cant factars in the failure of wastewater
treatment facilities to adequately meet the
effluent limitations for which they werede-
signed has been inferior process equipment.

Ourexperience indicated that there was
noonebest means of procurement and bid-
ding format. During our initial stages, we
evaluated five methods individuallyand in
combination:

1. Conventional oper bid, Competition is
encouraged because the contractors are
free tonegotiate with allinterested par-
ties. However, thismethod also permits
the contractor the oppurtunity to offer
products that while complying with the
salient requirementsofthe specifications
and project intent may not be the exact
equipment or process envisioned inthe
design. This process alsp encourages
prebid packaging, post bid shopping, and
may lead to the possibility of disputes
during constructio.

2. Base bid. Contractors are required to
basetheir prices on equipment named on
a fixed list. Competition tends to be dis-
couraged, except among the named *base
bid" manufacturers. Because the prod-
ucts and equipment in the base bid have
been evaluated in the design process,
fewer problems tend toarise duringcon-
struction and start-up phases. Bid pro-
tests may occur because suppliers are
not listed in the specifications or bid
form.

3 Base/substitute bid. The contractor is
allowed to enter equipment names and
deduct amounts to the bid package. The
bids can be evaluated either hefore or
after the substitutions have been in-
cluded. Similar to the base bid format,
competition islimited and generally pre-
bid packaging is discouraged. The con-
cernswithbid protests are similarto the
problemsthat could beencountered with
the base bid pracess,

4 Evaluated bid. Equipment is selected
based on total cost, life-cycle cost, or
some other method of evaluation. This
format maintains equipment selection
with the owner and designer, provides
for competition, tends to eliminate pre-
bid packaging, and fulfills all the legal
requirements for bidding of federally
funded projects. Since the projectisde-
signed around a specific type of equip-
ment, disputes are generally minimized
duringesnstruction.

5. Pre-selection of midjor equipment. This
method isverysimilar tothe evaluation
bid format since the engineer and owser
play a eritical role in selecting not enly
the type, but alse the brands of equip-
mentinstalled. The primary differerce is
that it doesnot generally permitcompe-
tition, since the equipment has already
beenchosen prior to the hid: however, it

leavesopenthe possibility fora fair com-
petitionduring the equipment proposal
process,

Itwas determined that a combination of
methods 2 and 5 provided a number of ad-
vantages, suchas:

I. Equipment selectiondecisions staywith
theowrer and engineer.

2. Newand innovative processes and equip-
merntare encouraged,

3. Pre-bid packagingand post-bid shopping
are discouraged,

4. Disputes duringconstruction are mini-
mized.

5. The method islegal and enforceable.

Anumber of primary componentsof the
wastewater facilities were evaluated dur-
ingthe pre-selection/evaluation process. The
premise of the pre-selection Processwasto
select the major pieces of equipment prior
tobidding. With the bidding format process
chesen, the contractor was still reguired to
purchase the equipment and be responsible
foritsinstaliation. as with typical construc-
tion contracts.

The process equipment that was deter-
minedtobethe mostimportant comporents
of the wastewater treatment facilities to
meet the effluent limitations contained in

the Consent Agreement and was theref
evaluated and pre-selected prior to bidd
incluted the biological nutrient remy
process, the method of filtration, and t
instrumentationpackage, The primarya
ofourevaluationwasthe bialogical nutrie
removal wastewater treatment proce
since it was the heartof the system.

Anumber of biological nutrient remas
treatment processes were evaluated, inclu
ing the Eimco 5-stage Bardenphoproces
Kruger Bio-Denitphoprocess, Envirex Orb
Simpreprocess, and sequential batch rea
tors. Each of the process suppliers w:
invited to submit propesals on technic,
merit andcost. Thecriterta for the proces
evaluation, identicai for all praposals, it
cluded influent and effluent charactert:
tics, operating conditions, and site consic
erations,

Evaluationsof technical proposals wer
based on capital and operating costs, labo
and maintenance requirements, operatiry
experience and refiability, the ability tomee
the effluent criteria, performance guaran
tees, and other miscellaneous Items {eg.
odors, aerosols). Moreover, duringthe pro-
cess proposal stage of the project, we visitec
a number of wastewater facilities that uti-
lized the treatment processes to develop a
subjective analysis of them,

Itwasdetermined thatan Eimce 5-stage
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Bardenphofacility was the biological nu-
trient removal treatment process that met
the requirements for the UCCNSE.

Themethodsoffiltrationthat wereevalu-
ated were travelling bridge and continuous
backwash deep bed filters, and they were
evaluated in a similar fashion to the bio-
lagical nutrient removal processes. It was
determined that the eontinuous backwash
deep bed filters were the most appropriate
method of filtration for this project and
site.

The evaluationof the instrumentation
package was more difficult because of the
many suppliers available. Since the pri-
mary goal wastoselect asystem that could
efficiently operate with the selected hio-
lagical nutrient removal process, oneof the
key evaluation criteria was experience with
other biclogical nutrient removal pro-
cesses. It was determined that the Kruger
instrumentation package met all the re-
quirements of the evaluation.

Since Kruger and Eimco are competi-
tors inthe marketing of biological nutrient
removal process equipment, itwas thought
that integrating the Kruger instrumenta-
tion package with the Eimco equipment
would be difficult. It was quite the con-
trary, since bothorganizations, along with
the project team, worked effectively to-
gether to develop a successful instrumen-
tation package that met the needs of the
project.

