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York Sewer District

* Original sewers late 1800’s early 1900’s
 York Village Corporation
» York Beach Corporation
» York Harbor Corporation

« 1947 M&E Study of Sewer System for
York Water District

* York Sewer District Established in 1951




SEASONAL TOURIST & POPULATION CHANGES
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York Sewer District

* Year round population - 12,656 (2012 Census)
« Snowbirds, 30-40% still seasonal

« Summer weekends - 50,000-75,000
* Over 90 % residential flows

» 4 420 sewer accounts

* 119 Mostly Seasonal Restaurants

» 1,800 motel/hotel rooms

« Campground, B&B’s, Day Trippers
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The Origin of The Problem

Long Beach Pump Station




Solutions to H2S Odor and Degradation Problem?

Phased Approach

Cap and Contain




Headworks Building

Hydrogen Sulfide Deqgradation




Epoxy Coating Applied




Solutions to H2S Odor and Degradation Problem?

Eliminate H2S



Background

Defining the Problem

Bacteria

® HydrOgen SUlflde, H28 H23+202—) HZSOa —> Corrosion
* toxic substance that acts as a

Location of H,S

respiratory depressant | . "o A ’ S
,@ - probably the most difficult ik : s
compound plaguing wastewater oo o o
collection systems today L S
0, HS AR O 0,
« The formation of hydrogen sulfide raises (I T |
two primary concerns ) Wastewater
* nuisance complaints from odor \Sof anaerobic conditons Sime Layer
emissions S 2H > H +HS > HS

o Settled Solids
» corrosion to steel and concrete

pipe & structures



Background

Defining the Problem

« Millions of dollars are spent annually to address odor
iIssues and correct long-term corrosion damage to
structures within collection systems.
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Design Considerations

Designing Oxygen Injection Equipment for Odor and Corrosion Control

* There are two key questions that must be considered
when designing an oxygen injection system for odor and
corrosion control

 How much oxygen is needed? Quantity.

$

* Where should it be injected? Location.
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Design Considerations

Sizing Oxygen Injection Equipment for Odor and Corrosion Control

Oxygen Uptake Rate (OUR)

* Measure of microbiology oxygen
consumption within the wastewater.

 Must be satisfied to maintain aerobic
conditions within the pipeline.

« Varies with temperature and
wastewater quality (COD/BOD).

BOD Bottle DO Meter w/
self-stitrin probe

« Ranges from 5 to 15-mg/L/hr for
most municipal wastewaters

* 10-mg/L/hr is typical for design, if
information not available



Design Considerations

Sizing Oxygen Injection Equipment for Odor and Corrosion Control

Sulfide Oxidation (S2)

In most cases, sulfides have already formed
upstream of oxygen injection.

» Dissolved free sulfides (H2S, HS- and S2-)

Oxidization of existing sulfides is needed to prevent
possible odor or corrosion concerns.

S2 varies with temperature and wastewater quality,
specifically pH.

Theoretically, 02:S2 ratiois 2 : 1

Sulfate
(8042')

Sulfate
reduction

Sulfur
oxidation

Hydrogen
sulfide
(H.S)



Design Considerations

Locating Oxygen Injection Equipment for Odor and Corrosion Control

» Location is Dependent on Goals
* Odor Control
« can be located more closely to problem area
* Corrosion Control
» ideally entire pipeline is free of H2S
* can be strategically located

» Requires in-depth knowledge of collection system, diurnal
flows, pump operations, etc.
 field evaluation studies recommended

« Oxidation Reduction Potential (ORP)
* Good indicator of biological activity and electron availability

* ORRP levels greater than -150mV (negative) generally
correspond to minimal activity of sulfate-reducing bacteria,
effectively preventing the formation of H2S.



Long Beach Forcemain

Sizing Oxygen Injection Equipment for Odor and Corrosion Control

Basis for Design
Given
Oxygen Demand - |bs/day
Minimum Flow 600 gpm
Average Flow 1000 gpm.
Maximum Flow 3200 gpm
Pumping Frequency Continuous
Location of Injection Pump Station
Forcemain Length 6,382 ft
Forcemain Diameter 16 in
Forcemain Pressure 14 psi
Maximum Temperature of Wastewater | 19°C
Assumptions, To Be Confirmed
Influent Sulfide Concentration 1.0 mg/L
pH 6-8




