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Everyone deserves

clean water.

OUR MISSION



Ancient Rome invented plumbing 

and had the same problems.



The UK can provide a glimpse 

into our future problems.



Cause & Effect

https://www.nbcnews.com/think/opinion/rampage-suggests-humans-who-mess-nature-are-real-monsters-too-ncna865226



Revised US Lead & 
Copper Ruleé

https://www.ecfr.gov/current/title -40/chapter -I/subchapter -D/part -141/subpart -I/section -141.82#p-141.82(c)(2)(v)

ñThe water system must evaluate the effect of the 
chemicals used for corrosion control treatment on 
other drinking water quality treatment processes.ò



Dangerous

Chemicals

Expensive

Chemicals

Disinfection

Byproducts

Low Chlorine 

Residuals

A study cited by EPA concluded 

as much as 35% of the 

phosphorus load on wastewater 

plants comes from corrosion 

control products for drinking water  

Extra Pumping & 

Electrical Cost

Phosphorus 

Discharge

Utilities should minimize use and 

potential exposure to dangerous 

chemicals, such as phosphoric 

acid, sodium hydroxide & calcium 

hydroxide

ñIn cases where more than one 

treatment option can meet OCCT, 

systems may want to consider 

cost factors.ò

-EPA, 2018

When pipe wall arenôt clean, it 

takes more energy to pump 

the same amount of water, 

leading to excess cost and 

premature equipment failure 

When low residuals are 

encountered, more chlorine is 

added which leads to oxidizing 

more organics, which leads to 

excess disinfection byproducts 

Corrosion of infrastructure 

leads to iron in the water, 

which reacts with chlorine 

resulting in lower residuals

Optimal Corrosion Control Treatment Evaluation Technical Recommendations for Primacy Agencies and Public Water Systems (epa.gov)

https://www.epa.gov/sites/default/files/2019-07/documents/occtmarch2016updated.pdf


Drinking Water 

Treatment

SEAQUEST



Why is there Corrosion?

Cathodic Protection? 

Anodic Protection?

Oxygen Barriers?

Coatings? 

Sac. Anodes? 

Charge?

https://en.wikipedia.org/wiki/Cathodic_protection



Building Mineral Scale is the Answer! é.

pH Control = Carbonate Scale

Ortho/Zinc Phosphate = Phosphate Scale

Blended Phosphate = Phosphate Scale 

Silica = Silica Scale 



Building mineral scale 

is complicated



Conditions continuously change

Pipe installed

Corrosion begins

Scale begins (1-3 years)

Scale changes (3-5 years)

Scale changes (5-8 years)

Scale changes (8-10 years)

Corrosion! (10-15 years)

Scale changes (15-20 years)

Flow 10x less (20 years)

Scale must continuously

change to keep up with

environmental factors 

(such as flow, temperature, 

pH, chlorine, minerals, 

electrochemical potential...)

Hint: all of this was invented 

for industrial water treatment 

where conditions can be controlled



Corrosion happens underneath



You canôt stop cavities

by adding more plaque.



Wastewater 

Treatment

SEAQUEST



How do Coagulants Work?

https://www.thameswater.co.uk/media-library/home/about-us/responsibility/education/the-sewage-treatment-process/the-sewage-treatment-process.pdf



How does Coagulation Work?

Primary coagulants 

neutralize the charge of 

pollutants so they can 

bind together easier

Coagulation aides 

(flocculants) add density 

(particle agglomeration)

so the sludge survives 

downstream and settles 

more rapidly 



About Coagulantsé
Charge:

Different types of pollutants carry many different attributes, which govern the selection and use of treatment 

process and additives. Coagulants are available with the following charges so the appropriate match to 

corresponding pollutant charge can be made: 

ÅCationic (positive)

ÅAnionic (negative)

ÅNonionic (neutral) 

Type: 

Coagulants are either metallic salts or polymers. In some cases (typically industrial use) blends are utilized. The 

most common coagulants used in municipal wastewater treatment are: 

ÅAl
2
(SO

4
)
3
åaluminum sulfate (alum)

ÅFeSO
4
åferrous sulfate 

ÅFe
2
(SO

4
)
3
åferric sulfate 

ÅFeCl
3
åferric chloride 

ÅAl
n
(OH)

m
Cl(3

n-m
)
x
åpolyaluminum chloride (PAC, PACI, ACH, PACH)



Alum

ÅAlum was one of the earliest coagulants developed, and is typically produced as a 8.3% active 

liquid or 17% active solid

ÅAlum readily dissolves with water and does not produce staining in chemical feed equipment 

ÅAlum is typically effective only at specific pH range 5.8 -6.5

ÅIn some waters it can be difficult to achieve proper flocculation, often leading to a significant 

over-use of alum 

ÅAs an inorganic coagulant with zero basicity, use will decrease alkalinity of the water (pH will 

decrease) 



