per plant per year to handle compliance related issues.

= All supplies and spare parts are stored at the plants, so there is no storage cost.

= The Materials Management Group in the Finance Division included 38 staff. Based on
discussion with DWSD it was agreed that the effort to manage inventory for each plant can
be estimated by allowing for 1.0 FTE per plant per year for staff in the Materials
Management Group.

3.7 Transmission Mains

An updated set of maps has been prepared to show the new inter-plant water transmission mains.
These maps are provided in Attachment C. New mains were identified where the hydraulic model
showed that velocity exceeded 10 feet per second or head loss exceeds 3 feet per 1,000 feet.

The cost of the Garland Main Replacement ($68 million) has been added, to the two alternatives that
include repurposing the Northeast water treatment plant. Also, consistent with earlier analysis of the
original 8 alternatives, the cost of the Water Works Park (WWP) Yard Piping and Metering Project
($38 million) is included as a transmission cost for all alternatives, because this project will allow the
WWP plant to convey the full plant capacity into the transmission system.

The cost for a new, dedicated raw water transmission main from Southwest to Springwells has been
included, in order to preserve the intake at Fighting Island. This is a substantial new cost for the
alternative of repurposing the Southwest plant while preserving the intake. (The previous analysis of
alternatives in Table A proposed to handle the raw water transmission from Southwest to Springwells
as an emergency procedure with valve operations on existing mains, rather than dedicating a new
transmission main.)

3.8 Life Cycle Cost Factors — Salvage Value

One comment from the workshops was that salvage value should be shown more clearly. Salvage
values are now shown on the worksheet title “LCA Factors”. Salvage value calculation is based on a
service life of 100 years for pipelines and buildings, and a service life of 20 years for electrical and
mechanical equipment. The salvage values were calculated as if new water main construction is
completed in 2020 and water treatment plant upgrades are completed in 2025. The salvage value is
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calculated for the fraction of remaining service life at the end of the planning period, 2035. These
calculations are shown in Table B-9.

Additional analysis was performed, based on a request at the AWG workshop, to compare the life cycle
cost analysis with and without accounting for salvage values. The results of this comparison are
shown below in Table 3-5. Note that the ranking of two alternatives switches when salvage value is
not included. These two alternatives also switch ranking for certain other sensitivity analyses. Due to
this sensitivity, it is recommended that re-purposing be done in two phases. In the first phase,
complete the repurposing of Northeast by 2020; in the second phase then re-examine at the
economics of repurposing the Southwest plant between 2020 and 2025.

Table 3-5: Present Worth Summary at 4% and 7% Discount Rates with and without Salvage Value

Present Worth at 4% Discount Rate (S Millions)

Alternative With Salvage Value Without Salvage Value
Baseline: Reduce All Plants to total of

1,000 MGD $1,530 $1,705
Repurpose Northeast WTP; total capacity

of all plants = 1,000 MGD $1,443 $1,615

Repurpose Northeast and Southwest
WTPs total capacity of all plants = 1,000

MGD $1.439 $1,646
Repurpose Springwells WTP total
capacity of all plants = 1,000 MGD $1,489 51,691

4.0 Decommission and Re-commission Cost Example

A question was received at the August 2014 workshop regarding the cost to bring a plant back on-line
after decommissioning it. The master plan team evaluated this question by developing the costs to
decommission 80 MGD of filtration capacity at either the Lake Huron or Springwells WTP and then re-
commission that capacity after a period of 20 years. The planning team also evaluated the cost to
maintain treatment operations for 80 MGD over the same period. The cost estimates and details are
provided in Tables B-18 to B-20.

Results of this cost analysis show that the present worth cost estimate to operate 80 MGD of
conventional filtration basins for 20 years is approximately $3.8 to $4.7 million dollars depending on
interest rate applied (7% v. 4% respectively). The decommissioning and re-commissioning present
worth cost estimates totaled $1.4 to $2.5 million dollars. Thus the cost to decommission, then
recommission in the future, if necessary, is approximately half the cost of operating the filters in
anticipation of having the capacity available, if needed in 20 years. The cost estimates are detailed in
Tables B-18 to B-20 in Attachment 1.

5.0 Updated Cost of Original Alternative to Maintain All 5 Plants at
MDEQ Rated Capacity

Table 6-6 in Chapter 6 provides an overall summary of the life cycle cost analysis plus non-monetary
factors. The first alternative titled “Maintain All 5 Plants at Current MDEQ Rated Capacity” is the
original first alternative that was evaluated in the March 2014 life cycle cost analysis. The present
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worth cost of this alternative shown in Table A-1 is $1,628 million and its annual cost is $48.57
million.

The evaluation of the selected alternatives included additional costs for regulatory compliance and

materials inventory that were not considered in the original screening of alternatives. Table 5-1
below shows these additional costs:

Table 5-1: Adjusted Cost for Maintaining All 5 Plants at Current MDEQ Rated Capacity ($1,000s)

Present Worth Cost Total Annual Cost

(4% discount rate)
Original Total shown in Table A-1. $1,628,000 $48,570
Additional Cost for Regulatory Compliance $398,000 6,100
Additional Cost for Materials Inventory 3,000 200
New Total shown in Table 6-6 $2,029,000 $54,870
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Attachment A

Table A-1. Summary of Water Treatment Plant Life Cycle Cost Analysis at 4% Discount Rate FY 2015 to FY 2034

Annual WTP O&M Costs Capital Needs through FY 2034 Present Worth
{$ thousands) {$ thousands) {$ thousands)

Alternative Labor Energy Chemical Other Total WTP Mains March 2014
1. Maintain current rated
capacity at all plants 5 12,500 S 23,200 5 8,230 5 4,640 5 48 570 5 980,800 5 38,000 S 1,628,000
2. Repurpose Northeast 5 10,590 5 24,850 5 8,230 5 3,520 5% 47,190 5 770,900 5 70,100 5 1,447,000
3. Repurpose Southwest $ 10,640 $ 23,960 $ 8,230 $ 2,770 5 45,600 $ 200,600 $ 58,600 s 1,531,000
4. Repurpase Northeast and
Southwest 5 8,730 S 25,600 5 8,230 5 1,650 5 44 210 ) 690,600 5 83,200 S 1,343,000
5. Repurpase Springwells ) 10,390 S 26,880 S 8,230 5 3,920 S 49,420 5 536,400 5 328,800 5 1,508,000
6. Expand Lake Huron plus
use Waterworks Park $ 8120 0§ 33330 S 5720 0§ 3500 S5 soe7ol||s 211000 5 18327001 s 2458000
7. Reduce rated capacity
across all plants ) 11,860 S5 24,690 5 8,230 5 4,640 ] 49,420 5 784,800 5 140,500 5 1,558,000
8. Repurpose Lake Huron 5 10,920 S 13,460 5 8230 & 4,140 % 36,/50] | 5 805,300 5 320,500 5 1,562,000

Sec Table J 2 for analysis at 7 percent discount rate.
See Tables 1-3 to )-10 for supporting documentation and explanatory notes.
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Tahle A-2. Summary of Water Treatment Plant Life Cycle Cost Anmalysis at 7% Discount Rate FY 2015 to FY 2034

Annual WTP O8M Costs Capital Needs through FY 2034 Present Worth
($ thousands) {5 thousands) {% thousands)

Alternative Labor Energy Chemical Other Total WTP Mains March 2014
1. Maintain current rated
capacity at all plants $ 12500 § 23,200 5 8230 % 4,640 3§ 485/0118 980,800 s 38000015 1,217,000
2. Repurpose Nertheast $ 10590 & 24850 % 8230 5 3520 § 47,190 15 770,900 S 70,100 | S 1,089,000
3. Repurpose Southwest 5 10,640 5 23,960 5 8,230 5 2,770 5 45,600 5 900,600 s 58,600 5 1,147,000
4. Repurpose Northeast and
Southwest 5 8,730 5 25,600 s 8,230 5 1,650 5 44,210 5 690,600 5 83,200 s 1,012,000
5. Repurpose Springwells $ 10390 $ 26880 $ 8230 $ 3520 % 23420 | | s 536400 $ 328200 | s 1,157,000
6. Expand Lake Huron plus
use Waterworks Park 5 8,120 5 33,330 5 5,720 s 3,500 5 50,640 5 321,100 $ 1,%32,/00 5 1,949,000
7. Reduce rated capacity
across all plants s 11,860 S 24,550 S 8,230 S 4,640 s 45,420 S 784,800 s 140,500 S 1,176,000
8. Repurpose Lake Huron $ 10920 5 13,460 5 8230 5 4,140 5 36,750 | | & 805,300 & 3205000 | & 1,185,000

See Table -1 for analysis at 4 percent discount rate.
Scec Tables 1 3 to 1 10 for supperting documentation and explanatory notes.
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Table A-3 Labor Cost Estimates

Baseline FY 2013 Costs

TOTAL SALARY | CONTRACT TOTAL ALL
PLANTS SALARY / WAGES OVERTIME BENEFITS & BENEEITS LABOR LABOR

LAKE HURON (LH) $929,102 $294 846 $576,091 $1,800,039 $166,188 $1,966,227
NORTHEAST (NE) $1,230,407 $432,035 $597,014 $2,259,457 $46,000 $2,305,457
SOUTHWEST (SW) $1,184 084 $366,352 $785,399 $2,335,835 $46,000 $2,381,835
SPRINGWELLS (SPW) $1,288,409 $541,517 $699,440 $2,529,367 $46,000 $2,575,367
WATERWORKS PARK $1,774102 $699,840 $755,393 $3,229,336 $46,000 $3,275,336
TOTAL $6,406,104 $2,334,591 $3.413,338 $12,154,033 $350,188 $12,504,221
Alternatives Labor Estimate  Explanation of Estimate
Maintain current rated capacity at $ 12,504,221 Same as Base Line
all plants

2 Repurpose Northeast S 10,592,794  Subtract NE total labor from Base Line, retain labor legacy cost

3 Repurpose Southwest S 10,640,749  Subtract SW total labor from Base Line, retain labor legacy cost
Repurpose Northeast and ) .

S 8,729,322  Subtract NE and SW total labor from Base Line,retain labor legacy cost

Southwest

5 Repurpose Springwells S 10,390,485 Subtract SPW total labor from Base Line, retain labor legacy cost
Expand Lake Huron plus S 8120.779 Estimated to double operations and maintenance positions at LH; subtract labor for NE,
Waterworks Park S SW and SPW; retain labor legacy cost
Reduce rated capacity across all Estimated to allow reduction of 8 positions in operations staff, retain labor legacy cost.

S 11,863,508

plants See J-10 Notes.

8 Repurpose Lake Huron S 10,918,215 Subtract LH total labor from Base Line, retain labor legacy cost
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Table A-4 Energy Cost Estimates
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Southwest

Estimate Tor
LOCATION DTE Bill Natural Gas and Estimated
Diesel Energy Cost
LAKE HURON (LH) $7,379,969 5 2051991 % 7675168
NORTHEAST (NE) 54,728,583 ) 189,143 1 % 4917 727
SCUTHWEST (8W) 52,037,826 ) 81913 | % 2,119 338
SPRINGWELLS (SPVWY) 55,473,759 S 2189501 % 5,692,709
VWATERWORKS PARK $2,690,296 S 107612 ] $ 2,797,908
Totals:| $22,310,433 | $ 892417 | $ 23,202,850
Alternatives Treat and Pump Second Pumping1 Total Energy Explanation of Estimates
Maintain current rated capacity $23,202,850 $ - 23,202,850 Same as Baseline Total Energy
at all plants
Treat & pump costs are based on [baseline
2 Repurpose Northeast 521,530,823 § 3,317,100 & 24,847,923 total energy cost - total energy at NE + high
lift % at NE).
Treat & pump costs are based on (baseline
3 Repurpose Southwest 522,884,949 § 1,073,100 $ 23,558,049 total energy cost - total energy at SW + high
lift % at SW).
Treat & pump costs are based on (baseline
Repurpose Northeast and $21.212.922 S £390.200 § 25,603,122 total energy cost - total encrgy at NE - total

energy at SW + high lift % at NE + high lift %
at SwW).

