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Items to be Discussed Today

• Two Major Documents Developed by the 

Ohio AWWA Technology Committee

• Why the Technology Committee Develops 

Guidelines / Checklists

• Guidelines / Checklists that have Been 

Developed



Other Items to be Discussed Today

• Guidelines / Checklists that have Recently 

Been Developed

• Guidelines that have Been Revised by the 

Guidelines Review SubCommittee

• Future Technology Committee Endeavors



Two Major Documents Developed 

by the Technology Committee



First Major Type of Document

1 Guidelines -

Documents that 

establish:

• Required performance 

(approval) criteria, and

• Procedures for 

obtaining Ohio EPA 

approval of:

WTP components

with alternate

design criteria

1) Guidelines

2) Checklists

“Alternate” means different

than Ten-States Standards (TSS)

i.e., High-Rate, and

Emerging Technologies



Second Major Type of Document

2 Checklists -

White papers that:

• Summarize timely 

issues, concerns, etc. 

about a particular 

subject of interest to 

our Ohio water-supply 

community

1) Guidelines

2) Checklists



Why the Technology Committee 

Develops Guidelines



Guidelines are Developed

for Two Principal Reasons

1. So “High-rate” and “Emerging”

Technologies can be approved

by Ohio EPA more efficiently

And . . .

2. To help Ohio PWSs continue to

cost-effectively meet increasing customer demands for:

– water-quality (Regulatory driven), and

– water-quantity (Capacity driven) improvements

Cincinnati, Cleveland &

Columbus have collectively

saved an estimated $0.5B

in Capital costs.



Guidelines/Demo Studies Allow Ohio EPA

to Approve High-rate and Emerging Tech

Detail Plans of TSS 

(Conv) Technologies

“Higher” Project 

Capital Cost

Ohio EPA Plan Approval of “Conv Tech”

Detail Plans of 

H-r / Emerg. Tech

“Lower” Project 

Capital Cost

Ohio EPA Plan Approval of “H-r / Emerg. Tech”

Demonstration 

Study Protocol 

Demonstration 

Study Report

Ohio EPA Demonstration Study Approval

Conduct

Demo Study 



Guidelines/Demo Studies Allow Ohio EPA

to Approve High-rate and Emerging Tech

Detail Plans of TSS 

(Conv) Technologies

“Higher” Project 

Capital Cost

Ohio EPA Plan Approval of “Conv Tech”

Detail Plans of 

H-r / Emerg. Tech

“Lower” Project 

Capital Cost

Ohio EPA Plan Approval of “H-r / Emerg. Tech”

Demonstration 

Study Protocol 

Demonstration 

Study Report

Ohio EPA Demonstration Study Approval

Conduct

Demo Study 



What are “High-rate” and 

“Emerging” Technologies ?

Ohio EPA’s plan-approval process for both:

• Water-supply Sources, and

• WTPs . . .

. . . is based on the “shall & must” statements 

of  “Ten-States Standards (TSS)”

• “High-rate Technologies” are those operated 

at rates higher than allowed by TSS, and

• “Emerging Technologies” are those that are 

not adequately addressed in TSS



Ten States Standards (TSS)

has Three Major Divisions

1

3

2



TSS’s 1. Policy Statements and

2. Interim Standards can be Considered 

by Ohio during Plan Approval



Ohio EPA Relies Heavily on

TSS’s 3. Recommended Standards 

Requiring the “Shall and

Must” Recommended

Standards during Plan

Approval



Former Emerging Technologies 

Currently Included in 2012

3. Recommended Stds of TSS

Additions to TSS in 25 years of Ohio’s 

Technology Committee’s existence:

• Filtration rates have been increased from 2 gpm/sf 

to 2 – 4 gpm/sf, etc.

• Different types of filters are now acknowledged

• Design criteria for Tube-settler and Plate-settler 

units are now included

• Design criteria for Ozone systems now included



Different Filter Types 

Acknowledged by 2012 TSS



Ozone Systems have Design 

Criteria in TSS 2012 Edition

Copied from Ten States Standards



Why the Technology Committee 

Develops Checklists



Checklists are also Developed

for Two Principal Reasons

1. To provide useful information to Ohio PWSs 

about an important topic in a concise and 

timely manner – e.g., Algal toxins

And . . .

