NICHOLS

ENVIRONMENTAL

TOTERRA @

REMEDIATION

INTRODUCTION/ BACKGROUND

COMPARING EFFECTIVENESS OF ACTIVATED VS. UN-ACTIVATED SODIUM PERSULFATE
DURING IN SITU REMEDIATION OF PETROLEUM HYDROCARBONS

Rachel Peters (r.peters@fcl.ca) and Trevor Carlson (Federated Co-operatives Limited, Saskatoon, Saskatchewan, Canada);

Barry Rakewich and David Nuell (nuell@nicholsenvironmental.com) (Nichols Environmental (Canada) Ltd., Edmonton, Alberta, Canada);
Gord Bures (Toterra Remediation, Calgary, Alberta, Canada)

METHODS

* A retail petroleum site in SE Alberta, Canada (in T | ‘ Benzene concentrations in groundwater decreased
operation since prior to 1929) had a history of 3 \\\w sharply in most wells in the first post-injection
petroleum hydrocarbon (PHC) contamination in both : @‘\\X monitoring event. Based on this investigation, there
soil and groundwater; P P e P \ were no differences in degradation efficacy between

 The site is characterized by fine-grained soils (e.g.: sy h‘? JEHERESEE (8 S i SEE RIS URS O ER i )
clay t|I.I and silt); | | | ——— e BT ey ol . * ——— Dissolved iron and manganese concentrations

» PHC impacts exist off-site beneath a main road pressures during hydraulic o[ e | g0 | [Lgme \Q groundwater monitoring throughout the treatment areas decreased as a result
through the village and beneath residential properties . Haie (radie st meat i S Jes . el I F | of catalytic conversion of persulfate (Figure 2);
adjacent to the site. PHC parameter concentrations montenngiweli-ig O e Vil e
were elevated such that remedial strategies (e.g.: soil T - w?// .. Field-measured ORP demonstrated a rise from
vapour extraction, air sparge, peroxide injection) were | negative to positive values following persulfate
implemented on site to mitigate potential risk; i - = treatment (Figure 3);

- Remedial strategies were successful at decreasing the it — | My ¢ W | il ..
plume area. However, benzene concentrations = ’ e | 5 L MY —t - £ - fil mea§ur§d B S mon'toring
remained high and were considered to be recalcitrant; _ \\ B T —_— z';:w“m "’ L E N ., VS i |nvest|gat|on R . I—!qwever

j | __ | + Injection rod anda.nsfer fracturing pressures o e D O e oo Ry ] T — B g SR o-rthophosphf:]te concentrations wgre noF S|gn|f|can1?'Iy

« Persulfate is widely used to facilitate contaminant hosinginswlicdbyihin IR - e 00 e ————————— serstlfate within adjacent higher, possibly as a result of immediate bacterial

investigation area — ' monitoring well

degradation through chemical oxidation;

Activated persulfate will produce sulfate radicals that
will stimulate the rapid, short-lived degradation of
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consumption (Figure 4);

Low groundwater temperatures (Figure 5) appear to
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suggests a delay in persulfate activation as evidenced
by lower dissolved iron and manganese concentrations
(Figure 2); and

soil/groundwater) of persulfate may have occurred,
which possibly contributed to the lack of difference
between activated and un-activated persulfate
treatment areas;

Figure 3. Field groundwater ORP values pre- and
post-injection from select wells inside the PHC
plume.

Figure 4. Orthophosphate concentration pre- and
post-injection in groundwater from select wells
inside the PHC plume.

Figure 5. Field groundwater temperature pre- and
post-injection in select wells inside the PHC plume.

Figure 6. Field pH pre- and post-injection in
groundwater from select wells inside the PHC
plume.

« Hydraulic fracturing may have introduced preferential
pathways for persulfate delivery, which may explain
variance in results throughout the treatment areas.
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« Hydraulic fracturing was a valuable mechanism for
persulfate delivery into fine-grained soils. Preferential
pathways may exist using this technology.