5 Repurpose Springwells

$21,324,256 S

5,558,500 S

26,882,756

Treat & pump costs are based on (baseline
total energy cost - total energy at SPW + high
lift % at SPW).

Expand Lake Huron plus
\Waterworks Park

516,835,214 S 16,490,580 S

33,325,784

See note below

Reduce rated capacity across
all plants

$23,202,850 & 1,490,250 5

24,693,100

Same as Baseline Total Energy plus Second
Pumping (see Table A-11)

8 Repurpose Lake Huron

515,527,682 S (2,063,000) 5

13,464,682

See note below

~ Sacond Pumping Costs - See Additional Calculations [Takle A-11)
Alternative G Treat and Pump costs assume 87,600 MG/yr fram WWP + 113,942 MG/yr from LH, cast to pump fram WWP=540/MG,
cost to pump fram LH = $117/MG [Avg of $§75/MG 6 manths and $159/MG & months). $117*113,942+540*87,600
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Baseline FY 2013 Costs

Table A-5 Chemical Cost Estimates

Alternatives

LOCATION FAAR Report

LAKE HURON (LH) $1,785,772
NORTHEAST (NE) $1,189,496
SOUTHWEST (SW) $861,895
SPRINGWELLS (SPW) $1,883,181
WATERWORKS PARK $2,513,933
Totals: $8,234 276

Estimated

Chemical Cost

Explanation of Estimate

1 Maintain current rated capacity

$8,234,276 Same as Base Line
at all plants
2 Repurpose Northeast $8,234,276 See Note
3 Repurpose Southwest 58,234,276 See Note
4 Repurpose Northeast and
pure $8,234,276  See Note
Southwest
5 Repurpose Springwells $8,234,276 See Note
6 Expand Lake Huron plus $5 715.000 Based on current chemical dosage at
Waterworks Park T Lake Huron, pending pilot testing
7 Red ted it
eauce rated capadity across 58,234,276 Same as Base Line
all plants
8 Repurpose Lake Huron 58,234,276 Same as Base Line

Note: Alternatives 2-5 Same as Base Line, because chemical purchase costs are similar amang
plants and total annual volume of treated water is the same for all alternatives.
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Table A-6 Other O&M Cost Estimates

C&M Related
LOCATION Residuals Repair and
Replacement Total
LAKE HURON (LH) $ 504000]|% 504,000
NORTHEAST (NE) $ 1,118,000 % 1,118,000
SOUTHWEST (SW) $9600001 % 1,774000| % 1,870,000
SPRINGWELLS (SPW) 3 7180001 % 718,000
WATERWORKS PARK $35,000] % 395,000 1% 430,000
Totals: $131,000 $4,509,000| $ 4,640,000
Estimated
Alternatives Other Cost Explanation of Estimate
Maintain current rated )
. 54,640,000 Same as Base Line
capacity at all plants
2 Repurpose Northeast $3,522,000 Subtract NE Total from Base Line
3 Repurpose Southwest $2,770,000 Subtract SW Total from Base Line
R Northeast and
EpUTPOSE HOTNEAst ANt ¢1,652,000 Subtract NE + SW Total from Base Line
Southwest
5 Repurpose Springwells $3,922,000 Subtract SPW Total from Base Line
Expand Lake Huron plus Estimated to be $3,500,000 based on new size of Lake Huron
$3,500,000
Waterworks Park plant
Reduce rated capacit
pacity $4 640,000 Same as Base Line
across all plants
8 Repurpose Lake Huron 54,136,000 Subtract LH Total from Base Line
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Table A-7 Water Treatment Plant Upgrade Cost Estimates

Engineering,
Estimated Estimated Legal, Admin
Construction Decommissioning and Estimated Capital
Alternatives Cost Cost Cc)ntingencyz Cost Reference
Maintain current rated capacity )
at all plants S 754,482,093 | § - S 226,344,628 | S 980,826,721 |Phase 1 Interim Report
2 Repurpose Northeast S 591,964,053 | § 1,000,000 | $ 177,889,216 | S 770,853,269 |Phase 1 Interim Report
3 Repurpose Southwest S 691,773,832 | S 1,000,000 | $ 207,832,150 | $ 900,605,982 |Phase 1 Interim Report
R Northeast and
epurpose Northeast an $ 529,255,792 | § 2,000,000 |$ 159,376,738 | $ 690,632,530 |Phase 1 Interim Report
Southwest
5 Repurpose Springwells S 410,638,665 | 2,000,000 | S 123,791,600 | S 536,430,265 |Phase 1 Interim Report
E d Lake H |
Xpand Lake fiuron plus $ 244,000,000 | $ 3,000,000 | $ 74,100,000 | $ 321,100,000 |See below!
Waterworks Park
Red ted it TM 13 estimat led
educe rated capacity across $ 602,700,000 | $ 1,000,000 | $ 181,110,000 | $ 784,810,000 estimates scale
all plants down for lower capacity.
8 Repurpose Lake Huron S 618,449,883 | S 1,000,000 | § 185,834,965 | S 805,284,848 |Phase 1 Interim Report

Concept estimate for direct filtraton and increase to 800 MGD; $ 6 million low lift pumping, $ 30 million high lift pumping and
Total construction cost estimate is $244,000.000

new treatment facilities at $C.52 per gallon.

ZEngineering, Legal, Admin and Contingency estimated at 30% of construction & decommissioning costs

TM-6 Page 16
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Table A-8 Inter-Plant Water Transmission Capital Cost Estimates

Engineering,
Estimated Legal, Admin-
Construction istration and Estimated Capital
Alternatives Cost Contingency Cost Explanation
Maintain current rated capacity This project has been
$ 35,000,000 $ 3,000,000 S 38,000,000 _ _
gt all plants designed and bid.
2 Repurpose Northeast ) 53,900,000 S 16,170,000 S 70,070,000 See Phase 1 Interim Report
3 Repurpose Southwest S 45,100,C00 $ 13,530,000 S 58,630,000 See Phase 1 Interim Report
Repurpose Northeast and
purp S 64,000,000 S 19,200,000 $ 83,200,000 See Phase 1 Interim Report
Southwest
5 Repurpose Springwells S 252,900,000 S 75,870,000 S 328,770,000 See below
Expand Lake Huren plus
®» uron piu $  1,179,000,000 $ 353,700,000 $  1,532,700,000 See helow
Waterworks Park
Reduce rated capacity across
S 108,113,000 § 32,433,900 S 140,546,900 See below
all plants
& Repurpose Lake Huron S 246,576,000 S 73,972,800 § 320,548,800 See below
Mains for Alternative 5 150,000 feet of new transmission to interconnect plants = $217,900,000
Mains for Alternative & Second feed from Lake Huron, add new Chesterfield PS, increase capacity at NSC
new pipeline Chesterfield to Edison Corridor, and new inter-plant mains proposead for
Alternative 5 = $ 1,144,000,000
Mains for Alternative 7 43,000 feet of new 72" main = $73,113,000 (See Table in Chapter 5-Phase 1 Interim Report)
Mains for Alternative 8 50 miles of 84" main parrallel to existing main from NE WTP to Imlay City
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Table A-9 Life Cycle Cost Analysis Factors

1 Planning Pericd

July 1, 2015, to June 30, 2034,

Therefore, the FY2013 Base Line costs were escalated 2 years using a rate of 3 percent per year.

2 Discount Rate

Two different discount rates were used, 4 percent and 7 percent, the results are shown on Tables J-1 and I-2, respectively.

3 Cost Escalation

A 3 percent annual rate of inflation was used, based on recent cost trends in construction cost and operating costs.

4 Phasing of Contruction Costs

A detailed scheduling of contruction for proposed water treatment plant upgrades will be performed in Phase 2. For the

purpose of the Phase 1 life cycle cost analysis, it was assumed that construction would be scheduled over the full 20-year
period following approximately the schedule shown balow:

Period

2015-2018
2020-2024
2025-2029
2030-2034

2015-2019

Type of Upgrade Activity

Percent of Total
Construction Cost

Safety, Water Quality 10
Efficiency, Water Quality 25
Efficiency, Water Quality 30
Service Life Renewal 35
New inter-plant transmission mains 100

5 Service Life, Salvage Value and Stranded Costs

Water mains and structures were assigned a 100 year service life for salvage value calculations. Mechnical equipment
was assigned a 20-year service life.
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Table A-9 Life Cycle Cost Analysis Factors {(Continued)

In alternatives that consider closing Springwells and Southwest, there are significant recent capital costs or ongoing construction
and these costs can not be used for customers, but are already being financed through ravenue bonds. These "stranded costs”
are handled outside of the life cycle cost calculation, along with other subjective factors.

6 Economic Present Worth Factors Yearsof 3%/yr Present Present 4% 7%
Escalation Escalation Worth Worth Aggregate Aggregate
% Period Mid Point from 2013 Factor Factor 4% Factor 7% Factor Factor
10 2015-2019 2017 4 1.12 0.89 0.82
Water Treatment Plants 25 2020-2024 2022 9 1.30 0.73 0.58 0.909 0.654
30 2025-2029 2027 14 1.51 0.60 0.42
35 2030-2034 2032 19 1.75 0.49 0.30
Inter Plant Transmission 100 2015-2024 2020 7 1.23 0.76 0.62 0.935 0.763
Annual Costs Present Worth Factor for 20 Years 136 10.6

Water Treatment Plant and Inter Plant Transmission Costs Present Warth Factors based on number of years from 2014
to Mid Point of cost assignment period.
Aggregate present worth factors for WTPs based on % of projects completed in each 5-yr window from 2015 to 2034.
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Table A-10 Notes to Accompany Life Cycle Cost Tables

1. Annual Volume of Water Production

All aperting costs are based an treating 201,542 million gallons per year, which was the measured production in FY2013,

Plant FY2013 (Million
Gallons)
Waterworks Park 30,379
Lake Huron 49,809
Northeast 38,512
Springwells 60,906
Southwest 21,936
Total 201,542
Actual
Budgeted Positions on
2. Staffing Profile Positions 6/30/13 Adwmin Chemist Qperators Maint. Contract Total Staff
LAKE HURON 28 23 2 4 9 5 3 23
NORTHEAST 28 25 3 4 9 9 0 25
SOUTHWEST 26 20 1 4 7 8 0 20
SPRINGWELLS 42 32 2 8 14 8 0 32
WW PARK 37 28 2 7 12 7 0 28
TOTAL 161 128 10 27 51 37 3 128
3. Assumptions an Future Staffing
1. High lift pumps at treatment plants that are closed will continue to operate and will ba automated like other booster stations
2. Alternative 7 of reduced capacity at all plants, assume that operations staff for NE, SPW, LH reduced by one fourth. No reduction in and maintenance staff,
3. Labor legacy cost tentatively estimated to be 6654 of benefits, based on communications with DWSD
4. Lake Huron direct filtration at 800 MGD estimated at 14 new positions
CDM
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Table A-11 Supplemental Calculations to Accompany Life Cycle Cost Tables

1. Energy cost for high lift pumping is based on €5-1272 Energy Audit recently updated for WWP

Percent of annual electric power required for high lift pumping:

Low High Backwash Other Total

Lake Huron 10 80 10 100
Northeast 28 66 1 5 100
Southwest 9 85 0 & 100
Springwells 29 65 1 5 100
Waterworks 13 75 2 10 100

