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1. Overview

The City of Waukesha, Wisconsin submitted an Application for Lake Michigan Water Supply (Application)
to the Wisconsin Department of Natural Resources (WDNR) in May 2010. As part of the Application
review process, the WDNR has requested The Boldt Company’s Technical Services Division (Boldt) to
provide a review of the cost estimate included with the Application.

The Application contains four water supply alternatives to the City’s current water supply as part of the
evaluation to obtain long-term water supply for the City’s water supply service area. The water supply
alternatives include several cost estimates based on alternative water sources, pipeline routes for water
supply and return flow routing for each alternative. The four water supply alternatives are as follows:

e No. 1 - Deep and Shallow Aquifers

e No. 2 — Shallow Aquifer and Fox River Alluvium

e No. 3 — Lake Michigan and Shallow Aquifers

e No. 4 — Lake Michigan

The WDNR has identified the following items related to the Application’s water supply alternatives for
which a review is required:

e Review the Application’s cost estimates for access to easements, land purchase and pipeline
installation relative to usual and customary costs.
= Cost estimates are detailed in Appendix ‘M’ — Cost Estimate Update.
= Pipeline routes are included in Appendix ‘N’ — Environmental Report.

= Cost information regarding the Oak Creek and City of Racine Water Supply Alternatives is
included in Addendum of same name dated September 1, 2010.

= Updated cost estimates are included in the section entitled ‘WS Cost’ in the May 2011
Waukesha submittal, Response to WDNR Regarding Letter to Waukesha Water Utility.
e The Application applies a 25% contingency allowance to all four alternatives.
= Is the contingency percentage appropriate?
= Does the differentiation of alternative type and scope warrant a different contingency?
= Provide analysis of usual and customary applications of contingency to different alternatives.
e A separate study was conducted by the University of Milwaukee / United States Geological
Service (UWM/USGS) and Black & Veatch for a Riverbank Inducement water supply alternative

(RBI) which included a Conceptual Level Design Cost Estimate. This is identified as RBI

Alternative included in Appendix ‘A’.

= Provide analysis of the conceptual level design cost estimate in relation to any comparative
usual and customary cost estimates.

s ldentify anomalous cost estimates or costing procedures.

e For purposes of the WDNR'’s review of Application, the applicable Wisconsin statutes define a
reasonable water supply alternative as “a water supply alternative that is similar in cost to, and as
environmentally sustainable and protective of public health as, the proposed new or increased
diversion and that does not have greater adverse environmental impacts than the proposed new
or increased diversion”.

o Discuss whether there is a construction industry standard for evaluating “similar in cost”
related to construction alternatives.

= The DNR has proposed using a range of +/- 50% for defining “similar” costs for water supply
alternatives.
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2. Background and Basis of Cost Estimate

The City of Waukesha has had an ongoing investigation into the quantity and quality of its current water
supply for over ten years. They have limited long-term water availability in the deep aquifer that is their
current primary water supply. Additionally, this aquifer's water quality routinely exceeds the current
radium regulations. Over the past several years, the Waukesha Water Utility has conducted water supply
studies investigating alternative water supply strategies for the City of Waukesha. The cost estimates
included in these studies were developed with preliminary, conceptual information. Detailed design and
engineering has not been started or completed for the project. The cost estimates prepared were for
long-range capital planning and were used for guidance in comparing water supply alternatives. The
basic premise for these cost estimates was for comparison and should not be considered as final project
costs. Final detailed project estimates are dependent on the final selected alternative, final detailed
design, current and projected market conditions, site conditions, project scope, schedule and other
variable factors.

CH2M HILL has prepared the conceptual cost estimates using their proprietary Parametric Cost
Estimating System (CPES). Further description of this system is provided in Appendix ‘M’ of the
Application.

a. Cost Estimate Review: Easement Access, Land Purchase, Pipeline Installation

Task: Review the cost estimates for access to easements, land purchase and pipeline installation
relative to usual and customary costs.

Cost Estimates: Boldt has performed an extensive review of all cost estimate information presented in
Appendix ‘M’ of the Application for Alternatives: Numbers 1 through 4. This review included estimates for
the water treatment plants, pump stations, pipeline installations, additional project cost allowances and
construction estimate markups. Detailed commentary relative to the review is presented in Section Three
— Cost Estimates Alternative Evaluations of this report.

An addendum dated September 1, 2010 from Reinhart Attorneys provided cost estimates for the Oak
Creek water supply and the Racine water supply alternatives. Using the same estimate review process
as was done for Alternative Nos. 1 through 4, Boldt's comparison for the Oak Creek water supply and the
Racine water supply reflects an estimated cost 15% to 20% less than that included in the Reinhart letter.
This variance is on the higher side of what might be expected with a conceptual estimate such as this.
However, the subjective nature of quantity determination, unit pricing and unit pricing categorization of
quantities is most likely causing this larger variance. For relative cost comparisons of alternatives, it is
our opinion that the variance is within reason.

Attachment ‘WS Cost’ (May 2011) presented cost estimates for two (2) additional water supply
alternatives. These included the Unconfined Deep Aquifer Alternative and the Multiple Source
Alternative. ~ Cost estimate information was presented at a summary level with limited detail.
Comparisons were made to cost estimate information from Alterative Nos. 1 through 4. The cost
estimates for the two additional water supply alternatives align with Alternatives Nos. 1 through 4.

It should be noted that the Application’s cost estimates are in 2010 dollars with no escalation allowances
included. For relative cost comparison purposes, this is appropriate. However, as the project moves
forward and cost estimates are refined, escalation will need to be addressed, which will have an impact
on the final, overall project cost.

Within the WTP estimates, a number of line items have quantities and unit pricing identified, but the cost
estimate extension was not completed. This amounts to some significant estimate line item costs being
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unaccounted. However, the overall value of these un-extended items does not amount to a significant
impact to the overall estimate.

Conclusion: In our opinion, the Application’s estimate development, format and methodology is
representative of usual and customary costs based on the current conceptual status of the project and the
intended use of the cost estimate information.

Easements: On October 25, 2011, Boldt and representatives from the DNR and PSC walked the utility
corridors in which a portion of the water supply pipeline and return pipeline is currently being considered
for routing. Access into the utility corridors appears to be fairly good. Aside from the main streets
crossing the corridor, there are other access points along the corridor from other utilities and private land
owners. The current assumption is that easements or access will be available through negotiations with
the entities owning the property required for access. Congestion along the corridor, both overhead and
underground, is evident to varying degrees.

Conclusion: Our opinion is that, based on preliminary information, the utility corridors provide a
reasonable path for the pipeline routing.

Land Purchase: Land purchase pricing was investigated by Boldt in the locations identified for well fields
and water treatment plants in Alternatives 1, 2 and 3.

Conclusion: Our opinion is the land purchase allowances used in the Application’s cost estimates are
adequate and representative of current land pricing.

b. Cost Estimate Contingency

Task: Review the contingency factor for usual and customary application to the different alternatives, the
appropriateness of contingency percentage and differentiation between contingency rate and alternative
type and scope.

The application of contingency to a cost estimate is dependent on several factors including the project
phase, the level of design and engineering completed, the estimating method used and the completeness
of scope definition.  Table 1 below provides generally accepted contingency factors for various levels of
project definition.

Table 1
Cost Estimate Accuracy & Contingency
Conceptual | Order of Magnitude e 1o0-5% +-30% | 15%-20%
Schematic Design | Preliminary / Factored / Feasibilty | 5% - 15% | +-20% | 10% RE
D'esigrn Devélbrb;nent Con'frci)rl / Definife / Apprbpriatioﬁ k 15% -30% +/- 10% L 8% 7
Construction Detailed / Definitive 40% - 85% +- 5% 5%
Documents
Bidding | Tabulated / Specific Detail | 80% - 98% +-3% - 5%
Construction Trué Cost S S 71700% ey o +/- O% TR 0%
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Table 2 provides additional definition regarding the type of information required and/or available at
different stages of the project. Referencing Table 2, the documents required for a Class 40 estimate are
identified. The Class 40 designation in Table 2 aligns with the Conceptual / Order of Magnitude
designation in Table 1.

Table 2

Table 2 - Documents and Information Required for Various Levels of Estimate
Discipline / Item I Class & Type of Estimate

Required Information 0 30120 70

W

Sitework General Locaton X
Specific Locaton X
Ste Layout & Topography
Sals Test
Detailed Drawings

x| XX

XX x|

Process Flow Sketched Flow Diagrams X
Preliminary Flow Diagrams X
Preliminary Flow Balances X
P&ID Diagrams for Specific Equpment X
Engineered P&ID Diagrams

XX

Equipment Preliminary Saing
Matenal Specficatons
Equipment List
Budget Quotes from Vendors X
Firm Quotes from Vendors X
Purchasing Compiete

x| X%

XX

Buildings Approxmate Sizng X
Prelminary Buiding General Arrangements
Prelminary Equpment General Arrangements
Matenal Specficatons
Detailed Drawngs

x| x|
*

bl ke

Mechanical Preliminary Flow Diagrams X X
Matenal Specficatons X
P&ID Diagrams for Specific Equpment
engineered P&D Diagrams
Detailed Drawings

XX

bl ke ko

Instrumentaton Flow cagrams
Control Phiosophy
Instrument List
Engineered P&ID Diagrams
Detalled Drawngs

x|

| XX

XK XX X

Electncal Preliminary Single Line Diagram b4
Motor List & Szes X
Engineered P&ID Diagrams X
Detailed Drawings

X

Levels of Accuracy

Class 40: Order of Magntude. Long range planning,
factored estimate from historical data or
equipment multpliers

Class 20/30: Feasibility Capital Cost Economic feasibility of

project. preliminary documentation, budgetary
quotes from equipment vendors

Class 10: Captal Bucget. Appropnaton funding for progect,
quantty takeoffs, firm quotes from equipment
vendors, project schedule agreed upon.

Class §: Capital Verfication, Confirm final probable cost
of project. detaded design compiete. bulk
purchasing complete, equipment purchasing
complete.

®
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Conclusion: It is our opinion that the cost estimating information presented in the Application is at the
Order of Magnitude / Conceptual / Class 40 stage of development. In reviewing both tables, some key
points to note from our review of the cost estimating information:

e Design and engineering is mostly likely at a 0 — 5% level of completion.

e Table 2 identifies several items of information that are important in providing a Class 40 estimate
including general site location, approximate size of buildings, preliminary equipment sizing and
list of equipment, and preliminary flow diagrams or sketches. Process flow diagrams define and
describe process system functions including equipment, mechanical and electrical requirements.
The process flow of the various alternatives are somewhat defined by preliminary layouts,
pipeline routing and descriptions of the pipelines, which can be considered preliminary flow
diagrams. The water and wastewater treatment facilities, however, are not defined by any type of
process flow diagrams. Estimates prepared for these facilities used a parametric form of
estimating which relies on historical cost data which is then factored up or down based on
comparison of the proposed facility to the historical data base. For this type of strategic planning
and alternative comparison, the significance of not having preliminary flow diagrams is minimal.

e Other required information for a Class 40 estimate has been somewnhat identified including
= General location of the facilities
= Pipeline routings
= Preliminary sizing of equipment
= Preliminary identification / listing of equipment
s Preliminary sizing of buildings
e It is our opinion that the accuracy of the Application’s cost estimates is +/- 30% based on the
information in Tables 1 & 2.

