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This report presents the findings and recommendations of the assessment of energy use and
environmental stewardship of All Saints, Worcester. As stewards of the earth it is important that
communities of faith understand the contribution of their facilities to environmental conditions.
It is also important that they act responsibly to improve their situation, and to prompt similar

understanding and action on the part of their congregants.

The information in this report is organized in the following sections...
% Summary — Identifies the facility attributes and issues for environmental stewardship

+ Environmental Stewardship Profile — Shows current use and cost of utilities, with the
environmental impacts and potential for change

% Facility Systems and Conditions — Covering heating, domestic hot water, cooling,
electrical, plumbing, and building envelope systems, with photos illustrating key
conditions.

% Related Environmental Stewardship Action — Including clean electricity, and actions
by congregants

% Appendices — Detailed utilities use data, facility use patterns and materials for use in
taking next steps, and a description of available services via Massachusetts Interfaith
Power & Light.
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SUMMARY

All Saints, a congregation of the Diocese of Western Massachusetts, is located at 10 Irving
Street, Worcester, Massachusetts. The facility consists of the following structures:
®  Church — The church building was constructed in 1877, substantially destroyed by fire
in 1932, then rebuilt opening Easter 1934. The church building has stone and brick walls,
stained glass and other windows, a pitched slate roof, and three wooden doors providing
primary entry to the Sanctuary.
= Parish House — Constructed in 1916 and 1954 (the latter the Irving Street wing), the
parish house connects to the Church through a common hall. It has brick walls, single
glazed double hung and casement windows plus some new thermopane casement
windows , a pitched slate roof, and wood doors as primary entry, including new doors for
accessibility at the rear..
The facility is heated by an oil-fired steam boiler, located in the basement of the church building,
and an oil-fired hydronic boiler located in the basement of the Irving Street extension. Steam
radiators and the fan coil system date to year of construction of each structure. There are two
steam and six hydronic zones, based on number of thermostats. Domestic hot water is generated
by gas-fired boiler with 2 storage tanks. There is no central cooling. SEveral rooms have
through-window air conditioners. Electric service is rated at 200 amps, and appears to date to
the 1954 work. Wiring is of various eras. [Interior lighting is primarily incandescent, with some
florescent in classrooms. There is entry lighting at doors. The main equipment with electricity
demands includes office machines (computes and copy machines) and kitchen appliances. The
primary water use is from the sinks in the rest rooms and in the kitchen. The other water use is

for steam boiler make-up. The primary sewer use is toilets.

As currently configured and operated the facility paid an estimated $66,761 for all utilities in
2005. The cost for the utilities increased by about 135% in 2005 as compared to 2004, and by
10% in 2004 as compared to 2003. Use of electricity increased in 2004 over 2003 by 4%, though
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use in 2005 was 8% less than in 2003. Oil and water/sewer use show upward use trends. Gas

was is dropping. As compared to the average facility of its type, All Saints used over twice the

energy per square foot and pays 226% more per square foot for its energy. The pollution

generated by this facility is similarly more than average. The higher use of the building

(including weekday use by Nativity School) contributes to this higher use. The key

environmental stewardship issues for the facility are...

v

v

Building — Improve thermal performance of the building envelope, notably windows.

Heating — Install energy-efficient heat generation sources with contemporary controls
for multiple zones; replace steam with new means of distribution and heat delivery at
points of use, and upgrade existing hydronic radiation for improved efficiency. Install an
efficient DHW system as part of the new heat generation solution.

Cooling — Replace existing inefficient air conditioners with the best available Energy
Star rated air conditioners.

Electrical — An upgrade to energy-efficient lighting is needed, together with installation
of electrical service meeting contemporary standards, including new wiring, outlets and
switches. A move to clean electricity is essential.

Plumbing — An upgrade in sinks and toilets to control water use will not only reduce
costs but also improve the aesthetics of the restrooms and kitchen.

Maintenance — Ensure good and timely maintenance of systems using MIP&L’s
maintenance contract template, including a complete inventory of equipment whether
covered or not.

