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Since the last update to the Board, two major issues have arisen that have required MWRA to
place the project on hold for the time being. First, MWRA's Advisory Board has raised concerns
relative to the short- and long-term cost impacts of the program. Second, residents and elected
officials of Winthrop have raised concerns about additional trucking through their

neighborhoods. This staff summary provides an update to the Board on the project and
additional cost benefit information.

Wastewater sludge is increasingly being looked at as a resource rather than a waste product.
While MWRA has been taking advantage of this technology for many years with its anaerobic
digester operation, many other utilities are only now considering digestion to help offset their
energy needs.

MWRA has continued to develop a co-digestion pilot program for the Deer Island Treatment
Facility that was approved by the Board in October 2013. The pilot program will consist of
adding pre-processed, source-separated organic materials (food waste) along with MWRA
wastewater sludge to MWRA s existing anaerobic digestion system to produce more methane gas
and to reduce MWRA'’s purchase of electricity. Massachusetts is banning disposal of commercial
and industrial food wastes from state landfills beginning in October 2014 creating a source of
organic products for existing digesters such as those on Deer Island. Co-digestion was
considered after completion of a feasibility study and bench scale test showed favorable
financial benefits to MWRA.

Staff still believe that the co-digestion pilot is worthwhile and could lead to a significant source
of cost avoidance and revenue for MWRA. Conservatively, the projected annual value of the full
scale program would be 85.4 million from additional heat and electricity. Today, Deer Island
produces 25% of its electricity on-site from all sources. With full-scale co-digestion, that could
rise to 45%. In addition, Deer Island’s total energy production could go from 64% to 75%
produced on-site.




RECOMMENDATION:
For information only.
BACKGROUND:

At MWRA, digestion of wastewater sludge
reduces the volume of sludge that is required to be
converted to fertilizer pellets, and it also reclaims a
useable green energy end-product in the form of
digester gas.  Digester gas is composed of
approximately 60% methane and 40% carbon
dioxide. The digester gas produced in Deer
Island’s egg-shaped digesters is then compressed
and sent to boilers within Deer Island’s On-Site
Thermal/Power Plant (‘Power Plant’) where the
energy produced is used primarily for plant
heating (meeting >98% of DITP’s heating needs) ~
but also to generate electricity to offset approximately 18% of DITP’s electncal demand.
Without digester gas, DITP would be required to heat the plant with fuel oil, roughly equivalent
to five million gallons annually. Electricity generation would also be greatly reduced. Deer
Island estimates $15-18 million in avoided fuel oil purchases are attributed to digester gas for
heating needs. Electricity offsets in the order of 28 to 30 million kWh annually also are avoided
with digester gas, which has a value to MWRA in the order of $2.8 to $3.5 million annually in
savings (including green energy credits). In total, digester gas accounts for 62% of DITP’s total
energy profile, has a value of $18 to $22 million annually to MWRA and is considered a
valuable commodity.

DISCUSSION:

Co-Digestion Feasibility Study

As part of MWRA Contract 7147A, Residuals Processing Facilities Technology Options
Assessment, MWRA worked with CDM Smith to evaluate currently available options for
treating and managing the wastewater sludge from DITP and to enhance MWRA’s operation to
minimize sludge production and/or increase green energy production. One subtask within this
study was to evaluate the potential for enhancing MWRA’s current wastewater digestion
operation through the addition of organic food waste material directly to MWRA’s digesters — a
process known as co-digestion.

The feasibility study found that several plants within the United States have used co-digestion to
enhance their operation to the point where their treatment plants have gone nearly off-the-grid,
while one plant, in particular, has become a net zero energy user - East Bay Municipal Utilities
District.



CDM Smith evaluated the waste characteristics
and co-digestion impacts on the wastewater
treatment process based on a survey of previous
research completed in the industry. CDM Smith
also used its own hands-on research data from
several studies it conducted for clients. Armed
with this research data, CDM Smith prepared a
food waste operational model that predicted the
benefits MWRA might expect to receive from a
pilot plant program consisting of 150 wet tons per
day (wtpd) and a potential full-scale program consisting of 500 wtpd. CDM Smith estimated
what equipment would be needed to accept the material on-island, process that material, and
deliver it to the digesters. CDM Smith also evaluated what equipment would be needed to
beneficially utilize the digester gas in a cost-effective manner that would extract the highest
value of energy from the gas.