The estimate accuracy and contingency information presented in Tables 1 & 2 has been developed from
historical cost data and experience with large industrial projects such as this. It has also been compiled
from various construction and engineering sources and resources throughout the years.

The parametric estimating method used by the City to determine the cost estimates for this project is also
a historical and experience based program that develops project parameters using preliminary,
conceptual information.

In our opinion, there is not significant differentiation in the types or scopes of the various alternatives. All
alternatives address similar project scope, i.e., pipelines, water treatment facilities, wells, etc. The actual
make-up of each alternative may be slightly different, but the type and scope are basically the same.

In our opinion, an anticipated contingency for a cost estimate at this level would be 15% to 20%.
However, the basis for these cost estimates is to compare alternatives. Also, the project scope is fluid
and could change significantly as the project moves forward. The 25% contingency used across all
alternatives is consistent and reasonable for this level of estimate. When a specific alternative is
selected, preliminary engineering will better define the scope for more accurate estimating. Reductions in
Contingency would be expected as the project is refined.

c. Riverbank Inducement Water Supply Alternative

Task: A separate study was conducted by UWM/USGS and Black & Veatch for a riverbank inducement
water supply alternative (RBI). Review the cost estimate relative to usual and customary costs.

Conceptual cost estimates were developed for the RBI water supply alternative using much of the same
cost methodology, assumptions and unit costs that were used by CH2M HILL for Alternate Nos. 1 through
4. Detailed design and engineering has not been started or completed for the RBI alternative. The cost
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estimates prepared were for long-range capital planning and were used for guidance in comparing water
supply alternatives. The basic premise for these costs estimates was for comparison and should not be
considered as final project costs.

Conclusion: Boldt performed a review of the cost estimate information included in Black & Veatch’s
report dated April 2011. Comparing the RBI total project capital cost estimate with Boldt's cost estimate
review and opinions, the resultant estimates are within 6% of each other. Based on the conceptual
nature of the cost estimate, our opinion is that information used to prepare the RBI's cost estimate is
usual and customary.

d. Evaluating “Similar in Cost” Related to Construction Alternatives

For the review of the Application by the WDNR, the applicable statutes define a reasonable water supply
alternative as . . . “a water supply alternative that is similar in cost to, and as environmentally sustainable
and protective of public health as, the proposed new or increased diversion and that does not have
greater adverse environmental impacts than the proposed new or increased diversion”.

Task: Discuss whether there is a construction industry standard for evaluating “similar in cost” related to
the alternatives. The DNR has proposed using a range of 50% for defining “similar in cost” for water
supply alternatives.

Boldt is not aware of a construction industry standard for evaluating project alternatives in regards to a
“similar in cost” parameter. We have extensive experience evaluating project costs in relation to bids,
proposals, options, alternates and other similar comparisons. Cost is an important component of any
evaluation; however, project scope is a more critical component. In order to make a meaningful
comparison on cost, the project scope must be the same or very similar between alternatives. The
project scope drives the cost. Project scope also drives similarity of projects or alternatives.

For this Application, all of the alternatives are satisfying the same basic requirement to provide potable
water to the City of Waukesha. Each alternative is different, yet each uses similar components (pipelines,
water treatment, wells, etc.) to satisfy the requirements. Each alternative uses the same estimating
format and method to determine cost. Each alternative addresses initial capital costs plus annual
operating and maintenance costs, which tends to level similarities for comparisons.

Our interpretation of establishing a cost range to define similarity in water supply alternatives is that it
gives the DNR an initial evaluation tool to decide if the alternative in question should be studied further.
In other words, if a water supply alternative is 50% higher than the base, it most likely includes more
project scope, is too costly and falls outside the definition of a “reasonable water supply alternative” to
meet the needs of the Application.

Using the Water Supply Alternative capital cost estimates as an example. The Lake Michigan with Return
Flow to Underwood Creek alternative is $164 million. The Lake Michigan and Shallow Aquifer alternative
is $238 million. The Lake Michigan and Shallow Aquifer alternative is almost 50% higher than the Lake
Michigan with Return Flow to Underwood Creek alternative. Using the 50% similar cost range, the Lake
Michigan and Shallow Aquifer alternative is not similar in cost to the Lake Michigan with Return Flow to
Underwood Creek alternative, so it would therefore not be considered a reasonable alternative, if all other
factors were considered equal.

Conclusion: Is the proposed range of 50% the proper one? Based on our experience in cost estimate
evaluations, if there is a 25% to 30% variance in cost between alternatives, bids, proposals, etc., we feel
this is enough variance to indicate vast differences in scope, interpretation, pricing , etc., which in turn
indicates the alternatives are not similar in cost. In our opinion, the range could probably be reduced to

25% to 30%.
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3. Alternatives Evaluations

a. Water Supply Alternative 1: Continue Use of Deep and Shallow Aquifers

General Overview

Alternative 1 consists of continued use of the deep aquifer (St. Peter sandstone) and shallow aquifer
south of Waukesha (Troy Bedrock Valley). Implementation of Alternative 1 will require the following:

e Additional deep well water treatment facilities at deep well numbers 6, 8 & 10.

e New shallow aquifer water treatment facility located south of Waukesha near the new shallow
aquifer wells.

e Installation of fourteen (14) new shallow aquifer wells south of Waukesha near Vernon Marsh.
e New pumping stations for shallow aquifer wells.
e Transmission pipelines to convey the water.

= From shallow wells to new treatment facility. (~ 22,000 lin. ft.)

= From new treatment facility to Hillcrest pumping station. (~ 48,000 lin. ft.)

Sludge pipeline between new water treatment facility and existing Waukesha WWTP. (~ 27,500 lin.
ft.)

Deep Well Treatment Facilities

Capacity of the deep wells is expected to decrease because the groundwater elevation continues to drop.
The declining water level causes water quality problems. It is anticipated that water treatment would be
required at the three largest deep wells (Nos. 6, 8 & 10). These deep wells are located on small parcels
of property, adjacent to residential property. The estimate assumes that these three wells will have their
own treatment facility; hence adjacent residential property would need to be acquired. Water from the
remaining deep wells will be blended at the Hillcrest reservoir.

The cost estimate summary for the Deep Well Treatment Facilities is as follows:

Deep Well Deep Well Capital Cost Estimate
No. gga(gggggy g:g;g;%ng Land Cost WTP Cost

2 1.15 0.81 - -

3 1.4 0.98 - -

5 1.44 1.01 - -

6 2.59 1.63 $500,000 $6,579,000
7 1.08 0.76 - -

8 2.16 1.36 $500,000 $5,329,000
9 1.94 1.36 - -

10 3.74 2.36 $500,000 $9,868,000
Sub-Totals $1,500,000 $21,776,000
Total, 2010 $23,276,000
Total, 2020 F/P (3% Inflation, 1.344) $31,280,998
Total, 2010 P/F (6%, 0.5584) $17,467,309

An allowance of $500,000 per well site has been included to purchase property adjacent to the wells for
construction of the water treatment facilities. The cost estimate for the water treatment facilities does not
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identify a land area requirement for purchase, nor does the write-up for Alternative 1 identify land area
purchase requirements.

The cost estimate does identify approximately 9,400 square feet of building space required for each
facility. Assuming a multiplier between 2 and 4 times the building space for roads, parking and open
space, up to 1-acre of land could be required for the water treatment facility at each of the specified well
sites. Property requirements for each specified well site could mean purchasing 2 to 4 residential
properties. Depending on property size, property dwellings and location, it may require more than the
land cost allowance identified ($500,000 per site) to purchase properties.

A detailed, parametric estimate was completed by CH2M HILL for a 3.0 mgd Nano filtration water
treatment plant (WTP). The cost estimate for the 3.0 mgd WTP was included as the WTP cost for deep
well No. 10.

Commentary on the estimate details is as follows:

e Format and Unit Costs

s The estimate is categorized into a standard estimating format, generally following the 16
division, Construction Specification Institute (CSI) format.

s Unit costs used in the estimate are direct construction costs and do not include bonds,
insurance, mobilization/demobilization, contractor overhead, contractor profit or contingency.
These items are added separately on the capital cost estimate summary sheet.

= Quantities used in the estimate were not confirmed and are assumed representative of items
and quantities required for facilities described.

o Civil / Site work
= Cost estimate for earthwork (excavation, backfill & spoils removal) for the buildings and
facility structures.
= Estimated unit pricing used for excavation and structural backfill appears to be adequate.

= Estimated unit pricing for native backfill and hauling excess soils appears to be lower than
anticipated for a conceptual estimate of this nature.

e Architectural / Structural

= Cost estimate for concrete, buildings and miscellaneous specialties.

= Estimated unit pricing for concrete appears to be lower than anticipated for a conceptual
estimate of this nature. Potential impact could be an additional 20% to 25% costs.

= Reference the Air Stripper Degas estimate. There are several estimate quantity items for
which the cost estimate extension has not been completed. This amounts to approximately
$30,000 of unaccounted cost.

= The masonry appears to address the enclosure of the building including walls and roof. Unit
pricing used appears adequate.

= Estimated unit pricing for metals appears to be adequate.

= Estimated unit pricing for doors appears to be adequate.

e Process Equipment
= Cost estimate for purchase of process equipment required for the WTP including cranes and
hoists. Our assumption is that pricing for the purchase of process equipment is current and
adequate, as there is not sufficient information to confirm pricing used.
= Cost estimate for installation of the WTP process equipment. Installation of process
equipment is based on a percentage (20%) of the cost of purchased equipment. This
appears to be adequate for equipment listed.
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= Reference the Air Stripper Degas estimate. It appears that the estimate for process
equipment installation was omitted. Also, cost basis for the Allowance for Misc. Items is not
correct (purchase cost of process equipment is not correct).

= Reference the In-Plant PS FWPS estimate. It appears that the estimate for process
equipment installation was omitted.

= Reference the Liquid Chemical NaOH estimate. It appears that the estimate for process
equipment installation was omitted.

e Our assumption is that pricing for purchase and installation of the bridge crane is current and
adequate, as there is not sufficient information to confirm pricing used.
= Mechanical cost estimate for process piping, fittings and valves.
= From an overall estimate standpoint, the unit pricing used for piping, fittings and valves
appears adequate for this level of estimate.
= There are several instances where the cost estimate extension has not been completed.
This amounts to $25,000 to $50,000 of unaccounted cost.

e Electrical

= Cost estimate for electrical equipment and installation labor and materials.

= Cost estimates for electrical equipment (MCC sections, AFD’s, level transmitters, etc.) appear
to range from adequate to slightly higher (10% to 15%) than would be expected for an
estimate at this phase. Magnetic flow meter cost estimates; however, appears to be slightly
lower than expected.

= Inclusion of cost estimates for incoming primary voltage level equipment (switchgear and
power distribution) is not apparent. This may be addressed at the estimate summary level
and included in the yard electrical allowance.