Upgrade Cast Costs Casts for Cost for

for Rated Associated with Support Reduced
Reduced Capacity Scenario as Fallows [MGD) Capacity Capacity Systems® Capacity
Lake Huron 300 400 § 136,032,210 5 45,300,000 5 90,732,210 $ 128,104,710
Northeast 150 300 $ 162,518,040 S 107,400,000 & 55,118,040 S 119,558,040
Southwest 130 240 & 62,708,261 & 34,900,000 S 27,808,261 S 56,600,761
Springwells 200 540 5 343,843,428 $ 170,600,000 5 173,243,428 $ 249,065,650
Waterworks 240 240 & 49,380,154 S 49,380,154
Total 1070 S 602,709,315
*For Springwells, "Systems” includes ongoing 1958 Filter Rehabilitation Project

- ——S8econd Pumping Estimated Annual Volume [Million Gallons)—------—--
Second
i Estimated
Pumping Facility L? ke Huron/Imlay Northeast Springwells Water Works Southwest Pumping Second
City Park Annual Velume Pumping Cost
{MG)

Unit Cost ($/MG] 5 15310 § 5420 | % 48.00| 5 3960 | 5 26.90
Alternative 2 15,000 - - 23,500 - 28,500 | & 3,317,100
Alternative 3 - - 21,900 - - 21900 | 4 1,073,100
Alternative 4 15,000 - 21,900 23,500 - 60,400 | 5 4,390,200
Alternative 5 25,000 12,000 - 23,500 - 650,900 5 5,558,500
Alternative 6 97,800 - - 23,500 - 121,300 | & 16,480,580
Alternative 7 7,500 - - 7,500 - 15000016 1,490,250
Alternative 8 {30,000} 50,000 - - - S (2,063,000
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Attachment B

Table B-1. Summary of Water Treatment Plant Life Cycle Cost Analysis at 4% Discount Rate FY 2015 to FY 2034

Annual WTP O0&M Costs Capital Needs through FY 2034 Present Worth
{$ thousands) {$ thousands) {$ thousands)
Alternative Labor Energy Chemical Other Total WTP Mains March 2014
Baseline - Maintain Five
Plants S 12,500 S 23,200 5 8230 & 4,640 $ 48,570 S 997,000 5 104900 || & 1,530,000
1. Repurpose Maortheast;
Maintain Four Plants S 10,590 $ 24,850 5 8230 & 3,520 $ 47,190 S 284,500 S 139,200 | 1,443,000
2. Repurpase Mortheast and
Southwest; Maintain Three
Plants S 8,730 $ 25,600 5 8230 & 1,650 S 44,210 S 240,800 5 260,800 | & 1,439,000
3. Repurpose Springwells;
Maintain Four Plants S 10,390 S 26,880 s 8,230 [ 3,920 S 49,420 S 763,200 S 303,700 [ 1,489,000
Table B-2. Summary of Water Treatment Plant Life Cycle Cost Analysis at 7% Discount Rate FY 2015 to FY 2034
Annual WTP O&M Costs Capital Needs through FY 2034 Present Worth
{$ thousands) {$ thousands) {$ thousands)
Alternative Labor Energy Chemical Other Total WTP Mains March 2014
Baseline - Maintain Five
Plants $ 12500 % 23200 5 8230 % 4640 ¢ 485808 997,000 S  104900]|S$ 1,178,000
1. Repurpose Mortheast;
Maintain Four Plants S 10,590 $ 24,850 S 8230 & 3,520 S 47,200 S 884,500 S 139,200 | $ 1,117,000
2. Repurpcse Northeast and
Southwest; Maintain Three
Plants S 8,730 S 25,600 5 8230 & 1,650 S 44,220 S 840,800 S 260,800 | 8 1,127,000
3. Repurpose Springwells;
Maintain Four Plants S 10,390 S 26,880 S 8230 3§ 3,920 S 49,430 S 763,200 S 303,700 | 5 1,170,000

All alternatives provide a total rated capacity of 1,000 MGD.
See Tables B-3 to B-10 far supporting documentation and explanatory notes.
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Baseline FY 2013 Costs

Table B-3 Labor Cost Estimates

TM-6 e Water Master Plan Update

TOTAL SALARY | CONTRACT | TOTAL ALL
PLANTS SALARY /WAGES | OVERTIME BENEFITS 2 BENEFITS | ABOR | ABOR
CAKE HURON (LH) $929,102 $294,846 $576,001 $1,800,039 $166,188 $1.066,227
NORTHEAST (NE) $1,230,407 $432,035 $597,014 $2,259,457 $46,000 $2,305,457
SOUTHWEST (SW) $1,184,084 $366,352 $785,399 $2,335,835 $46,000 $2,381,835
SPRINGWELLS (SPW) $1,288,409 $541,517 $699,440 $2,529,367 $46,000 $2,575,367
WATERWORKS PARK $1,774,102 $699,840 $755,393 $3,229,336 $46,000 $3,275,336
TOTAL $6,406,104 $2,334,591 $3,413,338 $12,154,033 $350,188| $12,504,221

Alternatives

Labor Estimate

Explanation of Estimate

Maintained same labor as for current rated capacity, because most of labor cost is for

Baseline - Maintain Five Plants S 12,504,221 . .
average daily production.

R Northeast; Maintai . .

epurpose Northeast, Maintain ) 10,592,794 | Subtract NE total labor from Base Line, retain labor legacy cost
Four Plants
R Northeast and

epurpose or‘ ea‘s an S 8,729,322 | Subtract NE and SW total labor from Base Line,retain labor legacy cost
Southwest; Maintain Three Plants
Repurpose Springwells; Maintain . .

) 10,390,485 | Subtract SPW total labor from Base Line, retain labor legacy cost

Four Plants
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Baseline FY 2013 Costs

Table B-4 Energy Cost Estimates

Estimate for Natural

Estimated Energy

LOCATION DTE Bill .
Gas and Diesel Cost
LAKE HURON (LH) $7,379,969 $ 2951991 % 7,675,168
NORTHEAST (NE) $4,728,583 $ 189,143 | $ 4917727
SOUTHWEST (SW) $2,037,826 $ 815131 % 2,119,339
SPRINGWELLS (SPW) $5,473,759 $ 2189501 % 5,692,709
WATERWORKS PARK $2,690,295 $ 107612 | $ 2,797,908
Totals: $22,310,433 $ 892,417 | $ 23,202,850
Alternatives Treat and Pump Second Pumping1 Total Energy Explanation of Estimates
Baseline - Maintain Five Plants $23,202,850| § - S 23,202,850 same as Baseline Total Energy
R Northeast: Treat & pump costs are based on
N(]ap?u:p.os;a orPI eats ! $21,530,823| $ 3,317,100 | S 24,847,923 |(baseline total energy cost - total
aintain rour Flants energy at NE + high lift % at NE).
Treat & pump costs are based on
Repurpose Northeast and (baseline total energy cost - total
2 Southwest; Maintain Three $21,212,922] 5 4,390,200 | 5 25,603,122 |energy at NE - total energy at SW
Plants + high lift % at NE + high lift % at
SW).
Treat & pump costs are based on
Repurpose Springwells; 421324.256| $ 5,558,500 | $ 26,882,756 (baseline total energy cost - total

Maintain Four Plants

energy at SPW + high lift % at
SPW).

! Second Pumping Costs - See Additional Calculations (Table B-11})
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Baseline FY 2013 Costs

Table B-5 Chemical Cost Estimates

Alternatives

LOCATION FAAR Report

LAKE HURON (LH) $1,785,772
NORTHEAST (NE) $1,189 496
SOUTHWEST (SW) $861,895
SPRINGWELLS (SPW) $1,883,181
WATERWORKS PARK $2,513,933
Totals: $8,234,276

Estimated

Chemical Cost

Explanation of Estimate

Maintain Four Plants

Baseline - Maintain Five Plants 68,234,276 Same as Base Line
R Northeast; Maintai
epurpose Northeast; Maintain 48234276 See Note
Four Flants
Repurpose Northeast and
2 Southwest; Maintain Three $8,234,276 See Note
Plants
Repurpose Springwells;
PUTP pring $8,234,276 See Note

Note: Alternatives 2-5 Same as Base Line, because chemical purchase costs are similar among

plants and total annual volume of treated water is the same for all alternatives.
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Baseline FY 2013 Costs

Table B-6 Other O&M Cost Estimates

) O&M Related
LOCATION Residuals Repair and
Replacement Total

LAKE HURON (LH) $ 5040001 % 504,000
NORTHEAST (NE) $ 1,11800019% 1,118,000
SOUTHWEST (SW) $96,0000 3 1,774000]1 % 1,870,000
SPRINGWELLS (SPW) $ 718000 |$% 718,000
WATERWORKS PARK $35,000] $ 395000 % 430,000

Totals: $131,000 $4.509,000] $ 4,640,000

) Estimated . .
Alternatives Explanation of Estimate
Other Cost
Baseline - Maintain Five )
54,640,000 Same as Baseline FY2013 Costs
Plants
Reprurp.ose Northeast; $3,522,000|Subtract NE Total from Baseline
Maintain Four Plants
Repurpose Northeast and
2 Southwest; Maintain Three $1,652,000|Subtract NE + SW Total from Baseline

Plants
Repurpose Springwells; $3,922,000|Subtract SPW Total from Baseline

Maintain Four Plants
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Table B-7 Water Treatment Plant Upgrade Cost Estimates
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Alternatives

Estimated
Construction Cost!

Estimated
Regulatory
Compliance and

2
Inventory

Estimated
Decommission-
ing Cost

Engineering, Legal,
Admin and

Ct:mtl'ngem:\f3

Estimated Capital
Cost

Baseline - Maintain Five Planls

[ 550,754,814

$ 216,200,000

5 230,086,444

S 597,041,259

1 Repurpose Norlheasl;
Maintain Four Plants

5 499,999,299

$ 175,400,000

S 204,119,790

S 884,519,089

2 Repurpose Northeast and
Seuthwesl; Mainlain Three
Plants

5 498,746,101

S5 138,000,000

S 194,023,830

5 840,769,931

3 Repurpose Springwells;
Maintain Four Flants

S 431,554,668

5 150,500,000

[3 R

5 5,000,000
5 10,000,000
$ 5,000,000

S 176,115,400

S 763,171,068

'See work sheets B-13 to B-17

7Regu|at0ry compliance = U¥+0zone-Chlorine Conversion before 2035 50% chance; plus central W{ Staff labor plus central administration labor

PW (see below).

