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A -W
ater Q

uality Standards 
(W

Q
S) O

verview

•
W

ho Establishes 
W

Q
S

•
W

hat are W
Q

S



W
ho sets W

Q
S?

•
U.S. EPA publishes national recom

m
endations

•
States establish standards under the Clean 
W

ater Act
•

U.S. EPA m
ust approve State standards

•
U.S. EPA m

ust propose and prom
ulgate federal 

standards for States that fail to adopt 
standards that m

eet CW
A requirem

ents



W
hat are W

Q
S?

•
Statem

ent of how
 clean w

e w
ant our w

aters-
three elem

ents
–

U
se Designations
•

W
ater supply, recreation, fish and w

ildlife
–

Criteria
•

narrative and num
eric criteria and values derived from

 
m

ethodsdescribed in rule 
–

Antidegradation
•

Found in O
hio Adm

inistrative Code
3745-1



U
se Designations

Defined in 3745-1-07;
Assigned in 3745-1-08 to -32

•
Aquatic Life
–

W
arm

w
ater

–
Exceptional w

arm
w

ater
–

M
odified w

arm
w

ater
–

Seasonal salm
onid

–
Coldw

ater
–

Lim
ited resource w

ater

•
W

ater Supply
–

Public
–

Agricultural
–

Industrial

•
Recreation
–

Bathing w
aters

–
Prim

ary contact
–

Secondary contact





W
ater Q

uality Criteria
1. N

arrative 3745-04
–

Free From

2. N
um

erical 3745-33 to -37
–

Aquatic life (chem
ical and biological)

–
Hum

an health &
 W

ildlife
–

W
ater Supply

–
Recreational &

 Aesthetics



Antidegradation –
N

ational Program
3745-01-05

•
Decision m

aking process for proposed or 
expanding discharges &

 dredge/fill activities
•

Levels of Protection
–

Tier I -existing uses m
ust be protected (w

hether 
designated in rule or not)

–
Tier II –

higher quality w
aters can be low

ered only 
if a need is show

n, but m
ust m

aintain use
–

Tier III –
O

utstanding national resource w
aters, 

w
ater quality cannot be low

ered * 



B –
O

hio’s N
utrient W

ater Q
uality 

Standards
•

M
ixing Zones

•
N

um
erical Criteria

–
N

itrogen
•

Am
m

onia
•

N
itrate + N

itrite

–
Total Phosphorus

•
Antidegradation 
(BADCT)



Stream
 M

ixing Zones

•
Acute Im

pact (m
ax)

–
Inside

M
ixing Zone 

M
axim

um
(IM

ZM
)

–
O

utside
M

ixing Zone 
M

axim
um

(O
M

ZM
)

•
Chronic Im

pact (ave)
–

O
utside

M
ixing Zone 

Average
(O

M
ZA)



Exam
ple -Receiving Stream

•
Pristine Creek, O

hio River Basin
–

Aquatic Life = W
arm

w
ater

•
Critical Conditions -W

inter w
ater tem

p 10 C, pH 8

–
W

ater Supply = Public, Agriculture, Industrial
–

Recreation = Prim
ary 



Am
m

onia -Aquatic Life



Am
m

onia-W
W

H, O
M

ZM



N
itrate + N

itrite -Drinking W
ater



N
itrate + N

itrite –
Aquatic life

•
N

itrogen is also to be lim
ited to the extent 

necessary to prevent nuisance grow
ths 

•
Currently O

hio has no num
erical nitrogen 

criteria
for aquatic life/aesthetics

•
N

itrogen lim
its to prevent nuisance conditions 

are determ
ined on a case-by-case basis

–
U

sing O
hio EPA, Association Betw

een N
utrients, 

Habitat, and the Aquatic Biota in O
hio Rivers and 

Stream
s, 1999



Total Phosphorus –
Aesthetic 

Conditions



Total Phosphorus footnote c
•

Total phosphorus shall be lim
ited to the extent necessary to 

prevent:
–

nuisance grow
ths and algae, w

eed, and slim
es that result in a violation 

of the w
ater quality criteria set forth in paragraph E of rule 3745-1-04

of the Adm
inistrative Code or, 

–
for public w

ater supplies, that result in taste or odor problem
s. 