= Quantities used for wire, cable and raceway appear lower than what would be expected for
this level estimate.

= Cost estimates for electrical installation are not readily apparent. It is possible this could be
included in the miscellaneous items allowance or the electrical allowance used in the
estimate.

o There are several instances where the cost estimate extension has not been completed.
This amounts to $50,000 to $75,000 of unaccounted cost.

e Miscellaneous Allowances
= Based on percentage of overall cost estimate.
> Includes allowances for finishes, instrumentation and controls (I&C), mechanical and
electrical.
= These are allowances built into CH2M HILL's Parametric Estimate. There is not sufficient
information to review or provide commentary.

e Additional Project Cost Allowances

= Demolition. Additional cost estimate for demolition was not included.

= Qverall Site work. An allowance of 10% of the project cost sub-total was included for site
work related items. The assumption is that this would include demolition of site structures,
roads, access drives, parking, site grading, fencing and landscaping. The allowance appears
adequate for developing a 1-acre site.

= Plant Computer System. An allowance of 5% of the project cost sub-total was included for
computer, data gathering, and remote monitoring equipment related items. Our assumption
is that the 5% allowance is adequate, as there is not sufficient information to confirm actual
requirements or work scope.
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= Yard Electrical. An allowance of 7% of the project cost sub-total was included for electrical
switchyard related items. The assumption is that this would include electrical distribution
equipment consisting of incoming metering, primary distribution transformers, power cabling
and raceways. Our assumption is that the 7% allowance is adequate, as there is not sufficient
information to confirm actual requirements or work scope.

= Yard Piping. An allowance of 10% of the project cost sub-total was included for yard piping
related items. The assumption is that this would include underground connecting pipelines
for the process work. Our assumption is that the 10% allowance is adequate, as there is not
sufficient information to confirm actual requirements or work scope.

The WTP cost estimates for deep well No. 6 and No. 8 appear to be a ratio of the WTP cost estimate for
deep well No. 10. The ratio used is not readily apparent. For purposes of this review, the extrapolated
cost of the WTP for deep wells 6 and 10 is determined from the ratio of the well capacities, using an
exponential 7/10 factor. Factoring the capacity ratio recognizes that certain costs, i.e., site work, may
remain constant as the WTP capacity decreases.

The Rule of Six-Tenths is a capacity factoring method of estimating (CFE) that is used during the early,
feasibility phase of a project. It is a relatively quick and accurate means of determining estimated costs.
The cost of a new plant or facility is derived from the cost of a similar plant of known capacity and similar
process flow. CFE relies on the nonlinear relationship between capacity and cost. The basic equation is:

Estimated Cost of Plant B = (Plant B Capacity/Plant A Capacity)® x Plant A Cost

where exponent “e” is the proration factor. The value of the exponent typically lies between 0.5 and 0.85,
depending on the type of plant or facility. An exponent of 0.6 is generally used as the “default” if no other
information is available. A factor of 0.7 was used for this evaluation to reflect water treatment and
pumping operations.

e Deep Well No. 68 WTP. Ratio of (1.63/2.36)"° x $9,868,000 = $7,616,000.
e Deep Well No. 8 WTP. Ratio of (1.36/2.36)"° x $9,868,000 = $6,709,000.

e Using this factoring method, it appears that the WTP cost estimate for Deep Wells No. 6 and No.
8 may be on the low side.

The present worth calculations are in alignment assuming that the construction of the WTP’s will occur in
the year 2020. With the current economy, the inflation rate (3%) and the P/F investment rate (6%) used
should be confirmed.

Shallow Aquifer Water Treatment Facility

A detailed, parametric estimate was completed by CH2M HILL for a WTP for the shallow aquifer water
wells. The estimate is categorized into a standard estimating format, generally following the 16 division,
CSI format. Commentary on the estimate details is as follows:

e Format and Unit Costs

= The estimate is categorized into a standard estimating format, generally following the 16
Division, CSI format.

= Unit costs used in the estimate are direct construction costs and do not include bonds,
insurance, mobilization/demobilization, contractor overhead, contractor profit or contingency.
These items are added separately on the capital cost estimate summary sheet.

= Quantities used in the estimate were not confirmed and are assumed representative of items
and quantities required for facilities described.
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Civil / Site work

o

Cost estimate for earthwork (excavation, backfill & spoils removal) for the buildings and
facility structures.

Estimated unit pricing used for excavation and structural backfill appears to be adequate.
Estimated unit pricing for native backfill and hauling excess soils appears to lower than
anticipated for a conceptual estimate or this nature.

Reference the Vertical Turbine PS: FWPS estimate. There are several site work estimate
quantity items for which the cost estimate extension has not been completed. This amounts
to approximately $130,000 of unaccounted cost.

Reference the Filter BW PS BWSPS estimate. There are several site work estimate quantity
items for which the cost estimate extension has not been completed. This amounts to
approximately $25,000 of unaccounted cost.

Architectural / Structural

o

o

o

o

Cost estimate for concrete, buildings and miscellaneous specialties.

Estimated unit pricing for concrete appears to be lower than anticipated for a conceptual
estimate of this nature. Potential impact could be an additional 20% to 25% costs.

Reference the Vertical Turbine PS: FWPS estimate. There are several concrete estimate
quantity items for which the cost estimate extension has not been completed. This amounts
to approximately $180,000 of unaccounted cost.

Reference the Filter BW PS BWSPS estimate. There are several concrete estimate quantity
items for which the cost estimate extension has not been completed. This amounts to
approximately $100,000 of unaccounted cost.

The masonry appears to address the enclosure of the building including walls and roof. Unit
pricing used appears adequate.

Estimated unit pricing for metals appears to be adequate.

Estimated unit pricing for doors appears to be adequate.

Process Equipment

[a]

Cost estimate for purchase of process equipment required for the WTP including cranes and
hoists. Our assumption is that pricing for the purchase of process equipment is current and
adequate, as there is not sufficient information to confirm pricing used.

Cost estimate for installation of the WTP process equipment. Installation of process
equipment does not appear to be recognized or included in the estimate. The Deep Well
WTP estimate included equipment installation based on a percentage (20%) of the cost of
purchased equipment.

Reference the Inline Rapid Mix RMX estimate. It appears that the estimate for the 3-ton
monorail hoist is high ($57,750). Other estimates for 3-ton monorail hoists are $3,260 which
seems more in line.

Mechanical

o

o

Cost estimate for process piping, fittings and valves.
From an overall estimate standpoint, the unit pricing used for piping, fittings and valves
appear adequate for this level of estimate.

There are several instances where the cost estimate extension has not been completed.
This amounts to $25,000 to $50,000 of unaccounted cost.

Electrical

o

Cost estimate for electrical equipment and installation labor and materials.
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= Cost estimates for electrical equipment (MCC sections, AFD’s, level transmitters, etc.) appear
to range from adequate to slightly higher (10% to 15%) than would be expected for an
estimate at this phase. cost estimate, however, appears to be slightly lower than expected.

= Inclusion of cost estimates for incoming primary voltage level equipment (switchgear and
power distribution) is not apparent. This may be addressed at the estimate summary level
and included in the yard electrical allowance.

= Quantities used for wire, cable and raceway appear lower than what would be expected for
this level estimate.

s Cost estimates for electrical installation are not readily apparent. It is possible this could be
included in the miscellaneous items allowance or the electrical allowance used in the
estimate.

e Miscellaneous Allowances
= Based on percentage of overall cost estimate.
s Includes allowances for finishes, instrumentation and controls (I&C), mechanical and
electrical.
o These are allowances built into CH2M HILL’s Parametric Estimate. There is not sufficient
information to review or provide commentary.

e Additional Project Cost Allowances

o Demolition. Additional cost estimate for demolition was not included.

= Overall Site work. An allowance of 10% of the project cost sub-total was included for site
work related items. The assumption is that this would include demolition of site structures,
roads, access drives, parking, site grading, fencing and landscaping. Our assumption is that
the 10% allowance is adequate, as there is not sufficient information to confirm physical size
of site or layouts for work scope.

= Plant Computer System. An allowance of 5% of the project cost sub-total was included for
computer, data gathering, and remote monitoring equipment related items. Our assumption
is that the 5% allowance is adequate, as there is not sufficient information to confirm actual
requirements or work scope.

= Yard Electrical. An allowance of 7% of the project cost sub-total was included for electrical
switchyard related items. The assumption is that this would include electrical distribution
equipment consisting of incoming metering, primary distribution transformers, power cabling
and raceways. Our assumption is that the 7% allowance is adequate, as there is not sufficient
information to confirm actual requirements or work scope.

= Yard Piping. An allowance of 14% of the project cost sub-total was included for yard piping
related items. The assumption is that this would include underground connecting pipelines
for the process work. Our assumption is that the 14% allowance is adequate, as there is not
sufficient information to confirm actual requirements or work scope.

Shallow Aquifer Well Field
A total of fourteen (14) shallow aquifer wells are anticipated. Limited estimate information is available in
the Application. The estimate summary for the Shallow Water Aquifer Well Field(s) includes:
e Allowance for land acquisition of $160,000 per well site.
o The location of the shallow aquifer wells is south of the City of Waukesha in what appears to
be open farm fields.

= Based on current analysis of land prices in this area, the $160,000 would allow the purchase
of up to 16-acres of land per site if located in open farmland. If some well sites are in more
urban areas, the size of property may be significantly reduced.
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e Allowance for drilling wells and building pump houses of $300,000 per well site.
= Assuming a well depth of 200 feet and an approximate pump house size of 400 square feet,
the allowance included appears to be adequate for drilling the well and building the pump
house.
e Allowance of $1,394,000 for site work ($750,000) and electrical utility work ($644,000) for all well
sites (14 total).
= Site work for each well site is anticipated to be minimal. Site requirements could include site
grading, paving, parking, fencing and landscaping. Based on these assumptions, the
$750,000 allowance appears to be adequate.
= Electrical utility work for each well site is anticipated to include providing 480V power to each
site to power the water pump, lighting and other electrical needs. Assuming that a power
source is located within 1,000 feet of the well site, the $644,000 allowance appears to be

adequate.

e Allowance of $4,970,400 for interconnecting piping for all well sites.
= Assumption is that this is the water pipeline connecting the 14 well sites to the Shallow
Aquifer Central Water Treatment facility. Approximate length of this pipeline is 22,000 In ft.
= Based on preliminary routing of pipeline, it appears the estimate cost allowance is adequate
for this pipeline.

Supply/Finished Water Pipeline to Waukesha

The finish water pipeline is approximately eleven (11) miles of 24-inch diameter, underground pipeline
that runs from the WTP to the Hillcrest Reservoir. Preliminary routing of the pipeline is shown on the
Alternate 1 Overview Map and Tile Maps.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline length included in the cost estimate is eleven miles. “Scaling” the route maps
identified nine miles of pipeline.

e Based on the satellite views of the overview and tile maps, a determination was made regarding
the mix of pipeline routing for open country, low urban, medium urban, etc. Individual routing
impacts, such as road crossings, creek crossings, road removal/replacement, etc. were
determined.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

e Summarizing, the Application’'s parametric cost estimate is lower than the cost estimate
determined with this check by approximately 15%. However, this would tend to fall into the
accuracy level range of a conceptual estimate such as this due to the preliminary quantities, the
unit pricing and subjective determination of categorization of quantities to which unit pricing is
applied.