Ferric

ÅBecause ferric hydroxide is formed at low pH values, it is possible to use as low as pH 4.0

ÅFerric floc is typically heaver and settles faster than alum floc  

ÅBecause ferric hydroxide floc does not redissolve at higher pH values, ferric is often used for 

color removal when oxidizers are used (such as potassium permanganate typically associated 

with iron and manganese)

ÅAs an inorganic coagulant with zero basicity, use will decrease alkalinity of the water (pH will 

decrease) 



PAC and Engineered Coagulants

ÅThe length of the polymerized chain, type ( PACl, ACH, PACH), molecular weight and basicity is 

determined by the manufacturing process and degree of polymerization 

ÅIn many cases the lower basicity products (25 -45%) are used for phosphorus removal 

ÅIn most cases the use of PACs consume less alkalinity than inorganic coagulants such as ferric 

and alum, which creates a broader pH working range and less reduction of finished water pH

ÅLess sludge is typically created using PACs since effective dosages are typically lower 



Cool Things to Know

ÅThere are other organic coagulants (such as polyDADMAC , polyamine, Tannins) which do not 

depress pH and generate very little sludge, however they are typically not used in municipal 

water treatment because they underperform metallic coagulants in removing color and organic 

materal

ÅDisinfection with sodium hypochlorite typically raises the pH of the finished water, and in some 

cases where PACs are used this is enough to eliminate post -coagulant lime feed 

ÅBasicity is a measure of the number of hydroxyl ions included in the structure of a metallic 

coagulant. The higher the basicity the less impact on finished water pH. (alum has zero basicity 

since there are no OH -)

ÅFlocculants can be used for rapid settling or to add strength to the sludge. Typical flocculants:

-Bentonite 

-Calcium Carbonate 

-Sodium Silicate 

-Anionic Polymers (various molecular weights) 

-Nonionic Polymers (various molecular weights) 



é..an example of unintended consequences 

and what we can learn from the UK



https://quizlet.com/246086779/apes-phosphorus-cycle-diagram/

Phosphorus

ÅCannot be manufactured and there 

is no substitute for it 

Å Is essential for all living matter 

Å Equilibrium cause / effects from too 

much in the waste water supply 

Å Discharge from waste treatment 

plants is regulated

Å As much as 35% of waste water

flow can be due to corrosion control 

in drinking water (Rogers, 2014)



Predicting the Future (Part 1)

2014:

ê7{§zsg^®s~|« ~p Jr~«§r~ª¯« Pªk^®{k|® ~p -ªs|ys|q W^®kª p~ª Nsq|spsg^|® W^«®kµ^®kª Pªk^®{k|® Jz^|®« s| ®rk 

+rk«^§k^yk *^· W^®kª«rki J~ª®s~| ~p Vsªqs|s^ëÎ åClayton Cope, Lovettsville, VA thesis presented to University of 

Virginia

ÅñPhosphorus, in the form of orthophosphate, is added to drinking water in approximately 40% of United States (U.S.) public water systems 

as a lead corrosion control inhibitor. Typical phosphorus residuals are approximately 0.2 - 1.0 mg/L as P. However, in other countries, such 

as the United Kingdom, roughly 90% of drinking water systems utilize phosphorus corrosion control inhibitors; with residuals nearly double 

those of the United States. Discussion has arisen over whether the U.S. should adopt corrosion control polices that mirror those of the 

United Kingdom (i.e., more drinking water systems adding phosphate and residual levels doubling). However, little is known about the 

effects this change would have on wastewater treatment plants (WWTPs) treating the amended drinking water.ò

ÅñAs natural water bodies have deteriorated in quality, the U.S. Environmental Protection Agency (USEPA) has restricted phosphorus 

discharge from WWTPs. This is especially apparent within the Chesapeake Bay watershed, where WWTPs follow some of the most 

stringent nutrient control policies under the 2010 Chesapeake Bay total maximum daily load (TMDL).ò

ÅñA survey of significant WWTPs within the Virginia portion of the Chesapeake Bay Watershed was conducted to investigate the effects 

increased phosphorus loading to drinking water residuals of 2 mg/L as P from phosphorus corrosion control inhibitors would have on 

WWTP treatment and total solids disposal practices.ò



Predicting the Future (Part 2)

2014:

Anticipated impacts from increasing corrosion control phosphorus use in the US in line with current UK use:

ÅñThe most common change to advanced treatment resulting from increased phosphorus loading was an increased addition of aluminum 

sulfate (88%), and the two most common changes to total solids disposal were an increase in the amount of total solids being disposed 

(83%) and an increase in the phosphorus concentration of the total solids being disposed (33%).ò