•
In areas w

here such nuisance grow
ths exist, phosphorus discharges 

from
 point sources determ

ined significant:
–

shall not exceed a daily average of one m
illigram

 per literas total P, 
–

or such stricter requirem
ents as m

ay be im
posed

in accordance w
ith 

the International Joint Com
m

ission.
•

M
ajor Lake Erie Basin Dischargers have a 1 m

g/l average per rule 
O

AC 3745-33-06 
•

Currently O
hio has no num

erical phosphorus criteria
for aquatic life



Antidegradation BADCT



C -O
hio’s N

PDES Perm
it Process

•
N

PDES Regulatory 
Fram

ew
ork

•
N

PDES Program
 Areas

•
N

PDES Perm
it Lim

itations
•

Technology Based 
Effluent Lim

its (TBELs)
•

W
ater Q

uality Based 
Effluent Lim

its (W
Q

BELs)
•

M
onitoring



N
PDES Regulatory Fram

ew
ork

•
N

ational Pollutant Discharge Elim
ination System

 
(N

PDES)
•

Authorized by Clean W
ater Act Section 402, 

O
hio Revised Code 6111.03

•
Regulated under 40 CFR , O

AC 3745
•

Do I need an N
PDES perm

it?
–

point source
–

pollutants
–

w
aters of the state



N
PDES Program

 Areas
•

Program
 Authority

–
U

S EPA Lead
–

States, Territories, Tribes Lead
–

5 Areas of Delegation (Individual, General, Pretreatm
ent, Federal Facilities, Sew

age Sludge)

•
Program

 Areas
–

M
unicipal Sources (POTW

, Pretreatm
ent, Sludge, W

et W
eather, M

S4)

–
N

on-M
unicipal Sources (Process, N

on-process, Storm
 W

ater, CAFO
s, Vessels)

•
Facility Designation
–

M
ajor (M

uni > 1M
GD, N

on-M
uni –

rating sheet)
–

M
inor

•
Perm

it Types –
Individualand General



Develop TBELs

•
Technology Based Effluent Lim

its (TBELs)
–

Levels Playing Field
–

Based on Industry Categories
•

56 categories
–

Different Control Levels
•

BPT, BCT, BAT, N
SPS

•
Applying Effluent Guidelines
–

40 CFR 400-471
–

N
ew

 or Existing Source
–

M
any are Production Based (lb/day)



Develop W
Q

BELs

•
W

ater Q
uality Based Effluent Lim

its (W
Q

BELs)
–

Determ
ine W

ater Q
uality Standards

–
Characterize Effluent &

 Receiving W
ater

–
Calculate Param

eters
–

Apply Reasonable Potential



Develop W
Q

BELs –
W

ater Q
uality Standard

•
W

Q
S Com

ponents
–

Designated U
ses = 

•
W

arm
 W

ater Habitat
•

W
ater Supply –

Drinking, Agriculture, Industrial
•

Prim
ary Recreation  

–
N

um
eric and N

arrative Criteria -
–

Antidegradation
•

General High Q
uality W

ater



Develop W
Q

BELs -Characterize

•
Identify Pollutants of Concern
Identified in 303(d) list -im

paired or threatened 

•
Identify Critical Conditions
–

Low
 Flow, Tem

p, pH, hardness

•
M

odel Receiving W
ater

–
Sim

ple (m
ass balance) 

