STATE OF CONNECTICUT — DEPARTMENT OF PUBLIC HEALTH
DRINKING WATER STATE REVOLVING FUND (DWSRF)
GREEN PROJECT INFORMATION

GREEN PROJECT INFORMATION FORM

Starting with Federal Fiscal Year (FFY) 2010, to the extent there are sufficient eligible projects, the
DWSREF funding will include a goal of utilizing a minimum of 20% of the federal capitalization grant for
Green Infrastructure, Energy Efficiency, Water Efficiency, or other Environmentally Innovative activity.
In addition, possible “Economic Stimulus” funding will likely include similar green project goals.
Applicants that wish their project to be considered to have a green component must complete this form
and provide justification.

A business case is required for justification to consider an item or activity “green”. The US
Environmental Protection Agency (EPA) has provided guidance and business case examples to assist in
evaluating the green elements of a project. For each project that will incorporate a “green” component(s),
complete this cover sheet and a business case for all applicable green project items. Business cases shall
be submitted in the format set forth in the examples found on pages 5 -10 of this document.

PWS Name: PWSID:

Project Name:

Total Estimated Project Cost: $

Type of “Green” Element(s) included in this project. This cover page and for each box that is checked, a
corresponding business case must be completed and submitted with the DWSREF Eligibility Application.

[] Green Infrastructure (G)

] Energy Efficiency (E)

[] Water Efficiency (W)

[] Other Environmentally Innovative Activity (O)
Completed by:

Name: Title:
(please print)

Signature: Date:

For additional DWSRF information or if you have any questions, go to the DPH-Drinking Water Section website:
www.ct.gov/dph/publicdrinkingwater or contact Rachel Nowek @ 860-509-7333.

For DPH use only:

Project #: Amount of justified “green” project components: $
DWSREF #: Categories of justified “green” components:
Reviewed by: Date:
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Principles and approach to developing a Business Case for water and energy efficiency projects

1. Energy and water efficiency projects should demonstrate substantial benefits/savings compared to
the existing equipment

2. Water and energy efficiency benefits/savings must be a substantial part of the rationale or
justification for the project, and cannot simply be incidental water and/or energy efficiency
benefits

3. Technical component of a business case: Using information from maintenance or operations
records, engineering studies, project plans, etc.
a. That identify problems (including any data on water and/or energy inefficiencies) in the
existing facility
b. That clarify the technical benefits from the project in water and/or energy efficiency terms

4. Financial component of a business case:
a. Estimate cost and water savings from the project based on the technical analysis of benefits.
b. Determine, within total project costs, that savings associated with energy and water
efficiency improvements comprise a substantial part of financial justification for project.

Acceptable Business Case elements for the Green Project Reserve for pumps and pipes

Pump Replacement Documentation:

1. Should show selection of a pump that ranks among the most energy-efficient commercially
available. Efficiency improvements should be substantial compared to the average efficiency
currently available for that type of pump. Additionally, energy efficiency should not be established
by simply comparing the new equipment to equipment being replaced, since any replacement
equipment would be expected to be more efficient than existing equipment.

2. Provide verified efficiency projections

a. List the manufacturer, make, and model of key components (motors, pumps, etc.)
b. Document that the energy efficiency specifications for proposed equipment demonstrate
substantial savings over other currently available equipment

Pipe Rehabilitation/Replacement Documentation:

1. Should provide specific data documenting water loss (at minimum, system-wide, or more
localized data if available)

2. Should identify the length, C-values, pipe material, diameter, and provide a general description of
position within system, of pipes being rehabilitated/replaced.

3. Should document that the pipes to be replaced are the primary source of water loss (if such data is
available). At minimum, should provide specific information on basis for
rehabilitation/replacement, such as pipe age, type. Additionally, should provide operation and
maintenance records showing that the pipes proposed for replacement are likely to generate largest
return in leak reduction

4. If energy efficiency is relevant to project qualification as “green”, should provide any available
documentation regarding expected increases in energy efficiency
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EPA has provided the following guidance on the Green Project Reserve:

Energy Efficiency:

I.

