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Integrated Approaches

2| Integrated Permitting

v

111 Integrated Planning

6 Integrated Resource Management
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Combining common
regulatory goals for most cost
effective solutions
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mi] Integrated Planning

Developing plans and
strategies for a common
resource to be sustainable
and efficient




£ Integrated Resource
Management

Viewing wastes as a resource
across resource types.

2270 Folsom Street’s non-potable water reuse system
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Traditional Resource Management
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Integrated Resource Management
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Scales of Implementation
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Scales of Implementation
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Scales of Implementation
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Scales of Implementation
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IRM Case Studies

= Scope

—Characterize IRM drivers and goals

—ldentify and select IRM opportunities

" Approach

—Resource stream analysis
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Land Development Case Study

Traditional Design

WATER FROM MUNICIPALITY, 326,500 GAL  ———Jpp

PRECIPITATION, 61,000 GAL ——]p»

-—> STORMWATER, 34,200 GAL

NATURAL GAS FROM UTILITY, 62,000 TH ERM—»

—’ WASTEWATER, 373,300 GAL
FOOD, PACKAGING, OFFICE SUPPLIES ETC. —>

ELECTRICITY FROM GRID, 40,000 kWh _>

- SOLID WASTE, 5.8 TONS
FERTILIZER ————p

Cost Assessment

Capital: $356 Million
Annual Operating: $1.9 Million
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Land Development IRM Opportunities

IRM Category

Generation

Recovery

Treatment

Separation

Conservation

Opportunities

Solar panels

Waste to energy facility
Anaerobic digestion
Low Impact Development

Constructed wetlands
Membrane bioreactor

Source separation of wastewater
Packaging or composting toilets

Low-flush toilets
Composting
Passive lighting
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Land Development Case Study

Integrated Resource Management

TREATED WATER FOR NON-POTABLE USES, 311,200 GAL

——J» RAINWATER, 11,200 GAL

WATER FROM MUNICIPALITY, 15,300 GAL ¢—>

PRECIPITATION, 61,000 GAL —> —» STORMWATER, 23,000 GAL
ELECTRICITY FROM SOLAR, 19,500 kWh ———Jp» ——J» GREYWATER, 300,000 GAL
FOOD, PACKAGING, OFFICE SUPPLIES ETC. ——— - BLACKWATER, 0.2TONS ——
wh ANAEROBIC
ELECTRICITY FROM GRID, 19,900 kWh ——Jp .
——» RECYCLABLES, 3.4 TONS ——
FERTILZER —— —Jp» SOLID WASTE, 2.4 TONS ——

ELECTRICITY, 600 kWh

Cost Assessment

Capital: $371 Million
Annual Operating: S0.5 Million
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Airport Case Study

Operating Expenses:
Supplies, Materials, and Services

Electric, 30% \

Rubbish Removal, 1% //
Water, 2% _/
Fuel (auto), 3%/

Sewer, 4% / /
Gas - heating, 6%

Other, 54%
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Airport Case Study

WATER FROM MUNICIPALITY, 23.5 MG

ELECTRICITY FROM GRID, 21,190 MWh

GASOLINE, 36,400 GAL

FOOD AND ASSOCIATED PACKAGING*

GLYCOL, 53,300 GAL

PRECIPITATION, 1,118 MG

NATURAL GAS FROM UTILITY, 52,390 MCF

Current Operations

vV V v VvV VvV VvV YV

TERMINAL

AIRFIELD

PARKING &
ROADWAYS

vV V. v vV v vY

STORMWATER, 1,040 MG

WASTEWATER, 22.1 MG

CO2 EMISSIONS, 327,600 TONS

RECYCLABLES, 139 TONS

SOLID WASTE, 1,300 TONS

GREASE, 1,690 GAL

RUBBER, 32.5 TONS



Airport IRM Opportunities

IRM Category

Opportunities

Generation

Recovery

Treatment

Separation

Conservation

Solar panels

Waste to energy facility
Existing deicing treatment facility
Wastewater heat pumps

Rainwater harvesting and stormwater
reuse
Onsite wastewater treatment

Source separation of wastewater

Low-flush toilets
Electric fleet vehicles
Composting
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Airport Case Study

Operations with IRM

TREATED WASTEWATER FOR NONPOTABLE USES, 14.3 MG

TREATED STORMWATER FOR NONPOTABLE USES, 0.6 MG

WATER FROM MUNICIPALITY, 8.6 MG

ELECTRICITY FROM SOLAR, 21,190 MWh —>

GASOLINE, 32,500 GAL —>

FOOD AND ASSOCIATED PACKAGING* —>
GLYCOL, 53,300 GAL —»

PRECIPITATION, 1,118 MG —’

NATURAL GAS FROM UTILITY, 33,280 MCF

TERMINAL

AIRFIELD

PARKING &
ROADWAYS

>

—_—

STORMWATER, 1,040 MG

WASTEWATER, 22.1 MG

CO2 EMISSIONS, 319,800 TONS

RECYCLABLES, 139 TONS

SOLID WASTE, 1,092 TONS

FOOD WASTE, 208 TONS —

GREASE, 1,690 GAL

RUBBER, 32.5 TONS

RECOVERED NATURAL GAS FROM DEICING FACILITY, 5,200 MCF

HEAT FROM TERMINAL WASTEWATER, 13,910 MCF

\-’,“

~V

hb



Airport Case Study Conclusions

Current Operations Operations with IRM

Capital Cost - S35 Million
Annual Operating Expenses $3.0 Million $0.6 Million
(analyzed in this study)

Annual Savings -- $2.4 Million
Payback Period -- 14.5 years
Cost Per Enplanement $16.72 $15.70
(after payback period)
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Final Thoughts

Consumption
or Use

- T T TN

other materials

Fertilizer

[
Non-potable H20 ‘ _I |
|
I 6
Potable H20 ' — |% v Wastewater
I :—> p Greenhouse gases
Energy & e .
| F—— [M* solid waste
Food/paper,
paper/ Al |
I
\

Recovered Resources



Theresa McGovern | tmcgovern@vhb.com | 617.607.6158
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Stay Connected

Facebook
www.facebook.com/VHBNow

Twitter
www.twitter.com/VHBnow

LinkedIn
www.linkedin.com/company/vhb

Instagram
www.instagram.com/vhbnow