The evaluation led CDM Smith to recommend that MWRA change its method of Combined Heat
and Power (CHP) generation on-island to maximize electricity production, regardless of whether
or not co-digestion is pursued. CDM proposed changes to CHP generation that could be
accomplished with a seven- to eight-year payback given the efficiency gains. Staff will return to
the Board for a separate discussion on CHP in the near future.

Table 1: Initial Estimation of Biogas Value and Additional Downstream Costs

Levels of Food Waste Units Proposed Pilot Proposed Long-
Program Term Program
150 wtpd 500 wtpd
Organic Food Waste Wet tons per day 150 500
(wtpd)
Dry tons per day 21 70
(dtpd)
Gal/day 36,000 120,000
Biogas Produced Cubic feet/hour 14,900 49,900
MMBTU/hr 9 30
Electricity Produced kW 236 3.339*
Electricity Savings $/yr $190K $2.63M*
Pellet Impact Dtpd 5.9 19.7
Pellet Cost $/yr ($600K) ($2.01M)

*new CHP method assumed active for this level of operation.




From these data, equipment estimates were prepared:

Table 2: Initial Co-Digestion Cost Analysis

Category 150 wtpd case 500 wtpd case
Capital Costs

On-Island Receiving, Storage $720K $2.4M
Digester Modification $2.0M
Combined Heat & Power $16.7M
Total Capital $720K $21.1M
Annualized capital (20-yr) $50K $1.37M
Total O&M (including pellets) $650K $2.83M
Total Annual Cost $700K $4.2M
Value of Additional Biogas* -$190K -$2.63M
Net costs: $510K $1.57M
Break Even Tipping Fee $0.04/gal
$1M profit $0.062/gal
Industry Standard Tipping Fee $0.09-0.12/gal

*did not include green credits from Renewable Portfolio Standard.

The initial CDM Smith model appears now to have been conservative in its predictions. Further
bench testing utilizing organic food wastes and actual MWRA wastewater sludge indicated
higher solids destruction and thus higher methane gas and less solids to the Pellet Plant than
assumed in Tables 1 and 2 above. The cost model also did not include the heat value benefit
(fuel oil offsets), which can be substantial, and the value of RPS green credits for electricity
generated with digester gas. CDM Smith concluded that with a modest tipping fee, an annual
million dollar profit margin could be achievable while still keeping a tipping fee that remains

competitive in the industry.

Updated inputs to the cost model after the bench scale testing (described in more detail below)

indicated:

Increase solids destruction:

More di-gas production and more green energy; and

Reduced sludge to FRSA

Revised cost inputs:

Takes into account Heat Value benefit; and
RPS credits (green energy benefit for digester gas)

Old model for pilot — showed an operating loss

New model for pilot — year 1:
Years 2 and 3:

$417K/year profit
$835K/year profit per year

Without a tipping fee and no changes to CHP




Bench Scale Study

In a parallel study with the CDM Smith feasibility study, Fay, Spofford & Thorndike together
with UMass Ambherst conducted a bench scale analysis on varying levels of food waste added
into MWRA sludge and digesters. The study was conducted over a 180-day period and utilized
4-liter digesters operated in similar fashion to the 3-Mgal egg-shaped digesters on DITP.

UMass Ambherst found food waste to be very digestible,
enhancing digester gas production beyond predicted levels.
Solids destruction assumed by CDM Smith was found to be
extremely conservative at only 82% volatile solids destruction
while UMass found destruction rates on the order of 88%.
CDM Smith assumed in its model lower digester gas
production relative to normal wastewater sludge (normal DITP
sludge generate di-gas at the rate of 17.4 cuft/lb VS destroyed,
CDM Smith assumed food waste di-gas production would be at
a more modest 13.6 cu.ft./Ib VS destroyed). UMass Amherst
found food waste produced the same if not more digester gas
production compared to normal wastewater sludge. Bottom ;
line: the bench scale results were great news for MWRA. Food waste performed much better
than predicted, generating more digester gas per unit material with less solids going to the pellet
plant (increasing green revenue while decreasing operating expenses in the CDM Smith model).
It also determined recycle stream contributions should NOT negatively impact DITP operations.