Distribution System Improvements
The distribution system improvements include approximately ten (10) miles of 16-inch and 20-inch
diameter, underground pipeline. Actual location and routing of this pipeline is not clear on the Alternate 1
Overview Map.
e An arbitrary and subjective determination was made regarding the mix of pipeline routing for open
country, low urban, medium urban, etc. Individual routing impacts such as road crossings, creek
crossings, road removal/replacement, etc. were also arbitrary and subjective.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.
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e Summarizing, the Application’s parametric cost estimate is higher than the cost estimate
determined with this check by approximately 12%. However, this would tend to fall into the
accuracy level range of a conceptual estimate such as this due to the preliminary quantities, the
unit pricing and subjective determination of categorization of quantities to which unit pricing is
applied.

Wastewater Force Main

The wastewater force main pipeline is approximately five (5) miles of 6-inch diameter, underground
pipeline that runs from the WTP to the wastewater treatment plant. Routing of this pipeline is shown on
the Alternate 1 Overview Map and Tile Maps.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline lengths aligned very closely.

e Based on the satellite views of the overview and tile maps, a determination was made regarding
the mix of pipeline routing for open country, low urban, medium urban, etc. Individual routing
impacts such as road crossings, creek crossings, road removal/replacement, etc. were
determined.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

e Summarizing, the Application’s parametric cost estimate is lower than the cost estimate
determined with this check by approximately 40%. This variance is a bit higher than might be
expected with a conceptual estimate such as this. However, the subjective nature of quantity
determination, unit pricing and unit pricing categorization of quantities is mostly likely causing this
larger variance.

Summary: Alternate No. 1 - Continue Use of Deep & Shallow Aquifers

Commentary regarding the Alternatives will be similar, as cost information and assumptions used to
develop the estimates overlaps all of the Alternatives. A general overview of the comments regarding the
cost estimate review of Alternative No. 1:

e Land cost used in the cost estimates generally aligns with pricing that Boldt found in researching
the cost of land in the areas noted by Alternative No. 1.

e Unit cost used in the water treatment plant estimates can be considered usual and customary.
Earthwork and concrete unit pricing appears to be lower than anticipated. Some mechanical and
electrical unit pricing appears to be higher than anticipated.

e Within the WTP estimates, a number of line items that have quantities and unit pricing identified,
but the cost estimate extension was not completed. This amounts to some significant estimate
line item costs being unaccounted. The overall value of these un-extended items does not
amount to a significant impact on the cost estimate.

e Referencing the deep well treatment facilities, extrapolation of the cost estimates for deep well
number 6 and number 8 appear to be on the low side.

e The cost review of the pipeline estimates for this alternative was based on the preliminary routing
of the pipelines, along with a subjective determination of the productivity mix associated with the
routing. It is our opinion that the cost estimates for the pipeline installation for this alternative can
be considered usual and customary for this level of estimate.

e Mark-ups applied to the construction cost estimates were reviewed and found to be in general
alignment with Boldt’s opinion for mark-up percentages. The overall mark-up amounts were very
close, however, the percentage splits varied.

Comparing the Application’s total project capital cost estimate for Alternative No. 1 with Boldt's cost
estimate review and opinions, including markups, the resultant estimates are within 5% of each other.
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Based on the conceptual nature of the cost estimate, our opinion is that information used to prepare the
Application’s cost estimate is usual and customary.

b. Water Supply Alternative 2: Shallow Aquifer & Fox River Alluvium

General Overview
Alternative 2 will use the shallow aquifer south of Waukesha for the entire water supply. This would
consist of adding new wells in the Fox River alluvium and the Troy Bedrock Valley. Implementation of
Alternative 2 will require the following:
e New central water treatment facility located south of Waukesha near the new shallow aquifer
wells.
e |Installation of fourteen (14) new shallow aquifer wells south of Waukesha near Vernon Marsh in
the Troy Bedrock Valley aquifer.
e |[nstallation of four (4) new shallow aquifer wells south of Waukesha in the Fox River alluvium
aquifer.
e New pumping station for water transmission to the Hillcrest reservoir.

e Transmission pipelines to convey the water.
- From shallow wells to new treatment facility. (22,000 lin. ft.)
= From new treatment facility to Hillcrest pumping station. (~ 48,000 lin. ft.)

e Sludge pipeline between new water treatment facility and existing Waukesha WWTP. (~ 27,500 lin.
ft.)

Shallow Aquifer Water Treatment Facility
A detailed, parametric estimate was completed by CH2M HILL for a WTP for the shallow aquifer water
wells. Commentary on the estimate details is as follows:

e Format and Unit Costs

= The estimate is categorized into a standard estimating format, generally following the 16
Division, CSI format.

s Unit costs used in the estimate are direct construction costs and do not include bonds,
insurance, mobilization/demobilization, contractor overhead, contractor profit or contingency.
These items are added separately on the capital cost estimate summary sheet.

s Quantities used in the estimate were not confirmed and are assumed representative of items
and quantities required for facilities described.

e Civil / Site work

= Cost estimate for earthwork (excavation, backfill & spoils removal) for the buildings and
facility structures.

= Estimated unit pricing used for excavation and structural backfill appears to be adequate.

s Estimated unit pricing for native backfill and hauling excess soils appears to lower than
anticipated for a conceptual estimate of this nature.

= Reference the Vertical Turbine PS: FWPS estimate. There are several site work estimate
quantity items for which the cost estimate extension has not been completed. This amounts
to approximately $180,000 of unaccounted cost.

= Reference the Filter BW PS BWSPS estimate. There are several site work estimate quantity
items for which the cost estimate extension has not been completed. This amounts to
approximately $25,000 of unaccounted cost.
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e Architectural / Structural

o

o

o

o

Cost estimate for concrete, buildings and miscellaneous specialties.

Estimated unit pricing for concrete appears to be lower than anticipated for a conceptual
estimate of this nature. Potential impact could be an additional 20% to 25% costs.

Reference the Vertical Turbine PS: FWPS estimate. There are several concrete estimate
quantity items for which the cost estimate extension has not been completed. This amounts
to approximately $700,000 of unaccounted cost.

Reference the Filter BW PS BWSPS estimate. There are several concrete estimate quantity
items for which the cost estimate extension has not been completed. This amounts to
approximately $100,000 of unaccounted cost.

The masonry appears to address the enclosure of the building including walls and roof. Unit
pricing used appears adequate.

Estimated unit pricing for metals appears to be adequate.

Estimated unit pricing for doors appears to be adequate.

e Process Equipment

o

Cost estimate for purchase of process equipment required for the WTP including cranes and
hoists. Our assumption is that pricing for the purchase of process equipment is current and
adequate, as there is not sufficient information to confirm pricing used.

Cost estimate for installation of the WTP process equipment. Installation of process
equipment does not appear to be recognized or included in the estimate. The Deep Well
WTP estimate included equipment installation based on a percentage (20%) of the cost of
purchased equipment.

Reference the Inline Rapid Mix RMX estimate. It appears that the estimate for the 3-ton
monorail hoist is high ($57,750). Other estimates for 3-ton monorail hoists are $3,260, which
is more in line.

e Mechanical

o

o

Cost estimate for process piping, fittings and valves.

From an overall estimate standpoint, the unit pricing used for piping, fittings and valves
appear adequate for this level of estimate.

There are several instances where the cost estimate extension has not been completed.
This amounts to $25,000 to $50,000 of unaccounted cost.

e Electrical

o

o

Cost estimate for electrical equipment and installation labor and materials.

Cost estimates for electrical equipment (MCC sections, AFD'’s, level transmitters, etc.) appear
to range from adequate to slightly higher (10% to 15%) than would be expected for an
estimate at this phase.

Inclusion of cost estimates for incoming primary voltage level equipment (switchgear and
power distribution) is not apparent. This may be addressed at the estimate summary level
and included in the yard electrical allowance.

Quantities used for wire, cable and raceway appear lower than what would be expected for
this level estimate.

Cost estimates for electrical installation are not readily apparent. It is possible this could be
included in the miscellaneous items allowance or the electrical allowance used in the

estimate.
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e Miscellaneous Allowances
= Based on percentage of overall cost estimate.
= Includes allowances for finishes, instrumentation and controls (I&C), mechanical and
electrical.
s These are allowances built into CH2M HILL’'s Parametric Estimate. There is not sufficient
information to review or provide commentary.

e Additional Project Cost Allowances

= Demolition. Additional cost estimate for demolition was not included.

= Overall site work. An allowance of 10% of the project cost sub-total was included for site
work related items. The assumption is that this would include demolition of site structures,
roads, access drives, parking, site grading, fencing and landscaping. Our assumption is that
the 10% allowance is adequate, as there is not sufficient information to confirm physical size
of site or layouts for work scope.

= Plant Computer System. An allowance of 5% of the project cost sub-total was included for
computer, data gathering, and remote monitoring equipment related items. Our assumption
is that the 5% allowance is adequate, as there is not sufficient information to confirm actual
requirements or work scope.

= Yard Electrical. An allowance of 7% of the project cost sub-total was included for electrical
switchyard related items. The assumption is that this would include electrical distribution
equipment to include incoming metering, primary distribution transformers, power cabling and
raceways. Our assumption is that the 7% allowance is adequate, as there is not sufficient
information to confirm actual requirements or work scope.

= Yard Piping. An allowance of 14% of the project cost sub-total was included for yard piping
related items. The assumption is that this would include underground connecting pipelines
for the process work. Our assumption is that the 14% allowance is adequate, as there is not
sufficient information to confirm actual requirements or work scope.

Shallow Aquifer Well Field — Troy Bedrock Valley / Vernon Marsh

A total of fourteen (14) shallow aquifer wells are anticipated. Limited estimate information is available in
the Application. The estimate summary for the Shallow Water Aquifer Well Field(s) includes:

e Allowance for land acquisition of $160,000 per well site.
= The location of the shallow aquifer wells is south of the City of Waukesha in what appears to
be open farm fields.
= Based on current analysis of land prices in this area, the $160,000 would allow the purchase
of up to 16-acres of land per site if located in open farmland. If some well sites are in more
urban areas, the size of property may be significantly reduced.

e Allowance for drilling well and building pump house of $300,000 per well site.
= Assuming a well depth of 200 feet and an approximate pump house size of 400 square feet,
the allowance included appears to be adequate for drilling the well and building the pump
house.

e Allowance of $1,394,000 for site work ($750,000) and electrical utility work ($644,000) for all well
sites (14 total).
= Site work for each well site is anticipated to be minimal. Site requirements could include site
grading, paving, parking, fencing and landscaping. Based on these assumptions, the
$750,000 allowance appears to be adequate.
= Electrical utility work for each well site is anticipated to include providing 480V power to each
site to power the water pump, lighting and other electrical needs. Assuming that a power
source is located within 1,000 feet of the well site, the $644,000 allowance appears to be

adequate.
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e Allowance of $4,970,400 for interconnecting piping for all well sites.
= Assumption is that this is the water pipeline connecting the 14 well sites to the Shallow
Aquifer Central Water Treatment facility. Approximate length of this pipeline is 22,000.
o Based on preliminary routing of pipeline, it appears the estimate cost allowance is adequate
for this pipeline.

