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Why are we here?

Who is CDM and what do we do (clients)?
How are projects engaged?

Navigating the RFP/RFQ process

Energy considerations in project scopes
Case Study Example — Conroe, TX




Munigipal Energy Reduction
Traditional Low Hanging Fruit

Light bulbs




Whyaliave these projects/scopes been
SUeeessftul?

u Well understood
u Proven Technologies

u Relatable to lay person, i.e. little technical

expertise necessary to grasp concept




Howi@do | Find The New Low Hanging
Ej




Typ@l City Energy Usage




Typieal Wastewater Treatment Plant
Energy Profile




WheNs CDM

Full-service consulting, engineering,
construction and operations firm serving the
public and private sectors

Formed in 1947

>4,000 employees in 100+ offices world wide
Employee Owned

Headquarters in Cambridge, MA




WI@ CDM

2007 CDM ENR Design Firm Rankings
500 Top Design Firms

Top Design Firms in International Markets

Top Design Firms in Hazardous Waste

Top Design Firms in Sewer Waste

Top Design Firms in Water

2007 CDM ENR Construction Firm Rankings
400 Top Contractors

Top Contractors in Hazardous Waste
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CDM'’s Clients

Federal Government

u DoD

u US AID

v« FEMA

State Governments

Local Governments

u Cities, Counties, Local Utility Districts, Ports
Private Clients

u Energy & Chemical Industries




Project Engagement

u Each CDM Office is Responsible for Local
Networking in Markets We Serve to ldentify
Clients and New Projects

Selection of Engineering Firm is Typically
Based on Qualifications or Qualifications/Fee

Combination

Each Entity Has Their Own Formal Selection
Process

u RFP/RFQ
u Short List/Interviews, etc...




Energy Considerations in WW/ANW
Project Scopes

In years past, they were not a consideration
as power remained a “smaller piece of the
pie” and the price was rather stable

Recent sharp increases in electricity costs
have elevated the need to be energy (budget)
consciences

Recent government mandates in reducing
energy consumption

Public demand for “Green” policies

Clients are now requesting approaches to
W/WW design that consider overall plant
lifecycle costs, not just capital




What Tools are Available to Promote
WIWW Energy: Savings - “ Chapter 302 *

State of Texas Local Government Code,
Chapter 302, “Energy Conservation Measures
for Local Governments”

Enacted into law by Texas Legislature in 1997

Allows for design/build method of project
delivery for energy savings projects

Third party funding repaid by validated
reduction in energy costs




Energy Savings Project Tools

u Many states have similar provisions that allow
design/build vehicles

As long as state and local procurement
allows, each client can structure the
procurement in the way that provides them
the most benefit

In lieu of direct purchase capital
Improvements, can structure as lease
purchase




Navigating the REP/REQ process

Relatively non-standardized

Specific to each Owner

Relationship based business

Often influenced/written by consultants

Don’t/Can’t require energy savings amount in
response — too much up front engineering
required so...

Many times the contract allows for payment of
engineering services if the project “goal” can
be achieved, but the Owner decides to not to
move forward.




What Should be Included inf REP/REQ

u Firm Experience

u Firm with Process as Core Business (either
lead or on project team)

u Individual Experience
u meet the “boots on the ground”
u Project Understanding and Approach




Case Study - City ofi Conroe, Tlexas

Population:
~45,000

Location:
~ 40 mi N of Houston
o

Demographics:
Primarily residential Conroe
with some < - *

) : : an Antonio ®
commercial/industrial @ Houston

(including a dairy)
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Project Motivation







Project Flowchart

Agreed Detalled Scope

Determine Baseline

Agreed Performance Goal

Owner Responsibilities — Shared Commitment
Measurement & Verification




City ofi Conroe s Southwest WA TP

10 MGD (operating ~50% loaded)
6 Aeration Basins

Coarse Bubble Aeration
Multi-Stage Centrifugal Blowers

u 5-400 Hp

. 3-300 Hp
All manually controlled




Project Scope/Approeach

u Replaced existing coarse bubble diffusers
with fine bubble diffusers

Replaced manually controlled multi-stage
blowers with more efficient, variable-capacity
single-stage blowers