2. To also help Ohio PWSs continue providing 

high quality drinking water to customers in a 

cost-effective manner – e.g., optimize existing 

treatment



Guidelines that have

Been Developed



2 High-rate and 6 Emerg Tech 

Guidelines already Developed



4 More Emerging Tech and

1 More High-rate Guidelines 

already Developed (cont)

Copied from Ohio EPA’s website



Overview of the Guidelines

Standard Contents:

• Purpose

• Background and 

Objectives

• Other Applicable 

Guidance

• Procedures

1. General criteria

2. Demonstration study 

criteria

3. Approval criteria

High-rate Tech

Guidelines

Emerging Tech

Guidelines

Plan Approval

Guidelines

First

Then

And,

Finally



A Guideline’s “Procedures” 

Section has Three Sets of Criteria

1 General Criteria establish 

“shall / must” TSS Design 

criteria, etc.

2 Demonstration Study 

Criteria recommend Demo 

study procedures to be 

followed to obtain Ohio EPA 

approval for a High-rate or 

Emerging Technology

1) General and

2) Demonstration

Study Criteria

are

Recommendations



The Procedures Section (cont)

3 Approval Criteria are 

the Parameters:

• Agreed upon in the 

Guidelines between 

Ohio AWWA and 

Ohio EPA, and

• Agreed upon in a 

Protocol between the 

PWS and Ohio EPA 

prior to the Demo 

Study, and

• With which Demo 

Study results are 

compared to obtain 

Agency approval of 

the High-rate or 

Emerging Tech

3) Approval 

Criteria 

Wording is 

Carefully 

Developed



“Other Guidance” that has 

Been Developed by Ohio EPA

• ASTM AWWA Pipe 

Policy

• Guidance for Installation of 

Automatic Flush Hydrants 

in Distribution Systems



“Plan-approval” Guidance

Developed by Technology Comm

• Ohio EPA Plan Review Procedures for 

Drinking Water Facilities (i.e., Community 

Public Water Systems, PWSs)

• Detail Plan Submission Guidance for Non-

Community PWSs



The Plan Review Procedures are 

Overall Guidance for “Community” 

PWSs
• Introduction

• Pre-Design Activities

• Design Preparation 

and Plan Review

• Construction

• Appendix A -

Agency fees and 

performance goals

• Appendix B -

Reference documents 

used for plan approval

Those Ohio EPA uses to review

and approve your Detail plans



The Plan Review Procedures 

have been Revised Twice

• First Revision (~2004)

– Appendix B was added – a list of reference 

documents used by Ohio EPA for Plan Approval

– Appendix C was added – a list of items  required 

on detail plans submitted for Plan approval early 

for Design-build projects

• Second Revision (~2014)

– Appendix C was revised, and now applies to both 

Design-build and Design, bid build projects          

( Can save 6 – 9 months on a project schedule )



The Detail Plan Submission 

Guidance is for

“Non-Community” PWSs

• This guidance was 

developed to prioritize 

the circumstances 

requiring plan approval.

• Non-Community PWSs 

tend to change more 

frequently, and can go in 

and out of existence 

fairly quickly and easily.



Submission Guidance for

“Non-Community” PWSs (cont)

• Pre-existing non-community PWSs are still 

actively being identified and introduced to 

the Ohio EPA drinking water program.

• The plan-approval process must include 

formal well site acceptance for all cases 

except “discovered” wells (i.e., a well in 

operation when Ohio EPA discovers the 

system that meets the definition of a PWS).



“Plan-approval” Guidance

that has Been Adopted into Rule

• Approved Capacity Document

– Questions & Answers

– Water Production Projections - Worksheet

• GLUMRB Recommended Standards for 

Water Works – “Ten-States Standards, TSS”

• Guidelines for Design of Small Public Water 

Systems – “Greenbook”

• Guidelines for Arsenic Removal Treatment 

for Small Public Water Systems



Approved Capacity Document

I. Purpose

II. Background and Objectives

III. Other Applicable References 

IV. Definitions

V. Approved Capacity

Requirements

VI. Planning Criteria

VII. Design Criteria for

Determining Component

Capacity

Plan approval now includes both

WTPs and Water-supply Sources

• Was developed in close collaboration

with Ohio AWWA Technology Comm.

