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Executive Summary: 
Jenner Area Joint Sewer Authority (JAJSA) owns and operates a sewage treatment plant (STP) in 
Boswell Borough in Somerset County, Pennsylvania.  The treatment plant employs two package 
secondary treatment units normally operated in contact/stabilization mode.  Design flow and organic 
loading are 0.8 MGD annual average daily flow (AADF) and 1,360 lb/day, respectively.  The treatment 
facility serves the communities of Jennerstown and surrounding boroughs and townships.  The collection 
system has ten pumping stations.  The receiving stream is Quemahoning Creek.   
 
The JAJSA STP recently was assessed civil fines and penalties for effluent quality violations. In a period 
from December 2015 through August 2017 there were eleven fecal coliform and five ammonia-nitrogen 
exceedances.  The violations were chiefly due to the inability of the antiquated contact/stabilization 
wastewater treatment facility to reduce effluent ammonia levels. At this facility, high flows and inadequate 
detention times resulted in partial nitrification (nitrite ion were combining with chlorine disinfectant used to 
kill fecal coliform bacteria to produce chemically inert compounds (HCl or NaOH, depending on the 
chlorine source.)   The short detention time of contact/stabilization systems generally does not permit the 
formation of sufficient population of Nitrobacter to convert nitrite to nitrate.  
 
During frequent regional inspections of the facility, DEP technical assistance staff from Ebensburg 
evaluated the operation and recommended that use of longer detention time (conversion from 
contact/stabilization to conventional aeration) would achieve nitrification of ammonia waste and put an 
end to nitrite lock in the disinfection system, provided that sufficient alkalinity is maintained within the 
reactors.   During June, the facility operators began converting one of two reactors for conventional 
aeration.  They did this by holing the dividing walls among the three outer ring tanks, contact, 
stabilization, and sludge holding.  They relocated the raw wastewater influent to be closer to the return 
activated sludge line.  This action produced lower ammonium in the effluent, and addition of magnesium 
hydroxide provided alkalinity to control process pH to keep it favorable for nitrification. 
 
DEP staff from Harrisburg installed in-line instrumentation to monitor several treatment parameters, 
beginning in late June.  As the summer progressed, the system was improved by monitoring treatment 
parameters.  Several grinder pumps were installed into the reactor so that operators could provide mixing 
during anoxic periods, when aeration was deactivated.  The anoxic period provided for denitrification in 
the reactor space instead of at the clarifiers.  This improved effluent quality by reducing total nitrogen and 
clarifier solids loss. 
 
The project terminated in October with both reactors having been successfully converted from 
contact/stabilization to biological nitrogen removal. 
 
Summary of Findings: 
Generally, the facility was operating well by the late summer and early autumn.  Addition of hydroxide 
alkalinity improved the performance of BNR by controlling acid formation and reducing the incidence of 
nitrite formation that had interfered with chlorine disinfection.  However, imprecise control of solids and 
aeration did cause high coliform counts in August.  At the close of the project, nitrification and 
denitrification appeared to be functioning optimally. 
 
Lack of long-term solids control due to the reduction of sludge holding space, combined with the 
obsolescence of the coarse-bubble aeration grid, and inclusion of air-lift return sludge pumps all reduced 
the effectiveness of BNR at this facility, resulting in occasional continued fecal coliform test results 
exceeding summertime imax limit.  This problem may be easily resolved by implementing the 
recommendations for further process control. 
 
Operational staff was motivated and well-versed in maintenance of the facility, but the basics of biological 
nutrient removal were relatively new to them.  Ongoing cross-training is recommended to assure 
multiplicity of skills and team depth.  In particular, staff should become practiced in process monitoring 
tests required to maintain and optimize biological nutrient removal.  Many of these tests were 
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demonstrated during the evaluation, and there are ample sources for staff training available in response 
to licensees’ continuing education requirements. 
 
Recommendations: 
The following recommendations are suggested for maintaining improved process control for nitrogen 
reduction at this facility: 

1. Assure that the facility engineer submit the necessary application for Water Management Part II 
permit amendment to record the process modifications constructed during the summer, including 
both conversion of the reactors from contact/stabilization to conventional and the addition of 
Magnesium hydroxide as an alkalinity supplement. 

2. Have the facility engineer evaluate the new requirements for sludge holding or aerobic digester 
space, and proceed with ensuring permanent changes to the process. 

3. We were informed by the operators that the first phase of reconstruction at this facility would 
include replacement of the existing headworks with rotary fine screening of rags and detritus.  
This should move forward, as comminuted detritus and rags in the downstream treatment units 
have caused pump failures and aeration inefficiencies. 

4. Continue the alkalinity adjustment through the use of magnesium hydroxide to the treatment 
units.  Where exclusive use of magnesium hydroxide may challenge the operating budget, a 
combination of alkalinity supplements such as sodium hydroxide for bulk control and magnesium 
hydroxide for polishing may be more cost-effective.  The facility’s engineer should evaluate this. 

5. Solids concentrations in the two treatment units should be no more than 2,500 mg/L during warm 
weather months.  Problems controlling solids were attributed to lack of digester space after the 
conversion of Unit 1 to conventional aeration; replacing the lost digester capacity should be 
considered sooner than later. 