Energy efficiency includes capital projects that reduce the energy consumption of eligible

drinking water infrastructure projects

a. Web link to EPA’s Better Management-Energy page:
http://www.epa.gov/waterinfrastructure/bettermanagement energy.html

b. Web link to EPA’s clean energy site: http://www.epa.gov/cleanenergy/

c. Clean energy includes wind, solar, geothermal, hydroelectric, and biogas combined heat
and power systems.

IL. Eligible costs associated with energy efficiency projects may include:
a. Planning and design activities for energy efficiency that are reasonably expected to result
in a capital project are eligible.
b. Building activities that implement capital energy efficiency projects are eligible.
c. Costs associated with a utility energy audit if required as a condition of assistance
III.  Energy efficiency projects can be stand alone projects. They do not need to be part of a larger
capital improvement project.
IV.  Examples of projects include, but are not limited to:
a. Energy efficient retrofits and upgrades to pumps, drives and treatment processes
b. Leak detection equipment
c. Producing clean power for treatment systems on site (wind, solar, hydroelectric,
geothermal, biogas powered combined heat and power)
d. Replacement or rehabilitation of distribution lines
e. Supervisory Control and Data Acquisition (SCADA) if substantial energy efficiency
improvements are identified
Water Efficiency:
L. Water efficiency is the use of improved technologies and practices to deliver equal or better
services with less water.
a. WaterSense program Focus on Utilities - http://www.epa.gov/watersense/tips/util.htm
IL. Eligible costs associated with water efficiency projects may include:
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a. Planning and design activities for water efficiency that are reasonably expected to result in
a capital project.

Purchase of water efficient fixtures, fittings, equipment, or appliances

Purchase of leak detection devices and equipment

Purchase of water meters, meter reading equipment and systems, and pipe

Construction and installation activities that implement capital water efficiency projects.
Costs associated with a utility water audit or the development of a water conservation plan
if required as a condition of DWSREF assistance.

me o o
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III.  Water efficiency projects can be stand alone projects. They do not need to be part of a larger
capital improvement project.

Examples of projects include, but are not limited to:

a. Installation of water meters or automated meter reading systems

b. Retrofit or replacement of water using fixtures, fittings, equipment or appliances (can
include rebate programs)

c. Distribution system leak detection equipment

d. Replacement or rehabilitation of distribution lines

Green Infrastructure:

I. Definition: Green Infrastructure includes a wide array of practices that manage wet weather to
maintain and restore natural hydrology by infiltrating, evapotranspiring and capturing and
using stormwater. In the context of the DWSRF, green infrastructure consists of site-specific
practices, such as green roofs and porous pavement at drinking water utility facilities. In
addition to managing rainfall, these green infrastructure technologies can simultaneously
provide other benefits such as reducing energy demands.

a. Green infrastructure projects can be stand alone projects. They do not need to be part of a
larger capital improvement project.
b. Examples of projects include, but are not limited to:

1. Implementation of wet weather management systems for utility buildings and
parking areas which include: the incremental cost of porous pavement,
bioretention, trees, green roofs, and other practices that mimic natural hydrology
and reduce effective imperviousness.

Environmentally Innovative Projects:

I. Definition: Within the context of the DWSRF program, “environmentally innovative projects”
would include those that are: (1) consistent with the underlying project eligibilities of the
DWSRF program; and (2) that demonstrate new and/or innovative approaches to delivering
service and/or managing water resources in a more sustainable way, including projects that
achieve public health protection and environmental protection objectives at the least life-cycle
costs,

a. Environmentally innovative projects can be stand alone projects. They do not need to be
part of a larger capital improvement project. Any project which a State wishes to qualify
for funding from the Green Project Reserve on the basis of being an “Environmentally
Innovative Project” would require business case documentation.

