
 

 

 

CENT
W

LEHI

W

Depa

TRAL CA
WASTEW

IGHTON, 

WASTEWA

Marc
artment of En

Ra
400 M

ARBON 
WATER T

CARBON

NPDES 

ATER TR

APRIL

Pre

c Neville | W
nvironmenta
achel Carson
Market Stree

P: 7
mnev

MUNIC
TREATM
N COUNT

 

# PA006
 
 
 
 

 

REATMEN
 

L - MAY 201
 

epared by:
 

Water Progra
al Protection 
n State Offic
et, Harrisbur
17.772.4019
ville@pa.gov

 

IPAL AU
MENT FA
TY, PENN

3711 

NT EVALU

17 

am Specialis
– Bureau of

ce Building 
rg, PA  1710
9 
v  

 

UTHORIT
ACILITY 
NSYLVAN

UATION 

t 
f Clean Wate

01 

TY 

IA 

er 

 

 



Central Ca

PA Dept. of 

Executi
For six w
Evaluatio
facility lo
County, P
a denitrif
program 
removal 
watershe
the time w
excursion
aid in opt
 
At this fa
most non
alkalinity
Kruger P
resulting 
could not
controlled
effluent n
 

Graph 1:  
cycle in the
 
Following
contract 
change f
much fur

arbon Municipa

Environmental P

ve Summa
weeks from la
on (WTE) at 
cated along 
Pennsylvani
fication phas
whereby it w
(BNR) would

ed and to the
was operatin
ns for total s
timizing BNR

cility, nitrate
n-BNR plants
.  This was l

Process timin
in a 34% dr

t be easily c
d the anoxic
nitrate-nitrog

Effluent nitrate
e Kruger Proce

g completion
vendor, Veo

from manual
rther.  DEP b

l Authority 

Protection 

ary: 
ate April thro
the Central 
the west ba
a.  The purp

se into the fa
was expecte
d enhance th
e Delaware B
ng in compli

suspended s
R operations

e-nitrogen co
s, at less tha
ikely due to 

ng cycles we
rop in nitrate
hanged to a

c mixers.   Af
gen by 80% w

-nitrogen conc
ess SCADA pro

n of the field 
olia, to make
 anoxic mixi

believes that

ough May, 2
Carbon Mun

ank of the Le
pose of the W
acility’s supe
ed by the ow
he effluent w
Bay to which
ance with its

solids.  EPA 
s at this facil

oncentrations
an ten milligr
the long set

ere adjusted 
e concentrati
activate auto
fter making t
while mainta

centration effec
ogramming.  No

data collect
e the anoxic 
ing to autom
t this was du

Page 1

017, DEP st
nicipal Autho
ehigh River n
WTE was to 
ervisory cont
wners and op
water quality
h the river ul
s existing NP
staff reques
ity. 

s were alrea
rams per lite
ttling interva
to include a
on.  Becaus
matic anoxic
these two ad
aining virtual

tively dropped 
o supplementa

tion, the SCA
mixing autom

matic anoxic 
ue to lack of 

taff conducte
ority’s (CCM
near the Bor
monitor and
rol and data

perators that
y, resulting in
ltimately flow
PDES Perm
sted use of th

ady modest i
er, despite th
al for clarifica
and anoxic c
se proprietar
c mixing, the
djustments, 
lly complete

by 80% as a re
al alkalinity was

ADA program
matic.  The 
mixing did n
supplement

Wastewater T

ed a Wastew
MA) wastewa
rough of Leh
d optimize th
a acquisition 
t improved b
n improveme
ws.  The trea
it limits, alth
he DEP’s ins

in compariso
he absence 
ation.  During
cycle for den
ry SCADA p
e operator ne
the facility re
 nitrification.

esult of enactin
s added at the t

mming was 
operator rep

not reduce n
tal alkalinity,

Treatment Eval

Bureau of Clean

water Treatm
ater treatmen
highton in Ca
he integratio
(SCADA) 

biological nut
ents to the 
atment facilit
hough it had 
strumentatio

on to those o
of suppleme
g the WTE, 
itrification, 
rogramming
ext manually
educed its 
.   

ng a denitrificat
time.   

modified by 
ported that th
itrate-nitroge
, which woul

luation 

n Water 

ment 
nt 
arbon 
n of 

trient 

ty at 
past 

on to 

of 
ental 
the 

g 
y 

 
tion 

its 
he 
en 
ld 



Central Ca

PA Dept. of 

have bee
concentr
 

Graph 2: M
nitrification
lime, carbo
 
There ma
process; 
during th
alkalinity 
 
In additio
digester 
denitrify d
incorpora
outlays th

Recomm
 
Consult w

1. R
d
d

2. A
p
of
e

3. If 
a
ty
st

arbon Municipa

Environmental P

en necessary
ration range 

MLSS pH did n
 is producing m

onate, bicarbon

ay have bee
however, du
e limited tim
and pH are

on to evaluat
blower.  Sta
decanted su
ating an ano
hat were not

mendation

with your fac
Reprogram th

enitrification
igesters.  