Parishioners — Initiate a continuing program of environmental stewardship by
parishioners in their homes, and, by extension, in their places of work and communities.
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All Saints Worcester

Environmental Stewardship Profile

Last Year ‘ This Year

Utility Use by Type

Electricity
29%

Energy Benchmark — How Your Facility Compares

2 Years Ago
ELECTRICITY
2003 2004 2005 Total
kWh Used 153,180 135,448 141,140 429,768
Cost| $15,442.33 $14,958.42 $16,278.36 $46,679.11
Cost per kWh $0.10 $0.11 $0.12 $0.11
% change in Use 88.4% 104.2%
kBtu/year| 520,812 460,523 479,876 1,461,211
2 Years Ago Last Year This Year
OIL
2003 2004 2005 Total
Gallons Used| 27,706.4 26,763.5 30,037.1 84,507.0
Cost| $25,070.13 $28,137.13 $42,970.04 $96,177.30
Cost per Gallon $0.905 $1.051 $1.431 $1.14
% change in Use 96.6% 112.2%
kBtu/year| 3878896 3746890 4205194 11830980
2 Years Ago Last Year This Year
GAS
2003 2004 2005 Total
therms Used 1,651 1,225 1,087 3,963
Cost| $1,827.25 $1,499.02 $1,306.89 $4,633.16
Cost per therm $1.11 $1.22 $1.20 $1.17
% change in Use 74.2% 88.7%
kBtu/year 165,100 122,500 108,700 396,300
2 Years Ago Last Year This Year
WATER
2003 2004 2005 Total
Units Used 575 1,049 991 2,615
Cost| $2,357.50 $4,641.18 $6,205.75 $13,204.43
Cost per Units $4.10 $4.42 $6.26 $5.05
% change in Use 182.4% 94.5%
2 Years Ago Last Year This Year
2003 2004 2005 Total
Total Cost| $44,697 | $49,236 | $66,761 | $160,694
% change - 110.2% 135.6%

Note: Some data may be estimated.

© Copyright, 2006. Massachusetts Interfaith Power & Light www.MIPandL.org

You Average % of Average
kBtu Use/SF 124 61 203%
Cost/SF $1.56 $0.68 230%
Estimate of Your Pollution Production
CO2 SO2 NO,
Electricity 208,887 1,313 367
Gas and/or Oil 522,885 3 411
Total 731,772 1,316 778
Potential for Pollution Reduction
CO2 SO2 NO,
Green electricity 99% 100% 73%
Gas & Oil| <<As much as 17% savings>>
Possible Reduction (293,665) (1,313) (336)
% reduction -40% -100% -43%
co2 Carbon Dioxide, a greenhouse gas
SOx Sulfur Oxides, which cause acid rain
NOx Nitrogen Oxide, which causes health problems
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Summary of Facility Systems and Conditions

