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Talk Outline:

Chalk Creek Watershed background & study
Sulfatereducing bioreactors and our design
Decisions / feasibility studies

Challenges for construction

Community support

Monitoring plan



TDS (mg/L)

Background study: Chalk Creek = ——

Flow and TDS of Chalk Creek at Weir

Avdflow = 0.53 cfs

AvgTDS = 2663 mg/L

TN (mg/L)
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Low Velocity flow begins in
drainage after the bridge at
the south end of Valleywood Park
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M atural salt c

artificial transport,

Alncision and bank erosion,

AFlashy flows and challenged
riparian plant community.
ANQ insults combined ruled
out treatment at plant;
ARecommended natural
biological system for
removal e

Enter Pilot -scale
WETLAND design!
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" Sulfate -reducing bioreactors

- Used traditionally in mining, typically in mineral -rich
environments.

- S04 removal mechanism for system is coprecipitation
with metal salts.

- Reducing environment, produced by flooding, using
naturally -occurring thiobacillus in soils to perform the
reduction.

- Carbon source keeps bacteria alive, sulfate
transformation gives them electrons to survive;

- Minimum Hydraulic Residence Time for
reduction depends upon flows and bacterial activity.



JBROs Design pl an: ‘

Buid I d | mper vi ous-—.i...nl et c hamnn
and outflow channel carrying waters back to Chalk Ck.

Designed for hydraulic residence time (HRT) = 4 days
minimum. Current HRT =4 -6 days, depending upon
elevation of outlet pipe and flow rate.

Typical Flows 5 -10 GPM .

At bottom, perforated pipes carry waters downstream to
the outlet, where outlet pipe controls speed of waters
leaving the system.

This system is void of metals, cannot rely upon
coprecipitation with metal salts to remove.

SO4 (aq) 1 (reduction) A H2S (g)

Had consider a different removal: by adding CO2, once
bacteria reduces sulfate to sulfide (aq), the reduction of
PH shifts equilibrium of H2S (g) to increase net removal of
H2S gas. This permanent removal is optimized by H2S
blowing off the system. If it stayed in the creek, the
equation could go both ways.




: — 5
considerations

- E. fork of Chalk Creek (lower N, high TDS);
- Rainbow Ridge trails as natural grade break;
. City -owned property;




~—— Physical Needs for SRB

- To optimize sulfur removal permanently, sulfate
must be converted to hydrogen sulfide.

- Bacteria in native soils 9 Desulfovibrium 0 the
perfect worker bees for reduction reaction SO4 -A

H,S (9)
- pH must be reduced to guarantee reaction is
complete.
- EXisting pH: 7.77, desirable pH: 7.00.
- Study of pH -reducing additives:
- CO, tanks most feasible, to be bubbled in at intake.

- Job -box needed to house CO , tanks and protect from
temp. extremes, dogs, vandali



Substrate Considerations—

- Fast & slow releasing carbon; provide quick start
and then steady source of Carbon,

- Sulfate -reducing bacterial inoculum,
- Stable substrate;

- Stoichiometric demand

of carbon over 5 year

Period in SRB;

- Cost of materials.
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