Pilot Program

Given the favorable economics shown by the CDM cost model and the better than expected
performance of the UMass Amherst bench scale, MWRA staff proposed to verify the co-
digestion model once more by scaling the study to a one- to two-digester scale pilot. In this
program, MWRA would feed varying quantities of food waste to one or two digesters over one
to three years under controlled conditions but at Deer Island operational scales. Eight digesters
are normally in operation on any particular day. The “test” digesters would be evaluated versus
the performance of the other “control” digesters being fed solely wastewater sludge.

The goal of the study was to minimize pilot costs while
maximizing the value of the data generated, and to further refine
the operational and cost models to better predict any future facility
designs. The following operational parameters are especially
critical to future plant sizing: digester gas production, sludge
destruction and recycle stream impacts. Some equipment costs
were expected during the pilot given that DITP does not have
facilities to receive or feed non-wastewater derived material into
the anaerobic digesters. The latest cost estimate to construct the
on-island pilot facilities is $650-$700,000 ($470,000 currently
spent) with $360,000 in funding from MaDEP and Massachusetts
Clean Energy Center, to defray some of the costs of the pilot. To
keep the pilot costs down it was expected the operation would be
truck-based.




The pilot project planned for the following addition rates:

Phase Quantity Trucks/Day* Di-gas Sludge Impacts

Baseline 246 dtpd - 186 kscth 106 dtpd, Average now is 102 dtpd
1 7 dtpd 3 +4.2% +1.4% to +1.5 tons

2 14 dtpd 6 +8.5% +2.9% to +3.0 tons

3 21 dtpd 9 +12.7% +4.3% to +4.5 tons

*truck delivery schedule limited to 5 days/week, M-F, less holidays during day shift only.

The revised cost model based on the above test plan predicted DITP in its first year of operation
of the co-digestion pilot would see a net profit over $400K in operating expenses (not including
capital):

Heat Value benefit +$496K
Electricity value including RPS value  +$256K*
Cost to Pellet Operation -$335K
Total benefit +$417K

*assumes no change in CHP at DITP during the pilot.

Staff have been aggressively pursuing additional grant opportunities should the program progress
to a permanent operation.

On December 23, 2013, MWRA entered into a no-cost contract with Waste Management of
Massachusetts (Waste Management) to deliver pre-processed, source-separated organic material
(PSSO) into the anaerobic digesters at DITP for one year, with two consecutive one-year options.
The contract specifies performance standards regarding operations, PSSO quality and insurance,
and includes indemnification language to hold MWRA harmless under specified circumstances.
It also requires Waste Management to comply with MWRA’s Sewer Use Regulations, including
obtaining a Sewer Use Discharge Permit issued by MWRA’s Toxic Reduction and Control
Department in compliance with the U.S. EPA Pretreatment Program requirements.

Transitional Program if Year 1 of Pilot was Successful

Assuming the pilot project was successful, MWRA would enter into a design and construction
phase to scale up its operation. The permanent full-scale program was intended to be a barge-
based operation. All PSSO would arrive at DITP via barge then be offloaded to receiving and
pumping facilities. These facilities would have to be designed to match the optimal quantities
determined in the pilot operation. In its feasibility study, CDM Smith anticipated a permanent
program would be in the order of 500 wtpd (70 dtpd or 120,000 gal/day) while the pilot would be
operated at a peak of 150 wtpd (21 dtpd).

MWRA expected to enter into the design phase soon after year one of the pilot with years two
and three of the pilot being a continuation of pilot level activity (at 150 wtpd or 21 dtpd). All
pilot level activities would operate within current operational limitations and would NOT require
any changes in CHP. Digester gas generated during the pilot should remain within operating
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ranges of the existing digester gas transmissions lines and utilization capacities. Digester gas
may be flared, as it is periodically today, but the levels of flaring should not be substantially
different from today’s operation (typically <5% of normal digester gas generation).

The revised cost model based on years two and three of the pilot with no substantial changes in
operation (no change in CHP method) is projected as follows:

Heat Value benefit +$955K
Electricity value including RPS value = +$385K*
Cost to Pellet Operation -$504K
Total benefit +$835K

*assumes no change in CHP at DITP during the pilot.