3Engimeering-‘;, Legal, Admin and Contingency estimated at 30% of construction & decommissioning costs

Total for Regulatary
Compliance and

Inventory
Plant Management UV/Ozone CL2|PW Compliance Lbr |PW Inventory Labor
Northeast ] 40,800,000 | 5 45,000,000 | % 30,000,000 | § 1,800,000 | 5 1,500,000
Southwest 5 37,400,000 | 48,200,000 | 5 20,000,000 | 5 1,800,000 | & 1,500,000
Springwells 5 65,700,000 | 83,000,000 | 5 40,000,000 | 5 2,200,000 | 5 2,000,000
Lake Huron 5 54,800,000 | 5 58,000,000 | % 35,000,000 | $ 1,800,000 | & 1,500,000
Waterworks Fark 5 17,500,000 | 5 8,400,000 | 5 20,000,000 | 5 1,800,000 | 5 1,500,000
Total 5 216,200,000

Cost for Cost for Alternative Cost for

Baseline Capacity Scenario as Follows {MGD) Cost for Baseline Alternative 1 2 Alternative 3
Lake Huron 285 5 132,580,088 | 5 140,830,088 ] 5 142,205,088 | 5 142,205,088
Northeast 145 [ 110,636,418 | § - s - 1s 159,621,225
Southwest 152 5 49,525,049 | § 45982,170 | § 5 47,755,609
Springwells 186 5 230,036,514 | § 285,214,296 | & 328,568,267 | & 54,000,000
Waterworks 232 5 27,972,746 | 5 27,972,746 | 5 27,972,746 | & 27,972,746
lotal 1000 5 550,/54,814 [ § 499,999,299 | § 498,746,101 | & 431,554,668
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Table B-8 Inter-Plant Water Transmission Capital Cost Estimates

Alternatives

Estimated
Construction Cost

Engineering,
Legal, Admin-
istration and
Contingency

Estimated Capital
Cost

Baseline - Maintain Five Plants S 80,679,000 | $ 24,203,700 | $ 104,882,700
1 Repurpose Nartheast; Maintain

Four Plants S 107,092,400 | S 32,127,720 | S 139,220,120
2 Repurpose Northeast and

Southwest; Maintain Three

Plants S 200,617,400 | S 60,185,220 | $ 260,802,620
3 Repurpose Springwells;

Maintain Four Plants S 233,596,000 | $ 70,078,800 | S 303,674,800

Estimated Construction Cost

Water Works Park

Total Inter-plant Mains Raw Water Main Garland Main Yard Piping

B| $ 80,679,000 S 45,679,000 S - S 35,000,000

1] $ 107,092,400 S 18,870,000 S 53,222,400 | S 35,000,000

2] s 200,617,400 S 28,987,000 | $ 83,408,000 | § 53,222,400 | $ 35,000,000

3] S 233,596,000 S 198,596,000 S - S 35,000,000
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Table B-9 Life Cycle Cost Analysis Factors

1 Planning Period

luly 1, 2005, to lune 30, 2034,

Therefore, the FY2013 3ase Line costs were escalated 2 vears using a rale 0”3 percent per vear.
2 Discount Rate

“wo different discount rates were used, 4 percent and 7 percent, the results are shown on Tables 1-1 and 1-2, respectively.

4 Cost Escalation

A3 percenl annual rate of inflation was used, based on recent cosl trends in construction cost and cperating cosls.

4 Phasing of Contruction Costs

Aderailed scheduling of contruction for proposed water treatment plant upgrades will he performed in Phase 2. For the
purpose of the Phase 1 life cycle cost analysis, it was assumed that construction would be scheduled over the full 20 year
period fellewing approximately the schedule shown below:

Percent of Total
Petiad Type of Upgrade Activity Construction Cost

2012-2019 Safety, Warer Guality 12
2020-2021 Eficiency, Water Quality 25
20752009 Fficiency, Water (Juality EN)
2030-2024 Service Life Renewal 35
20152011 New inTer-plant transmission maing 100

ur

Service Life, Salvage Value and Stranded Costs

‘Waler mains and struclures were assigned a 100 year service life for salvage value calculalions.  Mechnical and electrical
aguiment was assigned a 20 year service life.

& Economic Present Warth Factors Years of 3% yr Present Present a% 7%
Escalation Escalation Worth Wearth Aggregate Aggregate
% of total Period Mid Paint fram 2013 Factor Factar 4% Factor 7% Factor Factor
17 2015 2019 2017 4 112 0.59 0.52
< 002 E) 2 A
Water Treatment Plants 25 2020200 2022 > 130 073 £.58 0.909 0.654
32 2025-2029 2027 14 151 (.60 042
35 2030 203+ 2052 19 175 0.45 0.32
nter Plant Transmission 100 2015-2024 2020 7 1.23 076 0.62 0.935 0.763
Annual Costs Present Werth Facter for 20 Years 13.6 10.6

‘Water Treatment Plant and Inter Plant Transmission Costs Present Worth =actors based on number o* vears from 2014
~¢ Mid Point of cost assignment period,
Apgregarte present worth factors for WT2s baserd on % of projects completed in each h-yr window from 2015 to 2034

7 salvage value
Salvage Walues are hazed on a service life of 100 vears ter pipelines and buildings, and a service li*e of 20 years for electrical and mechanical equipment.

Straight line values are fraction ef remaining service life in 2035 times the initial cos. PW Facters: 0.45 0.26
Assuraed 20% of the overall plant upgrade costs are Structural vpgrades (equipment is other 80%).
New Mains Straight Line Flant Upgrades Structure Equipment Straight Line Tectal Salkvage 4% PW in 7% PW in
2015-2020 Value in 2035 Complete mid 2025 Value in 2035 Value 2035 2014 2014
8 Maintain Five Plants S 80,679,000 S BB577,150 S 550,754,814 § 110,150,963 S 442,603,851 $ 319,437,792 $ 388,014,942 § 172,606,724 S 100,883,885
1 Repurpose MC $ 107,292,400 % 91,028,540 g £99,599,299 S 909,939,860 S 393,993,432 $ 289599593 S 33,028,133 5 171462060 5 99007315
2 3epurpese NE and SW $ 200,617,400 $ 170,524,790 ) 498,746,101 S 99,749,220 S 398 996,881 & 289,272,738 S 450,797,528 S 206908888 § 119547357
3 Acpurpose SPW $ 233,596,000 $ 198,536,600 s 431,554,668 $ 26,310,934 $ 345,243,734 $ 250,301,707 % 448.858,307 % 201,986,238 $ 116,703,160
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Table B-10 Notes to Accompany Life Cycle Cost Tables

1. Annual Valume of Water Production

All operting costs are based on treating 201,542 mill'on gallons per year, which was the mneasured production in FY2013.

FY2013 {Mi icn

Plant Gallans)
Waterworks Pa-k 30,379
Lake Huron 49,809
hortheast 38,512
Springwells 60,906
Southwest 21,936
Total 201,542
Actual

Budgeted Puasitions on
2. staffing Profile Positions 6/30/13
LAKE HUROGN 258 23
NORTHLAST 28 25
SCUTHWELST 26 20
SPRINGWLLLS 42 32
WW PARK i7 28
TOTAL 161 128

TM-6 Page 30

3. Assumptions on Future Staffing

Admin

S R PR N}

Chemist

AV o B R L )

Operators

o

14
12
51

Maint.

-l 0 o WL

1. Hign ift gumps at treatment o ants that are ¢ osed will continue to aaerate and will be automated like othe- booste- stat’ans
2. Alternative 7 of reduced ca pacity at all plants, assume that operations staff fo- NE, SPW, LH -educed by one fou-th, No reduction inand ma 'ntenance staff,
3. Labor legacy cost tentat vely estimated to be 66% of benefits, sased an communications with DWSD
4. Lake Huron direct filtral’on al 800 MG D eslimaled al 14 new positions

Contract

WD oo o W

Total Staff

23
25
20
32
28
128
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Table B-11 Supplemental Calculations to Accompany Life Cycle Cost Tables
1. Energy cost for high lift pumping is based on C5-1272 Energy Audit recently updated for WWP

Percent of annual electric power required for high lift pumping:

Low High Backwash Other Total
Lake Huron 10 80 10 100
Northeast 28 66 1 5 100
Southwest 9 85 0 6 100
Springwells 29 65 1 5 100
Waterworks 13 75 2 10 100

Lake Huron/Imlay Water Works iﬁﬁ:s\g Estimated
Pumping Facility City Northeast Springwells Park Southwest Annual Volume Secon-d
(MG) Pumping Cost

Unit Cost ($/MG} S 159.10 | § 5420 4000 § 39.60 | $ 36.90

Close NE 15,000 - - 23,500 - 38,500 | & 3,317,100
Close SW - - 21,900 - - 21,900 | & 1,073,100
Close NERSW 15,000 - 21,900 23,500 - 60,400 | & 4,390,200
Close SPW 25,000 12,000 - 23,500 - 60,500 | & 5,558,500
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TABLE B-13 - NORTHEAST WTP PRCPOSED CAPITAL IMPROVEMENTS

{Northeast is a 300 MGD conventional water treatment plant with low lift, rapid mix/flocculation/sedimentation, fiftration, high ift pumping and filtered water storage; rio alum disposal residuals treatment

capabilities on site.)

Estimated Cost for Reduced Capacity Alternatives

CNCOMPAsSEs Switchges T work, bul all othor
clectrical upgrades 1o MCC's, VFD's clc. would be
done unde this praject. Assumes complels
replacement of MCCs, panelboards, disconnccts,
[VFDs. Conduit remains, some wire replaced, but not

Jan.

Tyne Basaline AR T At 2 RS,
Reported Adjust to Adjust to Dec
Plant Process / System Project 1D Project Deseription Priority Souree Source Cost Constr. Only 2013 Cast Basis for Cost and Comments. 150 0 300
Lowe Lift Pumps KE LLP 71 |Repiace low i Rodney Hunt valke operatois Byears 20113 Plant SIRIT Assess ment FA00000 $300,000 S$300,Q00 |Cannot find dravangs of the pumips, Don'l know 1 $300,000 $0 $0 $300,000
[whal lype of valves. Assume Cone Vs lves
Lo Lift Pumps KE-LLP- 2 |fcumr Leaking Caigson 5 Yoms 2013 16-Yozr CIP 52,000.0001 $1.181.181 $1.980.953| Undoted cost cstimote presented below 1 $1,980,863 $0 $0 $1,980,963
rRanid Mix / Flog KE - RMF - 1 |Realacc/uparade rmpid mix and Mocculation Syenrs | 2003 Plont Staff Assosement 56.351,000] $1.887.692] $5.152,007 [Cost is bascd on data piovided in 2011 CS-1475 2l¢ 2833604 % - $ - $ 5,152,007
systoms Final Design Report for ieplacement of flocculators i
and necessaly structural iMECYements 1o the
flocculation zone only. Replacement of rapid miscis
inlucted in the *Chemical Building/Piuccss
Mecnanice| Systerns™ Project. {2011 Dollars:
Fillers “E HL T [Lpgiade files: nedia, locs] panels, comtinls, | 9 yerrs | 2013 Plant SIATT Asseasment /A /A s A[Ser "Hiller Systen Piing Ve lves, 1&C &0l Backwash [ N/A N/A N/A
[2auges, flaw meters, suiface wash system ete. Impravements” £ “Filter Menia Replrcement and
Awcile alaems for filler wrkidity monitoring Related In box Impiovements” Projects. Seope for
=itware thase projects encampRss items, lsten heie
Filters AR HIL 2 [Rilter Systen Pipes, Vaies, 1RC, #ad o vears 2002 heeds Assassment $20,200,8000  $16,154,329)] $23./9 ¢ 0986|2002 \eeds sssessment (2002 Dollars; 2] ¢ 13088403 | % - $ - $ 23,797,096
Filters NE-FIL-2 [Filer Media Replacenent and In-Eox S years | 2002 hecds Asscssment $17.311,000f  $11.006.795) $16.316.764[2002 ‘cods Asecssment ( 2002 Dollars) 2l 8990720 % - $ - $ 16,346,764
|mprovements
Chemical Feed NE CHE 1 [Lperdasrepleee phosphorr eeid feed systen | & vears | 2013 Plent SIR1T Asseasmend 4] N4 1/4[Ser “Themical Building/Process Mechaniczl [0S 30 $0 [N/A
iy 1ank [Systems” Brojeet which includes the upgrades to the
phasphorie Acid feed system in ihe saope of woik.
Chemical Feed NE CHE 2 [Chemical Building/Process Mechanical Hyeris | 2002 heeds Assessment 53,621,000 $2,321,154 £3.415 308[2002 Needs fasesament (2002 Dollzs) 1] $3,410,308 30 30 $3,419,308
Inpiovernents
Residuals “E-RSE- 1 [Short Torm Residuals Handling 5 vears 2013 10-Yeer CIP $5.000.000]  $3.703.701 £3.703. 704 |Short Term Cost for Pilot Work and modilications 1] $2.703.704 30 30 $3,703,704
with operation of Mud valves as pomancnt solution,
Resicius 1 NE RSD 2 [iesidusls Processing Facility 1B [CS 14+5 Final Design Repar srn,ae8,000]  $80,298462 $63,509,259[Cos1 15 baserl on data provided in 2071 CS 1415 2l 349575933 - t - $ £3.559.259
Sent 2011 Final Design leport. |nelunes Sed Beain
Impravements, Sludge collection and propeasing
fRaility. Floe Improvements incl. Abave.
High Lift Pumps \E HLP 1 [iteplace high lift Rodney Hunl valve operators [ & vears | 2013 Plent SI#IT Assessment E500,000 FH00,000 £500,200 [Costs included for anfuslors anly for Cone Valves EB B 5 - 5 - $ B
replatsdin \E HLE 2.
High Lift Pumps “E-HLP- 2 [Major Pumping Equipment Improwements  yoars, 2013 10-Yoer CIP $30.000,000]  $22.222,222 $22,222.222|Praject included in 2002 Needs Asscssment. 3% _ 3 - E 3 _
Constiuction Castliom 2013 1C-Yeai CIP Lpdate
uscd nere,
Elmctrinal /15 C NE EIC T JLrgent Blestrical npovetents Gyears (2002 Veeds Assassment FH00,E00] F3AL000 L6 ¢, 146| 2002 \eeds sssesament. Projtt inclutles 1 $567,146 $0 $0 $587.146
revelopment of 25 buil drawings for elentrica]
systen, load and shart ticuit Sudy, Ipgrds of
phone and Autn call systens, rew e mergeney light
fixtres, installation of LPS systen. (2002 Dallars)
[Erccuicat; & NE-EIC- 2 [Inerncdiate ElectricalMochanica] Svstem S yenrs | 2002 hecds Assessmont $14.334,900] $9.189.038| $13.536.435|2002 ~cods Assessment (2002 Dallais) 1| $123.536435 $0 0 $13,536,435
|mprovernents i
Electrinel /14 G NE EIC 3 |Lperade electrical systens fvears 2003 Plant SIAfT Assessment $12.¢50,0000  $12.750,000) $12,/001000]Scope of Work for 2002 Needs Asscssment 1 $12,750,000 $0 $0 $12,750.000
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TM-6 ¢ Water Master Plan Update

