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Removal of radium with hydrous man-
ganese oxide (HMO) and coprecipita-
tion with iron was the most cost-effective
option. Dual media, sand, and manganese
greensand media were tested in the pilot
plant (Table 2).

The pilot study showed that the man-
ganese greensand media had the lowest
filter headloss buildup and would pro-
duce the longest filter runs. The media
also produced the best quality water with
the highest removal rate of radium and
iron. The feed rate for HMO during the
pilot testing was 1 mg/L. The city subse-
quently instructed its consultant to pre-
pare final plans and specifications for
two pressure-filter plants: Plant 1 to treat
water from Well 1 or Well 2 and Plant 2 to
treat water from Well 4.
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A NEW APPROACH

While reviewing base and alternate bids,
the city opted for stainless steel process
piping instead of ductile-iron piping,
which added $206,000 to the base bid
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of about $3.4 million. Final construction
cost was $3,657,282. The plants were con-
structed during 2008 and 2009 and went
on-line in mid-2009.

Test results in June 2010 showed iron
levels of 0.03 mg/L and 0.02 mg/L from
Plant 1 and Plant 2 effluents, respectively.
The standard iron level is 0.30 mg/L. The
manganese level in effluent from Plants 1
and 2 is 0.02 mg/L, compared with a stan-
dard level of 0.05 mg/L. The HMO feed
rate started at 1 mg/L and was gradually
reduced to 0.25 mg/L, as radium removal
was still well below the standard even at
lower HMO feed rates (Table 3).

A NOTICEABLE IMPROVEMENT

The plants now produce water substan-
tially below the radium standard. Res-
idents have noticed improved water
quality and have complimented the city
staff. The improved water quality has also
reduced the amount of time required for
system flushing. oy

Table 3. Radium Results From the Plant Effluent

The plants now produce water below the radium standard, and residents have noticed

improved water quality.

Filter Plant 1 Filter Plant 2
Date HMO Feed | @ross | Radium-226 | Gross | Radium-226
Sampled Rate mg/L | alpha and -228 Alpha and -228
pCi/L pCi/L pCi/L pCi/L
8/20/2009 1.00 2.92 0.1513 2.56 0.377
11/20/2009 0.50 0.15 0.153 0.786 1.1069
3/15/2010 0.25 1.62 0.122 0.793 0.1304
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