Shallow Aquifer Well Field — Fox River Alluvium
A total of four (4) shallow aquifer wells are anticipated. Limited estimate information is available in the
Application. The estimate summary for the Shallow Water Aquifer Well Field(s) includes:
e Allowance for land acquisition of $250,000 per well site.
s The location of the shallow aquifer wells is south of the City of Waukesha in what appears to
be open fields, though closer to urban development.
= Based on current analysis of land prices in this area, the $250,000 should be adequate to
allow the purchase of land for these well sites.
e Allowance for drilling well and building pump house of $700,000 per well site.
= This allowance is significantly higher than for the well sites in the Troy Bedrock Valley /
Vernon Marsh areas.
= Assuming that well depths may be greater, and possibly access to sites may be the reason
for higher estimated cost for these wells.
e Allowance of $495,000 for site work and electrical utility work for all well sites (4 total).
= Site work for each well site is anticipated to be minimal. Site requirements could include site
grading, paving, parking, fencing and landscaping.
= Electrical utility work for each well site is anticipated to include providing 480V power to each
site to power the water pump, lighting and other electrical needs. Assuming that a power
source is located within 1,000 feet of the well site.
= The exact breakdown of the allowance between site work and electrical utility work is not
clear. Based on a ratio of the cost allowance from the Vernon Marsh well fields, this
allowance appears adequate for the site work and electrical utility work.
e Allowance of $715,200 for interconnecting piping for all well sites
= Assumption is that this is the water pipeline connecting the four well sites to the Shallow
Aquifer Central Water Treatment facility. Approximate length of this pipeline is 9,100 feet.
= Based on preliminary routing of pipeline, it appears the estimate cost allowance is adequate
for this pipeline.

Supply/Finished Water Pipeline to Waukesha

The finished water pipeline is approximately eleven miles of 36-inch diameter, underground pipeline that
runs from the WTP to the Hillcrest Reservoir. Routing of this pipeline is shown on the Alternate 2
Overview Map and Tile Maps.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline length included in the cost estimate is eleven miles. “Scaling” the route maps
identified nine miles of pipeline.

e Based on the satellite views of the overview and tile maps, a determination was made regarding
the mix of pipeline routing for open country, low urban, medium urban, etc. Individual routing
impacts, such as road crossings, creek crossings, road removal/replacement, etc. were
determined.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.
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e Summarizing, the Application’s parametric cost estimate is higher than the cost estimate
determined with this check by approximately 12%. However, this would tend to fall into the
accuracy level range of a conceptual estimate such as this due to the preliminary quantities, the
unit pricing and subjective determination of categorization of quantities to which unit pricing is
applied.

Distribution System Improvements

The Alternate No. 2 pipeline distribution system improvements do not include any back-up information
regarding pipeline length, pipe sizing or pipe routing. Our assumption is that the cost estimate for the
distribution system improvements follows the same estimating process as the other pipeline estimates.

Wastewater Force Main

The wastewater force main pipeline is approximately five miles of six-inch diameter, underground pipeline
that runs from the WTP to the wastewater treatment plant. Routing of this pipeline is shown on the
Alternate 2 Overview Map and Tile Maps.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline lengths aligned very closely.

e Based on the satellite views of the overview and tile maps, a determination was made regarding
the mix of pipeline routing for open country, low urban, medium urban, etc. Individual routing
impacts such as road crossings, creek crossings, road removal/replacement, etc. were
determined.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

e Summarizing, the Application’s parametric cost estimate is lower than the cost estimate
determined with this check by approximately 40%. This variance is a bit higher than might be
expected with a conceptual estimate such as this. However, the subjective nature of quantity
determination, unit pricing and unit pricing categorization of quantities is mostly likely causing this
larger variance.

Summary: Alternative No. 2 - Shallow & Fox River Alluvium

Commentary regarding the Alternatives will be similar, as cost information and assumptions used to
develop the estimates overlaps all of the Alternatives. A general overview of the comments regarding the
cost estimate review of Alternative No. 2:

e Land cost used in the cost estimates generally align with pricing that Boldt found in researching
the cost of land in the areas noted by Alternative No. 2.

e Unit cost used in the water treatment plant estimates can be considered usual and customary.
Earthwork and concrete unit pricing appear to be lower than anticipated. Some mechanical and
electrical unit pricing appears to be higher than anticipated.

e Within the water treatment plant estimates, a number of line items that have quantities and unit
pricing identified, but the cost estimate extension was not completed. This amounts to some
significant estimate line item costs being unaccounted. The overall value of these un-extended
items does not amount to a significant impact to the overall estimate.

e The cost review of the pipeline estimates for this alternative was based on the preliminary routing
of the pipelines, along with a subjective determination of the productivity mix associated with the
routing. It is our opinion that the cost estimates for the pipeline installation for this alternative can
be considered usual and customary for this level of estimate.

e Mark-ups applied to the construction cost estimates were reviewed and found to be in general
alignment with Boldt’s opinion for mark-up percentages. The overall mark-up amounts were very
close, however, the percentage splits varied.
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Comparing the Application’s total project capital cost estimate for Alternative No. 2 with Boldt's cost
estimate review and opinions, including markups, the resultant estimates are within 3% of each other.
Based on the conceptual nature of the cost estimate, our opinion is that information used to prepare the
Application’s cost estimate is usual and customary.

c. Water Supply Alternative 3: Lake Michigan and Shallow Aquifer

General Overview

Alternative 3 will use water supplied from a Lake Michigan water utility and the shallow aquifer south of
Waukesha for the entire water supply. Implementation of Alternative 3 will require the following:

e Shallow Aquifer Water Supply (Note: The shallow aquifer water supply is the same as in
Alternative No. 1).

= New central water treatment facility located south of Waukesha near the new shallow aquifer
wells.

= Installation of fourteen (14) new shallow aquifer wells south of Waukesha near Vernon Marsh
in the Troy Bedrock Valley aquifer.

= Transmission pipelines to convey the water from shallow aquifer wells.
- From shallow wells to new central water treatment facility. (22,000 lin. ft.)
- From new central water treatment facility to Hillcrest pumping station. (~ 48,000 lin. ft. )
- Sludge pipeline between new central water treatment facility and existing Waukesha
WWTP. (~ 27,500 lin. ft.)
e Lake Michigan Water Supply.

= Transmission pipeline from Lake Michigan water supply to Hillcrest Reservoir (~71,000 lin. ft.).
The Application estimate is using Alternative 3A-1: Milwaukee Supply as basis.

= Booster pump station (Parkway) for Lake Michigan transmission pipeline.
= Transmission pipelines to distribute water through the City.

o Transmission pipeline to return water to Lake Michigan watershed via Underwood Creek.
The Application is using Alternative 3B-1: Underwood Creek as basis.

= Return water pump station for Underwood Creek transmission.

Shallow Aquifer Water Supply

The shallow aquifer water supply system is the same as in Alternative No. 1. The shallow aquifer water
supply system consists of the shallow aquifer water treatment plant, the shallow aquifer well field, the
shallow aquifer supply pipeline between the water treatment plant and the Hillcrest reservoir, and the
wastewater force main between the water treatment plant and the wastewater treatment plant.

Distribution System Improvements
The distribution system improvements, similar to Alternative No. 1, include approximately five (5) miles of
16-inch and 20-inch diameter, underground pipeline. Actual location and routing of this pipeline is not
clear on the Alternate 3 Overview Map(s).
e An arbitrary and subjective determination was made regarding the mix of pipeline routing for open
country, low urban, medium urban, etc. Individual routing impacts such as road crossings, creek
crossings, road removal/replacement, etc. were also arbitrary and subjective.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

e Summarizing, the Application’s parametric cost estimate is higher than the cost estimate
determined with this check by approximately 12%. However, this would tend to fall into the
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accuracy level range of a conceptual estimate such as this due to the preliminary quantities, the
unit pricing and subjective determination of categorization of quantities to which unit pricing is
applied.

Lake Michigan Water Supply Pipeline (3A-1)

The Lake Michigan water supply pipeline is approximately thirteen-and-a-half (13.5) miles of 24-inch
diameter, underground pipeline that runs from the corner of 60" and Howard to the Hillcrest Reservoir.
Routing of this pipeline is shown on the Alternate 3A-1 Overview Map and Tile Maps.

e On October 25, 2011, representatives from Boldt, DNR and PSC walked the utility corridors in
which a portion of the water supply pipeline is currently being considered for routing.

e Access into the utility corridors appears to be fairly good. Aside from the main streets crossing
the corridor, there are other access points along the corridor from other utilities and private land
owners. The current assumption is that easements or access will be available through
negotiations with the entities owning the property required for access.

e Available room for installation of the pipeline(s) varies along the utility corridors. Portions of the
corridor are very congested with underground electrical utilities, below grade tower foundations
and above ground height restrictions. With the limited information available on pipeline routing,
depths, access, etc., our opinion is that the utility corridors provide a reasonable path for the
routing of the pipeline.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline length included in the cost estimate is 13.5 miles. “Scaling” confirmed this
amount.

e Based on the satellite views of the overview and tile maps, a determination was made regarding
the mix of pipeline routing for open country, low urban, medium urban, etc. Individual routing
impacts such as road crossings, creek crossings, road removal/replacement, etc. were
determined.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

Parkway Booster Pump Station

A detailed, parametric estimate was completed by CH2M HILL for the booster pump station for the Lake
Michigan water supply pipeline under Alternative No. 4. The cost estimate allowance for the Alternative
No. 3 booster pump station is approximately 60% of the Alternative No. 4 booster pump station cost
estimate. A rough comparison of the cost estimates can be made using the Lake Michigan water supply
water flow rates (Alternative No. 3 = 4.5 mgd; Alternative No. 4 = 10.9 mgd). Extrapolating the cost
estimate using an exponential seven-tenths factor can be made as follows:

e Alternative No. 3 Pump Station. Ratio of (4.5/10.9)" x $8,573,000 = $4,615,000.
Factoring the capacity ratio recognizes that certain costs, i.e. site work, may remain constant as the

booster pump station capacity decreases. This extrapolated comparison indicates the cost estimate for
the Alternative No. 3 booster pump station appears adequate.

Underwood Creek Return Flow Pipeline (3B-1)
The Underwood Creek return flow pipeline is approximately eleven (11.4) miles of 24-inch diameter,
underground pipeline that runs from the WWTP to Underwood Creek. Routing of this pipeline is shown

on the Alternate 3B-1 Overview Map and Tile Maps. Please reference the commentary above under
Lake Michigan Water Supply Pipeline, as the Underwood Creek Return Flow Pipeline has similar routing.
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WWTP Effluent Pump Station

A detailed, parametric estimate was completed by CH2M HILL for the WWTP effluent pump station for the
Lake Michigan water supply pipeline under Alternative No. 4. The cost estimate allowance for the
Alternative No. 3 effluent pump station is approximately 60% of the Alternative No. 4 effluent pump station
cost estimate. A rough comparison of the cost estimates can be made using the Lake Michigan water
supply water flow rates (Alternative No. 3 = 4.5 mgd; Alternative No. 4 = 10.9 mgd). Extrapolating the
cost estimate using an exponential (7/10) factor can be made as follows:

e Alternative No. 3 Pump Station. Ratio of (4.5/10.9)"° x $3,508,000 = $1,888,000.