Full-Scale Program if Year 1 of Pilot was Successful

The full-scale program, as predicted by CDM Smith, would have DITP receiving and feeding
500 wtpd or 120,000 gpd of PSSO into DITP’s digesters. Refer to Table 2 above for the early
projections of what costs would be incurred to get to full-scale operation. These costs do not
include other recommended capital costs that MWRA staff feel is appropriate to spend,
regardless of whether co-digestion is implemented or not, such as a redundant gas line between
the digester complex and the Power Plant to ensure reliable operation. CDM Smith proposed
designing and installing new receiving and pumping facilities for approximately $4.4 million
(including digester modifications) and $21.1 million in expenses related to a new CHP
installation. CHP options were revisited in a later study. Based on this new information,
improved efficiencies were expected to provide a payback of seven to eight years, which
improved the overall cost analysis model first proposed by CDM Smith.

The revised cost model based on full-scale operation as proposed with a change in CHP is
projected as follows but could be higher given the improved changes in assumptions and CHP
payback:

Heat Value benefit +$3M
Electricity value including RPS value +$5SM
Cost to Pellet Operation -$1.8M
Total Annual Benefit +$5.4M

At this point, digester gas is projected to be capable of being responsible for 100% of DITP’s
heating needs (from 98%), 46% of DITP’s electrical needs (from 18%), and overall 75% of
DITP’s total energy profile (heat plus electricity, from 62%). Based upon the bench scale study
and the cost model results, staff believe that co-digestion of organic food waste with MWRA
wastewater sludge can be a significant source of cost avoidance and revenue for MWRA.



Town of Winthrop Concerns

At a Winthrop Town Council meeting on Tuesday, February 4, 2014, MWRA’s co-digestion
program was on the agenda, but it was not the only topic for discussion that nightt. MWRA
presented the goals of its energy programs and by extension the co-digestion program plans.
Residents, especially those from the Point Shirley neighborhood that abuts DITP, presented
concerns regarding the current truck traffic volume and voiced opposition to any proposed
additional trucking programs that would increase these numbers. Some residents supported
MWRA'’s effort in co-digestion, but also were concerned with increased truck traffic levels.

Another Winthrop public meeting was held on Wednesday, March 26, 2014 to discuss MWRA’s
co-digestion program. More than 200 people were in attendance. Speaker of the House Robert
Del.eo, State Senator Anthony Petruccelli, MWRA Board Member Fire Chief Paul Flanagan,
and Police Chief Terence Delehanty were present. Also attending was Greg Cooper, Deputy
Director of Consumer Programs, MaDEP, and representatives of Waste Management, the firm
holding the contract with MWRA to provide PSSO for the co-digestion program. MWRA
Executive Director Frederick Laskey presented a description of the pilot project and long-term
potential project, followed by Mr. Greg Cooper, MaDEP, to discuss DEP’s food waste landfill
ban program objectives and benefits. Speaker DelLeo expressed support for the Winthrop
residents and asked Mr. Laskey and MWRA to go back and revisit the co-digestion program plan
and eliminate all new trucking through the Town of Winthrop. Mr. Laskey agreed to place the
project on-hold and to revisit the trucking issues. After the Speaker’s presentation, Mr. Laskey
then led a lengthy session with Winthrop residents regarding their concerns with the pilot co-
digestion program and MWRA'’s existing trucking in Winthrop.

Next Steps

MWRA and Waste Management staff have begun evaluating alternate non-trucking options for
transporting PSSO to Deer Island to conduct the pilot program. A number of different barging
options are being discussed and preliminary costs are being developed. Waste Management
stated that utilizing a Roll-On/Roll-Off marine transportation option (where trucks drive onto a
barge and the barge is pushed by tug boats to Deer Island) was not cost effective and Waste
Management would not site a Roll-On/Roll-Off facility in Charlestown. MWRA staff concur
with Waste Management’s assessment that a Roll-On/Roll-Off marine transport operation would
not be cost effective for the pilot phase.

Waste Management is investigating the possibility and cost of leasing an 80,000-gallon barge
and piping/pumping modification at its pre-processing facility in Charlestown. A barge of this
size could be utilized for a pilot program, but for a long-term program, a larger barge (approx.
150,000 gallons) would be necessary. Waste Management believes it could have a pilot program
barge operation ready at its site, not including any Deer Island modifications that would be
MWRA’s responsibility, in the September or October 2014 timeframe, and remains committed to
the project. Waste Management has not indicated, at this time, if there will be any potential
financial impact of barging versus trucking for the pilot program but have stated its desire to
extend the duration of the pilot agreement if barging became necessary. Waste Management also
asked if any state or federal financial assistance was available to address any additional cost it
may occur as a result of barging.