b. Examples of projects include, but are not limited to:

1. Projects, or components of projects, that enable the utility to adapt to the impacts of
global climate change

ii. Projects, or components of projects, consistent with a “Total Water Management”
planning framework; or other planning framework within which project life cycle
costs (including infrastructure, energy consumption and other operational costs) are
minimized.
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Drinking Water State Revolving Fund
Green Project Reserve Business Case Examples

Pire REPLACEMENT

Summary
* Replacement of 24,000 feet of pre-1930s lead-jointed cast iron (CI) distribution pipe with new 8-inch to 16-inch
ductile iron (D) pipe to eliminate the loss of 115 million gallnns of warer per year IMGY), equal to 10% of total
production and 52% of toral system water loss.

* Loan amount = $2,500,000

* Whter saving (green) portion of loan = 100%

* Annual warter savings = 115 million gallnns (MG)

Background
* The water system includes approximately 80 miles of CI and DI distribution pipe ranging from 6 to 16 inches in
diameter. The treatment plant processes an average of 3 millien gallons per da}r (MGD) or 1,095 million gallnns per
year (MGY).
* As part of a water loss management plan,' trends in distriburion pipeline repairs from 2007 were evaluated to identify
pntent[al pipe].[ne replacemenl: projects. It was determined thar the pre-1930s distribution pipe incurred the most

repairs.
¢ The pre-1930s pipe account for 17% (13.6 miles) of che 80 miles of distriburion pipe. This project will replace 24,000
feet of pipe with 8-inch to 16-inch DI pipe.

Results
* 175 pipeline repairs were made during 2007; the highest frequency of repairs was in the pre-1930s pipes and equally

distribured among all sizes.?

* The system asset management plan shows the distribution system and the schedule of pipe replacement as well as the
pipe break distribution frequency b}r the age of pil:ne.'A

* Avp. 8.36 leaks per mile by the length of pipe.

* Avp. leak volume is 3.1 million gallons (1,067 GPM using Greeley’s formula).

Calculated Water Loss
* 37 leaks * 3.1 million gallons per leak = 115 MGY from the leaking from pipes scheduled for replacement.
+ To calculare overall water loss, subtrace the water billed/consumed: 1,095 MGY - 876 MGY = 219 MGY of water
pumped is lost (20%6).

* The estimated 115 MGY of water loss from the pre-1930s pipe is 52% of the overall warer loss of the system: 115 /219
= 52%.

Conclusion

* By repladng the 24,000 feet of pipe the system anticipates conserving 115 MGY (52% of overall water loss). The cost
to pump/treat water is $1.53 per 1,000 gallons. Cost savings from reduced leaks are estimated ac $175,950 (115,000
gallons * $1.53).

+ Additional benefits include reductions in unnecessary pumping and operation and maintenance E}cpend[tures, and
e].[minal:i.ﬂg potent[al health hazards associated with waterborne paﬂ'u:lgens entering the warer distribution system.

1 Water Loss Management Plan for the Hypothetical Drinking Water System. February 2008.
2 “Water Loss Management Plan for the Hypothetical Drinking Whater System. February 2008,
3 Aset Management Plan for the H}'porhctjcal Dn'nJLing Water System. Upd:!.rl:d. August 2008,
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Drinking Water State Revolving Fund
Green Project Reserve Business Case Examples

Existing WATER METER REPLACEMENT

Summary
. prlacemenl: of all water meters to eliminate 514 million gallons of warter loss per year (MGY).
* Loan amount = $750,000
* Water saving (green) portion of loan = 10004
* Annual water savings = 514 million gallons (MG]

Background

* The water system serves 800,000 people and has approximately 320,000 residential connections. Tortal annual water use

is 51,388 million gallons or 141 millions gallons per day (MGD).

* Water meters were installed ar all connecrions in 1982, and the manufacturer specified that the meters’ useful life would
be approximately 25 years. The meters were due for replacement in 2007.