Reported Adjust to Adjust to Dec
Plant Process / System Project ID Project Description Priority Source Source Cost | Constr. Only 2013 Cost Basis for Cost and Comments 150 300
Electrical / 1 & C NE- EIC- 4 [Upgrade Instrumentation and controls Syears [2013 Plant Staff Assessment $1,750,000] $1,750,000] $1,750,000]Project would provide monitoring and control of all 1] $1,750,000 $0 $0 $1,750,000
plant equipment and systems via an !
and controls system. Assumes only replacing panels.
Not replacing field instruments, conduit or wire.
HVAC Mechanical NE- HVM - 1 |Plant Instrument Air upgrade including new 5years |2013 Plant Staff Assessment $525,000] $525,000 $525,000|Based on RSMeans +50% costing for (3} 15HP oil- 1 $525,000 $0 $0 $525,000
compressed air system and replacement of less compressors, air dryer, and air receiver tank,
piping and piping
$250,000 for Equipment
$250,000 for Piping (3,000LF}
$25,000 for Demo
HVAC Mechanical NE- HVM - 2 |New dehumidification/ventilation system in Syears |2013 Plant Staff Assessment $3,000,000 $3,000,000 $3,000,000[2002 Needs Assessment called for replacement in- 1 $3,000,000 $0 $0 $3,000,000
the filter, wash water and high lift buildings kind. DWSD no longer uses a kathabar system but
prefers a dry dessicant type dehumidification
system.  This estimate based on similar work at
SPW WTP.
HVAC Mechanical NE - HVM - 3 |Steam Generation System needs to be Syears [2013 Plant Staff Assessment. $1,300,000 $1,300,000 $1,300,000|Based on RSMeans +50% costing for (3} Boilers, (2) 1 $1,300,000 $0 $0 $1,300,000
completely replaced, including piping Feed pumps, (3} chemical feed pump/system,
Dearerator, Condensate return tank, Duplex
condensate Return system, and steam and
condensate piping.
[$750,000 for Equipment $500,000 for Piping
(3000LF) $50,000 for Demo ]
HVAC Mechanical NE - HVM - 4 [Service Water System Improvements Syears [2002 Needs Assessment $1,590,400 $1,019,487 $1,501,814]|2002 Needs Assessment (2002 Dollars) 1] $1,501,814 $0 $0 $1,501,814
HVAC Mechanical NE-HVM- 5| Replace suction piping for 9 sample pumps Syears [2013 Plant Staff Assessment $46,000 $46,000 $46,000|Each sample line is 100" long 3" diameter 1] $46,000 $0 $0 $46,000
Lab / Administrative NE-LAD - 1 |Provide 3 particle counters Syears [2013 Plant Staff Assessment $375,000 $375,000 $375,000]|Assume cost per counter is $10k 1 $375,000 $0 $0 $375,000
Lab / Administrative NE-LAD - 2 |Three (3) new online chlorine analyzers 5years |2013 Plant Staff Assessment $375,000 $375,000 $375,000 [New piping and sample pumps required for raw 1 $375,000 $0 $0 $375,000
water and reservoir. Assume pipe tap for finished
water.
NE- BLD - 1 |Intermediate Structural/Architectural Repairs Syears [2002 Needs Assessment $2,897,100 $1,857,115 $2,735,729]|2002 Needs Assessment (2002 Dollars) 1 $2,735,729 $0 $0 $2,735,729
Site Improvements NE-SIT-1 |Water Production Metering Improvements 5years 2016 CIP Estimate $2,500,000| $1,851,852] $2,900,000|from DWSD 1] $2,900,000 $0 $0 $2,900,000
High Lift Pumps: condition New 2014 3[$ N - - _
assessment, pump rehabilation and $6,250,000
related building mechanical
[Construction of Yard Piping New 2014 3[$ - - _ -
Modifications at Northeast Water $795,766|
[Treatment Plant
Site Impravements NE-SIT-2 |State Fair Main and Valve Improvements avears 2013 10-Year CIP $6,000,000 $4,444,444) $4,444, 444 Retrafit piping & valve in State Fair Park graungs ta 3% - - - -
piowide control for resenodr filling, includes 110 2
miles of of pipe and cone valves and gate.
Total Estimated Cost £193,833,658 5110,636,418 50 £0 5159,621,225

Plant Process,/ System Codes:

Costs to Present Day (Dec 2013)

Yrof Est. EnRIndex  Adjustment
2002 6563 1473
2011 9172 1.054
2013 9668 1.000

Intake INT High Lift Pumps HLP
Low Lift Pumps LLP W / Dzone wo
Rapid Mix / Floc RMF Electrical / 1 & C EIC
Sedimentation SED HVAC Mechanical HVM
Filters FIL Lab / Administrative LAD
Chemical Feed CHF Buildings BLD
Residuals RSD Site Improvements SIT
Reservoirs RES
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Reduced Capacity Upgrade Type

1 -Cost included in full, not propartional to capacity
2 —Cost included, but proportional to capacity
3 —Cost not included, does not vary among alternatives
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TM-6 ¢ Water Master Plan Update

TABLE B-14 - SPRINGWELLS WTP PROPOSED CAPITAL IMPROVEMENTS

(Facility is rated at 540 MGD and is a conventinnal water treatment facility, 1930 frain is 340 MGD has hydraulic prefreatment (rapid mix/flocculation), sedimentation basins and fittration. 1958 Trair is 200
MGD with rapid nix. fiocculation. sedimentation and fittration. Low and High Lift pumping operates for both trains. No residuals handling on site for sedimentation basin siudge.)

Estimated Cost far Reduced Gapacity Alternatives

Type Baseline Alt. 1 Alt. 2 Alt 3.
&0 TTCE [ WaJUST 10 Lo | AQIUSt 10 Dec
Plant Process / System Project ID Preject Description Priority Source Cost Only 2013 Cost Bagis for Cost and Comments 200 340 450 Q
Low Lifl Punrpe SP - LLP- 1 |Low Lflavd Hgn Lift Pames corplele S Years | CS- 1474 Final Desgn OPC $66.0C0,000 47,430,830 $27.430.83C|CS - 1272 Final Design GPC Low Lill Porlion o1y F] 10323671 | 5 32.850.042 | 5 43.478.26L | % N
repagoment  Low Lt Porion aluzreaasement o LLSuCtion 1u~e solotion ro ¢r
gatas | £8- 14253) and ow ™ ua sa0n eak reapa ©
Faod Vx/Too SPYW - RMM - 1 [Mixer -eglaceent in 1930 avd 1958 Reo d S¥ears | 2013Pani&15™ Agsessrent $7.500.000 37,500,000 FT.500,00C [$5M ‘or 1930 plam 1 p-ovenens: $2.5M for 1958 2 3055586 % 5,194,444 | § 8,875,000 | § -
Mix ™ arovemeats.
Raod W/ Foc SPW - RMF - 2 |F occaacor dive reoa «/ reolacemem 5Yeas | 2013 Paw SlaT Assess el $1.0C0,000 $1.00C.0C0 $1.000.00C | Comgar son Lo simi a* wors elsewnere 1 1000000 (5 1,000,000 [ $ 1,000,000 | % N
Zaod Vas Foo SPW RWF 3 | L1230 Plant P-ct-catren: Mo ficadions 20 Yeas | 2015 Pa Sla't Azarsam ot $12, 500,000 FULISE SO0  FL3ASLG,C0C| 2002 Needs Asaessren: 2 54,937,259 | $ 93,303.341 | $ 123.608.833 | N
Sedimentation SPW - SCD - 1 |Rep ace o1 Gate house rail guards in d0's | 5 Years | 2013 P an: Sta™ Assessmen: $130.000 $160,0G0 $150,00C [Scope de’iniion wtclea Cos: estimated based on 1 150,000 | $ 150,000 [ $ 150,000 | $
pant gena-al sxowindge.
Sedime malion SPW - SCD -2 |Rep acement o” beams and cranes nthe Nora| 5 Years | 2013 Pam Sia”™ Assessm e $£C0.000 $400,0C0 $400,00C [Assame 18-1on craie and thal some Lu Iding 1 400,000 | $ 400,000 | $ 400,000 | 3 -
Eane house (Basing 1 and 2} ~oditicas ons requ od 1o acco nmodate new
eq .1 omenl
Flews SPW-FIL-1 |1938F e Rehaoiilaiion SP- 563 5 Years Conract 3id $71.0C0,000 $71.00C.0C0 4$71,000,C0C Tolal 3id Amoun. Rema nng cosl aler June 2014 is 1 54,000,000 | $ 54,000,000 | $ 54,000,000 | $ 54,000,000
a0t $as\
Ftes SM-FIL-2 [1930F iterand re ated build ~g roof reoa rs 5 Years 2613 16-Tear GIP $1.600,0600 1111111 $1.111, 111 [10-¥ear CIP cos-s ad.usted -0 aclude only 1936 1 1111111 [ 1,111,111 [ % 1,111,111 | § .
I llerad e ated build g roof repa rs: olie” worls
N6 Leen compleled in recen: 50 8cis.
[Re=auals SPW - RS0 - 1 |Shorl Tern Res d1a s Handling 5 Yeats 2013 10-Tea’ CIF $5.0C0,000 ¥3.703.7C4 $3.703.704 |Shor: Te- CosL o PiloL Work and nod ( cavons w L] 2 1508916 | $ 2,565,158 | $ 3,395,062 | $
naerat on 0F Nud valvas 8 pari AMen: 50 1m07
Hgh Lift Pamges SPW-{LP - 1 |High Li*t lleader Reo acement/Renovazon 5P| 20 years 2013 10Yea CIP $5C.0C0.000 b3T.CIT.00T 437.037.037 [Cesis o 2013 1C-Year CIF reported as Sep: 2013, 3 - % - $ - % -
567 so: adjused to Dersmbar 2013
Hgh Lil Pamps SMW-HLP -2 |Low LTLand Hga Lill Pamgs cor plele 5 Years CS- 1474 Final Des gn OPC §72.0C0,000 $51.742.724 $51.742.724| CS- 1474 Final Design OPC High Lifl Povl o ony 3 - % - & - % -
rop agomant tigh Lk Porion
Cicoirica / 1 &C BPW CIC 1 |Comral sysier JEErades D automate piant Svcars | 2013 ParSta- Agseser e $3,250,000 §3,250 000 $3.250,60C | Projec: would provide monitor ng and gont-ol o al 1 3250000 | §  3,250.000 | $ 3,250,000 | § N
paerETD TS slantequipment and systems v& &1 nstrumenzasion
And EonTals yster ARSI TOS 61y FERRAtNg panels
N0t re 0 aCiE N6 d NSl NENts, Cond it or wre.
Aurerraron of the 1958 filters. fugy and low | 2
sungs. avd che ‘eed syslens has been provided
ay recent construct an projects, Tais osti~ate
nclurles semaining claat operations.
Electrca /1 &©C SPW EIC 2 [Comoateelostr o3l apprades f¥oars 2013 Pan: 8taff Aszesament $15.000.000 $15,000.000 F0)Assumes eplace neat of Swienageas & MCCa s 1 - % - $ - % -
naluted in HL & LL Pur 9 replacemient peojects. Also
& ectrcal “eah “or 1e Adnn B dg. Cencal B g,
=1d 1958 [ e~ 2 dg is incladed i1 the 5P - 560 & SP
- 363 Conivacls. This oroject assumed 10 08 Mise.
~OTNENENS 18 01ie eloctSal cor90Ie s,
Includes panelboards, discannesss, vFDs. Condu @
“CMang, o e vaire eplaced. ot notal. See DWSLE
esl mae below.
T1¢AG Veshanical SPY - VM - 1 |Stga™, condensate fetd i, and S ¥ears | 2013 Pan: Sla- ASSBSsT e $5,000.000 $5.00C, 0G0 $5.000,000 [SC0pe i5 similar 10 orojecs 0 CIF, Which was $21.¥, 1 5,000,000 | % 5,000,000 | & 5,000,000 | § B
insleumel/service air p ping needs Howrever. 1nis in uded extensive yard piding worh,
repagoment ich is ngladed i1 SPW ST 1. Assamc 2013
Do lars
Lanoraln’y / Admin SPWi - LAD - 1 [Rep ace al samzie pur s and piging/laaivg | 5 Veas | 2013 Pat SIaT ssse $500,000 $500.000 3300000 |Sonve ré1a o sa"1¢l 9 system is ing uded 11 SP 1 500,000 | $ 500,000 | $ 500,000 | $ -
563, T 5 projecs assures some additoval 1eeds.
Su ding SPW-3LD - 1 [Miscel aneo.s Mechanica . Elear cal, aad T yeas 2002 Needs Assess nént 3C Ed F0[2002 Neads Assesarent (2007 Dolla’sd & weorls 4 1 B 3 B [ B 3 -
Ahitcatural Ima-ovements <his o7bject 5 20 0* co~1a ¢ed Or ONgoiing
cOnsirattion o jeca
CDM
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TM-6 ¢ Water Master Plan Update