• First Guideline to become a Rule

• Was approved by the Governing

Board of the Ohio AWWA Section



Checklists that have

Been Developed



Checklists that have

Been Developed
• Checklist for Preliminary Submittals of 

Design-Build Water Treatment Plant Projects 

(Appendix C for First “Revision” of

Ohio EPA Plan Review

Procedures)

• Checklist for Review and Optimization of 

Treatment for Protection Against Waterborne 

Disease



And, there’s a White Paper on 

Disinfection with Hypochlorites

• Introduction

• Hypochlorite 

chemistry

• Storage

• Decision to convert 

from gas chlorine to 

hypochlorite

• Design considerations

• System operation



Guidelines / Checklists that 

have Recently Been Developed



More Recent Subcommittee / Guidance

• Algal Toxin Treatment White Paper

• Aeration to Remove THMs White Paper

• Non-Potable Water

• Backflow Prevention

• Depressurization

• Multi-Barrier Microbial Reduction

Recent Technology Committee 

SubCom Topics Addressed



Algal Toxin Treatment White Paper

Topics:

• Introduction

• Treatment

– Source water

– Conventional

– Additional techniques

• Residual-handling Issues

• Other Resources



White Paper on Cyanotoxin Treatment



Cyanotoxin White Paper (cont)



White Paper on Aeration

to Reduce Trihalomethanes (THMs)

Compound Henry’s Constant

Atmospheres at 20 C

Chloroform 170

Bromodichloromethane 118

Dibromochloromethane 47

Bromoform 35



• Offers Guidance and Education for Water Systems to Remove 
THMs in Clearwells or Storage Tanks 

White Paper on Aeration (cont)



White Paper on Use of

Non-potable Water

• Outlines Strategies and Guidance on Using 

Non-Potable Water

• Water Reuse

• Dual Plumbing Systems

• Purple Pipes

• Cisterns 



Revision of Backflow Prevention Requirements

Purpose

• To Clarify / Reduce the Requirements for 

Air Gaps / Backflow Preventers in Plan 

Approval

Air Gaps

• When Air Gaps Are Required, a 

“Simplified” rectangular weir equation 

can be applied and a 1-inch safety factor 

added to the calculated water level result

• Air Gaps Still Required Where Sanitary 

Sewer is Final Destination



Depressurization Subcommittee

Goal:  Put These Documents into a Workable 

Rule



Depressurization Subcommittee (cont)

Goal:  Put These Documents into a Workable 

Rule
• Type 1:  Positive Pressure Maintained

• Type 2:  Positive Pressure Maintained, then Controlled 

Shutdown

• Type 3:  Loss of Pressure at Break Site / Possible Local 

Depressurization

• Type 4:  Widespread Depressurization 

For Instance:

City of Columbus (800+ 

breaks/year)

• Type 1:  5% of breaks

• Type 2:  95% of breaks

• Type 3:  0% of breaks

• Type 4:  0% of breaks

WRF Study Recommends No 

Bact. Samples for Type 1 and 

2 Breaks



“Draft” Multi-Barrier,

Microbial-reduction White Paper
• Enhance Public health by Incentivizing PWSs to add 

Additional Treatment (e.g., UV, etc.).

• Federal Rule defines “post-filtration” UV and does not 

indicate set turbidity level where UV becomes less 

efficient.

• Subcommittee working with the OSU Water Resources 

Center to determine if a combined, filtered-water turbidity 

exceedance reduces UV effectiveness at < 5 NTU.