ÅñThe average annual cost increase resulting from phosphorus loading was $22,867/million gallons a day (MGD) for changes to advanced 

treatment and $17,164/MGD for changes to total solids disposal.ò

ÅñWhile results showed that WWTPs can treat a phosphorus increase to 2 mg/L as P without violating TMDL permit levels, there will be a 

cost that every WWTP must determine and find a way to fund.ò



In 2020, wastewater phosphorus 
discharge levels in the UK were 

reduced to 0.25 mg/lé

https://www.ecfr.gov/current/title -40/chapter -I/subchapter -D/part -141/subpart -I/section -141.82#p-141.82(c)(2)(v)

The full impact of this change on how wastewater treatment 

plants are managed is only now becoming apparent



Dangerous

Chemicals

Expensive

Chemicals

Complex 

Logistics

More Sites 

Require 

Treatment

A significant increase in sludge 

production is creating cost and 

complexity to manage 

Increased 

Chemical Use

Increase in 

Sludge 

Output

Increased use and handling of 

coagulants and excess sodium 

hydroxide for pH control

The overall use, and direct raw 

material cost of chemical 

continues to increase

Coagulant use is increasing 

by >75% requiring additional 

UK manufacturing capacity

Most of the new sites requiring 

treatment are small, requiring 

more complex logistics  

The number of sites in the UK 

requiring phosphorus 

treatment is increasing by 70%



Wessex Water

Highlighted 24 small wastewater 

treatment sites impacted by increased 

costs linked to these regulations. 

Costs include:

Å Equipment (pumps, dosing plant, 

etc.)

Å Storage of raw materials 

Å Emergency showers and other 

safety requirements 

Å Site upgrades and improved access 

for chemical deliveries 

ÅCosts for managing increased 

sludge production

These costs were concluded to be 

ñdisproportionately expensiveò



ñThe anticipated UK demand by regulated water companies for ferric and ferrous salts needed for 

phosphate removal in wastewater is expected to grow significantly in the next five to ten years and 

could exceed the current levels of UK productionò
-Water Industry Journal 2021

ñWater companies face chemical supply disruptionò 
-BBC Sept 7th 2021

ñWater treatment rules eased due to chemical supply failuresò
-CIPD Sept 2021



Predicting the 
Future (Part 3)

ÅIn the UK, technologies to control corrosion 

using less phosphorus, and technologies to 

remove phosphorus using less chemicals 

(generating less sludge) are being explored 

ÅIn the US, many states are interpreting the 

revised lead copper rule as a mandate to use 

larger amounts of phosphorus to control lead 

ÅWastewater phosphorus limits continue to be 

reduced, and available supply of chemicals 

continues to be challenging (phosphorus use for 

water treatment is the second least valuable 

market for phosphorus producers)



A Holistic Approach 

to Water Quality

SEAQUEST



Lead 

Release

Copper 

Release

Steel 

Corrosion

Color / 

Appearance

Typical 

Dose

Product 

Cost

SeaQuest

pH Control

Silica

Ortho 

Phosphate

Blended 

Phosphates

Traditional Selection Criteria

Poor Performance

Acceptable Performance

Excellent Performance



Phosphorus 

Discharge

Chlorine 

Residuals

Disinfection 

Byproducts

Electricity / 

Water Flow

Workplace 

EHS

Total Use 

Cost

SeaQuest

pH Control

Silica

Ortho 

Phosphate

Blended 

Phosphates

Holistic Approach Selection Criteria

Poor Performance

Acceptable Performance

Excellent Performance



SeaQuest addresses every issue.

Dirty 

Water

Lead / 

Copper

Rogue 

Water Loss

$

Low

Chlorine
Biofilm

Low Bill

Rates
Dangerous

Chemicals

Clogged

Pipes

Expensive

Chemicals

Well

Productivity

Low

Pressure
Hard-to-Feed

Chemicals

Regulatory

Compliance

Disinfection

Byproducts

Excess

Flushing

Hard-to-Control

Chemicals



SeaQuest has treated

more than 8 trillion gallons of water. 



ñI WISH ALL WATER TREATMENT PROBLEMS WERE AS

QUICKLY AND EFFECTIVELY SOLVED.ò

ñMAKING MY LIFE A LITTLE EASIER BY

ELIMINATING THE MAJORITY

OF �&�8�6�7�2�0�(�5���&�2�0�3�/�$�,�1�7�6���´�³�7�+�$�1�.���<�2�8��WE ARE

IN COMPLIANCE FOR THE

FIRST TIME IN FIVE YEARS.òñDONôT EVER CHANGE

�7�+�(���3�5�2�'�8�&�7���´ ñRED

WATER
CALLS

DROPPED

TO ZERO.ò

ñTHE FLOW

STAYED 

THE SAME 

BUT NOW

THE PUMP 

WORKS 

HALF AS 

�+�$�5�'���´

ñBEFORE SEAQUEST

OUR WATER WAS PLUM

FRIGGIN HORRID.ò

ñNOW THE NURSE UNIFORMS

DONôT GET RED.ò
ñRED WATER COMPLAINTS

�6�7�2�3�3�(�'���2�9�(�5�1�,�*�+�7���´


