Phosphorus Limit of 0.03. Yes, 0.03!
Nate Ver Heul
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Pentwater

A Population Ay s R
A Village = 1,100 7 s PENTWATER /i

. WELCOMES :

A Township = 650
A Summer Tourist Town

Pentwater Lake
A 60,000 If of sanitary sewer
A 4 lift stations




Original WWTF



Administrative Consent Order
A Irrigation FieldHydraulically

Overloaded N/ \

A Groundwater and Creek > é
Discharge A 7 A9
A 340Ib TP/yeareavingsite 2 S '

A Pentwater Lake = Eutrophic & e
A Forced to Upgrade WWTF




What Now?

A Budgetary constraints

A Small community, limited
budget

A Funded by Rurddevelopment
A Evaluated Options

A Treatment

A Discharge location

A Obtained NPDES permit




1. Final Effluent Limitations, Monitoring Point 001A

During the period beginning on the effective date of this permit and lasting until the expiration date of this permit,
the permittee is authorized to discharge treated municipal wastewater from Monitoring Point 001A through
Outfall 001. Outfall 001 discharges to unnamed creek tributary to Pentwater Lake. Such discharge shall be
limited and monitored by the permittee as specified below.

Maximum Limits for Maximum Limits for
Quantity or Loading Quality or Concentration Monitoring Sample
Parameter Monthly 7-Day  Daily Units Monthly 7-Day Daily Units Frequency _Type
Flow (report) —  {report) MGD e - — S Dally  Report Total
Daily Flow
Carbonaceous Biochemical Oxygen Demand (CBODs)
7.0 17 —  |bs/day 4.0 - 10 mg/| 5x/Week 24-Hr Composite
Total Suspended Solids
34 51 -~ lbs/day 20 30 - ma/l 5x/Week 24-Hr Composite
Ammonia Nitrogen (as N)
May 1* — Sept 30" 09 34 —  |bs/day 0.5 - 2.0 mag/l 5x/Week 24-Hr Composite
Oct. 1% - Apr. 30" - (report) —  |bs/day - - (report) mg/! 5x/Week 24-Hr Composite
Total Phosphorus (as P)
0.05 - -~ |bs/day  0.03 - - mag/l 5x'Week 24-Hr Composite
Total Arseric 0.02 - —  |bs/day 12 —- —- pall Monthly Grab
Fecal Coliform Bacteria --- —- --- --- 200 400 — ct/100ml 5x'Week Grab
Outfall Observation (report) - - - - —- --- —-- 5xWeek Visual
Minimum Maximum
Daily Daily
pH --- -— - —— 6.5 - 9.0 S.U. 5x/Week Grab
Dissolved Oxygen - - -— — 4.0 - - mg/l 5xWeek Grab

The following design flow was used in determining the above limitations, but is not to be considered a
limitation or actual capacity: 0.20 MGD



Pentwater Clean Water Plant
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Bioreactor Tanks




Pentwater Clean Water Plant

Membranes



Pentwater Clean Water Plant

Permeate
Pumps



UV Disinfection
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Pentwater Clean Water Plant

Chemical
Storage
Tank

Blowers




Is Meeting 0.03 mg/I
Effluent Phosphorus
Really Possible?




Startup Challenges

Pentwater Clean Water Plant
Alum vs. Effluent Phosphorus
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Startup Challenges

Pentwater Clean Water Plant

5 Alum Dose vs. Phosphorus Removal
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Startup Challenges

Pentwater Clean Water Plant
Alum vs. Effluent Phosphorus
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Startup Challenges

Alkalinity (mg/l)

Pentwater Clean Water Plant
Alum Impact on Alkalinity
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Startup Challenges

UH-OH...

this doesnt look good...




Chemical Options for P Removal

A Add Alkalinity

A Coagulant Options
A Ferric
A Alum
A PAC

A Poly-Alum
A Jar Testing Required




Poly Alum

2. COMPOSITION / INFORMATION ON INGREDIENTS

Identification of the preparation: Water and Wastewater Treatment Coagulant/Floculant

Ingredients CAS No. % WT/WT PEL TLV

Trade Secret Ingredients Trade Secret 100 *15 mg/m”3 (TD) SOLUBLE SALTS:
* 5 mg/m”3 (RF) *2 mg/m"3 (TWA)

*Aluminum metal, (as Al)

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Clear to slightly hazy, colorless to yellow liquid
Odor: No appreciable odor
pH: 1.0-1.5

Solubility in Water: Complete

Specific Gravity (Water = 1): 1.340 - 1.400
Density @ 25°C: 11.2- 117 Ibs. / gal.
Boiling Point: NAV

Meclting Point: NAV

Freezing Point: <-5°F

Evaporation Rate: NAV

Vapor Pressure: NAV

Vapor Density (Air = 1): NAV

Viscosity: < 50 cps

Volatiles by Weight: 45 - 55% (Water)



Pentwater Clean Water Plant
Phosphorus Removal
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