2016 Bond Planning
Community Planning Advisory Committee (CPAC)
Maintenance Subcommittee Meeting #3

Denver Public Schools
April 18th, 2016

Agenda



Overview of Special Investment Areas
 Cooling Enhancement Overview
 Sustainability Overview



Details on Priority 1 opportunities
 Review of feedback from committee on April 4
 Breakout of 1.1, 1.2, 1.3 and distribution by functional area



Priority guidance from committee
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Reminder: What is the Role of CPAC in this Sub-Committee?

CPAC

DPS

 Review and understand the
assessment methodology used to
prioritize needs

 Clear vision of facility maintenance and
current state of facilities

 Share assessment process used and
prioritization criteria for facility
maintenance needs.

 Review and understand the estimating
methodology used to cost projects
 Evaluate and recommend appropriate
level of funding and priorities within and
across facility maintenance categories
given overall funding constraints.

 Transparency and Trust
 Pertinent Information and Data
 Timely and Responsive

 Assist the team in working through
options for projects with more than one
potential solution
 Advocate for facility needs to
stakeholders and the public
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Subcommittee role will be to balance funding across multiple categories
categories
Last time we focused on understanding these priorities

Other Priorities

Priority 1.1s

(1.2, 1.3,…)

Sustainability

Heat Mitigation

Today we will dive deeply into these special investment areas
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Other Priorities

Priority 1.1s

(1.2, 1.3,…)
Special Investment Area:
Heat Mitigation

Sustainability

Heat Mitigation
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Subcommittee role will be to give feedback on the following questions

Approach?

Relative
Investment

• Should we do a little bit at every school or make a
high impact investment at a small subset of schools?
• If a small subset of schools, should it be based just on
temperature or also on disadvantaged students?

• How should the overall maintenance budget be
allocated to heat mitigation projects?
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Summary of Cooling Enhancement Analysis
Link to Student Learning: Studies in the literature have shown that school temperatures
can affect student performance
•DPS analysis of test scores before and after DPS ELA Academy in Summer 2015 was consistent with this conclusion

Air Conditioning in DPS: A little more than half of our academic buildings (and about 60% of
the sq. footage) do not have full A/C

Current Actual Temperatures: We measured indoor classroom temperatures in early Fall
2015 at about 90 buildings (with and without full A/C). About 60% of the surveyed buildings
recorded temperatures above the comfort limit (79 degrees Fahrenheit)
•Some of the hottest buildings also house our most disadvantaged students

Perception of Current Temperatures: We also surveyed school staff regarding the impact
of high indoor temperatures: about half of the surveyed facilities staff and more than 80% of
the school administration said the indoor temperatures impacted instruction

Reducing Temperatures: DPS has already made significant investments toward reducing
heat. We analyzed these investments to find how to get the greatest impact on comfort
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More than half of our academic buildings do not have full A/C,
but installing full A/C comes with a high price tag
Air Conditioning Status by Building

45% of DPS students
are in fully air
conditioned buildings



Installing full A/C in the 60 buildings with no A/C and the 21 buildings with partial A/C would require a
capital investment of more than $350M*



Additionally, DPS electricity and maintenance costs could increase more than $1M per year, in a
already tight budget situation
*Based on sub-contractor costs as of 2015, plus a 15% sub-contractor overhead/profits and a 43.6% markup to
cover for direct and indirect costs and cost inflation
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For buildings without full A/C, we can look at them in terms of temperature,
but also in terms of whether the students in the building are disadvantaged
Note: Schools with full A/C serve disadvantaged students equitably.
Avg. Maximum Indoor Temperature for Academic Buildings Surveyed During the Temperature Study (9/25/15 – 10/1/15) vs. the Weighted Similar School Index* of the Building

Hotter

Hotter buildings with more
disadvantaged students

More disadvantaged students

 Some of our hotter buildings house school programs with high percent of low income students, English
Language Learners, Special Education , and high mobility students.
* Based on the Similar School Index from 2014-15.
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Investments have been made targeted at reducing temperatures in non-AC
or partial-AC buildings

2012 Bond Funded Construction Projects

2012 Bond Funded Maintenance Projects

 66 cooling enhancement Bond-funded construction projects have
been completed (12 of them funded by 2008 Bond) and 15 are
planned for summer 2016

