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Drainage Areas to Crystal LakeDrainage Areas to Crystal Lake





Lake Outfalls Lake Outfalls 

Outfall 1

Outfall 3 Outfall 4 – no longer in use

Outfall 2
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Lake Outfall SamplingLake Outfall Sampling

Samples were collected on June 9, 2011 Samples were collected on June 9, 2011 
and September 29, 2011 from each outfall and September 29, 2011 from each outfall 
or next to it.or next to it.
Wet Weather conditions on both dates Wet Weather conditions on both dates 
Analyzed for E.coli and Total Phosphorus Analyzed for E.coli and Total Phosphorus 
at a MA certified labat a MA certified lab
Field testing of pH and DetergentsField testing of pH and Detergents



June 9, 2011 
Lake Outfall Sampling

**Collected directly from drain outfall pipes**
Sample ID Sample Location Description

E. Coli        
(CFU / 100 

mL)

Total 
Phosphoru

s (mg/L)

Deterge
nts 

(mg/L)
pH Notes

Lake Outfall 1 20" by 24" Outfall in retaining wall 
across from 57 Lake Ave 24,000 0.73 0.0 7.4

Turbid sample (SW runoff also 
turbid). Three dead fish in 
vicinity; strong fish / bacteria 
odor. 

Lake Outfall 2

Collected from the lake near the 
dock at Cronin's Cove and yard of 
38 Lake Avenue. The outfall was 
not visible.

50 < 0.02 7.5
Clear, no odor. Small pool of 
orange-tinged water near 
shoreline.

Lake Outfall 3
Collected from the lake near 
record outfall close to 43 Norwood 
Ave.  The outfall was not visible.

20 < 0.02 7.4 Clear, no odor

Crystal Lake 
Condos          

Lake sample collected from behind 
the Crystal Lake Condos near the 
shoreline covered with geese 
feces.  

150 < 0.02 7.2 Clear, no odor

Lake Outfall 5 PVC outfall near intersection of 
Lakewood Rd and Lake Ave. 54,000 0.47 0.4 6.5

Slightly turbid sample, another 
dead fish. Very strong bacteria 
odor, light-brown color.

Lake Outfall 6 Outfall through retaining wall. In 
front of 193 Lake Ave. > 80,000 0.58 0.1 6.4 light-brown color, Slight odor.

Lake Outfall 7
8" Clay Outfall near intersection of 
Berwick Rd. and Lake Ave. Next to 
170 Lake Ave.

50,000 0.55 0.0 6.5 Earthy smell. Light-brown color.

Lake Outfall 8
Sampled outfall beyond the end of 
Lake Terrace; behind #12. Invert 
BWL. 

170 < 0.02 7.0 Clear, no odor



September 29September 29thth Preliminary ResultsPreliminary Results

Samples were clearer and less turbid in Samples were clearer and less turbid in 
general general –– especially outfalls 1, 5, 6 and 7especially outfalls 1, 5, 6 and 7

Direct result of cleaning storm drainsDirect result of cleaning storm drains
Less odorLess odor
Phosphorus levels decreasedPhosphorus levels decreased
E.Coli bacteria results vary, but still show E.Coli bacteria results vary, but still show 
moderate to high levels in direct outfall moderate to high levels in direct outfall 
samplessamples



Animals / Waste FactorsAnimals / Waste Factors







Human FactorsHuman Factors

Do not put anything down the storm drains!!!







More Human FactorsMore Human Factors



Infrastructure FactorsInfrastructure Factors

Drains and sewers installed 80 to 120 Drains and sewers installed 80 to 120 
years agoyears ago

Sewer joints break down over timeSewer joints break down over time
Laterals to mains can slipLaterals to mains can slip
Drains were designed with open jointsDrains were designed with open joints

Exfiltration from sewerExfiltration from sewer
Deep pipe runs = difficult repairsDeep pipe runs = difficult repairs
UnderdrainsUnderdrains



Drainage InfrastructureDrainage Infrastructure





Infiltration SourcesInfiltration Sources



UnderdrainsUnderdrains



Cleaning drain manholes Cleaning drain manholes 
& catch basins & catch basins 

Routine Maintenance work Routine Maintenance work 

Street sweepingStreet sweeping



Specialized MaintenanceSpecialized Maintenance

CCTV of drains and sewer pipesCCTV of drains and sewer pipes
Jet Cleaning of drain linesJet Cleaning of drain lines
Testing and sealing of joints (sewer)Testing and sealing of joints (sewer)
Slip lining of defective pipesSlip lining of defective pipes
Replace damaged sectionsReplace damaged sections
Dye & smoke testing to find illicit Dye & smoke testing to find illicit 
connectionsconnections



Bath house Parking Lot Bath house Parking Lot 
Existing ConditionsExisting Conditions



Bath house Parking Lot Bath house Parking Lot 
Existing ConditionsExisting Conditions



Stormwater Improvements Stormwater Improvements 
at the Bath Houseat the Bath House



A cleaner Lake and Watershed A cleaner Lake and Watershed 
begins with each of usbegins with each of us……
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