Factoring the capacity ratio recognizes that certain costs, i.e., site work, may remain constant as the
booster pump station capacity decreases. This extrapolated comparison indicates the cost estimate for
the Alternative No. 3 effluent pump station appears adequate.

Summary: Alternative No. 3 - Lake Michigan and Shallow Aquifers

Commentary regarding of the Alternatives will be similar, as cost information and assumptions used to
develop the estimates overlaps all of the Alternatives. A general overview of the comments regarding the
cost estimate review of Alternative No. 3:

e Land cost used in the cost estimates generally align with pricing that Boldt found in researching
the cost of land in the areas noted by Alternative No. 3.

e Unit cost used in the water treatment plant estimates can be considered usual and customary.
Earthwork and concrete unit pricing appear to be lower than anticipated. Some mechanical and
electrical unit pricing appears to be higher than anticipated.

e Within the water treatment plant estimates, a number of line items that have quantities and unit
pricing identified, but the cost estimate extension was not completed. This amounts to some
significant estimate line item costs being unaccounted. The overall value of these un-extended
items does not amount to a significant impact to the overall estimate.

e On October 25, 2011, Boldt and representatives from the DNR and PSC walked the utility
corridors in which a portion of the water supply pipeline is currently being considered for routing.
As noted in the detailed commentary above, access into the utility corridor appears to be fairly
good. Congestion along the corridor, both overhead and underground, is evident to varying
degrees. Our opinion is that, based on preliminary information, the utility corridors provide a
reasonable path for the pipeline routing.

e The cost review of the pipeline estimates for this alternative was based on the preliminary routing
of the pipelines, along with a subjective determination of the productivity mix associated with the
routing. It is our opinion that the cost estimates for the pipeline installation for this alternative can
be considered usual and customary for this level of estimate.

e Mark-ups applied to the construction cost estimates were reviewed and found to be in general
alignment with Boldt's opinion for mark-up percentages. The overall mark-up amounts were very
close, however the percentage splits varied.

Comparing the Application’s total project capital cost estimate for Alternative No. 3 with Boldt's cost
estimate review and opinions, including markups, the resultant estimates are within 4% of each other.
Based on the conceptual nature of the cost estimate, our opinion is that information used to prepare the
Application’s cost estimate is usual and customary.
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d. Water Supply Alternative 4: Lake Michigan Water Supply via Milwaukee

General Overview
Alternative 4 will use water supplied from Lake Michigan via a connection to Milwaukee’s water system at
a large transmission main near 60" Street and Howard Avenue. Implementation of Alternative 4 will
require the following:
e Transmission pipeline from Lake Michigan water supply to Hillcrest Reservoir (~71,000 lin. ft.). The
Application estimate is using Alternative 3A-1: Milwaukee Supply as basis.

e Booster pump station (Parkway) for Lake Michigan transmission pipeline
e Transmission pipelines to distribute water through City

e Transmission pipeline to return water to Lake Michigan watershed from the Waukesha
wastewater treatment plan to Underwood Creek. The Application is using Alternative 3B-1:
Underwood Creek as basis.

e Return water pump station for Underwood Creek transmission

Lake Michigan Water Supply Pipeline (3A-1)

The Lake Michigan water supply pipeline is approximately eleven (11) miles of 36-inch diameter,
underground pipeline that runs from the corner of 60" and Howard to the Hillcrest Reservoir. Routing of
this pipeline is shown on the Alternate 3A-1 Overview Map and Tile Maps.

e On October 25, 2011, representatives from Boldt, DNR and PSC walked the utility corridors in
which a portion of the water supply pipeline is currently being considered for routing.

e Access into the utility corridors appears to be fairly good. Aside from the main streets crossing
the corridor, there are other access points along the corridor from other utilities and private land
owners. The current assumption is that easements or access will be available through
negotiations with the entities owning the property required for access.

e Available room for installation of the pipeline(s) varies along the utility corridors. Portions of the
corridor are very congested with underground electrical utilities, below grade tower foundations
and above ground height restrictions. With the limited information available on pipeline routing,
depths, access, etc., our opinion is that the utility corridors provide a reasonable path for the
routing of the pipeline.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline length included in the cost estimate is 11 miles. “Scaling” the route maps
identified nine miles of pipeline.

e Based on the satellite views of the overview and tile maps, a determination was made regarding
the mix of pipeline routing for open country, low urban, medium urban, etc. Individual routing
impacts such as road crossings, creek crossings, road removal/replacement, etc. were
determined.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

Parkway Booster Pump Station

A detailed, parametric estimate was completed by CH2MHill for a booster pump station for the Lake
Michigan water supply pipeline. Commentary on the estimate details is as follows:

e Format and Unit Costs
= The estimate is categorized into a standard estimating format, generally following the 16
division, CSI format.
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= Unit costs used in the estimate are direct construction costs and do not include bonds,
insurance, mobilization/demobilization, contractor overhead, contractor profit or contingency.
These items are added separately on the capital cost estimate summary sheet.

= Quantities used in the estimate were not confirmed and are assumed representative of items
and quantities required for facilities described.

e Overall booster pump station estimate assessment:

= Unit pricing for civil, structural, architectural, mechanical, electrical and process is generally
the same as used in the Alternate 1 and Alternate 2 treatment plant estimates.

= There are several site work estimate quantity items for which cost extensions have not been
carried through. This amounts to approximately $35,000 of unaccounted cost.

= There are several concrete estimate quantity items for which cost extensions have not been
carried through. This amounts to approximately $120,000 of unaccounted cost.

= The cost for the 655,000 gallon steel forebay tank appears to have been left out of the
estimate. This amounts to approximately $280,000 of unaccounted cost.

= Miscellaneous allowances, based on percentage of overall cost estimate, for finishes,
instrumentation and controls (I&C), mechanical and electrical are built into CH2MHILL'’s
Parametric Estimate. There is not sufficient information to review or provide commentary.

e Additional Project Cost Allowances
o The WTP estimates in Alternates 1 and 2 included a summary sheet with addressed
additional project cost allowances for demolition, site work, computer system, yard electrical
and yard piping.
= The booster pump estimate does not include any of these allowances. Should some or all of
these additional project cost allowances be included in the booster pump estimate?

Distribution System Improvements
The distribution system improvements include approximately five (5) miles of 16-inch and 20-inch
diameter, underground pipeline. Actual location and routing of this pipeline is not clear on the Alternate 3
Overview Map(s).
e An arbitrary and subjective determination was made regarding the mix of pipeline routing for open
country, low urban, medium urban, etc. Individual routing impacts such as road crossings, creek
crossings, road removal/replacement, etc. were also arbitrary and subjective.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

e Summarizing, the Application’'s parametric cost estimate is higher than the cost estimate
determined with this check by approximately 12%. However, this would tend to fall into the
accuracy level range of a conceptual estimate such as this due to the preliminary quantities, the
unit pricing and subjective determination of categorization of quantities to which unit pricing is
applied.

Underwood Creek Return Flow Pipeline (3B-1)

The Underwood Creek return flow pipeline is approximately eleven (11) miles of 36-inch diameter,
underground pipeline that runs from the WWTP to Underwood Creek. Routing of this pipeline is shown
on the Alternate 3B-1 Overview Map and Tile Maps. Please reference the commentary above under Lake
Michigan Water Supply Pipeline as the Underwood Creek Return Flow Pipeline has similar routing.

WWTP Effluent Pump Station

A detailed, parametric estimate was completed by CH2MHill for the WWTP effluent pump station for the
Underwood Creek return flow pipeline. Commentary on the estimate details is as follows:
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e Format and Unit Costs

= The estimate is categorized into a standard estimating format, generally following the 16
division, CSI format.

= Unit costs used in the estimate are direct construction costs and do not include bonds,
insurance, mobilization/demobilization, contractor overhead, contractor profit or contingency.
These items are added separately on the capital cost estimate summary sheet.

= Quantities used in the estimate were not confirmed and are assumed representative of items
and quantities required for facilities described.

e Overall effluent pump station estimate assessment:
= Unit pricing for civil, structural, architectural, mechanical, electrical and process is generally
the same as used in the Alternate 1 and Alternate 2 treatment plant estimates.
= Miscellaneous allowances, based on percentage of overall cost estimate, for finishes,
instrumentation and controls (I&C), mechanical and electrical are built into CH2MHILLI's
Parametric Estimate. There is not sufficient information to review or provide commentary.

e Additional Project Cost Allowances
= The WTP estimates in Alternates 1 and 2 included a summary sheet which addressed
additional project cost allowances for demolition, site work, computer system, yard electrical
and yard piping.
s The effluent pump station estimate does not include any of these allowances. Should some
or all of these additional project cost allowances be included in the booster pump estimate?

Summary: Alternative No. 4 - Lake Michigan

Commentary regarding of the Alternatives will be similar, as cost information and assumptions used to
develop the estimates overlaps all of the Alternatives. A general overview of the comments regarding the
cost estimate review of Alternative No.4:

e Unit cost used in the pump station estimates can be considered usual and customary. Earthwork
and concrete unit pricing appear to be lower than anticipated. Some mechanical and electrical
unit pricing appears to be higher than anticipated.

e Within the pump station estimates, several line items have quantities and unit pricing identified,
but the cost estimate extension was not completed. This amounts to some significant estimate
line item costs being unaccounted. The overall value of these un-extended items does not
amount to a significant impact to the overall estimate.

e On October 25, 2011, Boldt and representatives from the DNR and PSC walked the utility
corridors in which a portion of the water supply pipeline is currently being considered for routing.
As noted in the detailed commentary above, access into the utility corridor appears to be fairly
good. Congestion along the corridor, both overhead and underground, is evident to varying
degrees. Our opinion is that, based on preliminary information, the utility corridors provide a
reasonable path for the pipeline routing.

e The cost review of the pipeline estimates for this alternative was based on the preliminary routing
of the pipelines, along with a subjective determination of the productivity mix associated with the
routing. It is our opinion that the cost estimates for the pipeline installation for this alternative can
be considered usual and customary for this level of estimate.

e Mark-ups applied to the construction cost estimates were reviewed and found to be in general
alignment with Boldt's opinion for mark-up percentages. The overall mark-up amounts were very
close, however, the percentage splits varied.