6. The present system employs air lift pumps to transfer RAS from the clarifier to the biological 
reactors.  During anoxic mixing periods, these pumps do not run, allowing sludge to accumulate.  
Consider using mechanical pumps to provide better control of RAS. 

7. Use of continuous monitoring DO probes to control aeration blower function would reduce excess 
aeration and provide for energy savings. 

8. Continuous monitoring probes for Oxidation/Reduction Potential would permit fine-tuning of the 
oxic/anoxic cycling that is presently controlled exclusively through use of electric timers.  ORP 
probes allow the operators to seek and maintain an optimized period of anoxic mixing, where 
denitrification occurs, without sacrificing the nitrification. 

9. To maintain balanced alkalinity addition, installation of continually-monitoring pH probes in the 
treatment units is recommended.  The operators should monitor mixed liquor pH frequently in 
order to maintain adequate alkalinity buffering; up to using the pH probes to control the alkalinity 
feed system.  Denitrification requires that mixed liquor pH remain above 7.0 s.u. and, ideally, at or 
above 7.5 s.u. 

10. The secondary clarifiers may experience short-circuiting.  Consider having the facility’s consulting 
engineer evaluate the use of baffles or modifying the weirs and launders. 

11. Biological nitrogen removal will requires that the operators conduct more robust process 
monitoring tests, including regular analyses for mixed liquor alkalinity, and nitrogen forms such as 
ammonium, nitrite, and nitrate at various points throughout the process.  The operators already 
employ gravimetric analysis for solids and volatile solids, and they titrate for alkalinity.  A 
summary of recommended process monitoring tests and their frequencies is included as 
Attachment D.  Enhanced process monitoring may require the purchase of additional laboratory 
equipment and test materials. 

12. In order to control slug loads at this facility, the owners and operators may wish to consult with 
US EPA Region III (Philadelphia) pretreatment staff to determine what options short of a full-scale 
pretreatment program may be applied to the problem contributor.  In the interim, a meeting 
between JAJSA and the suspected source may aide in identifying the problem and lead to 
resolution. 

13. Review of operational data suggested that sludge production was 123% of expected.  It is 
suggested that a more robust solids inventory be maintained by regularly monitoring the sludge 
wasting volumes, solids concentrations of the digester, and sludge press throughput, as total 
solids by weight and by press run production volume. 
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During July and August, when one of two reactors was operating in conventional mode, the ammonium 
loading was approximately halved from previous times.  In September and October, with both reactors 
converted and with denitrification occurring, the ammonium loading dropped to nearly nothing. 
 
Daily flow during the evaluation period averaged 0.276 MGD, with a daily maximum of 0.687 MGD.1  
Hydraulic loading generally tapers off during the warm weather season, resulting in diminished I/I in the 
collection system.  During the evaluation, there were two or three slug loads coming from a contributing 
industry, which caused wide pH swings and inhibited biological growth.  JAJSA has no industrial 
pretreatment program.  Establishing one would be highly complicated and then difficult to operate on top 
of the main treatment plant and its ten pump stations.  Therefore, JAJSA operators and owners should 
consider measures short of a fully developed pretreatment program in order to have the offending source 
mitigate its contribution to JAJSA’s treatment stream.  It could be as simple as a meeting between the 
utility and the industry, perhaps in the presence of the authority solicitor, to work out a plan; otherwise, 
stricter legal conditions may apply.  DEP staff recommended JAJSA consult with the EPA Region III’s 
pretreatment staff for some initial ideas to pursue.  It would be better settled amicably out of court than at 
a legal proceeding. 
 
During the WTE, the operators employed magnesium hydroxide feed system to provide supplemental 
hydroxide alkalinity to counteract acid formation during nitrification.  The temporary system consists of 
one 220-gallon tote drum and two LMI metering pumps, each feeding chemical to the secondary inflow 
splitter. It is anticipated that a permanent installation may include a single above-ground storage tank 
(AST) in control building, with appropriate enclosure, at such time as permanent modifications to the 
secondary treatment units are completed. 
 
DEP’s instrumentation chiefly focused on the secondary treatment units, where four probes were installed 
into the modified treatment unit one (conventional aeration) and three probes installed into the second 
unit, using it initially as a test control.  These included Dissolved Oxygen (DO), pH/temperature, 
Oxidation/Reduction Potential (ORP), and Total Suspended Solids (TSS) probes.  Also, probes for 
ammonium (NH4-N) and nitrate (NO3-N) were placed in the clarifier portion of the first unit, initially, and 
then moved to the discharge end of the disinfection system after both secondary units had been 
converted for nitrification.  Data was incorporated into workbooks for charting and analysis by DEP staff in 
Harrisburg. 
 