All Saints Worcester

Environmental Stewardship Plan

Building Component Type Quantity Year Installed Efficiency Action
Church Walls Stone and brick 20,700+ sf 1934 Poor Insulate if possible
Total SF Windows Stained glass; hung;casement 43 1934+ Poor Add interior storms
20,250 Roof Slate 20,250+ st 1934 Poor Add insulation where possible
Doors Wood 2 1934 Fair Maintain
Parish House Walls Brick 7,060+ sf 1917 Poor Insulate if possible
Total SF Windows Casement, hung 99 2004 and older Good>Poor Replace; add interior storms
10,722 Roof Slate 4,100+ sf 1917 Poor Add insulation where possible
Doors Wood+ 3 1917+ Good Newer at PH
Irving St Addition Walls Brick 6,800+ sf 1954 Poor Insulate if possible
Total SF Windows Casement, hung 71 2004 and older Good>Poor Replace; add interior storms
7,800 Roof Salte 3,000+ st 1954 Poor Add insulation where possible
Doors Wood 3 1954 Fair Maintain
Heating Component Type Quantity Year Installed Efficiency Action
Steam Generation Oil 1,873 mbh 2000 Fair (78+%) Upgrade to high efficiency
Controls Manual stat > valves 2 1975? Poor Upgrade to digital
Distribution Steam & fan coil unit 2 zones 1934 Poor Upgrade to hydronic
Hydronic Generation Oil 1,490 mbh 2001 Fair (78+%) Upgrade to high efficiency
Controls Pneumatic Central 1954 Very poor Upgrade to digital
Distribution Cabinet and radiator 6 zones 1954 Poor Increase zones; upgrade radiation|
DHW Gas boiler 2 119 gal storage tanks Boiler 2003/Tanks 1998 Fair Upgrade to high efficiency
Cooling Component Type Quantity Year Installed Efficiency Action
Generation Window ‘ several various Fair Use EnergyStar
Condition
Electrical Component Type Quantity Year Installed Efficiency Action
Service Central 200 amp 19547 OK Monitor
Wiring Bx to all spaces 1954+ OK Monitor. Upgrade to 21st cent
Lighting, Interior | Mainly incandescent All spaces Various Poor Upgrade to high efficiency
Lighting, Exterior Incandescent Entries Various Poor Upgrade to high efficiency
Equipment Kitchen, Office Various Various Poor Use EnergyStar
Plumbing Component Type Quantity Year Installed Efficiency Action
Water Sinks Kitchen and rest rooms Various Low Add on/off aerators
Sewer Toilets 14 Various Low Install 1.6 gallon
© Copyright, 2006. Massachusetts Interfaith Power & Light www.MIPandL.org Note: Action is related to affirmative environmental stewardship.
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FACILITY SYSTEMS AND CONDITIONS

This section presents information on each of the major systems at the facility, the conditions,

recommended actions and fundamental reasons for taking these actions.

Heating

Existing Conditions

Heat is generated for the church portion of the facility by a oil-fired steam boiler. The boiler,
manufactured by Burnham, was installed in 2000. It is rated at 1,873,000 btu. It has a rated
efficiency of 78+%. The heating system has in-space thermostats for controls. The controls
serve to activate the boiler, and open the steam valves. Heating distribution is by a very large
fan-coil system, with uninsulated ducts in uninsulated spaces under the Sanctuary and

Huntington Hall.

Heat is generated for the Parish House of the facility by a oil-fired hydronic boiler. The boiler,
manufactured by Burnham, was installed in 2001. It is rated at 1,490,000 btu. It also has a rated
efficiency of 78+%. The heating system has in-space thermostats for controls, linked to a 1954
pneumatic system. The controls serve to activate the boiler, start the pumps and open the
associated valves.  Heating distribution is by hydronic piping to radiators in various
configurations.

Recommendations
It is recommended that several actions be taken, in the following sequence based on cost and
return for expenditure:

1. Upgrade controls for boilers, and in spaces to contemporary digital technology.

2. Re-zone the Parish House to match use patterns, replacing inefficient radiation with

high efficiency radiation starting with the most used spaces.
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3. Insulate distribution method (especially ducts) and uninsulated spaces. Eventually
convert original church building from steam/forced air to hydronic radiation for heating.

4. Install high-efficiency gas-fired hydronic boilers replacing lower efficiency oil-fired
boilers, with the timing based on a cost/benefit analysis of improved efficiency and yield
of financial incentive from gas company. Use the high-efficiency boiler to generate
domestic hot water, as discussed below. Size generation to method used, which will vary

if it is determined that central air conditioning is desirable for any spaces.

Domestic Hot Water

Existing Conditions

Domestic hot water (DHW) is generated by a gas-fired boiler, manufactured by A. O. Smith and
installed in 2003. DHW is stored in two 119 gallon tanks, installed in 1998.

Recommendations

It is recommended that the high-efficiency gas boilers installed for heating also be used to

generate domestic hot water, using high efficiency in-directed fire tanks.