–
Com

plex  w
hen interactive dischargers

•
Calculate Param

eters



W
Q

BEL Exam
ple –

M
ass Balance

M
ass (kg/day) = Flow

 (Q
 in cfs) * Pollutant (C in m

g/l)
Q

rCr= Q
sCs+ Q

dCd
Q

s = critical upstream
 flow

Cs = upstream
 concentration of pollutant 

Q
d

= discharge flow
 

Cd = discharge concentration of pollutant
Q

r= dow
nstream

 flow
Cr = w

ater quality criterion of pollutant



The follow
ing values are know

n for ABC Inc., and Pristine Creek:
Q

s = critical upstream
 flow

= 1.20 cfs
Cs = upstream

 concentration of pollutant 
= 0.75 m

g/l
Q

d
= discharge flow

 
= 0.55 cfs

Q
r= dow

nstream
 flow

= 0.55 + 1.2 = 1.75 cfs
Cr = w

ater quality criterion of pollutant
= 1.0 m

g/l

𝐶𝑑
=

1.75
𝑐𝑓𝑠

1.0
𝑚
𝑔𝑙

−
1.20

𝑐𝑓𝑠
0.75

𝑚
𝑔𝑙

0.55
𝑐𝑓𝑠

Cd = 1.5 m
g/l of pollutant



Apply N
PDES Requirem

ents

•
Com

pare TBELs vs W
Q

BELs
–

U
se the m

ost stringent
•

Determ
ine Lim

itations
•

Apply Reasonable Potential
–

W
hich param

eters to include
•

Lim
it > 50%

 but < 100%
 of Existing Discharge, 

M
onitoring

•
Lim

it > 100%
 of Existing Discharge, Lim

it

•
Include M

onitoring Frequency



N
PDES M

onitoring and Reporting

•
M

onitoring C
onditions

–
M

onitoring Location (influent, internal, effluent)
–

M
onitoring Frequency

–
S

am
ple C

ollection (grab, com
posite)

•
A

nalytical M
ethods

–
40 C

FR
 136

•
R

eporting R
esults

•
R

ecordkeeping
–

S
ew

age S
ludge 5 yrs

–
E

verything else 3 yrs



D –
Future N

utrient Lim
it Changes 

•
N

ew
 Am

m
onia Aquatic Life Criteria

•
O

hio’s Aquatic Life N
utrient W

ater Q
uality 

Standards
•

U
SEPA PO

TW
 N

utrient Rem
oval 

Technology Review



N
ew

 Am
m

onia Aquatic Life Criteria

•
U

S EPA new
 Am

m
onia Criteria in 2013

–
Includes toxicity data for m

ussels and snails
•

O
ne set of Criteria –

based on tem
p/pH

•
U

S EPA Im
plem

entation Flexibility
–

Item
s to consider –

tem
p/pH, variances, 

designated uses, dilution, com
pliance schedules  

–
M

ay recalculate for site specific conditions (i.e. 
use different criteria if m

ussels are not present)
•

U
S EPA Guidance on M

ussel surveys



M
ussel Distribution



O
hio EPA M

ussel Collection Sites 
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N
ew

 Am
m

onia Aquatic Life Criteria

•
Studies show

 that activated sludge W
W

TPs 
can attain new

 criteria
–

how
ever low

er the m
argin of safety

•
Proposed Criteria w

as part of the O
hio EPA 

2016 Triennial Review
•

O
hio EPA Rule developm

ent continues



O
hio’s N

utrient Aquatic Life
W

ater Q
uality Standard (W

Q
S)

•
O

hio has been w
orking on W

Q
S for N

itrogen and Phosphorus since 
early 2000’s

•
Different N

utrient Criteria for different m
edia

–
Sm

all to M
edium

 Sized Rivers–
Stream

 N
utrient Assessm

ent Protocol 
(SN

AP)
•

Technical Advisory Com
m

ittee 2013 -2015
•

Tw
o Parts to SN

AP –
W

ater Q
uality Standard &

 Im
plem

entation 
–

Large Rivers
•

Data collection and theory developed
•

Early Stakeholder O
utreach and concept presentation in Fall 2018

•
Agency review

ing com
m

ents received
–

Inland Lakes
•

Part of proposed 2011 Inland Lakes Rule
•

Reassessing Inland Lakes Criteria as part of Agency Triennial Rule Review



U
SEPA PO

TW
 N

utrient Rem
oval 

Technology Review
•

U
S EPA planning to conduct national study of 

PO
TW

s
•

Study Goals
–

O
btain nationw

ide data on nutrient rem
oval to 

help set realistic and achievable reduction targets
–

Encourage im
proved &

 cost effective perform
ance 

–
Forum

 to share best practices

•
Q

uestionnaire still under developm
ent



Q
uestions?

Thank You