Installed dissolved oxygen feedback control
system, with electrically actuated butterfly
valves on air distribution system, luminescent
dissolved oxygen probes, and PLC-based
master control panel




City ofi Conroe s Southwest WA TP
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Determining Energy Savings

Need to determine methodology for
guantifying energy savings

Metric needs to be fair for both parties

Annual savings In dollars alone presents
unbalanced risk




Determining Energy Savings

u Savings variables:
u $/kWh may skyrocket or recover
u Flow may increase or plateau

u Constituent concentrations may increase or
decrease due to changes in demographics

Organic loading changes with flow and
concentration




Determining Energy Savings

u Savings metric based on kilowatt-hours per
pound of CBOD . applied:

KW-hr/lb CBOD -

u Influent ammonia concentration not
considered




Determining Energy Savings

u Baseline conditions
u Q¢ = 5.4 MGD
u CBOD¢ =200 mg/L
Avg influent NH ;-N concentration = 21 mg/L
One year energy usage = 5,400,000 kW-hr
Baseline existing power usage:

5,400,000 KW-hr / (5.4 MGD x 200 mg/L CBOD . x 8.34)
= 1.65 kW-hr/lb CBOD .




Determining Energy Savings

u Contract Conditions
u Q¢ = 5.4 MGD
Csops = 200 mg/L
Avg influent NH ;-N concentration = 21 mg/L
Calculated energy usage = 2,000,000 kW-hr
Anticipated power consumption:

2,000,000 KW-hr / (5.4 MGD x 200 mg/L CBOD  x 8.34)
= 0.61 kW-hr/lb CBOD




Determining Energy Savings

u Contract Conditions

u Contractual energy savings set at:

1.65 W-hr/lo CBOD . — 0.61 kW-hr/lb CBOD
= 1.04 KW-hr/lb CBOD .

u CDM *“on the hook” for anything less




Owner Responsibilities

Change filters in blowers
Maintain DO set points
Clean and maintain DO probes

Operate basins such that they do not become
mixing limited




Data Collection

Test period: March 16 — April 17, 2007
12-Channel data acquisition unit

2-1/2 minute intervals

Recorded data included:

u DO (mg/L), air flow (scfm), and valve position
(% open) for Basin Nos. 1 and 6

u Header pressure and amperage for Blower
Nos. 1 and 2.




Results

Parameter

Influent Flow, MGD
Influent CBOD ., mg/L

Estimated Annual Aeration Power
Savings 1, $

Aeration Power Usage, kW-hr/Ib
CBOD.

Aeration Power Savings, kW-hr/Ib
CBOD.

! Based on electricity cost of $0.078 per kW-hr. Sav
increases, thereby reducing the payback period.

Contract
Value

5.4
200
276,000

1.65

1.04

Field
Verified
Value
6.4

219
307,000

0.38

1.27

ings will increase as the cost of electricity




City of Conroe Southwest WWTP
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Results

Dissolved Oxygen (mg/l)
Air Flow (scfm)

92007




Comparison of Energy Savings
Projects

» 3,900 megawatt-hours of electricity annually
» 32,000 tons of CO, annually (assumes 16.44 Ib CO,/kW-hr)

Project of
Parameter Equivalent GHG Capital Cost
Reduction

Conversion from Full Size 4,300 vehicles $86,000,000
Pick-up Trucks to Prius
Hybrids

Carbon sequestered by tree 740,000
seedlings grown for 10 years




Keys to SUceess

u Owner Driven — they wanted this to happen
u Team approach — shared commitment




Summary.

u Aeration systems at a typical municipality’s
WWTP offer the greatest potential for energy
savings and greenhouse gas reduction

This project illustrates the effectiveness of
sound engineering and proven technologies
to reduce energy use at a typical WWTP

The project delivery enabled by this sort of
performance contracting greatly reduces risk
to the owner and allows for a mechanism to
fund a project that may otherwise not have
been possible




Questions?