 HVAC heat mitigation program in 35 academic buildings:
mainly maintenance and cleaning of current systems

Type of Enhancement/Scope item*

49
Building
s w/ No
A/C**

14
Building
s w/
Partial
A/C**

38

11

31

6

20

2

12

2

Put univents in timers/clocks

6

6

Install some A/C or A/C cooling zone

6

3

Exhaust ventilators maintenance

5

1

Install ceiling fans in all classrooms

2

4

Exhaust motor maintenance

3

1

Plant trees to add shade

1

1

Install or upgrade building exhaust/
rooftop ventilators/ relief fans
Install/ upgrade controls
Connect univents and transfer fans to
FA system
Univent maintenance

– $500k was allocated for this program
– These funds allowed us to serve 18 buildings in 2013
and 17 buildings in 2014
 Additionally, “Port A Cool” evaporators pilot program in
academic buildings on great need:
– Up to 5 to 20 evaporators in Denison Montessori, East,
Kennedy, Kepner, Kunsmiller, Manual and Newlon
 66 other buildings with 2 to 4 evaporators
– A. Lincoln was also in great need, but the school
rejected them due to noise and other concerns

Note: Investments were made in every non-A/C school, but the $ were spread pretty thinly
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Analyzing these investments shows us how to get the greatest impact
 Combining the indoor temperature study with the
completed projects data by building, we found that:

 Combining the school staff survey results with the
completed projects by building, we found that:

– The greatest impact on temperature reduction
is obtained by air night purging

– The benefit is maximized when this process
occurs automatically

During the day, thermal mass soaks up heat; at night
it is cooled by outside air
http://sustainabilityworkshop.autodesk.com/buildings/night-purgeventilation#sthash.SDufvl7D.dpuf
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– The greatest impact on self-reported comfort
is obtained by ceiling fans and cooling zones in
the school

Recommendation: Overheated buildings should have interventions in the
following order

Fully
functional and
automated
night purging

If the building is still
overheated

• Includes repairing any broken
system, installing controls, and
upgrading windows/screens if
necessary

Ceiling fans in
all classrooms

If the building is still
overheated

• Subject to
ceiling height
and electrical

Cooling zone

• A/C in library,
cafeteria, or
similar shared
space

 For each school, invest in the most impactful intervention- as identified by our models- that the school does not
currently have in place or planned
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Subcommittee feedback

Approach?

Relative
Investment

• Should we do a little bit at every school or make a
high impact investment at a small subset of schools?
• If a small subset of schools, should it be based just on
temperature or also on disadvantaged students?

• How should the overall maintenance budget should
be allocated to heat mitigation projects?
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Heat Mitigation: subcommittee feedback on approach
Part A:

Which schools should be addressed first?

most
disadvantaged
students

hottest

Part B:

Which investment strategy?

 Start with the first school and make a high impact investment in as many as you
can (for example, for $20M you could make an impact on the 9 hottest schools)
 Equal distribution (or proportional allocation) of funds among schools
 All 81 schools without full air conditioning*
 All 55 schools that have an average daily high above the comfort level
(79 degrees)

 Combo: set aside $15K to do complete targeted HVAC maintenance at all
schools, then make high impact investment in as many schools as you can
 All 81 schools without full air conditioning
 All 55 schools that have an average daily high above the comfort level
(79 degrees)
- 14 *Note: the proportional allocation to all non-air-conditioned buildings was the 2012 approach

Other Priorities

Priority 1.1s

(1.2, 1.3,…)
Special Investment Area:
Sustainability

Sustainability

Heat Mitigation

- 15 -

Maintenance subcommittee role will be to give feedback on

Relative
investment

• How should the overall maintenance budget be
allocated to sustainability (energy and water
efficiency) projects?
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One goal of Bond Program: Reduce consumption, increase comfort & efficiency
Two-Pronged Approach
Construction:

Maintenance:

Sustainable design and building
practices for new capacity and
renovation projects

Strategic infrastructure
upgrades

Lower Energy and Water
Consumption

Funding:
Rebates and grants

Savings:
Managed utility costs
Decreased maintenance costs
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Review of Sustainability in the 2012 Bond

Construction:
sustainable design and building
practices for new capacity and
renovation projects
• Added about 1