Long Beach Forcemain

Sizing Oxygen Injection Equipment for Odor and Corrosion Control

« Oxygen Uptake Rate (OUR)
* 0O2,r (Ib/d) = OUR (mg/L/hr) * HRT (hrs) * Q (mgd) * 8.34
* 0O2,r (Ib/d) =10 (mg/L/hr) * 2.0 (hrs) * 1.4 (mgd) * 8.34
« 024 (Ib/d) = 230

« Sulfide Oxidation (S2)
« 02, (Ib/d) = S2 (mg/L) * 02:S2 * Q (mgd) * 8.34
« 02, (Ib/d) =1 (mg/L) *2* 1.4 (mgd) * 8.34
« 02, (Ib/d) =25

« Total O2 = 02, g + O2,
. Total 02 (Ib/d) = 25 + 230
. Total 02 (Ib/d) = 255

Needed DO concentration is ~22-mg/L



BluelnGreen

solutions for water quality




Headspace N
with Gas

High Dissolved Gas
Concentration —

Patented Side Stream Gas
Dissolution Method

Water Serves as a Barrier to
Limit Undissolved Gas from
Escaping

Achieves Very High O.-Os-CO,
Concentrations

Allows for a Much Smaller
Carrier Stream

Results in Less Cost for the
Same Level of Treatment

BluelnGreen

solutions for water quality



Long Beach Forcemain - Pilot Plan

Planning for Success

May 30, 2017

Introduction

The information contained within this document is infended to outiine the piloting and demor
sfforts, define roles and

The remainder of this Pilot Plan is braken inta the following sections:

+ Pilot Study Objectives and Outcomes
*  Roles & Respensibilities

+ Reporting

«  Pilot Scope and Pricing

+  Confidentiality

plan should be considered a flexible working document.

Pilot Study Objectives and Outcomes

Based on conversations with management and operations staf at York Sewar District, three
objectives for the Pilot Study have boen defined below:

»  TaskA: Demonstrate Abiity to Reduce Odor at WWTP Headworks
+  Task B; Famillarize Staff with Proposed Equipment

The primary goal of the pilot study is to demonstrate BluelnGroan's abiity to decrease the o
corrosion asscciated with hydrogen sulfide production in the Long Beach Forgamaln. Base
work completed by York Sewsr District a base line Hydrogen Sulfide (H2$) production has ¢
along with the required amount of exygen delivery. Therefore, assuming BlueinGreen defiv
required amount of axygen, it is anticipated that a project will commence around design of a
system with the final size 10 be determined based on the costibenefit analysis.

Considering the above, the purpose of this Pilot Study is 1o Identity cperatienal and equipme
modifications that would support the abave abjectives, as well as to develop design criteria {
used for full-scale design of sslected impravements.

Roles and Responsibilities
The Long Beach Pilot Study Team includes:

+ York Sewer District
+  BlueinGreen

The Pilot Study is being perfarmed for York Sewer District in suppart of their on-going opera
maintanance needs. BluelnGrean will coordinate the delivery of the pilot unit, provide 3 day
stari-up and training, and aide in the evaluation of the pilot study. York Sewer District will be
for assisting with the construction of temporary pilat utiities at the site, dally oparation as we
general oversight and guidance as needed.
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Pilot Study Objectives and Outcomes

Based on conversations with management and operations staff at York Sewer District, three primary
objectives for the Pilot Study have been defined below:

+ Task A: Demonstrate Ability to Reduce Odor at WWTP Headworks
+ Task B: Familiarize Staff with Proposed Equipment

Notably, this document is intended to be a general guide for the Piot Study. As the work progresses, and
additional information is gained, it is anticipated that this plan will be revised accordingly. As such, this

Roles and Responsibilities

The Long Beach Pilot Study Team includes:

*  York Sewer District
* BluelnGreen

The Pilot Study is being performed for York Sewer District in support of their on-going operations and
maintenance needs. BluelnGreen will coordinate the delivery of the pilot unit, provide 3 days on-site for
start-up and training, and aide in the evaluation of the pilot study. York Sewer District will be responsible
for assisting with the construction of temporary pilot utilities at the site, daily operation as well as providing
general oversight and guidance as needed.

York Sewer Distrit will be ultimately responsible for all data collection, sampling, and analysis. Their own

samples will be utiized to provide lab analysis and reporting as part of the pilot study menitoring.



