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“You can do what I cannot do. 
I can do what you cannot do. 

Together we can do great things”

    -Mother Teresa



CLASS AGENDA

Operations Compliance Overview / WQAA:  Asset 
Management 

Sampling and Data Collection

Treatment and Chemistry



OPERATIONS OVERVIEW

Goal - Effective Operations/Planning to avoid:
• Health and Environmental Issues
• Non-Compliance
• Costly Emergency Responses
• Customer Dissatisfaction (Bad Press)



Self Assessment Sample Questions
Operation

Do the water/wastewater operator(s) have a copy of the engineer’s as-built 
drawing of the treatment facility and distribution/collection system?  OR can 
you get a copy when needed?

Does the water/wastewater system have Standard and Emergency Operating 
Plans?

Who has copies?  Are they reviewed?  Is training available?  Are new 
employees provided copies?

Have consumers expressed any complaints with the taste or odor of the 
water over the last three years?



CNN.com

www.dailymail.co.uk

Waterlogic.com Nbcnews.com

http://www.dailymail.co.uk/


Self Assessment Sample Questions
Asset Management
• Does the water/wastewater system have an inventory of the 

assets of the system and their condition?

• Is the condition of water/wastewater system components 
assessed on a regularly scheduled basis?

• Does the water/wastewater system have a Capital 
Improvements Plan that covers at least the next three (3) to five 
(5)years?  Ten (10) Years?





Sampling and Data Collection



SAMPLING AND DATA COLLECTION

• Drinking Water Samples
 Compliance
 Operational/Treatment

• Wastewater Samples
 Compliance
 Operational/Treatment

• Using the Data
 Optimizing water and wastewater treatment
 Tracking and Maintaining compliance



Sample Collection Basics

What samples are you collecting?

What samples are you required to collect?

Why are you collecting any other samples?

When are you collecting your samples?

When do you review the data?

What do you have to do if ….?



I don’t know, we have always collected…

Check your Water Allocation Permit for any sampling 
requirements.

Check any BSDW Treatment Permits for sampling requirements.

Check any NJPDES/MUA permit requirements.

Think about any Operational samples you choose to collect.

The rest may be from earlier sampling requirements, and not 
needed.



NJDEP Water Watch





Safe Drinking Water Act

Distribution System Sampling Rules
• Total Coliform Rule
• Disinfection Residual
• Disinfection Byproducts Rule
• Lead and Copper Rule

Point of Entry Sampling Rules
• Nitrate
• Volatile Organics/Synthetic 

Compounds
• Inorganics/Secondary's
• Radiologicals

Other Sampling
• Ground Water Rule
• LT2 - Surface Water Treatment
• UCMR 
• Emerging



SDWA Triggers for Immediate Action

• Routine Total Coliform sample is total positive.

• E. Coli in repeat or source sample.

• Nitrate MCL Exceedance.

• Waterborne Disease Outbreak/Emergency

• Turbidity (if no filtration)

• Chlorine Dioxide MRDL Exceedance



Using the Data
Data should be reviewed promptly to be effective for maintaining 
system quality.

Review data to confirm proper treatment operation.
Confirm data is accurately reported to the NJDEP by the required 
deadline.

Review data to note possible changing conditions before there is 
a water quality issue.

Review data to confirm that no MCLs or permit limits are 
exceeded.



Lead and Copper

• Lead and Copper Rule (1991 and still changing):
• EPA Service Line Inventory by 10/16/2024.
• NJ Replacement of all Lead Service Lines (including galvanized) by July 

2031

• Lead and Copper Rule Improvements (LCRI) in progress

https://www.epa.gov/ground-water-and-drinking-water/lead-and-copper-rule-improvements



Water and Wastewater 
Treatment Chemistry



1st Module – Surface Water



Water and Wastewater Treatment

• SWTP is a multi-step reactor
• Original Intent:

• Big goal: Remove turbidity
• i.e., make “cleaner” water
• Clearer – “turbidity” is cloudiness
• Turbidity measures opacity
• Surrogate for most organic and inorganic 

contaminants listed in the SDWA
• Modern Regulations:

• Remove/oxidize organics (prevent DBP 
formation)

• Remove or inactivate microbials…
• Giardia
• Cryptosporidium
• Viruses



Process Monitoring – With Goals

1. Pretty Clean (< 1 NTU)
2. Very Clean (< 0.3 NTU, 

often <0.1 NTU)

3.Clean *and* Disinfected

Fate of Waste Streams: Liquid waste from filter BW’s is decanted and recycled.  Sludge from 
clarifiers and BW settling is settled/thickened, then the thickened sludge is pressed. Liquid 

recycled is limited to < 10% of overall plant flow (but typ. 2-3%).

4.Clean, Disinfected, 
Non-Aggressive



Regulations – SWTR Overview
Killing or neutering 

microbials (note “log 
removal” concept) –multi-
barrier approach gives log-

removal or inactivation 
credits for traditional 

treatment, plus CT based on 
different oxidants, or UV

Turbidity Performance 
(next slide)

DBP’s – balancing oxidant use 
against generation of 

carcinogens



Regulations – SWTR - Turbidity



Design Criteria - Overview
• More similar to wastewater treatment plant than 

typ. groundwater

• 1st thought: what’s my source?

