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This presentation w
ill discuss: 

•
History of EPA’s Secondary Treatm

ent Requirem
ents 

•
Background on N

utrient Pollution 
•

O
verview

 of the N
ational Study of N

utrient Rem
oval and Secondary 

Treatm
ent 

•
Goals  

•
O

utcom
es 

•
Design of the Study 

•
Present Exam

ples (PO
TW

 Case Studies) of the Type of Inform
ation the 

Study w
ill Generate 

•
Dem

onstrate the Census Q
uestionnaire 
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H
istory of Secondary Treatm

ent 
•

Technology based lim
its that reflect the perform

ance of secondary 
treatm

ent (Federal W
ater Pollution Control Act of 1972) 

•
Lim

its for BO
D and TSS established in the m

id-1970’s 
•

Rem
ove the m

ajority of the oxygen dem
anding constituents (BO

D and 
CO

D) from
 m

unicipal w
astew

ater 
•

N
utrients (nitrogen and phosphorus) beyond m

etabolic needs of the 
treatm

ent system
 can be rem

oved under certain circum
stances -- 

m
ore on this later 
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W
hy should w

e be concerned about 
nutrients? 
•

Previous focus w
as environm

ental 
but now

 includes public health 
due to HABs and nitrate 

•
Elevated nutrient concentration is 
one of our biggest, m

ost 
w

idespread, pervasive w
ater 

quality problem
s 

 •
Likely to get w

orse unless there is 
a concerted long-term

 effort to 
reduce those concentrations 
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Credit St. Johns Riverkeeper 

N
arragansett Bay; 

credit Save the Bay 



W
hy should w

e be concerned about 
nutrients? 

•W
ell Docum

ented Problem
 and 

Im
pacts, e.g.: 

•
EPA: Science Advisory Board (2007), W

adeable 
Stream

s and Lakes Assessm
ents (2004, 2007) 

•
N

ational Research Council: M
ississippi River 

W
ater Q

uality (2008), U
rban Storm

w
ater (2008) 

•
U

SGS: Im
pact of N

utrients on Groundw
ater 

(2010), SPARRO
W

 Loadings (m
ultiple years) 

•
M

any published articles, State and university 
reports 

•
State EPA N

utrient Innovations Task Group (N
ITG) 

Call to Action Report 
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W
hy should w

e be concerned about nutrients? 

•
14,000+ N

utrient-related 
Im

pairm
ent Listings in 49 

States 
•

2.5 M
illion Acres of Lakes and 

Reservoirs &
 80,000 M

iles of 
Rivers and Stream

s 
•

>47%
 of Stream

s have M
ed to 

High Phosphorus;  >53%
 have 

M
ed to High N

itrogen 
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Lake Erie, 2011, algae bloom
 (N

ASA) 



W
hy should w

e be concerned 
about nutrients? 
•

65%
 of Assessed Continental U

.S. Coastal Area 
Im

pacted by Eutrophication  

•
168 Hypoxic Zones in U

.S. W
aters, including 

im
m

ense zone in N
orthw

estern G
ulf of M

exico 

•
Public Health Risks – Contam

inated Drinking 
W

ater is Significant &
 Costly 

•
Rate of nitrate violations in drinking w

ater system
s 

doubled over 7 years 
•

Harm
ful Algal Bloom

s an em
erging concern, 

•
2014 Toledo, O

H 
•

2016 U
tah Lake, U

T 
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Lake Erie, photo by Tom
 Archer 

M
ississippi River plum

e entering the Gulf of 
M

exico, credit N
ancy Rabalais 



W
hat does this N

ational Study do to address 
nutrients? 
First, this study w

ill: 
Define the baseline of nutrient 
discharges from

 PO
TW

s 
 

�
Provide accurate estim

ates of nutrient 
discharges from

 PO
TW

s  
 

�
provide necessary inform

ation to set 
realistic, achievable nutrient reduction 
targets 
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M
ississippi River Tributary flow

s to the 
Gulf of M

exico; credit N
ASA 



W
hat does this N

ational Study do to address 
nutrients? 
Second, this study w

ill: 
Characterize low

-cost options that 
result in im

proved nutrient control 
 

�
Docum

ent, on a national scale 
 

�
Im

plem
ent on individual scale 
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Credits: 
Arlington, 
O

RACW
A, YSI, 

Exow
ater  



H
ow

 do w
e plan to achieve the Study G

oals? 

•
Collect data that is national in scope and represents the variation in 
technologies, clim

ate, and raw
 w

aste 
 

•
Focus on technology perform

ance, process control, and system
 

operation and m
aintenance 

 
•

Collect data in 3 phases 
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Phase 1 – Census of the PO
TW

 Population 

•
Im

plem
ent early next year 

•
Short, on-line questionnaire 

•
Gather basic facility inform

ation 
•

Location  
•

General indication of contributions other than dom
estic, e.g., industrial, I/I 

•
Size—

based on population served and net average flow
 

•
Treatm

ent technologies in place 
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Phase 1 – Census Results 
 

•
From

 census w
e can develop representative sam

ples that w
ill be 

surveyed for the follow
-up phases 

 
•

Representativeness w
ill be defined on the basis of clim

ate, raw
 w

aste 
characteristics, technology in place,  and indication of upgrades to 
achieve resource recovery 
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Phase 2 – Detailed Data Collection 

Purpose:  To gather detailed operational data, especially from
 facilities 

that have m
ade efforts to achieve nutrient reduction by optim

ization 
•

Focus w
ill be on secondary treatm

ent facilities 
•

Phase 2 questionnaire design w
ill require consultation w

ith experts 
w

ho have w
orked w

ith PO
TW

s to im
prove nutrient reduction by 

optim
ization 

•
Survey w

ill be sent to representative facilities to capture differing 
technologies, regions (clim

ates) and raw
 w

aste characteristics 
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Phase 3 – Sam
pling  