Comparing the Application’s total project capital cost estimate for Alternative No. 4 with Boldt's cost
estimate review and opinions, including markups, the resultant estimates vary by approximately 12%, with
Boldt's cost estimate opinion be lower than the Application’s cost estimate. This variance is greater than
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in the other alternatives. However, due to the preliminary quantities, the unit pricing and subjective
determination of categorization of quantities to which unit pricing is applied, our opinion is that this tends
to fall within an accuracy level range anticipated for a conceptual estimate such as this.

e. Water Supply Alternative 5: Lake Michigan Water Supply via Oak Creek

General Overview

For ease of reference, this report has assigned Alternative 5 to reference water supplied from Lake
Michigan via a connection to Oak Creek’s water system near the intersection of Ryan Road and 5" Street
in Oak Creek. Implementation of Alternative 5 will require the following:

e Transmission pipeline from Lake Michigan Oak Creek water supply to Hillcrest Reservoir. The
Application estimate is using Alternative 3A-3: Oak Creek Supply as basis.

e Oak Creek WTP Supply Station
e Booster pump station (Greenfield Park) for Lake Michigan transmission pipeline
e Transmission pipelines to distribute water through City

e Transmission pipeline to return water to Lake Michigan watershed from the Waukesha
wastewater treatment plan to Underwood Creek. The Application is using Alternative 3B-1:
Underwood Creek as basis.

e Return water pump station for Underwood Creek transmission

Lake Michigan Water Supply Pipeline (3A-3)

The Lake Michigan water supply pipeline is approximately twenty-seven (27) miles of 36-inch diameter,
underground pipeline that runs from Oak Creek to the Hillcrest Reservoir. Routing of this pipeline is
shown on the Alternate 3A-3 Overview Map and Tile Maps.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline length included in the cost estimate is 27 miles. “Scaling” the route maps
identified 25 miles of pipeline.

e The satellite views of the overview and tile maps were used to determine the mix of pipeline
routing for open country, low urban, medium urban, etc. Individual routing impacts such as road
crossings, creek crossings, road removal/replacement, etc. were determined.

e Utility corridor access is the same as noted under Alternative No. 4 — Lake Michigan Water
Supply via Milwaukee.

e Installation of the pipeline(s) through the utility corridors is the same as noted under Alternative
No. 4 — Lake Michigan Water Supply via Milwaukee.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

Oak Creek WTP Supply Station

A detailed, parametric estimate was completed by CH2M HILL for a pump station for Alternative No. 4 —
Lake Michigan Water Supply via Milwaukee. Using this as the basis for evaluation for the Oak Creek
WTP Supply Station, the cost estimate used by the Application appears to be higher than that indicated
using the factoring method below.

e Oak Creek WTP Supply Station. Ratio of (18.5/10.9)"° x $3,508,000 = $5,100,000

Greenfield Park Booster Pump Station

A detailed, parametric estimate was completed by CH2M HILL for the Parkway booster pump station for
Alternative No. 4 — Lake Michigan Water Supply via Milwaukee. Using this as the basis for evaluation for
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the Oak Creek Greenfield Park Booster Pump Station, the cost estimate used by the Application appears
to be lower than that indicated using the factoring method below.

e Greenfield Park Booster Pump Station. Ratio of (18.5/10.9)"° x $8,573,000 = $12,415,000

In the Application, the total estimated cost for the Oak Creek Pump Stations is $17,960,000. Combining
the factored comparisons above equates to an estimated cost of $17,515,000. This comparison indicates
that the Application’s estimate for the total appears adequate for the Oak Creek Pump Stations.

Distribution System Improvements

The distribution system improvements for Alternative No. 5 - Oak Creek Water Supply are assumed to be
the same as for Alternative No. 4 - Milwaukee Water Supply. Please reference commentary under
Alternative No. 4.

Underwood Creek Return Flow Pipeline (3B-1)

The Underwood Creek return flow pipeline is approximately eleven (11) miles of 36-inch diameter,
underground pipeline that runs from the Waukesha WWTP to Underwood Creek. Routing of this pipeline
is shown on the Alternate 3B-1 Overview Map and Tile Maps. Please reference the commentary under
Alternative No. 4 - Lake Michigan Water Supply since the Underwood Creek Return Flow Pipeline has
similar routing.

WWTP Effluent Pump Station

A detailed, parametric estimate was completed by CH2MHill for the WWTP effluent pump station for the
Underwood Creek return flow pipeline. Please reference commentary under Alternative No. 4 for further
details.

Summary: Alternative No. 5 - Lake Michigan Water Supply via Oak Creek

Commentary regarding of the Alternatives will be similar, as cost information and assumptions used to
develop the estimates overlaps all of the Alternatives. A general overview of the comments regarding the
cost estimate review of Alternative No.5:

e Unit cost used in the pump station estimates can be considered usual and customary. Earthwork
and concrete unit pricing appear to be lower than anticipated. Some mechanical and electrical
unit pricing appears to be higher than anticipated.

e Within the pump station estimates, several line items have quantities and unit pricing identified,
but the cost estimate extension was not completed. This amounts to some significant estimate
line item costs being unaccounted. The overall value of these un-extended items does not
amount to a significant impact to the overall estimate.

e On October 25, 2011, Boldt and representatives from the DNR and PSC walked the utility
corridors in which a portion of the water supply pipeline is currently being considered for routing.
As noted in the detailed commentary above, access into the utility corridor appears to be fairly
good. Congestion along the corridor, both overhead and underground, is evident to varying
degrees. Our opinion is that, based on preliminary information, the utility corridors provide a
reasonable path for the pipeline routing.

e The cost review of the pipeline estimates for this alternative was based on the preliminary routing
of the pipelines, along with a subjective determination of the productivity mix associated with the
routing. It is our opinion that the cost estimates for the pipeline installation for this alternative can
be considered usual and customary for this level of estimate.

e Mark-ups applied to the construction cost estimates were reviewed and found to be in general
alignment with Boldt’s opinion for mark-up percentages. The overall mark-up amounts were very
close, however, the percentage splits varied.
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Comparing the Application’s total project capital cost estimate for Alternative No. 5 Oak Creek Water
Supply with Boldt's cost estimate review and opinions, including markups, the resultant estimates vary by
approximately 15%, with Boldt's cost estimate opinion be lower than the Application’s cost estimate. This
variance is greater than in the other alternatives. However, due to the preliminary quantities, the unit
pricing and subjective determination of categorization of quantities to which unit pricing is applied, our
opinion is that this tends to fall within an accuracy level range anticipated for a conceptual estimate such
as this.

f. Water Supply Alternative 6: Lake Michigan Water Supply via Racine

General Overview

For ease of reference, this report has assigned Alternative 6 to reference water supplied from Lake
Michigan via a connection to Racine’s water system near the intersection of Spring Road and Newman
Avenue in Racine. Implementation of Alternative 6 will require the following:

e Transmission pipeline from Lake Michigan Racine water supply to Hillcrest Reservoir. The
Application estimate is using Alternative 3A-4: Racine Supply as basis.

e Newman Avenue Supply Station

e Booster pump station (Eight Mile Road) for Lake Michigan transmission pipeline

e Transmission pipelines to distribute water through City

e Transmission pipeline to return water to Lake Michigan watershed from the Waukesha
wastewater treatment plan to Underwood Creek. The Application is using Alternative 3B-1:
Underwood Creek as basis.

e Return water pump station for Underwood Creek transmission

Lake Michigan Water Supply Pipeline (3A-4)

The Lake Michigan water supply pipeline is approximately thirty-nine (39) miles of 36-inch and 42-inch
diameter, underground pipeline that runs from Racine to the Hillcrest Reservoir. Routing of this pipeline
is shown on the Alternate 3A-4 Overview Map and Tile Maps.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline length included in the cost estimate is 39 miles. “Scaling” the route maps
identified 39 miles of pipeline.

e The satellite views of the overview and tile maps were used to determine the mix of pipeline
routing for open country, low urban, medium urban, etc. Individual routing impacts such as road
crossings, creek crossings, road removal/replacement, etc. were determined.

e Utility corridor access is the same as noted under Alternative No. 4 — Lake Michigan Water
Supply via Milwaukee.

¢ Installation of the pipeline(s) through the utility corridors is the same as noted under Alternative
No. 4 — Lake Michigan Water Supply via Milwaukee.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

Racine Pump Stations

Two (2) pumping stations are estimated for the Racine Water Supply. One is located on Newman
Avenue. The other is located on Eight Mile Road. Please reference Alternative No. 5 — Lake Michigan
Water Supply via Oak Creek for description of similar pump stations. In the Application, the total
estimated cost for the Racine Pump Stations is $17,061,000. The factored comparisons used in
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Alternative No. 5 equates to an estimated cost of $17,515,000. This comparison indicates that the
Application’s estimate for the total appears adequate for the Racine Pump Stations.

Distribution System Improvements

The distribution system improvements for Alternative No. 6 - Racine Water Supply are assumed to be the
same as for Alternative No. 4 - Milwaukee Water Supply. Please reference commentary under Alternative
No. 4.

Underwood Creek Return Flow Pipeline (3B-1)

The Underwood Creek return flow pipeline is approximately eleven (11) miles of 36-inch diameter,
underground pipeline that runs from the Waukesha WWTP to Underwood Creek. Routing of this pipeline
is shown on the Alternate 3B-1 Overview Map and Tile Maps. Please reference the commentary under
Alternative No. 4 - Lake Michigan Water Supply since the Underwood Creek Return Flow Pipeline has
similar routing.

WWTP Effluent Pump Station

A detailed, parametric estimate was completed by CH2MHill for the WWTP effluent pump station for the
Underwood Creek return flow pipeline. Please reference commentary under Alternative No. 4 for further
details.

Summary: Alternative No. 6 - Lake Michigan Water Supply via Racine

Commentary regarding of the Alternatives will be similar, as cost information and assumptions used to
develop the estimates overlaps all of the Alternatives. A general overview of the comments regarding the
cost estimate review of Alternative No.6:

e Unit cost used in the pump station estimates can be considered usual and customary. Earthwork
and concrete unit pricing appear to be lower than anticipated. Some mechanical and electrical
unit pricing appears to be higher than anticipated.

e Within the pump station estimates, several line items have quantities and unit pricing identified,
but the cost estimate extension was not completed. This amounts to some significant estimate
line item costs being unaccounted. The overall value of these un-extended items does not
amount to a significant impact to the overall estimate.

e On October 25, 2011, Boldt and representatives from the DNR and PSC walked the utility
corridors in which a portion of the water supply pipeline is currently being considered for routing.
As noted in the detailed commentary above, access into the utility corridor appears to be fairly
good. Congestion along the corridor, both overhead and underground, is evident to varying
degrees. Our opinion is that, based on preliminary information, the utility corridors provide a
reasonable path for the pipeline routing.

e The cost review of the pipeline estimates for this alternative was based on the preliminary routing
of the pipelines, along with a subjective determination of the productivity mix associated with the
routing. It is our opinion that the cost estimates for the pipeline installation for this alternative can
be considered usual and customary for this level of estimate.

e Mark-ups applied to the construction cost estimates were reviewed and found to be in general
alignment with Boldt’s opinion for mark-up percentages. The overall mark-up amounts were very
close, however, the percentage splits varied.