This was the first project in the United
States to successfully integrate the Eimco
Bardenpho treatment technology with the
Krugercontrols and instrumentation sys-
temin a bidding package.

We believe that this method of pre-se-
lection of the major process equipment
enabled the city and the preject team to
select the most appropriate equipment for
the project. It also enabled the project de-
sign team to work with the city and the
various suppliers and determine what will
work best for the facility. Since the project
required the selection of specialized equip-
ment, it was determined that this method
of pre-selection was useful.

At the preliminary and 60-percent-final
design stages, the preject underwent an
intensive value engineering study ta iden-
tify potentiaisavings in capital and/or op-
erating costs. Asavings of approximately
$540.000 was realized.

When the design was completed the an-
gineeringdrawings were forwarded tofive
major general contractors for a feastbility
ard constructability review. Additionally.
the review process provided information
regarding special construction techniques,

alternative layouts, and other cost saving
measures. The information from the five
reviews was evaluated and, where pos-
sible. incorporated into the final bidding
documents.

Results

The project went out for bid in Septem-
ber 1997. Nine bids. ranging from
516,156,705 t0 818,725,000, werereceived,
Thelow bid by Indian River Industrial Con-
tractors. Inc., of Jacksonville resulted ina
cust per gallon of $2.68. As of September
1998, the project is approximately 7G per-
cent complete, It has had one change or-
der-—toadd twoadditional filters toenable
the treatment of an additional 1.0 MGD
from the cooling tower of a proposed new
electrical power plant that will be con-
structed adjacent to the project site, The
5214882 cost of the change order will be
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borne by the owner of the power plant. The
wastewater treatment facility iscurrently
in the process of being repermitted to treat
anaveragedaily flow of 7.0MGD Usingthe
rerated flows and the additional costs from
the change order, the cost per gallon was
niow $2.33.

The design and bidding format allowed
the owner and engineer to implement a
pregramthat meets project needs, will mini-
mizes disputes duringcenstruction, and is
cost effective. Compared to recent bids
from similar sized and type facilities in
Florida, savings of at least $4,000.000 were
realized. ]
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TABLE 5 CAPITAL AND O&M COSTS FOR 100,000 GALLONS PER DAY SF WETLAND
¢ item Cost $*
Native Soil Liner _ Plastic Membrane Liner
Land Cost 316,000 18,600
. Site Investigation 3,600 3,600
 Site Clearing 5,600 6,600
(" Earthwork 33,000 33,000
Liner o 66,000
Gravel Media™ 142,100 142,100
Plants 5,000 5,000
Planting 6,600 6,600
inlets/Outlets 16,600 16,600
Subtotal $229,500 $285,500
Engineering, legai, etc. $133.000 $171.200
Total Capital Cost $362,500 $466,700

0 & M Caosts, SZr _ $6,0004yr 36,0004

* June 1999 costs, ENR CCl = 6039
12,000 cy of 0.75 in. gravel

e

TABLE 6 COST COMPARISON SF WETLAND AND CONVENTIONAL WASTEWATER

TREATMENT
e - ~-.
Process

Cost ltem

Wetitand SBR
Capital Cost 466,700 $1.104,500
0 &M Cost $6,000/r $106,600/yr
Totatl Present Worth Costs* $530,300 52,233,400
Cost per 1000 gallons freated™ $0.73 $3.06

*Present worth factor 10.594 based on 20 years at 7 percent interest (June 1998 costs, ENR CCJ = 6039}
**Daily flow rate for 365 diyr, for 20 yr, divided by 1000 gallons

Source: WEF, 2000.

Table 6 compares the life cycle costs for this REFERENCES

.. wetland to the cost for a conventional treatment

system designed for the same flow and effluent  Other Related Fact Sheets

water quality. The conventional process is a

sequencing batch reactor (SBR). Free Water Surface Wetlands
EPA 832-F-00-024
September, 2000

Other EPA Fact Sheets can be found at the
following web address:
hitp//www epa.gov/owmimet/mtbfact. htm
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Appendix 1
P-Lake Access Road Route Photographs
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Dillon Consulting Limited
Cape Dorset Sewage Options
Fite: 031943-1000
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P . Lake Sewage Lagoon and Access Road - NPV

tem Cost
Access Road $3,260,000
. Sewage Lagoon $1,900,000
Total Capital Cost $5,100,000.00
Engineering and Geotechnical @ 10% $510,000.00
Contingency @ 25% $1,275,000.00
Total $6,885,000.00
Operating Cost @ 2.0% of Lagoon Cost $38.000
say $40,000

Note:
Caosts Do Not Include Taxes, Sewage Collection and Haulage, Road Maintenance, and Snow Clearing

NPV ANALYSIS
Sewage Lagoon
Construction Year $6,885,000.00
1 $40,000
2 $40,000
3 340,000
4 $40,000
5 $40.000
¢ $40,000
7 340,000
8 $40.000
9 $40,000
10 240,000
1 540,000
12 §40,000
13 340,060
14 $40,000
15 $40,000
16 540,000
& 17 $40,000
18 $40,000
19 $40,000
20 $40,000
NPV @ 2% $7,539,057
NPV @ 4% $7,428,613
NPV & 8% §7.277.7%6

- 8/6/2003