• River – higher “flashy” turbidity, sedimentation or 
ballasted flocculation

• Reservoir or Lake – lower more consistent turbidity, 
algae, T/O probs, sedimentation or flotation (DAF)

• Seawater – Coarse Screening  Pre-Treatment  RO



2nd Module – Groundwater



Groundwater – Typical Processes

• Oxidation
• Filtration 
• Adsorption
• Ion Exchange
• Air Stripping
• Clarification (rare)



Adsorption

• Typically used to remove 
organic compounds that 
cannot easily be stripped 
or some taste/odor 
compounds (examples: 
MTBE, iPMP, PFOA)

• Can either be 
backwashed, or if 
contaminants are 
hazardous waste (ex. 
Radionuclides), taken 
offsite and disposed of, or 
“reactivated” (for GAC, 
this means heated to a 
high temp)

• Different from sieving

• Adsorbing contaminants onto pore sites on the 
media… the full bed depth is used, and contaminant 
saturation is typically monitored at regular stations 
across the depth of the reactor bed



Ion Exchange
• Often used for removal of dissolved metals 

(Fe, Mn, Ca, Mg)

• Should be familiar – this is home water 
softener technology, on an industrial scale

• Uses brine-saturated resin to drive dissolved 
metals out of solution in exchange for sodium

• Okay expect in populations with cardiac 
conditions or high blood pressure (example: 
nursing homes)

• Sometimes used for radionuclide removal, 
depending on chemical species



Groundwater – Process Control

• Process control is much simpler in groundwater 
treatment

• You’re usually operating under pressure, so level 
control is not a concern

• Significantly lower bar to reach in terms of worry 
about microbial removal/inactivation

• Water quality is monochromatic
• Temperatures is usually very consistent 50-55 F



3rd Module – Wastewater



Wastewater – Intro and Objectives
• Big picture – trying to take human-generated liquid 

water waste, and condition it back to match the 
chemical quality of its receiving water body

• “Put it back the same way you found it”

• This is traditionally broken into three major processes:

• Primary Treatment – removal of larger solids
• Secondary Treatment – removal of “oxygen demand”
• Tertiary Treatment – recent, removal of nutrients
• Then disinfection and discharge



Wastewater – Primary Treatment
• This is where the majority of TSS removal occurs

• Wastewater collection system brings liquid waste by 
gravity and/or pumps to common influent chamber

• Plant then typically flows by gravity to discharge

• First stop is the “headworks” where large particulate 
matter is screened out, channeled to a dumpster or 
holding area, and carted to landfill in batches

• Then, simple clarification is performed…
• Materials heavier than water sink (grit)
• And materials lighter than water (fat, oils grease) are allowed 

to float to form a scum)
• Grits and scum are then removed, concentrated, and 

carted away



Wastewater – Secondary Treatment

• This is where the majority of BOD 
removal occurs

• Biological treatment process

• Uses aerobic bacteria to consume 
carbon

• Air is fed as a process fluid

• The biomass is settled and a fraction 
of it is returned to re-seed the 
treatment process (“return activated 
sludge”)



Wastewater – Tertiary Treatment
• Nutrient removal

• Nitrogen and Phosphorus
• These nutrients promote overgrowth of 

aquatic weeds, blue-green algae

• Nitrogen - removed via biological 
oxidation of nitrogen from ammonia to 
nitrate (nitrification), followed by 
denitrification, the reduction of nitrate 
to N2 gas. Nitrogen gas is released to 
the atmosphere.

• Phosphorus – Can be removed either 
biologically or by chemical 
precipitation



Other New and/or Upcoming

• EPA 8/17/23 EPA Releases Initial Nationwide Monitoring Data 
on 29 PFAS and Lithium

• NJDWQI – 1,4 Dioxane and Cyanotoxins
• EPA March 3, 2023 - EPA Takes Action to Improve 

Cybersecurity Resilience for Public Water Systems
• EPA 7/12/23 Cyber Security Rule paused

• EPA AWIA 10/23/18 RRA, ERP Certifications – next cycle 
deadlines start March 31, 2025



Any Questions?
Contact Information:

Karen L. Benson, P.G.   Patrick K. Cole, P.E., CME, CPWM
E-mail: kbenson@h2m.com   E-mail: pcole@h2m.com 
Phone: (862) 207-5900, Ext. 2279   Phone: (732) 414-2661, Ext. 2104

mailto:kbenson@h2m.com
mailto:pcole@h2m.com


FULL SERVICE:
Architecture | Structural Engineering | MEP Engineering | Landscape Architecture

Wastewater Engineering | Water Supply Engineering  | Civil Engineering | Land Surveying
Environmental Planning | Environmental Permitting | Construction Administration | REIS

500+
Staff
Members

38
LEED
APs

65
Registered
Architects

103
Professional
Engineers

OFFICES:
Melville, NY    New York, NY  Riverhead, NY   Suffern, NY   Troy, NY  Westchester, NY

Butler, NJ   Central Jersey, NJ  Parsippany, NJ  Windsor, CT  Pittsburgh, PA  Pembroke, FL

ABOUT H2M
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