. IﬂCIEE.SE‘d warer IDSS, ClLlf:' [Lx) leaks Eﬂd inaccurate IEﬂdiﬂgS, are &tEIiIJUEE'CI to ﬂ'lf:' D].Cl meters.l

Results

* Based on the manufacturer’s statement a 25-year-old meter is estimarted to be 99% accurate (down from 99.9% at
installarion) and a 30-year old meter is estimated to be 829 accurate.® Therefore, the annual water loss attributed o
meters is estimated at 514 million g:;lluns (1% of annual pn:uduction) and is e::pected [0 WOISen over time.

e It takes 1.50 kilowart hours (KWh) of E].ECI:IiCIE}? to treat 1,000 gaﬂons of warer. At a cost of 10 cents per Wh, the warer
loss costs the system at lease 77,000 a.nnuall}r from the electr[cir}r requ.ired for treatment and pumping.j

s The estimated cost of the meter replacemenl: project is $750,000; the project will pay for itself in less than 10 years.

Other Benefits

. R.eplacing the old, leaking meters will increase water eﬂ"ic.iency b}r decreasing the amount of water lost and b)r prm’ld[ng
more accurate water-use information to customers and the SysTEm.

Conclusion

—
A savings ot 77,000 in annual electricjr}r costs will be realized as a result ot reducing water lost from m;;lfunction.[ng

meters by 514 MG.

*  Accurate metering, of water consumption is an important conservation measure because inaccurare metering pmvides
customers with m.[sleading information rega.rding water consumption. Prm-'iding more accurate water bills will send a
stronger price signal to customers and will result in more efficient CONSUM prion.

* Warter leakage and inaccuracy increases with water meter age; therefore, an investment in warer merers tuday will lead to
additional water and dellar savings over time. Also, the warer savings from the merer replacemenl: will exrend the life of
the water suppl)r and dela}r capital expansion projects.

Water Audit Summary Report for Hypothetical Water System. Updated August 2008.
Users Manual for Hypothetical Brand Residential Meters. January 1982,
Calculations based on electricity bills and total annual water use for 2008,

5 b e
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Drinking Water State Revolving Fund
Green Project Reserve Business Case Examples

STORAGE TANK REPLACEMENT

Summary

* Replacement of water storage Tank A will improve water efficiency of the system by eliminating 7.2 million gallons of
annual water loss and prcwide addirional water storage capacity.

¢ Loan amount = $510,000

» Warer savings (green) portion of loan = 100%

» Annual warer savings = 7.2 million gaﬂons (MG)

Background

* Tank A is 150 feet below Tank B. This configuration prevents water from flowing out of Tank A when Tank B is at

normal operating levels {pressure difference of 65 pounds per square inch).

¢ Due to the current cunﬁgu.ral:ian, the water in Tank A stagnates and loses its residual chlorine. The tank must be
emp:ied and refilled weeldy to ensure that pa:able water is available.

* Approximately 7,200,000 gallons of water (5.9% of current use) is drained annually from the 150,000-gallon Tank A.

Results

. Replac.[ng Tank A witha larger storage tank at the same elevarion as Tank B will enable both tanks to drop and fill ar
similar levels, thus reducing the 7,200,000 ga].lcuns of stagnant water that must be discarded ann u:;ll}r.

e The annual water savings are calculated ar $55,000. The simple payback periud on this investment is less than 10 }re:ars.J

Conclusion

¢ Construction of a new water storage tank is the most cost-effective and susrainable solution.” The new storage tank will
save 7,200,000 gallons of water each year and reduce the system’s trearment costs.

* With a capacity of 340,000 gallons, the new rank will decrease water waste, improve service pressure, and increase the
reliah ﬂity of the s:.?stem’s infrastrucrure.

. Implement[ng the project will dela}f the need for pla.nl: expansions and will reduce the amount of warer taken from the
sOuUrce water bady, which is important for maintaining the qua].ir}r of its habirart, especia].ly durlng dro ughts.

