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1.  Introduction



Rest Area Characteristics

¸ Often in remote areas Ÿ must treat wastewater onsite

¸ Include toilets and sinks, often heavily used

- Many motorists passing through instead of fixed number of 
residents in a home

¸ Sometimes include other wastewater sources: drinking 
fountains, water conditioning or treatment units, irrigation, 
mop sinks

¸ Notably absent: cooking, bathing, and laundry facilities



Wastewater Sources
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Objectives of Study

¸ Primary: Characterize rest area septage

¸ Determine whether current maintenance 
practices (e.g., pumping frequency) could be 
made more efficient

¸ Ȭ%ØÐÌÏÒÁÔÏÒÙȭ ÉÎÖÅÓÔÉÇÁÔÉÏÎ ÏÆ 0&!3 ɉÁÎ ÅÍÅÒÇÉÎÇ 
class of contaminants) in rest area septage



2 ɀ Methodology



Sample Collection

ÅSamples collected at annual or biannual pumping

ÅSeptage mixed as drawn into truck

ÅSamples collected from truck

ÅAlways used first load from first tank



Data Collected Onsite by Maintainers

ÅSludge accumulation

ÅScum accumulation

ÅTank operating depth

ÅRelative volume filled

ÅVolume of septage removed

ÅUnnatural items (trash) in tanks

ÅOperational problems ɀ baffles, alarms, corrosion



Laboratory Analyses of Samples
ÅpH (all sites)

ÅOxygen Demand (all sites)

ÅBOD

ÅCOD

ÅSuspended Solids (all sites)

ÅTSS

ÅNutrients (all sites)

ÅTKN

ÅAmmonia (as Nitrogen)

ÅPhosphorus

ÅOil and Grease (11 sites)

ÅMetals (11 sites)

ïArsenic, cadmium, 
chromium, copper, lead, 
mercury, molybdenum, 
nickle, selenium, zinc

ÅPFAS (4 sites)



3 ɀ Wastewater 
Characteristics



Results: BOD

Highly variable



Results: BOD
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¸ Mean values similar to EPA mean
¸ No extraordinarily high values



BOD vs. months since tank pumped

¸ Maximum values trend upward

¸ Little overall correlation

(R² < 0.19)



Results: COD

Highly variable



Results: COD
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¸ Mean values similar to EPA mean
¸ No extraordinarily high values



¸ Maximum trends up

¸ No overall correlation

¸ Same trends as BOD

COD vs months since tank pumped



Results: TSS

Highly variable



Results: TSS
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¸ Mean values higher than EPA mean
¸ High values close to EPA maximum
¸ Low values higher than EPA minimum



TSS vs months since tank pumped

¸ Maximum 
trends up

¸ No overall 
correlation

¸ Same trends as 
BOD and COD



Results: TKN

Highly variable

Lower coefficient of variation than BOD, COD, 

TSS (less variable relative to own values)



Results: TKN
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¸Lower minimum and higher maximum than EPA 1994

¸More variable than expected

¸Mean values similar



Results: Ammonia (as N)

Highly variable

Lower coefficient of variation than BOD, COD, 

TSS (less variable relative to own values)



Results: Ammonia (as N)

¸Consistently higher than EPA 1994
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Nitrogen vs months since pumped
Same trends as BOD, COD, TSS



Highly variable

Results: Phosphorus (total as P)


