Balancing Growth And Water

Broomfield, Colorado’s First ‘Model” City,
Follows Fundamental Vision To Create Community

opulation growth drives the
Piundarnental need for public
works, but it also creates an
economy of scale that makes pro-
viding a wide range of services on
a municipal basis possible. With
Colorado's boom and bust history,
some of its oldest cities and towns
are among the least populated while
some of the newest have experi-
enced exponential growth, When the
Centennial State celebrated its own
centennial along with the nation's
bicentennial, City of Broomfield
was celebrating a mere 15 years of
existence. An expanse of rolling
farms for over 80 years in Boulder
County, Broomfield was incorporat-
ed during a time of prosperity in the
United States, a time when it was
easy to see growth as a "good” thing.
These days, the logic is not
that simple. As always, growth con-
tinues with or without prosperity,

and bigger is not necessarily better.
The late 1850s and early '60s, more
than any other period, introduced a
futuristic view of the world to
Americans where anything was
possible. In a very real sort of way,
city planners could dream about
utopian communities where every-
one and everything thrived. Recog-
nizing pitfalls and guarding against
them was the planning challenge
then as it is today.

The most deadly pitfall for any
government is promising what it
can't deliver. In Colorado, that means
water before growth. Acquiring water
rights in the late 1950s was not
miuch easier than it is today — supply
limited, demand high. Broomfield's
founding architects were able to
acquire rights to C-BT water, west
slope water from Grand Lake
diverted to east slope communities
under the Colorado-Big Thompson
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Aerial view of Broomfield’s Wastewater Reclamation Facitily. Expansion is gelling undenway on the north side of the property,

Project completed in 1957, Today,
C-BT water — over 210,000 acre-
feet — is provided 1o 30 front range
communities including Broomfield.

As the midway point between
Denver and Boulder along US 36,
Broomfield's wide-open space
naturally attracted developer's
interests as far back as 1950, when
construction of the former toll road
began. At the time of its incorpo-
ration, 1961, Broomfield had about
6000 residents. Population growth
led to annexation into Jefferson
County in 1969 and Adams County
in 1871, After passing its charter to
become a home-rule city in 1974,
Broomfield gained the authority to
impose its own sales and use taxes
and set about electing its first mayor
and City Council.

Growth, now managed from
within, would be slow and steady
for Broomfield, with population not
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shown in the right portion of the pheto, that will ultimalely increase capacity to 16 MGD.
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Two new secondary clarifiers were consiructed during Phase 1 of improvements [o

the Broomfield Wastewaler Reclamation Facility. Phase 2, with expected complelion
i 2010, will add two more. Clarifiers separate the active sludge biomass from the
secondary effluent through settling while oil and other fioating confaminants are

skimmed from the surface.

topping 10.000 until the early 1980s.
While developers paid the cost of
linking their new developments to
the City’s water and sewage infra-
structure, Council limited the annex-
ation of property until treatment
capacity would allow such services
to be fully provided. With expansion
of the City's wastewater treatment
facility in 1988, the plant's third up-
grade since its original construction
in 1954, Broomfield annexed into
Weld County, making it the only city
in the State to span parts of four
counties. Broomfield was now on the
cusp of unprecedented growth that
would coincide with commercial
development of the US 36 corridor.

Population climbed from 24,638 in
1990 to over 40,000 by November
2001, when City of Broomfield became
City and County of Broomfield.

In 1996, Broomfield embarked
on an effort to update its wastewater
treatment master plan through
2020, and public participation was
encouraged and became an integral
part of the process. The new Waste-
water Utility Plan determined the
need for an ultimate treatment
capacity of 16 MGD, and a two-
phase approach to expand plant
capacity to 12 MGD was approved
by Council in 2000, At the time, the
rated capacity of the Broomfield

Wastewater Reclamation Facility was

Biofilm within the floating media manufactured by
Swedish firm AnoxKaldnes AB has doubled the
basins' capacity for ammonia mitrification.