Cooling
Existing Conditions

Cooling is provided to several spaces by through window air conditioners.
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Recommendations

It is recommended that EnergyStar ACs be used if localized air conditioning is the only solution.
If central air conditioning is desired for any space (and especially for large gathering spaces such
as the Sanctuary, Huntington Hall, Guild Hall or Vinton Hall), geo-thermal be investigated as the

primary source for AC, and a contributing source for heating.

Electrical

Existing Conditions

Electric service is provided to the facility via a main service duct that enters the building in the
basement. It is believed to have been installed in 1954. Service is rated at 200 amps. Facility
wiring is BX in several observed location. The lighting varies by room. The majority of the
lighting is not energy efficient. There is a variety of equipment in the facility that uses
electricity, including office equipment, kitchen appliances and school equipment notably the
computer lab. This equipment varies in age and condition. The majority of the equipment is not
energy efficient.

Recommendations

It is recommended that lighting fixtures be changed to high efficiency, with lamping changed
even sooner to use of CFLs. As with other recommendations, phasing should match intensity of
use. Many rooms would benefit from motion-sensing switches to ensure lights are turned off
when the room is not in use. Lighting upgrades in the Sanctuary will also prompt improvements

in controls and possible changes in fixtures.
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Plumbing

Existing Conditions

The primary water using equipment in the facility includes sinks in the restrooms and the
kitchen. The steam boiler also uses make-up water. The toilets in the restrooms are the primary
generator of sewer use. The toilets are not efficient.

Recommendations

It is recommended that toilets be upgraded to high efficiency, especially given active use of the

building as a school.

Building Envelope

Existing Conditions

The building walls are stone and brick. They are not insulated. There is a steeple. The walls
need regular monitoring for weather tightness, related to the roof also. There are several window
types, including both new thermopane energy efficient and old single-pane casement and hung
windows, and stained glass. The roof is slate, installed with each phase of construction. Some
roof/attic spaces have insulation. There are several types of doors, including large doors to the
Sanctuary, and smaller wood doors to the Parish House.

Recommendations

It is recommended that insulation be added where possible, notably in the crawl spaces under the

Sanctuary and Huntington Hall.

Maintenance
Ensure good and timely maintenance of systems using MIP&L.’s maintenance contract template,

including a complete inventory of equipment whether covered or not. The template is found at
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Appendix F, and is available at the MIP&L web site, www.MIPandL.org. This is important
for the heating generation and distribution systems (especially the steam system) given the

varying ages, locations and purposes of the equipment.
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#1 — All Saints was built in three stages.
The original church in 1877 (rebuilt
1932>34), parish house (1916) and Irvin St
wing (1954>56).

.1 - A
#2 Entry to Sanctuary. The original building
has stone walls with the rest brick.

#3 — View of building from rear of
sanctuary area. The primary entry to the
parish house is from this facade, and parking
lot.

#4 — View of originlar-i‘;hdhouse, with
main entry. There is a ramp at left providing
full accessibility.

p— - £ .t A 4 = : :‘l
#5 — Cloister on north side of Sanctuary.
Note plexiglass coverings on stained glass
windows, a protection against vandalism.

i

#6 — Enty to r\}in reéf wing, urrentl
used for the Nativity School.
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#7 — Courtyard facade of parish house with
new windows with thermopane glazing,
reflecting steeple. The roof is slate.

#10 — Large vertical windows in
Huntington Hall. Some areas can have
interior storms installed permanently. See

#8 Tere s a courtyard at center of appendix for detailed information.
property. This is the Huntington Hall facade
at Irving wing connection. The roof is slate.

T
4

.
miiiigt y ¥l

1934 reconstruction. Use of interior storm #11 — Sanctuary toward altar. Most lighting
windows is a quick and cost effective means in building uses incandescent lamping
for energy efficiency and improved comfort. Upgrade of fixtures and use of CFL lamping
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sensible. Sanctuary can have computer
controlled lighting matched to service need.

#15 — Rector’s study, another opportunity
for interior storms, and use of EnergyStar
equipment, notably air conditioner.

#16.' — Vinton Hall on 2™ floor of original
Parish House.