1 Preliminary Engineering Repor for the Storage Tank Replacement Project. March 2009,
2 Preliminary Engineering Repor for the Storage Tank Replacement Project. March 2009,
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Drinking Water State Revolving Fund
Green Project Reserve Business Case Examples

TREATMENT PROCESS SELECTION

Summary

*  An innovartive appraach of blending gmundwa:er with treated surface water will be used to conserve water resources,
reduce SYStem COsts, reduce disinfecrion bypmducts {DBP) concentrarions, and address nun—compliaﬂce issues.

* Loan amount = $4,200,000
* Water savings (green) portion of loan = 100%
*  Annual warter savings = 620 million gaﬂuns MG

Background
« 19.1 billien ga].lcuns per year (BGY) is withdrawn from the cunly surface warter source in the area: a river in an arid region
of the Southwest, which conrains signiﬁcanl: levels of organic matter. Toral organic carbon (TOC) in the surface warter is
10 parts per million {ppm).

* DBPs are created during the treatment process (conventional treatment and chlorine disinfecrion) and their resulrant
annual average concentration exceeds EPA's new regulatory standards; therefore, something has to be done to meer the
regulat[ons.l

* There are rights to groundwater that contains less than 0.1 ppm TOC.

Results

* A feasibility study conducted identified two potential treatment options to reduce the DBEP concentrations: Granular
Activated Carbon (GAC) and gmundwater blend.[ng.z

* A GAC system was the first reatment option evaluated .

o This treatment option includes adding a GAC filter to the end of the trearment process where treated warter would
be filtered prior to pumping o the storage tank. The concrete filter basin would be 4 feer high with an 8,100 square

feer surface area for an initial cost of $8.5 million Including installation.

o Since the average pressure of the water passing th.rough the GAC would d.n:up, the water system will incur increased
pumping costs. Addit[anally, the fAlter requires daily bacl{wash[ng which will result in an additional 620 million
g;a].lans of water per year (MGY) be[ng used for treatment. The increased water consumption is estimated to result
in an additional $108,500 in annual electric costs.*

. GIIII'L].[ICIW&[E‘I blending was ﬂ'lE' SECDDCI treatment OPT.iDH Evaluated.:'

o This treatment option consists of dﬂul:ing the treated surface water ar the finished warer sto rage rank with
groundwater (i.e. 23% groundwater to 77% treated water blend) to lower the DBP concentrations in the finished
water. Pased on madeliﬂg, during a peal-: da)r, 37 million gallnns of treated surface water would be mixed wich 11
million ga].lons of graundwater withdrawn from the aquifer to vaide 48 million ga].luns of water that meets all
water qual[ty standards.

o Prior to blending, 23% of the treated surface water in the storage rank will be diverted to injection wells to recharge
the aquifer and replace the groundwater withdrawn. Total project cost is $4.2 million.

o Groundwater wells will be locared ar least 1 kilometer from the injection wells to maintain stead)r—stal:e aq_uifer level
change of abour 17 feet from the high point where the treated surface water is injected to the low point where it is
recovered. Because the aq_u.[fer is nurmall_v ar saturated depl:h of 130 feer, the injections and withdrawals should not

s[gﬂiﬁcaﬂ[l}f disturb the aqu.[fer.

lst and 2Znd Qtr 2008 Warer Quality Data for Hypothetical Water System.
Feasibility Study for Disinfection Byproduct {DBPs) Treatment Options. December 2008,
Feasibility Study for Disinfection Byproduct { DBPs) Treatment Options. December 2008,
4 Caleulations based on electricity bills and submeter electric data for 2008,
5 Feasibility Study for Disinfection Byproduct { DBPs) Treatment Options. December 2008.

L b
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Drinking Water State Revolving Fund
Green Project Reserve Business Case Examples

TREATMENT PrROCESS SELECTION, CONTINUED

Benefits

s With limited water resources and the need to conserve the warter supply, the water system selected the graundwater
blend.[ng option since it will not increase overall warer consumption.