Purpose:  To develop a national baseline loading of nutrients from
 

PO
TW

s and to docum
ent the perform

ance of optim
ized facilities at 

various points w
ithin their treatm

ent system
 

 •
Select a representative population of all types of POTW

s for sam
pling 

•
Sam

ple influent and effluent seasonally for a w
eek each tim

e over the 
course of 1 year  

•
Sam

ple for BO
D, TSS, am

m
onia and nutrients, and other relevant data 
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Potential Products of the Study  
•

Possibility 1:  Interactive data base w
ith inform

ation on optim
ization 

practices that have been successfully im
plem

ented by PO
TW

s across 
the country 

•
Possibility 2:  Training courses tailored to PO

TW
s w

ith different 
technologies in different regions of the country 
 

•
Possibility 3:  Technical support docum

ent designed to advise PO
TW

s 
 

•
Possibility 4:  A nutrient loading baseline for evaluating the potential 
for load reduction at the facility, w

atershed, state or national level 
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Phase I – last year’s draft Census 
Q

uestionnaire has been revised 
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•
Reduced num

ber of questions  
•

Extensive use of check boxes and pull dow
n m

enus 
•

Som
e questions have skip patterns to reduce respondent burden 

•
W

ill be com
pletely on-line interactive process 

•
Facilities w

ill receive letter directing them
 to w

eb-site to start the 
questionnaire 

•
W

orking w
ith states to try and get CEU

 credits for taking survey 



Link to Exam
ple Screener Q

uestionnaire 

   
•

https://erg.az1.qualtrics.com
/jfe/preview

/SV_bjSKztEuxYTapq5?Q
_CH

L=preview
 

 O
ctober 2017 

OTCO
, Colum

bus 
17 



June 2017 
N

RW
A, N

ew
 O

rleans 
18 



June 2017 
N

RW
A, N

ew
 O

rleans 
19 



June 2017 
N

RW
A, N

ew
 O

rleans 
20 



June 2017 
N

RW
A, N

ew
 O

rleans 
21 



June 2017 
N

RW
A, N

ew
 O

rleans 
22 



June 2017 
N

RW
A, N

ew
 O

rleans 
23 



June 2017 
N

RW
A, N

ew
 O

rleans 
24 



June 2017 
N

RW
A, N

ew
 O

rleans 
25 



June 2017 
N

RW
A, N

ew
 O

rleans 
26 



June 2017 
N

RW
A, N

ew
 O

rleans 
27 



June 2017 
N

RW
A, N

ew
 O

rleans 
28 



June 2017 
N

RW
A, N

ew
 O

rleans 
29 



June 2017 
N

RW
A, N

ew
 O

rleans 
30 



June 2017 
N

RW
A, N

ew
 O

rleans 
31 



June 2017 
N

RW
A, N

ew
 O

rleans 
32 



June 2017 
N

RW
A, N

ew
 O

rleans 
33 



June 2017 
N

RW
A, N

ew
 O

rleans 
34 



June 2017 
N

RW
A, N

ew
 O

rleans 
35 



June 2017 
N

RW
A, N

ew
 O

rleans 
36 



June 2017 
N

RW
A, N

ew
 O

rleans 
37 



June 2017 
N

RW
A, N

ew
 O

rleans 
38 



June 2017 
N

RW
A, N

ew
 O

rleans 
39 



June 2017 
N

RW
A, N

ew
 O

rleans 
40 



June 2017 
N

RW
A, N

ew
 O

rleans 
41 



June 2017 
N

RW
A, N

ew
 O

rleans 
42 



June 2017 
N

RW
A, N

ew
 O

rleans 
43 



June 2017 
N

RW
A, N

ew
 O

rleans 
44 



O
ctober 2017 

OTCO
, Colum

bus 
45 



June 2017 
N

RW
A, N

ew
 O

rleans 
46 



O
ctober 2017 

OTCO
, Colum

bus 
47 



June 2017 
N

RW
A, N

ew
 O

rleans 
48 



June 2017 
N

RW
A, N

ew
 O

rleans 
49 



June 2017 
N

RW
A, N

ew
 O

rleans 
50 



June 2017 
N

RW
A, N

ew
 O

rleans 
51 



June 2017 
N

RW
A, N

ew
 O

rleans 
52 



June 2017 
N

RW
A, N

ew
 O

rleans 
53 



June 2017 
N

RW
A, N

ew
 O

rleans 
54 



June 2017 
N

RW
A, N

ew
 O

rleans 
55 



O
ctober 2017 

OTCO
, Colum

bus 
56 



June 2017 
N

RW
A, N

ew
 O

rleans 
57 



June 2017 
N

RW
A, N

ew
 O

rleans 
58 



O
ctober 2017 

OTCO
, Colum

bus 
59 



W
hat’s next? 

•
Subm

it the draft questionnaire to the O
ffice of M

anagem
ent &

 
Budget for approval—

early O
ctober 

•
Publish a notice soliciting com

m
ents—

sim
ultaneous w

ith O
M

B 
subm

ission 
•

O
btain O

M
B approval—

late Fall 
•

Field questionnaire—
early 2018 
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For m
ore inform

ation 

 
•

Contact Tony Tripp at tripp.anthony@
epa.gov  

 
•

Study w
ebsite w

w
w

.epa.gov/eg/national-study-nutrient-rem
oval-

and-secondary-technologies 
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