Maintenance:
strategic infrastructure upgrades

• ~20 boiler replacements

million square feet with

• Xcel Energy (New) Energy Design

• EPA’s Energy Star™ Design

40%

• HVAC controls upgraded/installed
in ~40 buildings

20%

• USGBC Leadership in Energy and
Environmental Design (LEED)

• Denver Water : Rebate and Efficiency

40%

2 absorber chiller replacements

•

Assistance (EDA)

Typical
efficiency
improvement

• High efficiency lighting in

~20 buildings

50%

• High efficiency motors in

~20 buildings

20%

Programs
• Xcel Energy (Remodel) Energy Efficient

• Low-flow water fixtures installed in 45
buildings

40%

• Automated Irrigation controls on ~50
sites

35%

Buildings (EEB)
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Infrastructure upgrade example: Boiler and Chiller at Mitchell

 Gas boilers were used to make steam for the chiller, so gas consumption was high in the
Summer
 After replacing the absorption chiller, the gas consumption decreased a great amount
 With a lower gas consumption, there was also a lower gas rate bracket as a result
 The overall energy consumption, including electricity, decreased significantly

Total Energy Consumption: Electric and Gas
Calendar Years 2013 (Before) vs. 2015 (After)

7,000
6,000

MMBtus

5,000
4,000
3,000

Decrease of 62%
6,542

2,000
2,507

1,000
0

Before

After
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Review of Sustainability in Bond Program: Grants and Rebates
Our bond investments lead to rebates, which are then reinvested:
Every dollar invested in sustainability is magnified
Sustainability Grants, Rebates, Refunds, Etc.
2015-16 + Historic
Date

Savings Amount

FY 2009-2010

$

(264,919)

FY 2010-2011

$

(1,156,957)

FY 2011-2012

$

(512,144)

FY 2012-2013

$

(118,852)

FY 2013-2014

$

(313,223)

FY 2014-2015

$

(545,784)

FY 2015-2016

$

(136,544)

Grant Totals:

$

(510,452)

Grand Total: 2009 - 2016

$ (3,558,875)

Grants:
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Infrastructure upgrade example: Lighting at Palmer
After

Before
• Old lighting – 15 foot candles

• New LED lighting – 55 foot candles

• 4,560 watts electric consumption

• 1,340 watts electric consumption

• Annual Energy Cost: $1,376

• Annual Energy Cost: $404 = 71% savings!
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Review of Sustainability in the 2012 Bond:
there was every reason for utility costs to increase
Energy and Water rates have increased,
and so have enrollment and square footage.

30.0%

Yearly % Increase from 2009 to 2015 in Utility Rates,
Student Population and Square Footage
27.0%
26.5%

25.0%
20.0%

19.0%
15.0%
11.8%

10.0%
5.0%
0.0%
2009
2010
Student Enrollment

2011
2012
Square Footage

2013
Denver Water

7% of overall utility
spending is on
water
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2014
2015
Xcel Energy Electric

63% of overall
utility spending is
on electric

Review of Sustainability in the 2012 Bond:
But we’ve kept overall costs relatively flat- a tribute to increased efficiency
Total Annual Utility Costs (Spent) in Millions USD
$20
$15

$10
$5
$0

2009

2010

2011

2012

2013

2014

2015

Utility costs remained fairly flat until 2014, due in part to energy infrastructure improvements in bond program plus energy
education and conservation programs. Recent additions in square footage, student population and spike in natural gas rates
sent 2014 costs much higher. Recent drop (2015) due to energy efficiency improvements and very low natural gas rates.

Percent Increase in Utility Cost since 2009
30%
20%
10.6%

10%
0%
2009

2010

2011

2012

2013

2014

2015

-10%
This chart is very positive considering rate increases of 27% for electric and 27% for water, along with a 19% increase in
student population growth and 12% increase in square footage. Essentially, this chart demonstrates a reduction in the per
pupil cost of utilities.
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Review of Sustainability in the 2012 Bond: Grant funded – Students First!