*  Another benefit of the gmundwater blend.[ng is that the vadose zone of the aquifer is a desirable mixture of sand and
unconsolidated clay that will narurally filter out much of the TOC and DBPs in the treated surface (recharge) water.

*  An additional benefit is thar incorporating gmundwal:er into the putable water suppl}r may improve its taste.
Conclusion
s The gmuﬂdwa[er blending tech.nique was chosen over a GAC filter because the GAC system was determined not

feasible due to backwash water waste, additional energy consumption, the life—q.rcle costs of the system, and the size of

the fileer requ.[red.

The installation and operation and mainrenance roral life qrcle costs for the blending treatment option selecred is
$31.14 million versus $87.2 million for a GAC treatment system.®

Blending groundwater instead of using a GAC system will avoid the withdrawal of 620 million gallons each year from
the surface source, save $108,500 in energy costs, and will help maintain the riparian habitat of endangered wildlife. It
will also avoid the purchase of GAC equipment and its associared operation and mainrenance costs.

6 Life Cycle Cost Analysis for DBD treatment options. December 2008,
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Pump AND MoTOR REPLACEMENT

Summary

. La.rge—scale pipe replacemenl: project includes replacement of high—service pump station with twa ls.rge pumps and
MOTOrS.

s Estimated loan amount = $2,800,000
o $2,600,000 pipe replacement

o $200,000 pump and motor replacemen[
* Estimared energy efficiency (green) portion of loan = 8% ($200,000])
* Estimared annual energy savings range from 22.9% to 24% or up to 52,934 per year.

Background
+ The high—service pump starion equipment is abour 30 years old. The existing pumps are rated at G600gpm ac 154 feet
with a manufacturer-rated efﬁciency of 77%. Existing motors were rared at 85%. The acrual operaring efﬁciency
probably is lower because of the age of the pump system.

* Estimared energy consumed by existing pumps is 116,400 kK% annually.!

Results
* 'The proposed new pumps will have a rared efficiency of 89%.°

s The prclposed new motors will have a rated eﬂ':lciency of 93.5%.2
Calculated Energy Efficiency Improvements

* Standard pumps on the market have average efhciency rarings of 72.5%.

* Srandard motors on the marker have average efficiency ratings of 89%.4

* The efficiency (wire-to-warer) of standard pumps and motors = 72.5% * 89% = 64.5% (pump efficiency times motor
EH:IC‘IEHE}V:L

+ The efﬁcienq! of praposed pumps and motors = 89% * 93.5% = 83.2%

* To compare the efﬁciency of prnposed pumps and motors with standard pumps and motors, divide the toral efﬁcienqr
of the proposed components by the efficiency of the standard components: 83.2% / 64.5% = 1.29

* Thus, the increased wire to water efficiency is 29%. This level of efficiency exceeds the 20% recommended minimum
for pumps and motors.

Conclusion

* By replac.[ng the pumps and mortors in the high—service pump station, the system will reduce ENergy use bjr 22.9% (for
maximum day operation) to 24.0% (for average day operation) or 26,664 to 27,945 kW annually.”

* Ar 10.5 cents per kW, energy reductions from the new pumps and motors will save up to $2,934 per year.®

1 Calculations based on electricity bills and submeter electric data for 2008,

2 Hypothetical Manufacturer Pump Specificarions. Fall 2008,

3 Hypothetical Manufacturer Motor Specifications. Spring 2009,

4 LS. Department of Energy, 2005. When to Purchase MEMA Premium™ Efficiency Motors. Motar Systems Tip Sheet #1. DOE/GO-102005-2019.
5 Energy reductions resules based calculation using an average of 600gpm, 154 TDH and operation of pumps for 12 hours a day.

& Caleulations based on electmicity bills and submeter electric data for 2008 and estimared energy savings.
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