MWRA staff are evaluating alternatives on Deer Island to transport the material from the Deer
Island pier, where a barge would berth, and how material would get to the wet wells at the
receiving tank. Staff are looking at temporary surface piping, rehabilitation of existing unused
buried piping, the potential of trucking the material on-island from the pier to the receiving tank
and any other physical improvements such as pier rehabilitation or dredging, that would be
necessary. Staff are developing an estimate of the cost of these potential modifications.

In the meantime, MWRA staff have been in discussions with MaDEP and MaCEC to see if there
are other funding opportunities given the change in the project scope. MaDEP is very interested
in the success of the program and MWRA expects to receive $100,000 in grant funding from
MaDEP. MWRA anticipates receiving another $260,000 from MaCEC ($60,000 has already
been received for the bench scale testing), thereby providing MWRA with $360,000 in grants to
date.

Addressing Additional Advisory Board Comments

In addition to questions concerning the cost benefit of the co-digestion program addressed above,
MWRA’s Advisory Board raised several other questions concerning the state’s ban on organic
food wastes at Massachusetts landfills. The following responses deal directly with specific
Advisory Board questions.

MWRA staff asked MaDEP what level of regulatory oversight MaDEP was putting in place for
the October 1, 2014 food waste landfill ban implementation. MaDEP currently does not have
any additional staff dedicated to enforcement of this program but will audit landfill operations
periodically. For the past several years, MaDEP has been promoting the program and ban with
available local conferences, webinars, literature distribution, and mailings. Facilities expected to
be impacted by the ban have been notified directly by MaDEP.

MWRA asked if MaDEP was concerned about the possibility these impacted commercial and
industrial facilities might solve their food waste disposal dilemma by installing food waste
grinders that would send all of their material down the drain, potentially impacting MWRA’s
sewers and facilities. MaDEP is generally not concerned about sewer disposal of organic food
waste as long as it gets to the plant without issue (clogging, sewer regulation violations, etc.).
MaDEP is of the opinion that MWRA and each Publically Owned Treatment Works operator
will handle enforcement in that area. To address that issue, MWRA drafted and presented to the
Board in September 2013 a draft Food Waste Disposal Guidance document describing MWRA’s
position on this topic, which encourages the use of garbage disposals in the home, but
discourages the use of commercial-scale garbage grinders, which might result in an increase in
local sewer blockages and additional impacts to DITP. MWRA has the capacity to feed organic
food wastes directly to its digesters and the greatest benefit in producing additional methane
without other potential operational impacts is direct feed to the digesters. MWRA should
encourage both source separation and adding commercial and industrial pre-processed organic
food wastes directly to its digesters while continuing to allow for residential use of grinders.



BUDGET/FISCAL IMPACT:

The current estimated cost to MWRA of the pilot program is $650,000 to $700,000, of which
$470,000 is committed year-to-date. The FY14 budget includes $250,000 for this project. The
receipt of $360,000 in grants makes the current project more than 50% State funded. The
preliminary capital and operating cost estimates versus the estimated benefits derived from
additional electricity production and Renewable Portfolio Credits (RPS), coupled with a modest
tipping fee, would make this project profitable in the long run. Staff are developing cost
estimates for barging organic food waste to Deer Island, and continue to seek additional state
funding for costs to implement the pilot program.
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SCADA & Process Control

Director, Metro Operations
3385031
NU/15

Manager, SCADA & Process Control

tbd
NU/14

38 positions

ﬁ

SCADA

Sr. Program Manager, SCADA

5841010
9/30
29 Positions

Process Control

Sr. Program Manager, Process Control

24700134
9/30
8 Positions

SCADA Eng West

SCADA Eng East

SCADA Maint East

Prog. Mgr., SCADA Eng.

SCADA Maint West

5841023
9/29
3 Positions

Prog. Mgr., SCADA Eng.

Program Manager, SCADA

Program Manager, SCADA

5842010
9/29
6 Positions

5841011
9/29
14 Positions

5841001
9/29
5 Positions
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