Over 100 gardens on school
grounds and increasing

DPS Green Jobs Workforce
Training Program

• DPS School Garden Coalition –
resource garden programming in
partnership with 6 community
organizations

• Collaboration with Special Education to
provide green jobs for 20 special needs
youth per year
• Integrate gardening and energy
efficiency lessons in to Special
Education classes in 5 high schools

• DPS Garden Curriculum – district
approved Math and Literacy curriculum
for grades 3 to 5 around Gardening

• District-wide protocol and standards for
gardens, chickens, greenhouses
• Garden of Youth – Year round youth
employment at 5 high school garden
sites

• DPS Energy Team and DPS Green
Team – school-year youth employment
in energy auditing and xeriscaping
24
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2016 Bond – Sustainability Investment Opportunities
Building and Grounds Optimization Initiative:

LED Lighting Upgrade Program:

This program fine tunes building HVAC and
Irrigation systems to operate optimally

Replacing fluorescent lighting in our school buildings with
LED lighting

High efficiency motors
and variable frequency
drives

Operational sequence of
HVAC systems equipped
with DDC controls

High Efficiency/Low Flow Water Fixture
Replacements:
Replacing old high-flow water fixtures with efficient lowflow fixtures

Automated irrigation
controls using
evapotranspiration
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2016 Bond- Sustainability Opportunity Details
Opportunity

Number of
schools where
opportunity
exists

Potential
Impact

Cost Range
per building

Rebates

~135

Energy efficiency
improvements of
typically 20% or
more

$20K - $60K

Up to 90% of
material cost from
Xcel Energy

65 +

Optimize comfort
and energy
efficiency
improvements of
25%

$2 - $5 per
square foot

Typically 15% or
more of the
installed costs
from Xcel Energy

~75

35% average
reduction in
water usage

$12K - $40K

25% of hardware
cost rebated by
Denver Water

Nearly every
school and office
building

50% + energy
savings

$15k - $120k

20% of hardware
cost rebated by
Xcel Energy

~100 schools

40% water
savings

$22k - $118k

Up to 90% of
material cost from
Denver Water

HE motors
and VF
Drives

DDC
HVAC
controls

Irrigation
Controls

LED
lighting

Low Flow
Fixtures
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Other Priorities

Priority 1.1s

(1.2, 1.3,…)
Details on Opportunities

Heat Mitigation

Sustainability
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Summary of feedback on prioritization
• The subcommittee evaluated 12 opportunities in the exercise on April 4
• The two subgroups agreed on recommendations for 9 of the 12
opportunities.
• Three opportunities were considered 1.1s (or 1.1/1.2)
• One opportunity was considered to be below a 1.3
• In general, the committee de-prioritized turf and play surfaces
Things the committee recommends
considering in ambiguous cases:

Priority 1 Refinements

• Location- for safety issues that are not life
safety issues, take into account whether
the hazard is in a heavily used location or
a rarely used location

1.1– High Potential for
System/Equipment failure that could
keep a school from operating; Critical
Life Safety issues; Code Corrections
Required by Authorities Having
Jurisdiction

• Age of children served- for safety issues
that are not life safety issues, prioritize
fixing things that could endanger very
young children

1.2 – Partial System/Equipment with
lesser potential keep a school from
operating; Other less-critical safety
Issues

• Repairability- Items that cannot be
patched or repaired should be replaced
before items that can be repaired

1.3 – Potential to fail or become a
safety issue in the next 1-2 years

• For items with repeated repairs,
replacement is preferred because of the
impact on operational costs
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Current opportunities using prioritization criteria and committee feedback

Priority 1 Refinements
Identified opportunities
1.1– High Potential for System/Equipment
failure that could keep a school from
operating; Critical Life Safety issues; Code
Corrections Required by Authorities Having
Jurisdiction

351

$179 Million

opportunities

total cost

1.2 – Partial System/Equipment with
lesser potential keep a school from
operating; Other less-critical safety
Issues

789

$126 Million

opportunities

total cost

1.3 – Potential to fail or become a safety
issue in the next 1-2 years

914

$96 Million

opportunities

total cost

Special Investment Opportunities
opportunities in

81 schools

HeatHeat
Mitigation
Mitigation

opportunities in all
district buildings

Sustainability

$105 Million
total cost

$31 Million
total cost

Total Target Investment Range :$220-$280M
*note: some overlap between categories.
e.g. A DDC control opportunity might appear in heat mitigation, sustainability, and Priority 1.3.
We will get more specific in the next subcommittee meeting
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Distribution of potential bond investments by functional area