5.4 MGD, but it could only provide
biological ammonia removal (iL.e.,
nitrification) for about 4 MGD. Phase
1 was completed in December 2004,
increasing total treatment capacity
including compliance with tighter
ammaonia limits 1o 8.0 MGD. Phase
2 expansion to increase capacity to
12 MGD began in October and is
expected 1o be completed in October
2010. Black & Veatch Corporation
is the design engineer for both
phases.

“Our wastewater treatment
facility has been under almost con-
stant change for the last 10 years,”
says Broomfield Wastewater Super-
intendent, Ken Rutt, “We've increased
the quality of the final effluent in
respanse to more restrictive regula-
tory requirements and we've added
extensive odor control improvements.
Phase 2 expansion will create treat-
ment capacity for development now
happening in the northeast sector,
including Anthem, Northlands and
a new Children's Hospital.”

Prior to Phase 1, the biological
treatment process consisted of a
plastic media biotower followed by
a single-stage of activated sludge
treatment. In Phase 1, the biotower,
which was a source of odor com-
plaints, was demalished. The heart
of the new liquid stream treatment
train is a three-stage activated
sludge process that provides for
biological nutrient removal (BNR).
Each stage or environmental zone
within the activated sludge process
is designed to meet specific effluent
quality objectives. In the oxic zone.
aerobic bacteria consume organic
matter and convert ammaonia, which
is toxic fo aguatic life, to nitrates.
The anoxic zone is designed 1o be
devoid of dissolved oxygen, which
allows nitrate to be reduced 1o nitro-
gen gas and vented harmlessly to
the atmosphere, which is approxi-
mately 80 percent nitrogen. The
anaerobic zone is configured so
there is no dissolved oxygen nor
nitrates, which promotes biological
removal of phosphorus.

Perhaps the most innovative



part of the plant upgrade is the use
of buoyant plastic media to make
the oxic zone an integrated fixed
film activated sludge, or IFAS,
reactor. Broomfield, encouraged by
favorable results of a pilot study, feit
comfortable being the first commu-
nity in North America to utilize this
form of IFAS technology on a full-
scale basis.

“The high-density polyethylene
media,” explains Mark Maxwell,
P.E., project manager for Black &
Veatch Corp., “essentially doubles
the amount of treatment organisms
that can be sustained within a given
volume by providing surfaces for
them to adhere to while suspended
in wastewater, This has allowed
Broomfield to double nitrification
capacity o 8 MGD without adding
mare aeration volume to the oxic
zone while minimal new mixed but
unaerated tankage was required
to create the anaerobic and anoxic
zones."

To accommodate IFAS, however,
existing aerobic basins needed
minor modifications, including media-
retaining sieves and a new stainless
steel diffused aeration system. The
media manufacturer supplied the
necessary in-basin equipment.

“One of the City's community-
wide goals is to conserve fresh water
supplies by increasing the reuse
of reclaimed wastewater,” Rutt con-
tinues, “and reuse water regulations
require lower levels of nitrogen than
typical stream discharge. With IFAS,
most of the slow-growing bacteria
that convert ammonia to nitrate
inhabit the free-floating media,
helping provide the required degree
of treatment using less volume
than would otherwise be needed.
For stream discharge, ammonia
levels are strictly mandated by the
EPA. Although there are not yet
similar suriace water standards for
total nitrogen and phosphorus, we
expect them to be issued in the
near future.”

With the first of two reconfig-
ured train basins working properly
in late 2002, media were added in
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EBroomfield water samples, from left: raw, biologically-treated, reuse and lap.

small installments over a two-month
period to allow for evaluation of
effects on the aeration basin, air
distribution system, hydraulic flow
pattern and micro-organism pop-
ulation. Media were added until a
volumetric fill fraction of 30-32 per-
cent was attained, Six weeks after
the first bags of media were added,
the BNR system began achieving
complete nitrification. As plant
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Giit removal, above, and new, covered clarifier. Exisling basins will be covered

loadings increase, more media can
be added if needed to sustain a
high level of performance and
capacity. While the media can be
pumped out of the IFAS basin
should that be required for mainte-
nance purposes, a “bulletproof’
stainless steel diffused aeration
system was installed to minimize
the need for entry into the IFAS
tanks.

duwring Phase 2 as cdor control efforts will become complate.