#13 — Office of Assistant Rector in older
portion of building, with steam radiation.

#17 — Thermostats for Sanctuary, with
older approach at controlling use by time.
At church, at work and at home, digital

#14 — Office, 'With manual the'rn.lost'at on technology is readily available, inexpensive
walls. Upgrading controls to digital is and very effective at controlling use with no
another cost-effective means of efficiency. sacrifice of occupant comfort.
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#18 — Kitchen serving Vinton Hall is one
of three in the building. Analyze space use
and need for this and other areas as parish
matches assets to 21" century mission.

#19 — Computer lab for school on lower
floor of original Parish House. Note

exposed insulated distribution piping.

#20 — Upper floor classroom with hydronic
radiator in convector cabinet under window.

#21 — Guild Hall is in Irving St. wing o 1
floor.

B\ h ;

#22 — Smaller kitchen -s‘erlving Guild Hal.

#23 — Radiator on wall in lower level
classroom harkens back to era of all steam
heat, when piping was mounted to permit
gravity return of condensate. Upgrade of
radiation is a related step to upgrade in
controls, and zoning of space by use
patterns.
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#24 — Old/abandoned boiler and newer
(2000) oil fired steam boiler serving church
section.

automatic chemical feed system for steam
boiler.

#26 — Steam radiation in cabinet under
window in older portion of building.
Convection causes air movement upward,
evidenced by soiled wall.
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#28 - Sanctuary heat supply at exterior wall.
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#28 — Fan coil unit serving church is large
enough for people to walk within. Steam-
supplied coils are at left. Filters are at right.
More regular filter replacement is indicated
given accumulated dirt evidenced here.
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#29 — Steam valve. When a zone “calls”
for heat per thermostat setting and actual
temperature, boiler is activated and zone
valve opens to permit steam to go to zone.

#30 — Hydronic portion of building has
pneumatic controls, dating to Irvin St.
expansion.

-
#31 —Domestic hot water is generated by a
gas boiler, with 2 119 gallon storage tanks.

hydronic section of building. The new
boilers operate at the 78>82% efficiency at
peak performance. Steam boilers need to
achieve 212° while hydronic are in the
140>180° range, another factor influencing
efficiency. By comparison, condensing
mode direct vent gas-fired hydronic boilers
operate at 92%+ efficiency.

#33 — Pump and expansion tank for
hydronic system. Heated water is circulated
by pump, and goes to a zone when the
thermostat calls for heat, and opens the
associated zone valve is opened.
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#34 — Distribution duct work, fire sprinkler
pipes and un-insulated floor of Sanctuary.
Insulating ducts and floor is another
inexpensive way to improve efficiency.

:; T i R\ e - =
#35 — Some areas of building are insulated,
this section at aerie relatively recently.

#36 — Supply for fire rinkler system.

=

#37 — Lift provides accessibility between
older and newer sections of building.

2. sl

#38 — Electric supply panel. Wiring dates
to various eras. With increased demand for
electricity in 21* century (see photo #19 as
an example) it is important to monitor
supply, breakers and wiring.
PO
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#39 — Electric upgrades can include space
lighting, and switches that shut-off lights
when space unoccupied. Use EnergyStar
office equipment, ACs and kitchen
appliances.
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RELATED ENVIRONMENTAL STEWARDSHIP ACTION

This section discusses related environmental stewardship actions for the congregation

Clean Electricity

Every time we use electricity we are polluting the earth. The electricity that we use comes from
power plants. The vast majority of these power plants burn non-renewable fossil fuels such as
coal, oil, and gas. These power plants cause a great deal of pollution and impact the health and
safety of those who live near them.  Unfortunately, these same power plants are
disproportionately located in poor communities and communities of color. This is a
phenomenon known as “environmental injustice” and “environmental racism.” In fact, three
different studies of national scope (including the United Church of Christ's Commission on
Racial Justice) found that race is the single most influential factor in community exposure to

pollution.

Encouraging the growth of renewable, clean electric sources — and stopping our dependence on
dirty, fossil fuel-burning power plants — is one important step toward environmental justice and

stewardship of the earth.