Electrical
Food Services
Grounds
HVAC
Plumbing

Priority 1.1
Priority 1.2
$ 20,759,805 $
4,443,563
$
1,283,913
$
8,666 $ 16,466,431
$ 118,827,028 $ 43,933,468
$ 25,169,535 $ 25,715,276

Total
$
35,104,790
$
1,283,913
$
49,941,237
$ 173,326,941
$
55,495,444

$
$
$

33,466,140
10,566,444
4,610,634

26,292,294 $

4,473,813

$

30,766,107

13,543,771 $
7,063,367 $
$
1,124,200 $
$ 178,592,717 $ 126,038,599 $

24,054,432
8,898,712
95,973,909

$
$
$

44,663,304
62,323,960
400,605,225

Protective Coatings
(Roofs, Paint)
Structural (doors,
walls, floors)
Planning
Subtotal

Priority 1.3
Other
$
9,901,422

$
$

Sustainability

$ 31,391,349

Heat Mitigation

$ 105,270,880
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What are the Priority 1.2 and 1.3s?
These are the biggest categories of work that
do not have any Priority 1.1s
Category
Roof Coverings
(shingles, flashing, downspouts)
Site Development
(grass, artificial turf, retaining
walls)
HVAC Controls &
Instrumentation
Plumbing Fixtures
(sinks, toilets)
Floor Finishes
(carpet, tile)
Pedestrian Paving
(sidewalks, steps)
Roof Openings
(vents, skylights)
Fixed Furnishings
(blinds, gates, scoreboards)
Exterior Walls
Exterior Windows
Ceiling Finishes
(ceiling tiles, plaster, paint)
Specialties
(bathroom partitions, signage,
shelves)

These are the biggest categories of work that
also have work in the Priority 1.1 list

Number Cost
162

$

26,122,770

92

$

17,241,875

44

$

14,378,092

55

$

10,178,356

87

$

4,968,436

93

$

4,325,475

14

$

3,665,414

36
41
13

$
$
$

1,945,048
1,654,382
1,341,930

25

$

1,257,491

35

$

1,249,987
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Category
Number Cost
HVAC Distribution Systems
(ducts, vents)
189
$ 13,445,924
Parking Lots
61
$
9,679,754
Domestic Water Distribution
(pipes)
6
$
7,819,835
Heat Generating Systems
38
$
6,543,370
Electrical- Lighting
81
$
6,033,011
Building Code and ADA
45
$
5,625,996
Cooling Generating
Systems
34
$
2,751,760
Other Electrical Services
(switchgear, emergency
lighting)
21
$
2,496,161
Storm Sewer
12
$
1,970,938
Interior Doors
47
$
1,760,733
Other Equipment
(food services, bleachers,
stage rigging)
23
$
1,698,471
Wall Finishes
(plaster, paint)
29
$
1,545,250
Exterior Doors
49
$
1,271,983
Other Plumbing Systems
(greasetraps, science labs)
12
$
1,212,867

Committee Feedback
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Prioritization Exercise: Initial thinking
Each pair has $100 to spend across 4 categories
Priority 1.1s are non-negotiable and they cost $70, where do you put the other $30?
(make note of particular investments in Priority 1.2 and 1.3 categories)

Notes:

Priority 1.2
Priority 1.1s

$

70

.

$

Heat Mitigation

$

Priority 1.3

.

.

Sustainability

$

.
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Next Steps
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Next steps

Meeting #

1

2

3

5

Date

Topic

Mar 7

Introductions
Overview of Facilities
Facility Funding Overview
Role of Sub-committee
Categorization and Assessment Approach
Cost estimation process

April 4

Overview of 2012 Maintenance Investments
Context around 2016 Investment Considerations
Committee Prioritization Exercise

Apr 18

Cooling Enhancement Overview
Sustainability Overview
Review of potential investments
Committee discussion for prioritized needs

May 2

More Detail on Potential Investments
Refinement of Prioritization
Finalize CPAC list
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Next steps
Next meeting is scheduled for:
Time:

Monday, May 2

5-7PM
Location: Morey Middle School
840 E 14th Ave, Denver, CO 80218
Topics:
Review of potential investments
Committee discussion for prioritized needs
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