Add supplem
ossibly grea
f 61% magn
valuation. 

f after the alk
dding supple

ypically reco
teady supply

l Authority 

Protection 

y to bring m
of 7.5 s.u. to

ot rise into the 
more acid bypro
nate, caustic so

en additional
ue to the siz

me of the WT
 the limiting 

ting the Krug
aff attempted
upernatant, b
oxic phase in
t available a

ns: 

cility enginee
he SCADA c
n phase and 

ental alkalin
ater than 150
nesium hydro

kalinity issue
emental carb
mmend usin
y of food pro

ixed liquor p
o 8.0 s.u. ne

7.9-8.0 s.u. ra
oduct than can
oda, or magnes

 need for su
ze of the faci
TE, this could

factors in op

ger process,
d to employ i
but the propr
nto the diges
t that time.

er to: 
controls to pe
to allow for 

nity to the pro
0 mg/L as Ca
oxide (Magn

e is resolved
bon at the o
ng wood alco
ocessing was

Page 2

pH up from a
eeded for opt

ange required fo
n be neutralized
sium hydroxide

upplemental 
lity and the 
d not be eva
ptimizing the

, DEP lent a 
ntermittent a
rietary SCAD
sters would h

ermit use of 
an adjustab

ocess to ma
aCO3.  Alter

nesia) were d

d and denitrif
uter ditches 
ohol (methan
ste as a che

an average 6
timal denitrif

or optimal deni
d without suppl
e. 

carbon to dr
costs of obta

aluated.  DEP
e denitrificati

motor timer
aeration at t
DA software
have incurre

f existing sub
ble anoxic tre

aintain suffici
rnatives to lim
discussed, b

fication does
during anox

nol,) but it m
eaper substit

Wastewater T

6.7 s.u. to th
fication. 

itrification.  Thi
lemental alkalin

rive the den
aining suppl
P staff believ
ion process.

r for use with
he digester 

e would not a
ed additional

bsurface mix
eatment peri

ient mixed li
me addition,
but not priced

s not improv
xic periods.  

may be possi
tute. 

Treatment Eval

Bureau of Clean

he ideal 

s is evidence t
nity in the form

itrification 
lemental car
ves that 
. 

h the aerobic
to further 

allow its use
 monetary 

xers during t
od for the 

quor alkalini
 such as the
d, during the

ve then cons
Engineers 

ible to secur

luation 

n Water 

 
hat 

m of 

rbon 

c 

, and 

the 

ity, 
e use 
e 

sider 

re a 



Central Carbon Municipal Authority Wastewater Treatment Evaluation 

PA Dept. of Environmental Protection Page 3 Bureau of Clean Water 

4. Continue to explore energy efficiency opportunities throughout the facility.  A significant 
energy saving project was identified, about $6k/year, which could provide a funding 
stream for alkalinity chemicals. 

Wastewater Treatment Evaluation: 
DEP’s Wastewater Technical Assistance Program (WWTAP) offers a wastewater treatment 
evaluation (WTE) that comprises round-the-clock monitoring of key treatment parameters with 
laboratory and practical experiences in order to optimize effluent quality, often above permit 
requirements, by making process changes that do not typically involve capital projects.  The 
WTE may be thought of as a custom-tailored trouble-shooting and comprehensive site 
inspection that aims to solve common wastewater treatment problems through interaction with 
licensed wastewater treatment operators.  DEP operates this program as part of a federal grant 
to reduce nutrient pollution in waters of the United States. 
 
The CCMA facility is permitted for up to 1.6 MGD annual average flow with an organic capacity 
of 2,936 lb/day as BOD5.  Treatment includes a Kruger Process triple oxidation ditch that 
provides secondary activated sludge treatment with clarification and includes a main pumping 
station, fine-screening and grit-removal headworks, ultraviolet (UV) disinfection, and effluent 
freshening operated under NPDES Permit # PA0063711.  The facility presently monitors and 
reports nutrients, including nitrite-nitrate, ammonia nitrogen, total Kjeldahl nitrogen (TKN), and 
total phosphorus.  Since 2014, the facility also monitors its effluent on a quarterly basis for 
copper, zinc, aluminum, iron, and manganese. 
 
Solids management processes include sludge thickening, aerobic digestion, decanting, and 
disposal to 38,400 s.f. of reed beds or alternative disposal to the Hazleton Sewer Authority 
Solids Management Program.  Chemical addition includes provision for Lime addition as 
process alkalinity enhancement, but it is not presently used.  In the past, polymer flocculants 
have been used to assist in sludge settling. 
 
The evaluation took place without the use of Kruger Process programming for a denitrification 
phase, whereby subsurface anoxic mixing would occur.  Instead, the facility operator extended 
the idle time for the aeration brush rotors while continuing to provide raw wastewater as a 
carbon source.  The resultant reduction in effluent nitrate was effective, considering this 
modified intermittent “ON/OFF” aeration approach.  Lime addition was not provided.  Following 
this evaluation, the facility operator has also considered employing intermittent aeration at the 
aerobic digesters; however, the SCADA programming would not permit the use of analog timing 
devices to control aeration there. 
 