Comparing the Application’s total project capital cost estimate for Alternative No. 6 Racine Water Supply
with Boldt's cost estimate review and opinions, including markups, the resultant estimates vary by
approximately 22%, with Boldt’s cost estimate opinion be lower than the Application’s cost estimate. This
variance is greater than in the other alternatives. The main variance is in the estimate for the Racine
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pipeline route. It is anticipated that factors used to address the preliminary quantities, the unit pricing,
installation difficulty and subjective determination of categorization of quantities to which unit pricing is
applied has resulted in this variance. In our opinion, the variance in the estimates are on the higher side,
but would tend to fall within an accuracy level range anticipated for a conceptual estimate such as this.

g. Water Supply Alternative 7: River Bank Inducement (RBI) Wells

General Overview
Alternative 7 will use the shallow wells along the Fox River south of Waukesha. This is similar to
Alternative Nos. 1 and 2. Implementation of Alternative 7 will require the following:
e New shallow aquifer water treatment facility (6.8 mgd) located south of Waukesha in the same
location as Alternative Nos. 1 and 2.
e |Installation of ten (10) new shallow aquifer wells along the Fox River south of Waukesha.

e Transmission pipelines to convey the water.
From shallow wells to new treatment facility. (24,000 lin. ft.)
= From new treatment facility to Hillcrest pumping station. (~ 48,000 Iin. t. )
e Sludge pipeline between new water treatment facility and existing Waukesha WWTP. (~ 27,500 lin.
ft.

Shallow Aquifer Treatment Plant

A detailed, parametric estimate was completed by CH2M HILL for a 10.9 mgd water treatment plant. In
Boldt's review of that estimate, it was discovered that approximately $1,250,000 should be added for
productivity and missing quantity/unit price extensions. The anticipated capacity of the RBI water
treatment plant is 6.8 mgd. Extrapolating the adjusted cost estimate using an exponential (7/10) factor
can be made as follows:

e RBI Water Treatment Plant. Ratio of (‘10.9/6.8)'70 x $29,114,000 = $20,925,000
Land Acquisition (constant) $ 2,000,000
Total Extrapolated Comparison $22,925,000

Factoring the capacity ratio recognizes that certain costs, i.e., site work, may remain constant as the
water treatment plant capacity decreases. Land cost is assumed to be constant. This extrapolated
comparison indicates the cost estimate used for the RBI water treatment plant is within accuracy range
anticipated for this level estimate.

Shallow Aquifer Well Field
A total of ten (10) shallow aquifer wells are anticipated. The RBI cost estimate used information
developed by CH2MHILL as basis for the RBI alternative.
e Allowance for land acquisition of $160,000 per well site.
s The location of the shallow aquifer wells is south of the City of Waukesha along the Fox
River, potentially in urban areas.

= Based on current analysis of land prices in this area, an allowance of $250,000/well site may
be more appropriate than the $160,000 included in the estimate.

e Allowance for drilling well and building pump house of $255,000 per well site.

s Assuming a well depth of 150 feet and an approximate pump house size of 400 square feet,
the allowance included appears to be about $100,000 low based on our analysis.
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e Allowance of $995,000 for site work and electrical utility work for all well sites appears to be
adequate.

e Allowance of $1,788,000 for interconnecting piping for all well sites.
o Our analysis indicates the estimate for interconnecting piping for all well sites should be
closer to $3,200,000.
o Pipeline routing is preliminary and appears to run through urban areas and areas close to the
river. Our recommendation is to increase the amount of the cost estimate.

Supply/Finished Water Pipeline to Waukesha

The finished water pipeline is approximately eleven (11) miles of 20-inch diameter, underground pipeline
that runs from the WTP to the Hillcrest Reservoir. Preliminary routing of the pipeline is shown on the
Alternate 1 Overview Map and Tile Maps.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline length included in the cost estimate is 10 miles. “Scaling” the route maps
identified nine (9) miles of pipeline.

e Based on the satellite views of the overview and tile maps, a determination was made regarding
the mix of pipeline routing for open country, low urban, medium urban, etc. Individual routing
impacts such as road crossings, creek crossings, road removal/replacement, etc. were
determined.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

e Summarizing, the Application’s parametric cost estimate is lower than the cost estimate
determined with this check by approximately 10%. However, this would tend to fall into the
accuracy level range of a conceptual estimate such as this due to the preliminary quantities, the
unit pricing and subjective determination of categorization of quantities to which unit pricing is
applied.

Distribution System Improvements

The distribution system improvements include approximately five (5) miles of 16-inch and 20-inch
diameter, underground pipeline. Actual location and routing of this pipeline is not clear on the Alternate 1
Overview Map.

e An arbitrary and subjective determination was made regarding the mix of pipeline routing for open
country, low urban, medium urban, etc. Individual routing impacts, such as road crossings, creek
crossings, road removal/replacement, etc. were also arbitrary and subjective.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

e Summarizing, the Application’s parametric cost estimate is higher than the cost estimate
determined with this check by approximately 12%. However, this would tend to fall into the
accuracy level range of a conceptual estimate such as this due to the preliminary quantities, the
unit pricing and subjective determination of categorization of quantities to which unit pricing is
applied.

Wastewater Force Main
The wastewater force main pipeline is approximately five (5) miles of 6-inch diameter, underground
pipeline that runs from the WTP to the wastewater treatment plant. Routing of this pipeline is shown on
the Alternate 1 Overview Map and Tile Maps.
e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps. The pipeline lengths aligned very closely.
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e Based on the satellite views of the overview and tile maps, a determination was made regarding
the mix of pipeline routing for open country, low urban, medium urban, etc. Individual routing
impacts, such as road crossings, creek crossings, road removal/replacement, etc. were
determined.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

e Summarizing, the Application’s parametric cost estimate is lower than the cost estimate
determined with this check by approximately 40%. This variance is a bit higher than might be
expected with a conceptual estimate such as this. However, the subjective nature of quantity
determination, unit pricing and unit pricing categorization of quantities is mostly likely causing this
larger variance.

Summary: RBI Alternative
Commentary regarding the Alternatives will be similar, as cost information and assumptions used to
develop the estimates overlaps all of the Alternatives. A general overview of the comments regarding the
cost estimate review of the RBI Alternative:
e The RBI alternative uses much of the same cost methodology, assumptions and unit costs as
was used by CH2MHILL for Alternate Nos. 1 through 4.

e The cost estimate(s) for the Shallow Aquifer Water Treatment Plant appear adequate.

e The cost estimate for the Shallow Aquifer Well fields is approximately 50% lower than what our
cost estimate review indicates. This difference is mainly in the cost estimate for the pipeline.

e The cost estimates for the supply pipeline to the Hillcrest reservoir, the distribution system
improvements and the wastewater force main are approximately 6% lower than what our cost
review indicates.

e Mark-ups applied to the construction cost estimates were reviewed and found to be in general
alignment with Boldt’s opinion for mark-up percentages. The overall mark-up amounts were very
close, however, the percentage splits varied.

Comparing the RBI total project capital cost estimate with Boldt's cost estimate review and opinions,
including markups, the resultant estimates are within 6% of each other. Based on the conceptual nature
of the cost estimate, our opinion is that information used to prepare the RBI's cost estimate is usual and
customary.

h. Alternative 8: Return Flow Alternatives

General Overview
Alternative 8 addresses three alternatives for returning discharge water to the Lake Michigan source
watershed. These alternatives include the following:
e Underwood Creek Return. Returning treated effluent to Underwood Creek, a tributary to the
Menomonee River that flows into Lake Michigan.
e Root River Return. Returning treated effluent to the Root River, a tributary that empties into Lake
Michigan.
e Lake Michigan Direct Return. Returning treated effluent directly into Lake Michigan, not through
tributaries.

In each of the return flow alternatives, the pipeline routing from the Waukesha Treatment Plant to 124"
Street is the same. Most of this route is through existing utility corridors. From 124" Street to each of the
individual alternative’s discharge, the pipeline route varies.
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e On October 25, 2011, representatives from Boldt, DNR and PSC walked the utility corridors in
which a portion of the return flow pipeline is currently being considered for routing.

e Access into the utility corridors appears to be fairly good. Aside from the main streets crossing
the corridor, there are other access points along the corridor from other utilities and private land
owners. The current assumption is that easements or access will be available through
negotiations with the entities owning the property required for access.

e Available room for installation of the pipeline(s) varies along the utility corridors. Portions of the
corridor are very congested with underground electrical utilities, below grade tower foundations
and above ground height restrictions. With the limited information available on pipeline routing,
depths, access, etc., our opinion is that the utility corridors provide a reasonable path for the
routing of the pipeline.

e The length of pipeline was checked by “scaling” the preliminary routing on the overview and tile
maps.

e Based on the satellite views of the overview and tile maps, a determination was made regarding
the mix of pipeline routing for open country, low urban, medium urban, etc. Individual routing
impacts such as road crossings, creek crossings, road removal/replacement, etc. were
determined.

e Pipeline unit pricing was checked. Quantities and unit pricing were then assembled to determine
an overall cost estimate for comparison to the parametric cost estimate.

Each alternative considers a pump station at the Waukesha Wastewater Treatment Plant to pump the
treated effluent to its discharge location. A detailed, parametric estimate was completed by CH2MHill for
the WWTP effluent pump station. Please reference Alternative No. 4 for commentary on the estimate
details for the pumping station.

Underwood Creek Return Flow Pipeline (3B-1)

The Underwood Creek return flow pipeline is approximately eleven and one-half (11.5) miles of 36-inch
diameter, underground pipeline that runs from the Waukesha WWTP to Underwood Creek. Routing of
this pipeline is shown on the Alternate 3B-1 Overview Map and Tile Maps.

Root River Return Flow Pipeline (3B-2)

The Root River return flow pipeline is approximately fifteen and one-half (15.5) miles of 36-inch diameter,
underground pipeline that runs from the Waukesha WWTP to the Root River. Routing of this pipeline is
shown on the Alternate 3B-2 Overview Map and Tile Maps.

Lake Michigan Direct Return Flow Pipeline (3B-3)

The Lake Michigan direct return flow pipeline is approximately twenty three and one-half (23.5) miles of
36-inch diameter, underground pipeline that runs from the Waukesha WWTP and discharges directly into
Lake Michigan. The discharge outfall structure extends one-half mile into Lake Michigan. Routing of this
pipeline is shown on the Alternate 3B-3 Overview Map and Tile Maps.

Summary: Return Flow Alternatives

Commentary regarding the Alternatives will be similar, as cost information and assumptions used to
develop the estimates overlaps all of the Alternatives. A general overview of the comments regarding the
cost estimate review of the Return Flow Alternative:

e Cost review of the pipeline estimates was based on preliminary routing of the pipelines, along
with a subjective determination of the productivity mix associated with the routing. It is our
opinion that the cost estimates for the pipeline installation for this alternative can be considered
usual and customary for this level of estimate.
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e Mark-ups applied to the construction cost estimates were reviewed and found to be in general
alignment with Boldt’s opinion for mark-up percentages. The overall mark-up amounts were very
close, however, the percentage splits varied.

Comparing the Application’s capital cost estimate with Boldt's cost estimate review and opinions,
including markups, the resultant return flow alternative estimates range between 2% and 18% variance.
Based on the conceptual nature of the cost estimate, our opinion is that information used to prepare the
Return Flow Alternative’s cost estimates are usual and customary.
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