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Need for Wastewater Reuse

September 20, 2016 September 13, 2017

http://droughtmonitor.unl.edu/Home/StateDroughtMonitor.aspx ?MA




Need for Wastewater Reuse

USGS 611689738 BLACKSTONE RIVER, H, HAIN ST., AT HILLBURY, HA
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Need for Wastewater Reuse

Increasing drought Decreasing drought

Drought Conditions across the United States from 1958 to 2007




Regulations Surrounding Wastewater Reuse

MEPA Regulation: 314 CMD 20.00 e
Permit Number: BRP WP 84 aftor 90 Days

Apply for Water

Reuse Permit

Major
Impacts
Review
Alternatives

_ _ Prepare
ile a Notice Environmental
of Intent Impact (if required)




Regulations and Reuse Water Classes

Class A Class B Class C




Regulations and Reuse Water Classes

Class A

pH=06.5-8.5

BOD < 10 mg/1

TSS <5 mg/l

Turbidity < average of 2 NTU within a 24-hour period, cannot exceed five NTU more than 5%
of the time within a 24-hour period, and cannot exceed ten NTU at anytime

Total Nitrogen < 10 mg/1

Median of no detectable fecal coliform/100 ml over continuous seven-day sampling periods, not
to exceed 14/100 ml in any one sample

Other parameters as specified by the Department

Class B

pH=6.5-8.5

BOD < 30 mg/l

TSS <10 mg/l

Total Nitrogen < 10 mg/1

Median of 14 detectable fecal coliform/100 ml over continuous 7-day sampling periods, not to
exceed 100/100 ml in any one sample

Other parameters as specified by the Department

Class C

pH =6.5-8.5

BOD < 30 mg/l

TSS <30 mg/l

Total Nitrogen < 10 mg/1

Median of 200 detectable fecal coliform/100 ml
Other parameters as specified by the Department



Wheelabrator Technologies

== y A Water Use by Type
( TN Cooling Tower
A Potable Water
800,000 & OB N

Boiler Water
gallons Fire Suppression




Determining Parameters of Concern

Exceedances of Class A
Levels

Parameter Cass A Regulations

None

1 exceedance

Turbidity <2 NTU ave; 5 NTU max None

Total Nitrogen <10 mg/L 3 exceedances

Fecal Coliform




Total Suspended Solids: 2015-2016
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Fecal Coliform Levels: 2015-2016
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Resulting Design
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Ultrafiltration Unit

DOW IntegraFlux SFP-2880XP (or equivalent)

Q=eosgom | 10 > rre21ba Unit Operating Conditions

Parameter Typical Maximum

Turbidity, NTU <50 300

TSS, mg/L <50 100

TOC, mg/lL <10 40

COD,mg/lL <20 60

Clz2 Continuous, mg/L 0.5 200

Unit Design Specifications Oil/Grease, mg/L 0 <2

Filtrate Flux: 40 gallons/ft?2/day

H Conti 6to9 2to 11
Flow Rate per Module: 22.4 gpm sz ;Zt:]:):‘: ZC; :0
Filtration Area (per Module): 829 ft2 | mperatre,
Particle Size (micron) <150 300

Total Unit Area: 25,000 ft2
Number of Units: 31




Ultraviolet Disinfection

E 20"

UVLW-30800-24 from Evoqua (or equivalent)

Unit Design Specifications

Diameter: 20 inch

Length: 10 ft

Dosage: 80 mJ/cm?

Exposure time: 0.006 seconds
Number of Bulbs, 800 W: 30



Pumping Station

Gorman-Rupp 6”°x6” stainless steel self-priming centrifugal pump (or equivalent)
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Unit Design Specifications Darcy-Weisbach Equation
Max operating pressure: 123 psi Lv?
Motor: 50 hp =1 3D
Size: 6"x6”

Impeller diameter: 12.5”




Pipe Route

Piping to follow US Route 20

Length: 5,289 feet

Material: HDPE

Install 5,289 feet of 12" HPDE piping
Elevation change = 139 feet

Pressure drop 53.974 psi

Ultrafiltration > Ultraviolet Filtration > 50 hp pump

Total Daily Flow: 1 MGD
Pressure in 12" pipe after the pump: 93.974 psi

(AN

__,.«

12" HPDE pipe into Wheelabrator

Pressure in pipe at end of line: 40 psi

*Note: Wheelabrator also has lines from the
towns of Worcester and Millbury

« Proposed Recycled Water Pipeline




Piping
Hazen-Williams Equation Pipe Specifications

10.44xQ18>xL
f = T C185x D487

» 12 inch diameter

» Consistent with current water mains

_ _ » Allow for future expansion up to 5 MGD
Change in elevation: 139 feet
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Recommendations to Ensure Water Quality

» Sampling Station(s)
»> At both UBWPAD and Wheelabrator
» Daily reports sent to Wheelabrator
» Wheelabrator maintains Worcester/Millbury Lines
» Sabotage Prevention
» Generator
» Security Measures
» File permit as soon as possible
» Apply for Federal or State grants to aid funding
» Determine payment and maintenance plans




Estimated Cost Analysis

Fixed Capital

Investment:

i Wl 2=
[']

RORO
6%




Payback Period

$4,000
$3,000
$2,000

$1,000
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Cost [thousand dollars]

$(1,000)

$(2,000)

$(3,000)

Payback
Period: 9 Years

15

Years since project start

20

25



Conclusions

Equal access
to drinking
water for

Millbury

Bearable = Equitable

Sustainable

Environmental yijaple

Financial
Partnerships

Alleviates
water strain

Water
savings:
$400,000/yr

Preserves
ecosystems
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