Equipment was deployed on April 20, 2017, following initial consultation with US EPA Outreach 
Staff and with the Superintendent of the CCMA facility.  CCMA had recently become interested 
in an un-used feature of the Kruger Process oxidation ditches’ SCADA program that would 
optimize effluent quality.  The illustration below shows the triple-ditch phasing sequences for 
BNR at this facility.  Prior to this WTE, the facility had no overriding concerns to add 
denitrification to its treatment, although the NPDES permit renewal in 2014 began requiring 
“monitor and report” values for nutrients, without actual loading limits. 
 
The phasing diagram shows denitrification in dark blue, nitrification in cyan, and clarification in 
white: 
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ATTACHMENT A:  PROJECT TEAM 
 
 
--for the Central Carbon Municipal Authority  --for PA DEP 
Michael Takerer, Superintendent 
CCMA Wastewater Treatment Facility 
1000 Lehigh Drive 
Lehighton, PA 18235-2239 
 
tel.  570-778-3093 
eml. ccmawwtp@verizon.net  
 

 Marc Neville, WPS 
Bureau of Clean Water 
Wastewater Technical Assistance Program 
POB 8774 
Harrisburg, PA  17105 
 
tel. 717-772-4019 
eml. mneville@pa.gov  

--for US EPA Region III   
Walter Higgins 
EPA Region III Water Protection Division 
Office of Infrastructure and Assistance 
(3WP50) 
1650 Arch Street 
Philadelphia, PA  19103-2029 
 
tel. 215-814-5476 
eml.   higgins.walter@epa.gov  
 

 Britney Vazquez 
EPA Region III Water Protection Division 
Office of Infrastructure and Assistance 
(3WP50) 
1650 Arch Street 
Philadelphia, PA  19103-2029 
 
tel. 215-814-5476 
eml.   vazquez.britney@epa.gov  
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ATTACHMENT E:  OBSERVATIONS & FIELD NOTES 
 
In-line Probe Records 

1. Aerators in the ditches are automatically controlled by DO set points (1.5-3.5 ppm) 
2. The NO3-N concentration dropped approximately 75% when the plant was in BNR 

mode.  Further reduction should be possible if the alkalinity concentration is improved.   
3. pH increased slightly (+0.3) in each ditch due to additional denitrification during the 

manually-controlled anoxic mixing period; however, the mixed liquor is generally 
deficient in alkalinity 

4. Oxidation/Reduction Potential observations:   
a. Nitrification occurs in aerobic conditions above +150 mV, after most carbon 

waste has been oxidized.  Denitrification occurs in anoxic conditions between 
+150 and -150 mv.  Below -150 mV, septicity and anaerobic conditions produce 
incomplete by-products such as alcohols, organic acids, ketones, and esters.  
Sulfate is reduced to hydrogen sulfide gas. 

b. Prior to implementation of the anoxic treatment cycle, Ditch #1 ranged between 0 
to +200 mV and Ditch #3 ranged between -50 to +150 mV for the first two weeks. 

c. During anoxic mixing, Ditch #1 ranged between -100 to +150 mV and Ditch #3 
ranged between -200 to +100 mV for the remainder of the study.  

 
Digester and Sludge Thickening 

EPA staff suggested cycling the digester blowers intermittently in an attempt to remove 
TN, increase pH, and improve settleability.  DEP and facility staff installed a timer to 
cycle the blower, but when the blower was timed off an alarm was triggered in the 
SCADA.   Facility staff will have the SCADA contractor add a timed anoxic cycle to the 
SCADA programming instead of using a mechanical timer, so that energy savings may 
be optimized.   

 
Conclusions 
The plant appears to be capable of consistently producing effluent to meet the potential 10 mg/l 
limit of TN (especially if the mixers are activated).   
Timing digester blowers may save approximately $6k/yr.   

50 HP brush rotor motor x 50% load x 0.746 kW/HP x $0.07/kWh x 12 hr/day x 365 
day/yr  = $5,718/yr 
 

Analysis of lab data: 
      Microscopy: 

During the week of May 15 there was a decrease in settleability and increase in what we 
assume to be low F:M filaments in one of the outer ditches. In response, facility staff 
changed the phase schedule of the ditches.  This changes the organic and hydraulic 
loading schedule in an attempt to evenly distribute the loading between the two outer 
ditches in order to maintain a steady state for the biomass.  If the programming can be 
changed to have an odd number of phases per day instead of the present even number 
of phases per day, there may not be a need to flip the ditches as often. 

 
      Oxygen Uptake Rate (OUR) Test: 

CCMA operates a fully competent process monitoring laboratory with dedicated 
laboratory staff.  DEP finds that the process monitoring is adequate for operation of the 
facility, but DEP staff recommended that the laboratory routine be supplemented by 
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