urce [~ Agjust o Dec
|:Iant Process / System Project ID Project Description Priority Source Cost 2013 Cost Basis for Cost and Comments 200 340 450 0
Site Improvements SPW _SIT-1_|Yard piping and valves replacement 5Years | 2013 Plant Staff Assessment $25,000,000 $05,000,000 $25,000,000[WW Park was estimated at 33M. CDM indicates that] 1 | $ 25,000,000 [ $ 25,000,000 |$ 25,000,000 | $ N
SPW is less complex and includes about 20 gate
valves; DWSD estimate shown below.
[Construct Improvements to the 1930 1 $ 7,500,000 |$ 7,500,000 | $ 7,500,000 | $ -
i ion Basin Water Control Gates, Lifting $7.500,000)

Devices and Miscellaneous Improvements to =0
these Faciliies
[Etectrical Gear Relocation and Miscellaneous 1 $ 2,000,000 % 2,000,000 | $ 2,000,000 | $ B
[Architectural, Structural, HVAC and Plumbing $2000,000
Improvements to the Administration Building at 0
[Springwells Water Treatment Plant
Replacement of Rapid Mix Units at Springwells $1.000000) 1 |$ 1,000000|$ 1,000,000 | $ 1,000,000 | $ -
\Water Treatment Plant 1958 Process Train e
|ms;e||aneous Concrete Improvements atthe $2.100,000) 1 |$ 2100000|$ 200,000 [$ 2,100,000 | $ -
Springwells Water Treatment Plant
Powdered Activated Carbon System 3,100,000 1 $ 3,400,000 |$ 3,100,000 | $ 3,100,000 | $ -
Improvements at Springwells WTP gt
a::::’on ‘Assessmen and Design of High Lift 4,000,000 3 |$ R $ B $ B S B
Redesign Motor Control and Electrical System for 1 $ 42,000,000 [ $ 42,000,000 | $ 42,000,000 | $ -
Low Lift and High Lift Pumps; Condition $42,000,000|
[Assessment, Motor Rewinding, New Electrical

S:0e Imarovernents NE-5M-1  [Water Producton Metering Improvements 5 years 2013 10-Yoar CIF 4 Ll $1.851.852 £3,100,000] New estimate from DWSD 1 5 3,100,000 | 5 3,100,000 | S 3,100,000 | 5 -

Tatnl Estimated Cost £428,600.000 §383.215.767 8454.4?1.408' 230,036,514 §285,212,208 $328,568,267 $54.000,C00
Plant Proce am Codes Costs to Present Day ( Dec 2013) Reduced Capacity Upgrade Type

Intake INT High Lift Pumps HLP Yrof Est, ENR Indéx Adjustment

Law Lift Pumps LLF U/ Ozane uvo 2002 6563 1.473 1 ~Cest included in full, not prapartional to capacity

Rapid Mix / Floc RMF Electrical / 1 & C EIC 2011 9172 1.054 2 ~Cost included, but propartional to capacity

Sedimentation SED HVAC Mechanical HVM 2013 9668 1.000 3 —Cost not included, does not vary among alternatives

Filters FIL Lab / Administrative LAD

Chemical Feed CHF Buildings BLD

Residuals RSD Site Improvements SIT

Reservoirs RES
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TM-6 ¢ Water Master Plan Update

ReporeT | AQIUSTTS
L Plant Process / System Project ID Project Description Priority Source Source Cost | Constr, Only 2013 Cost Basis for Cost Type 285 315 320 320
Replacement of Low Lift Pump # $6,000,000] 1 $ 6,000,000 |% 6,000,000|% 6,000000($ 6,000,000
[VFD, 13,800 volt Switchgear,
Exciters for High-Lift Pump Motors
at the Lake Huron Water Treatment
Plant
Electrical Tunnel Rehabilitation $5,600,000 1 $ 5,600,000 |$ 5600000|$% 5,600000|$% 5,600,000
Replacement of Filter Controls and $10,800,000 1 |$ 10,800,000 [$ 10,800,000 [$ 10,800,000 | $ 10,800,000
Rehabilitation of Raw Water Conduit
[Venturi Flow Metering at the Lake
Huron Water Treatment Plant
Total Estimated Cost $179,205,088 $132,580,088 $140,830,088 $142,205,088 $142,205,088
t Process/ Systam Codes: Costs to Present Day ( Dec 2013) Reduced Capacity Upgrade Type
Intake INT High Lift Fumps HLFP ¥r of Est. ENR Index  Adjustment
Low Lift Pumps LLP W / Ozone uvo 2002 6563 1.473 1 -Caost incleded in full, not propartional to capacity
Rapid Mix / Flac RMF Electrical /1 & C EIC 2011 2172 1.054 2 -Cast included, but proportional to capacity
Sedimentation SED HVAC Mechanical HVM 2013 DGR 1.000 3 -Caost not included, does not vary amaong alternatives
Filters FIL Lab / Administrative LAD
[Chemical Feed CHF Buildings BLD
Residuals RSD Site Improvements SIT
Reservoirs RES
Rehabilitate retention basin and clarifiers
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TABLE B-16 - WATER WORKS PARK WTP PROPOSED CAPITAL IMPROVEMENTS

(Facility is 240 MGD conventional water treatment facility, with ozone for predisinfection and a residuals handiing facility for alum sludge and filter backwash wastewater).