Long Beach Forcemain - Pilot Plan

Planning for Success

Task

BlueinGreen

York Sewer District

Management and
Administration

Prepare Pilot Study Plan

Responsible for communicating with
team, review of test plan

Provide details on system design,
operation as needed for Study Plan

Schedule personnel, provide
timely input and review

Provide timely input and review.
Obtain baseline H2S and DO.

Pre-Pilot Study Preparation

Startup

Assemble, check, and deliver Pilot
Unit

Provide technicians for startup, and
provide input

Assist in installation and provide
temporary staging and utility
provisions

Provide operators for oversight
and training

Pilot Study Execution

Data Analysis

Provide operational assistance and
data collection support. Review data
and input to enhance effectiveness
and troubleshooting

Review operational and water quality
data and perform analysis

Provide timely input and review,
data collection and monitoring.
Provide staff for daily operation
needs.

Provide timely input and review

Reporting

Review regular data summaries,
participate in conference calls,
prepare Pilot Report

Participate in conference calls




Long Beach Forcemain - Pilot Plan

Planning for Success

: - Figure 1. Pilot Unit Layout
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Pilot Results
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Mechanical Operation
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Process Operation - Zoom

Odor Control Use the Least Amount
Optimization of Oxygen Possible
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Pilot Results

» Demonstrated ability to ‘control’ H2S levels with oxygen
addition via BluelnGreen technology.

« Confirmed estimated oxygen requirements for H2S
control at > 200-Ib/d.

« Depending on goals, oxygen dose can be varied to
meet process, treatment, or financial constraints.

» Operations and maintenance staff became familiar with
equipment and control methodologies.



Fi :
inancial Impacts

Bioxi :
g!gﬂggugﬂ-sngg s gn\‘ﬁpmtﬂ CIOXIdE * Chemlcal
cmmmnrmmemcom rison - York: ME alci .
ONLY CHANGE VALUZSI::ED ’ ium Nitrate (509
— Ferrous Chlori % CaNO3 Soluti Yearl
Pipe diamete’ £ [ H Orlde (30% Fec |On) v Chemical coSt
pipe length L Vd rogen p ; |2 Solution) * S
werage WaseWate’ flow rate a y eroxide (500 n ) $89 702
Summer wastewst®! remperature Ty na Potassium % Solution) * 2
wintef wai\ewalerlzmpcra\uve Yo 211 Permanga n) 5193 46
civenday biochermiea! oxygen demand 80Ds Sodium H ganate (3% KM ,460
pissolved sulfide atupstrean end of pIPe S 7 VDOChIOrite nQ4 Soluti $95 78
reshold sulfige concentration (outtet) S 0 Chemical 1 ( 12.5% solutio n) P lC)n) ,782
cotcusted Values yaloe Chemi $262,318
Pipe Retention Time R | ICa | 2 5 4
ummer BOD adjusted 1or remperature summer 800 73,630
\winter BOD sgjusted for PRt Winter 800 26932 $
gummes substrate “oncentration AL gounstream end * Th 116 )y 586
of the pipe S 830 ese value.
winter substrate congentration 3t ne downstrea™ end s based on 50
of the pipe S 830 melt numbers fr
qummer dailY uifide 10ad Loatmmte ga 82 Tojday om various - so
winter daity sutfide \oad i 9982 \ofday studies and rep
ort.
Thremo\d comparison s
gummer Yese chemical 7€ atment né eded

wintef. Yes, (nnm\uklrealmen\ neaded

chemical calculation®

- Operatin
- g costs - including electricit
Iy,

Biox!

atcium tirate (5% a0 Solution) O X

cerrous Chioride % £ecl,solution) 163 05,782 g e n

wydrogen peroX 500 solution) 720 262318 y O p e r t-

potassium permanganate (2% KMInO3 solution) [ 221 13.00 473,630 a I O n

oo HypocHiere (12 5% solution 20 320 116,586 S a n .

chemical 1 0.00 1.00 000 50 ) m

chemical 2 . 50 a I n te n a n C

= These volues posed o numbers from various studies “and reports

are estimate
d at less
' than $30

Significa
icantly less
chemical solution;han SEMPIENITE



Conclusion

Consider the Benefits

* QOdor and Corrosion are effectively controlled through
oxygen injection.
« Treat the problem, not the symptom.

 Lower annual cost than iron salts and chlorine, with
no by-products.

* Reduced soluble BOD loadings at WWTP due to
aerobic processes.



Final Design in Progress
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