All Saints can further its commitment to stewardship of the earth and environmental justice by
converting from the dirty power that is delivered by your electric company to a clean renewable
energy product. The switch will replace the polluting power sources that your congregation

currently uses with clean, renewable energy sources.

What polluting power is the All Saints using? Currently the majority of New England’s
electricity comes from non-renewable polluting resources like coal, oil, natural gas and nuclear
power. More than 85% of our electricity is generated from these sources: 27 % from oil, 18%
coal, 20% natural gas, and 20% nuclear power. Coal, oil and natural gas all release large
amounts of air pollution—particularly carbon dioxide (the main contributor to global warming),
sulfur dioxide (which causes acid rain), and nitrogen oxide (which causes smog).
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According to the American Heart Association, roughly 10,000 people die prematurely each year
from heart- and lung-related illness associated with emissions from fossil fuel power plants, not
to mention the thousands of children who suffer daily with pollution-related asthma. Nuclear
power raises long-term concerns about the disposal and storage of radioactive nuclear waste. So
every time we turn on the lights or watch TV we are causing environmental damage by

increasing the demand to produce more power from dirty conventional power plants.

What are clean, renewable energy sources? Renewable energy comes from sources such as the
sun, wind, water and biomass/landfill gas (our garbage). These energy sources are referred to as
renewable because they are not finite resources, like oil, coal, and other fossil fuels. The planet
will not run out of sun energy! Even more important is the fact that renewable resources create

little or no pollution.

As a Mass Electric residential rate customer, All Saints (and each of its congregants) now has

the option to invest in clean, renewable energy directly through its utility bill. This is the first
time that Massachusetts residents and buildings on the residential rate have been able to select
renewable electricity suppliers directly through their utility bills. The "GreenUp" program of
Mass Electric allows you to "vote with your dollar" for a cleaner, renewable electricity option.
None of the premium that you would pay goes to Mass Electric.

How do you make this "vote"? Use the form attached as Exhibit C. At the church’s current rate
of electrical usage (approximately 145,000 kWh each year), choosing to “Green Up” for 100% of
your electrical usage would cost anywhere between $1,000 and $3,600. We would recommend
that you opt for a product that qualifies for the Clean Energy Choice matching grant. These
products are New Wind Energy, GreenerWatts New England, and New England Green Start.
Further details about the various products can be found in Appendix D.

With the new Clean Energy Choice program, you now have a chance to triple the impact when
you choose clean electric suppliers. As always, “voting with your dollar” for clean energy will
increase the demand for new electricity generating facilities that are renewable in source (e.g.,
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wind, solar, etc.). As always, it also sends an important message to policymakers that you want
clean, renewable energy sources rather than polluting fossil fuel burning power plants. Now,
with Clean Energy Choice, the Massachusetts Technology Collaborative will match each
dollar you spend to support new renewables with up to $1 for your city or town (Medford, for
your congregation) to spend on renewable energy projects or educational materials, and with up
to $1 for renewable energy and energy efficiency projects that benefit low-income residents.
Truly, this is a win-win-win! It is, quite simply, the right thing to do. (See appendix D for more
information about Clean Energy Choice.)

Truly, this is an incredible opportunity for faith in action. Congregants of All Saints who live in
Mass Electric territory can also invest in Green Electricity for their homes. For congregants who
live in NSTAR or municipal electric territory, they can purchase clean electricity for their homes
in the form other products, also described in Appendix D.

Details and forms for clean energy product options are available in Appendix C for the
Congregation and in Appendix D for congregants, friends and neighbors, and others in your

community.

Your congregation now has the option to make a powerful pro-creation statement by spending
between $1,000 and $3,600 annually to use 100% green electricity at the facility. If doing 100%
IS not possible, begin with using 50% green electricity for the facility (this would cost between
$500 and $1,800), then move up to 100% next year!.

If we don’t, who will?
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Appendix A — Utilities Use Information
2003>2005
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