TM-6 ¢ Water Master Plan Update

Estimated Cost for Reduced Capacity Alternatives

TM-6 Page 37

Baseline At 1 Alt.2 Alt 3.
epo Burce | Adjust 1o Conawr. | Adust 1o Dec
Plant Process / System Project ID Project Description Priority Source Cost Only 2013 Cost Basis for Cost Type 240 240 240 240
Intake WWP-INT- 1 [Controllers and torque analyzers on screening| 5 Years | 2013 Plant Staff Assessment $300,000] $300,000] $300,000|Recevied quote for replacing the exising controls 1 $ 300,000 | $ 300,000 | $ 300,000 | $ 300,000
equipment from Evoqua Water Tech. (formerly Siemens). The
quote did not include torque analyzers.
Intake WWP-INT- 2 [Controllers and torque analyzers on screening| 5 Years | 2013 Plant Staff Assessment $750,000] $750,000] $1,100,000[See new cost for updated 2016 CIP projedt below. 1 $ 1,100,000 [$ 1,100,000 [$ 1,100,000 [$ 1,100,000
equipment and new gates, cranes on Aand B
shaft of intake
[Rapid Mix/ Floc WWP - RMF - 1 |Replace flocoulator motors G Years | 2013 Plant Stalf Assessment $1,100,000) $1,100,000) $1,100,000|Assume gear boxes and VFD's need 10 be replaced; 2 $ 1,100,000 | $§ 1,100,000 |$ 1,100,000 | $ 1,100,000
also in 2016 CIP
[Sedimentation WWP- SED - 1 [Replace 14 of 28 chains on sedimentation 5Years |2013 Plant Staff Assessment $500,000] $500,000] $500,000|Also in 2016 CIP 2 $ 500,000 | $ 500,000 | $ 500,000 | $ 500,000
basin
Fitters VWWP-FIL- 1 _|Replace turbiidimeters, particle countars, 5 Years | 2013 Plant Stalf Assessment $1,600,000|Assume 1 unit of each type per filier; see updated 2 $ 1,600,000 | $ 1,600,000 | $ 1,600,000 | $ 1,600,000
chlorinators, evaporators,chemical feed cost from 2016 CIP below.
pumps, and trolley hoist
[Chemical Feed WWP - CHF - 1 of chlori and 5 Years |2013 Plant Staff Assessment $550,000] $550,000] $550,000| 2 $ 550,000 | $ 550,000 | $ 550,000 | $ 550,000
[Chemical Feed WWP- CHF -2 [New chemical feed pumps for all chemical 5Years |2013 Plant Staff Assessment $500,000] $500,000] $500,000|Assume extra cost for different kind of pumps 2 $ 500,000 | $ 500,000 | $ 500,000 | $ 500,000
systems
[Chemical Feed WWP- CHF - 3 |Trolley/Hoist in the Chlorine room 5Years | 2013 Plant Staff Assessment $75,000) $75,000| $75,000|Assume 5-ton hoist only. 2 $ 75,000 | $ 75,000 | $ 75,000 | $ 75,000
High Lift Pumps WWP-HLP- 1 |Replacement of all high lift pumps and 20Years | 2013 Plant Staff Assessment $24,000,000 $24,000,000 $24,000,000(Includes current CIP project for automation of HL 3 $ - $ - $ - $ -
motors Pumps.
UV Ozone WWP-UVO - 1 |Ozone Generator replacement 20 Years | 2013 Plant Staff Assessment $4,360,000| $4,360,000| $6,422,746| Ozone contactor plus piping and controls for 2 $ 6,422,746 | $ 6,422,746 |$ 6,422,746 |$ 6,422,746
[Northeast Needs Assessment (2002) was 4.36M.
Inc. OH &P. Assume similar for WWP replacement
[Electrical /1&C WWP-EIC- 1 |Upgrades to the DCS/Ovation control system | 5 Years | 2013 Plant Staff Assessment $1,500,000| $1,500,000| $1,500,000[Assumes replacment of 9 DCS racky/panels, update 1 $ 1,500,000 | $ 1,500,000 |$ 1,500,000 [$ 1,500,000
(equipment/hardware/software 0 latest software packages, new operator
interfaces. Interconnecting fiber network shall
remain as is.
[Electrical 12 C WWP-EIC- 2 [Replace uninterruptible power supply systems| 5 Years | 2013 Plant Staff Assessment $130,000] $130,000] $130,000|Replace 15 kva UPSs used on panelboards in each 1 $ 130,000 | $ 130,000 | $ 130,000 | $ 130,000
(UPS) g Assumed 8 units.
[Electrical /1&C WWP-EIC-3 |VFD's for the low Iift pumps, wash water 20Years | 2013 Plant Staif Assessment $3,750,000) $3,750,000) $3,750,000|Replace 5 LLP VFDs, 3 Floc VFDs, 4 WW VFDs only. 1 $ 3,750,000 | $ 3,750,000 | $ 3,750,000 | $ 3,750,000
pumps and flocculators [No updates to HVAC, structure, or controls.
|Erectricar /18 C WWP-EIC- 4 |Replacement of all Rotork actuators on all | 20 Years | 2013 Plant Staff Assessment $4,000,000) $4,000,000) $4,000,000) 1 $ 4,000,000 | $ 4,000,000 |$ 4,000,000 [$ 4,000,000
equipment
Electrical / 18 C VWP -EIC- 5 _|Automation/control of the screen house and | 20 Years | 2013 Plant Staff Assessment $300,000] $300,000) $300,000|Part of this cost Is InCIuGe In ltem 9 above also. 1 0 300,000 | $ 300,000 | $ 300,000 | $ 300,000
high lift pump station equipment [Assumes new control panel/rack and SCADA
software programming/commissioning.
[FVAC Mechanical WWP - HVM - 1 |Replace steam generators 5 Years | 2013 Plant Staff Assessment $500,000] $500,000)] $500,000|Need more information 1 3 500,000 | $ 500,000 | $ 500,000 | $ 500,000
[HVAC Mechanical WWP - HVM - 2 [Ozone system nitrogen feed compressors, 5 Years | 2013 Plant Staff Assessment $120,000] $120,000] $120,000|(3) 10HP rotary screw air compressors w/ 120 1 120,000 | $ 120,000 | $ 120,000 | $ 120,000
[allon tank and air dryer, 10CFM@150PSI
($30,000/EA)  + (100LF of piping, valves,
controls) + misc.
[HVAC Mechanical WWP- HVM - 3 [Gas unit heaters throughout the plant 5 Years | 2013 Plant Staff Assessment $300,000] $300,000] $300,000|Based on RsMeans +50% costing (40) GUH unit to 1 $ 300,000 | $ 300,000 | $ 300,000 | $ 300,000
Buildings WWP- BLD - 1 |Structural/crack repair through the facility 5 Years | 2013 Plant Staff Assessment $250,000] $250,000] '$250,000|Not enough information available. Assume 1250 If 1 $ 250,000 | $ 250,000 | $ 250,000 | $ 250,000
@ $250/ft
|sitemprovements WWP-SIT- 1 |Yard piping upgrades 5 Years 2013 10-Year CIP $37,000,000) $27,407,407| $27,407,407[Used 2013 10-Year CIP Review cost. 3 $ - $ - Is - Is B
[Electrical/1&C Various Small Cap projects for DCS/Ovation 3 2,200,000 |2016 CIP 1 $ 2,200,000 [$ 2,200,000 [$ 2,200,000 [$ 2,200,000
controls, electrical power UPS, steam
and nitrogen feed
|siteTmprovements Miscellaneous Concrete and Road $2,200,000[2016 CIP 1 $ 2,200,000 [$ 2,200,000 [$ 2,200,000 [$ 2,200,000
Improvements at the Waterworks Park Water
Treatment Plant
fanl Facilities Condition Assessment at the 575,000 2016 CIP 1 $ 575,000 | $ 575,000 | $ 575,000 | $ 575,000
Waterworks Park Treatment Plant
Total Estimated Cost $79,380,153 $27,972,746 327,972,746-| $27,972,746 $27,972,746
i Codes: Costs to Present Day | Dec 2013) Reduced Capacity Upgrade Type
Itake INT High Lift Pumps HLP Yrof Est. ENR Index Adjustment
Low Lift Pumgs. P UV / Ozone uvo 2002 85683 it included in full, net groportional to capacity
Ragid Mix / Floc RMF Electrical / 1 & C Ei: 2008 8310 acluded, but proportional to capacity
Sedimentation SED HVAC Mechanica! HVM 2011 9172 riot inGluded, does not vary among altematives
Firters FiL Lak / Adminstrative LAD 2013 9868
Chemical Feaed CHF Bluildings aLD
Residuals RS0 Site Improvements g
Resenoins RES

it




TM-6 ¢ Water Master Plan Update

TABLE K-17 - SOUTHWEST WTP PROPOSED CAPITAL IMPROVEMENTS

(Facility is rated at 240 MGD. Conventional treatment with low lift, rapid mix, flocculation, sedimentation, filtration, high lift pumps, and filtered water storage reservoirs. Sed basins have chain and flight
mechanisms for removing alum residuals for treatment at the residuals handling facility which processes alum sludge and filter backwash wastewater)

Estimated Cost for Reduced Capacity Alternatives

Baseline Alt. 1 Alt. 2 Alt 3.
Reported AQ)UST 10 AduST 1o Dec
Plant Process / System Project ID Project Description Priority Source Source Cost | Constr. Only 2013 Cost Basis for Cost Type 150 130 0 140
Rapid Mix / Floc SW - RMF - 1 |Flocculator equipment upgrades 5Years [2013 Plant Staff Assessment $5,000,000] $5,000,000] $5,000,000|Recevied Jim Meyer and Sons, Inc quote for new 2 3,125,000 | $ 2,708,333 | $ - $ 2,916,667
walking beam flocculator equipment.
Sedimentation SW-SED-1 |Floc / Sed Basin Rehab 5Years |2002 Needs Assessment $6,350,760]| $4,071,000| $5,997,018|2002 Needs Assessment - Immediate Priority Floc / 2 3,748,136 | $ 3,248,385 | $ - $ 3,498,260
Sed Basin Rehab & Misc. Improvements
Filters. SW-FIL-1 [Intermediate Filtration System Improvements 5 Years |2013 Plant Staff Assessment $25,480,000] $16,333,333 $24,060,745|2002 Needs Assessment “Filtration Improvements” 2 15,037,965 $ 13,032,903 $ - $ 14,035,434
Project.
Chemical Feed SW-CHF - 1 |Upgrades and Rehabilitation of the phosphoric | 5 Years |2013 Plant Staff Assessment $1,000,000] $1,000,000] $1,000,000[Assume “upgrade" means replacement of mechnical $1,000,000 $1,000,000 $0 $1,000,000
acid feed system and the chlorination system equipment and updating the controls, monitoring
and controls imporvements along with minor 1
building improvements
Chemical Feed SW - CHF - 2 |Chemical Systems and Chemical Building 5 Years |2002 Needs Assessment $5,300,000] $3,397,436| $5,004,786[2002 Needs Assessment (2002 Dollars) 2 3,127,991 | $ 2,710,926 | $ - $ 2,919,458
Improvements
High Lift Pumps. SW-HLP-1 |High Lift Pump Station Upgrades 5 Years |2013 Plant Staff Assessment $13,000,000]  $13,000,000| $13,000,000|Assume this includes a relatively minor amount of
high-lift piping replacement in addition to the pumps 3
High Lift Pumps SW - HLP- 2 |High/Low Lift Pump Station and Administration| 5 Years |2002 Needs Assessment $1,946,490| $1,247,750) $1,838,069]|2002 Needs Assessment (2002 Dollars) 1 $1,838,069 $1,838,069 $0 $1,838,069
Building Improvements
High Lift Pumps SW-HLP- 3 |Resolution of the hydraulic oil system leaks in | 5 Years |CS- 1475 Evaluation $4,820,000] $4,820,000 $4,820,000|Maximum cost of 6 alternatives for resolution listed $4,820,000 $4,820,000 $0 $4,820,000
the high lift here. Reviewed during construction of residuals 1
facility but not i d.
Electrical / 1 & C SW-EIC-1 |Electrical and Instrumentation and Controls 5 Years |2002 Needs Assessment $10,400,000 $6,666,667 $9,820,712]|2002 Needs Assessment (2002 Dollars) 1 $9,820,712 $9,820,712 $0 $9,820,712
HVAC Mechanical SW - HVM - 1 |Installation of deaerator tank 5 Years |2013 Plant Staff Assessment $75,000 $75,000] $75,000]Install existing deaerator tank 1 $75,000 $75,000 $0 $75,000
iﬁrpla:e High-Lift Pump Discharge Valve $1,960,485 3
Actuators with New Valve Actuation System
High-Litt Fump Suction Siuice Gate and Master Planning Team Estimate $2,500,000] 1562500 | % 1,354,167 | £ - % 1458333
Reptacement of Rapid Mix Isolation Butterfly 2
alves
|Resiuals Decant Recycie Modications 51,773,875 1 $1.773.675 $1.773.675 0 21773675
SWSIT-1  |Construction of Water Production Flaw Metering 5 Years 2016 CIP 52,800, 000| $2.800,000 $2,.800,000 S0 £2 800,000
to 1
Design/C: SE00,000] $800,000 $800,000 $0| $800,000
Seevices for Upgrades to the Southwest Water 1
Treatment Plant Laboratory
Total Estimated Cost $B0,450,465 $49,529,045 $45,982,170 S_OI $47,755,603
P Proces ste odes Costs to Present Day ( Dec 2013) Reduced Capacity Upgrade Type
Intake INT  |High Lift Pumps. HLP Yrof Est, ENR Index  Adjustment
Low Lift Pumps LLP WV / Ozone uwo 2002 6563 1473 1 -Cost included in full, not propartional to capacity
Rapid Mix / Floc RMF Electrical / 1& C EIC 2011 9172 1.054 2 —Cost included, but proportional to capacity
Sedimentation SED HVAC Mechanical HVM 2013 9668 1.000 3 —Cost not included, does not vary among alternatives
Filters FIL Lab / Administrative LAD 4- Cost for potential regulatory compliance included at 50% probability
Chemical Feed CHF Buildings BLD
Residuals RSD Site Improvements SIT
Reservoirs RES
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Table B-18 Cost Estimate to Decommissioned & Re-commission 80 MGD Filter Capacity At Lake Huron WTP

it cost N b Y st
ftem Basis of Estimate U COSE T units| 22T costs €arcost | »014 pw 4% | 2014 PW 7%
(8) of units Incurred
Valve-off 6 filters and sedimentation Labor for 1 day (1/2 day for valves, $45|hr 8 $360 2016| ¢ 3518 332
basins disconnect control systems )
1/2 day control system disconnect)
SPW-563 (CDM Smith CCl cost
Remove filter media estimate for removal=52.25/cf; $4.50|cf 45240  $203,580 2016 $ 198700 [$ 187,901
Roughly estimated +52.25/cf for ’ ! ' !
trucking and disposal)
Install Protective Covers See below plus 'details & notes'
Materials for 6 filters w/ dimensions of . ool
194" W x 600" L 3/4-inch plywood, 4'x8' $45|ea 240 510,800 2016| S 10,541 |$ 9,968
M?Lelll'ials for l6 [Iilllers w/ dimensions of 2inx12inxi.§ft lumber (16" on center s12)ea 924 $10,986 2016] s 107233 10,140
19'-4" W x 60'-0" L plus exterior frame)
Labor ﬁlfz:"e"tem for two days per $60|hr 192| 611,520 2016| ¢ 11,244 ¢ 10,633
Remove Protective Covers See below plus 'details & notes'
R Protective Co - Wast
h::;;‘;e rotective tovers-tHaste Lumber calculated for covers $75|ton 31 $2,330 2036| 5 1,875 | S 1,027
Remove Protective Covers-—-Labor 2 laborers for one day per filter S45|hr 96 54,320 2036| S 3,477 | s 1,904
SPW-563 (CDM Smith CCI t
Install New Filter Media Vo563 ( m cos $35|cf 45240| $1,131,000 2036] $ 910,187 | $ 498,436
estimate for media=525/cf)
Test and replace piping & valves as SPW-563 (assumed replacement of dual
o place piping all valves and adjoining piping; plus| $500,000(c % 3| $1,500,000 2036| ¢ 1,207,145 | $ 661,056
replacement of surface sweeps)
dual
Install new control system SPW-563 $50,000 ﬁ:zr 3| $150,000 2036] $ 120715 |$ 66,106
Decommission & Re-commission total S 3,024,897 $ 2,474,958 | $ 1,447,502
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Table B-19 Cost Estimate to Operate Decommissioned Filter Capacity for 20 years