• Perhaps Incentivize additional Treatment by allowing 

Public notification language to be softened following a 

combined, filtered-water turbidity exceedance



Guidelines that have been 

Revised by Ohio AWWA / EPA



Membranes to meet Treatment 

Requirements for Ground Water

Significant Revisions:

• A demonstration study is not required if the 

membrane is being used to remove hardness

• The number of water-quality parameters, 

and the frequency of sample collection has 

been reduced



Clarifier and Filter Ratings at 

Surface Water Treatment Plants

Significant Revisions:

• Filter media that meets TSS criteria:

– dual-media,

– 24 – 30 in. of media, and

– > 12 in. of media with an effective size (e.s.) of 

0.45-0.55 mm

are automatically approved at 4 gpm/sf

• i.e., No demonstration study required



Clarifier and Filter Ratings

at Surface WTPs (cont)

• Length of time for a demonstration study 

has been changed from:

– Four, 2-week seasonal periods

to

– One, 6-week period

• Engineering submission required to justify 

not demonstrating most challenging water



Clarifier and Filter Ratings

at Surface WTPs (cont)

• Eliminated need to monitor particle counts 

for low-turbidity source waters

• Discussing elimination of demonstration 

study for media that meets TSS, but has:

– > 30 in. of media, and/or

– < 12 in. of media with an e.s. of 0.45-0.55 mm

if L / d ratio ( media depth / e.s.) > 1,000



And . . . You can find all this Good 

Stuff on Ohio EPA’s Website

http://epa.ohio.gov/ddagw/rules.aspx#115095425-engineering



Future Technology

Committee Endeavors



Guidelines Awareness Training

• Technology Committee and Ohio EPA are 

periodically presenting so more PWSs and 

Design engineers are familiar with:

– existence of the Guidelines, and

– content of the Guidelines

i.e.,  Today’s Presentation



Other Items the Technology 

Committee is Working on

• Design Criteria that would Eliminate the 

need for Demo Studies, either added:

– to the Approved Capacity document, or

– in The Ohio State Standards (TOSS), A future 

Ohio document that would address additional 

Capacity issues during the Plan-approval process

Bottom Line – Plan approval for Emerging 

technologies without a Demo study



Procedures are Being Discussed to 

Develop Design Criteria

• These Design criteria for Emerging technology, 

as a Supplement to TSS:

– would position Ohio EPA to grant plan approval 

without the PWS having to conduct a bench-, pilot-

or full-scale demonstration study

and . . .

– make it possible for small and medium-sized 

Ohio PWSs to avoid costly Demo studies and 

therefore install cost-effective Emerg technology



Initial Approach the Emerging 

Technology SubCom is Considering

1. Identify “Emerging technologies” most 

desired by Ohio PWSs (e.g.,):
– high-rate clarification (ballasted flocculation units, plate 

settlers, Superpulsators, dissolved-air flotation, etc.)

– low-pressure membranes for treating surface-water 

supplies

– certain types of water-softening units

– in-line, rapid-mix units

– etc., etc. . . . etc. ( Tell us what you’re interested in )



Initial Approach (continued)

2. contact the reliable manufacturers of these 

technologies,

3. request a list of where these technologies 

are currently in operation,

4. collect sufficient full-scale data from these 

operating systems,



Initial Approach (continued)

5. Determine:

– which operating parameter(s) should be used,

– how much operating data is necessary,

– what timeframe of data should be collected,

– frequency of the full-scale collected data,

– how this data should be statistically analyzed,

– format in which results should be reported,

– etc.



Initial Approach (continued)

6. develop “Draft” design criteria for each 

emerging technology for discussion among 

Ohio EPA, Ohio AWWA, and the OSU

and

7. work effectively with Ohio EPA to agree 

on “Final” design criteria to be used by the 

Agency in its plan approval process.



Items that were Discussed Today

• Two Major Documents Developed by the 

Ohio AWWA Technology Committee

• Why the Technology Committee Develops 

Guidelines / Checklists

• Guidelines / Checklists that have Been 

Developed



Other Items that were Discussed

• Guidelines / Checklists that have Recently 

Been Developed

• Guidelines that have been Revised by the 

Guidelines Review SubCommittee

• Future Technology Committee Endeavors



Next Processes / Rules to Be Discussed? 

Likely based on Survey Monkey Results

• Advanced-oxidation Processes

• Treatment processes Ohio 

Section AWWA members are 

interested in  . . . . .  LET US 

KNOW

• Etc.