Annual
A N . X Number |Operation cost
Item Basis of Estimate unit cost (S) |Units ] . 2014 PW 4% |2014 PW 7%
of units |or Capital cost
at specified year
Electrical cost for backwashing  [Scaled current cost (See details and $14.760 | $ 200,735 | $ 156,455
for 20 years notes)
Filter media replacement in year |SPW-563; (CDM Smith CCl cost
. ) 525 |cf 45240 $1,131,000 | $ 1,103,888 | S 1,018,870
1 (2016} estimate for media=525/cf)
. . SPW-563; (CDM Smith CCl cost
Filter media supplement . , "
nnuall estimate for media=$25/cf) 1" per $25 |cf 1160 $29,000| S 394400 |S 307,400
Y year anthricite loss and replacement
Preventive maintenance far 20 R
years 25% of Operation Labor [ 32,058 [ & 435,989 |5 339,815
] ] DWS5S-898 (Assume per plant cost
Sedimentation sludge removal
. based on 300 mgd/plant, scaled by [ 50,000 | & 630,000 1S 530,000
and disposal for 20 years
80/300 mgd.)
U de Control Syst t dual
perade Control System (atyear | o, coq $50,000]° 3 $150,000 | $ 130,869 | $ 84,130
15=2030) filter
Operation Labor Cost for 20 .
years Current Operating Cost for 1.5 FTEs S 128,232 |5 1,743,858 | S 1,359,261
Total Operate 20 years $1,535,050 | $4,689,839 | $3,795,931
CDM
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Table B-20 Lake Huron WTP Information and Decommission, Re-commission Cost Details
LH WTP capacity 400 mgd.

30 filters in operation.

Therefore 6 filters =80 mgd of capacity.
Filter area

2320 sf each 13920 sf {decommission example)

Filter loading rate 4 gpm/sf
Filter dimensions
Length 60 ft
Width 19.33 ft
6.5 ft gullet between filter cells
Media depth 39 inches
LH Filter PM - Annual inspection. Surface sweep nozzles and wash arms are inspected and cleaned.

TM-6 e Water Master Plan Update

Sizeable mud balls and mud accumulations, if any, are removed by power washing. Filter media levels are checked.
Every 5 years perform complete filter study, filter inspections. (Recommended PM per Sanitary Survey document}

[

Calculation of filter cover materials
A. Assume plywood dimensions 4' x 8'

sheets in width direction: 5
Sheets in length direction: 3
Plywood Sheets per filter: 40

B. Assume stud framing with 2"x12"x8' lumber 16" on center across length of filter

Stud every 16" plus two ends down length 46
Number of studs end to end for width 3
number of studs end to end for outside of length 23
total number of studs required 154
C. Plywood weight; 2.34 Ibs/sf 3/4" plywood
Weight 2.34 lbs/sf
S ft 2320
total 32573 lbs
16.3 tons
D. Stud framing weight
weight 32 Ibs/{2"x12"x8' board)
boards 924
total 25568 |bs
14.8 tons
2 Energy costs
FY2013 DTE bill 57,378,965
% of power costs for backwash 1% based on table A-11 {at other plants, not detailed for LH)
FY2013 Estimated backwash $73,800
FyY2013 LH WTP production 49809 MG
Annual production of 280 mgd 29200 MG
¥ decom of 2013 production 59%
Clectrical cost of decommissioned cap 543,264 peryear
Instead
Considered 80 mgd as % of 400 mgd 20%
Clectrical cost of decommissioned capacity $14,760 peryear
3 Operation Labor costs
total 2013
labor cost at  LH 2013 FTC
LH (Table B-3) (Table B-10*) S$/FTE
$1,966,227 23 S 85,488
1.5FTEs = S 128,232
25% of 1.5 FTEs for PM=  $  32,058.04
* including contract employees
4 Economic Present Worth Factors Years of 3%Nyr Present Present 4% 7%
Escalation Escalation  Worth Worth  Aggregate Aggregate
Period  Mid Point from 2014 Factor Factor 4% Factor 7% Factor Factor
. TP ) 2015-2017 2016 2 1.06 0.92 0.87 0.976 0.923
Decommission and Re-commission filtration capacity
2035-2037 2036 22 192 0.42 0.23 0.805 0.441
Annual Costs Present Worth Factor for 20 Years 13.6 10.6
Upgrades 2030 2030 15 1.56 0.56 0.36 0.872 0.561

Water Treatment process decomission & re-comission Costs Present Worth Factors based on number of years from 2014

to Mid Point of cost assignment period.
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Attachment C
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DWSD Water Treatment Plants Consolidation Analysis

Baseline - Reduced WTP Capacities (All Plants Operating)*
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*The analysis was based on the 2011 Maximum Day Demand Model
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DWSD Water Treatment Production Change

Alternative 1 - Northeast WTP Shut-down & Reduced Capacities at Other Plants*

TM-6 ¢ Water Master Plan Update
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* The analysis was based on the 2011 Maximum Day Demand Model
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TM-6 ¢ Water Master Plan Update

DWSD Water Treatment Production Change
Alternative 2 - Treatment Closure at Northeast WTP & Southwest WTP*
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* The analysis was based on the 2011 Maximum Day Demand Model
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DWSD Water Treatment Production Change
Alternative 3 - Springwells WTP Treatment Closed*
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Table 2
DWSD Contract No. CS 1528 - Comprehensive Water Master Plan Update
Cost Estimate for Capital Improvements of Water Treatment Plant Consolidation
3 ¥ 2 2 Route Location
Alternative Required Capital Improvement* Unit | Quantity Unit Cost P Eackar Cost
la - New 60" Garland Pipeline LF 43,200] & €16 Urban 2.0] & 53,222,400

No. 1 - Reducing ;Z;t:::ts:;_trep'::;::am’nd HrevEere Ls 1| 5 &15,000 $ 615,000

WA Tre.atlnl'ner:: 1c- New 48" Parallel Pipeline along & Mile Rd.

Plant Capacities’ batwinit Do i wiid Eowigren Ré, LF 43,000] S 524 Urban 2.0] 5 45,064,000
Total $ 98,901,400
2a-NEWTP Yard Piping Improvement

2aa - New State Fair Valve and Flow Mater LS 1] $ 615,000 $ 615,000
2ab - New Bulkhead LF 20| S 245 5 4,900
. 2ac - New Bulkhead LF 20| $ 245 $ 4,300

Ne.2 - Closing o

Pt gt 2b-New 48" Plpeiln:-. along Maound Rd. betwelen

Narthesst WTP & N.eva.da Rd.and 8 Mile Rd. to Replace Exist. 24" LF 7.850| & 524 Urban 20| S 8226800

Reducing Capacities at Lipeine

0 2¢ - New 54" Pipeline along 8 Mile Rd. between

fre ke lanzs Evergreen Rd. and St. Marys Rd. to Replace Exist. LF 8,850| s 566 Urban 2.0] 5 10,018,200
48" Pipaline
2d - New 60" Garland Pipeline LF 43,200 5 616 Urban 2.0] & 53,222,400
Total 5 72,092,200
3a - NEWTP Yard Piping Improvement

3aa - New State Fair Valve and Flow Meter LS 1] s 615,000 5 615,000
3ab - New Bulkhead LF 20] § 245 $ 4,900
3ac - New Bulkhead LF 200 5 245 $ 4,300
3b-MNew 48" Pipeline along Mound Rd. between
Nevada Rd. and & Mile Rd. to Replace Exist. 24" LF 7.850] s 524 Urban 20l 5 8,225,800
Pipeline
3c - New 54" Pipeline along 8 Mile Rd. between
Evergreen Rd. and 5t. Marys Rd. to Replace Exist. LF 8,850| 5 566 Urban 2.0] 5 10,018,200

No.3 - Closing 48" Pipeline

Treatment at Both 2d - New 60" Garland Pipelina LF 43,200] S 616 Urban 2.0] § 53,222,400

Nertheast and 3e - SWWTP Yard Piping Improvement

Southwest WTPs 3da - New 54" Reservoir Fill Pipe at SW WTP LF 100| § 750 S 75,000

3db - New 36" Cone Valve at SW WTP Yard EA 1| & 500,000 S 500,000
3dc - New Bulkhead LF 20] & 245 $ 4,900
3f - New 48" Pipeline along Inkster Rd. between
Marquette Rd, and Michigan Ave. to Replace Exist. LF 9,100| § 524 Urban 2.0 § 9536800
36" Pipeline
3g - New 66" Raw Water Supply Pipeline from
Southwest WTP to Springwells WTP LF 52,000( S 802 Urban 2.0) & 83,408,000
Total $ 165,616,900
4a - SPWWTP Yard Piping Improvement
4aa - New 96" Steel Pipe at SPW WTP Yard LF 400] 5 1,550 5 620,000
4ab - New 26" Cone Valve at SPW WTP Yard EA 2| 5 500,000 S 1,000,000
4k - New 60" Reservoir Fill Pipeline from WWP WTP| LF 54,000| 5 616 Urban 2.0] § 66,528,000

No.4 - Closing 4c - New 72" Reservair Fill Pipeline from NE WTP LF 66,550| S 843 Urban 2.0] $112,203,300

Treatmantat 4d - New 48" Pipeline along Mound Rd. between

Springwells WTP Mevada Rd. and & Mile Rd. to Replace Exist. 24" LF 7,850| 5 524 Urban 200 $ 8226800
Pipeline
de - New 54" Pipeline along & Mile Rd. between
Evergreen Rd. and St. Marys Rd. to Replace Exist. LF 8,850| s 566 Urban 2.0] 5§ 10,018,200
48" Pipeline
Total $ 198,596,300

[1) Capital Impr wear d based on tha fallowing hyd critaria:

[a) flow val adity should not ba larger than 10 fps; and
[b) unit headioss in transmission pipes should neot larger than 3 & per 1,000 f.

[2) The reduced capacitias are LHP = 300, NEP=150, SPP=200, SWP=180 and WWP=240 MED.

[3) The reduced capacitias are NEP = 0 [dosed), LHP = 300, SPP=350, SWP=180 and WiWF=240 MGD.

CDM
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