In addition to the continuously-monitoring equipment, DEP staff also deployed a portable wastewater 
monitoring laboratory consisting chiefly of a solids centrifuge, settleometers, a microscope, and a 
spectrophotometer.  DEP staff also instructed the chief operator in the frequent use of this equipment for 
process monitoring and control purposes.  Both of the current operators and two laborers2 spent a day in 
a tutorial on process monitoring and control that heavily referenced the Activated Sludge Manual of 
Practice (MOP-9,) but since the operators had already been using the gold standard gravimetric test for 
solids, use of the centrifuge for solids inventory during the Evaluation was discontinued.)  Operators later 
purchased more modern standard equipment for Settleometry/Sludge Volume Index and for pH tests.  
With this report, in the attachments, is provided a listing of the DEP portable laboratory equipment, as 
requested, for reference in their planned replacement of older equipment. 
 
The evaluation followed the serial conversion of the two secondary units.  Unit 1 had been in the process 
of being converted for conventional aeration/nitrification when the inline probes were deployed, so 
background data was generated from Unit 2 and from facility operational records (effluent water quality.)  
While operators adjusted the alkalinity dosing to steady-state concentrations, Unit 2 continued to provide 
background data for comparison.  Finally, after both units had been converted, and inflow had been split 

                                                      
1 Records in WMS from March through October 2017 were evaluated for baseline flow and loading.  Jenner Area STP 
typically experiences severe I/I during the wet weather months:  between March and June, there were 17 days where flow 
exceeded the 0.80 MGD rating; afterward, there were none.  (This occurs in the presence of a working equalization / surge 
buffer tank.)  The maximum flow for the entire period was 1.4 MGD, occurring twice. 
2 Laborers, who will likely assume operational responsibilities when licensed and after the current operators reach their 
retirement ages. 
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ATTACHMENT A:  EVALUATION TEAM 

--for the Jenner Area Sewer Authority 
Robert Blough, Jr., Chief Operator 
176 Yula Drive 
Boswell, PA  15531 

tel. (814) 629-6511 
eml. jensew@comcast.net  

Frank D. Kelly, Operator 
176 Yula Drive 
Boswell, PA  15531 

tel. (814) 629-6511 
eml.  jensew@comcast.net  

--for PA Dept. of Environmental Protection 
Thomas Brown, WPS 
Bureau of Clean Water 
286 Industrial Park Road 
Ebensburg, PA  15931-4119 

tel. (814) 472-1878 
eml.  thbrown@pa.gov  

Marc Neville, WPS 
Bureau of Clean Water 
PO Box 8774 
Harrisburg, PA  17105 

tel. (717) 772-4019 
eml.  mneville@pa.gov  
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ATTACHMENT C:  EFFLUENT VIOLATIONS BETWEEN MAY 2015 AND AUGUST 2017 
 
 
 

Effluent Violations, May 2015 through September 2017 

Date   Permit   Reported   Sampling Sample Sampling 
Event 
Start Event End Parameter Limit Type Value Unit Point Type Frequency 

5/1/2015 5/31/2015 NH3 12.0 8-hr Composite 13.0   001 
8-Hr 
Composite 1/week 

5/1/2015 5/31/2015 
Fecal 
Coliform 1,000 

Instantaneous 
Maximum 14,136 CF/100ml 001 Grab 1/week 

7/1/2015 7/31/2015 
Fecal 
Coliform 1,000 

Instantaneous 
Maximum 24,196 CF/100ml 001 Grab 1/week 

7/1/2015 7/31/2015 
Fecal 
Coliform 200 Monthly Average 710 CF/100ml 001 Grab 1/week 

12/1/2015 12/31/2015 
Fecal 
Coliform 10,000 

Instantaneous 
Maximum 12,223 CF/100ml 001 Grab 1/week 

2/1/2016 2/29/2016 
Fecal 
Coliform 10,000 

Instantaneous 
Maximum 10,849 CF/100ml 001 Grab 1/week 

5/1/2016 5/31/2016 
Fecal 
Coliform 1,000 

Instantaneous 
Maximum 2,787 CF/100ml 001 Grab 1/week 

6/1/2016 6/30/2016 NH3 12.0 Weekly Average 13 MG/L 001 
8-Hr 
Composite 1/week 

7/1/2016 7/31/2016 NH3 12.0 Weekly Average 16 MG/L 001 
8-Hr 
Composite 1/week 

5/1/2017 5/31/2017 Fecal 200 Geometric Mean 2,910 CF/100ml 001 Grab 1/week 

5/1/2017 5/31/2017 Fecal 1,000 
Instantaneous 
Maximum 68,670 CF/100ml 001 Grab 1/week 

6/1/2017 6/30/2017 
Ammonia-
Nitrogen 8 Average Monthly 10.0 MG/L 001 

8-Hr 
Composite 1/week 

6/1/2017 6/30/2017 
Ammonia-
Nitrogen 12 Weekly Average 20.0 MG/L 001 

8-Hr 
Composite 1/week 

6/1/2017 6/30/2017 Fecal 1,000 
Instantaneous 
Maximum 29,090 CF/100ml 001 Grab 1/week 

7/1/2017 7/31/2017 Fecal 1,000 
Instantaneous 
Maximum 2,617 CF/100ml 001 Grab 1/week 

8/1/2017 8/31/2017 Fecal 1,000 
Instantaneous 
Maximum 18,252 CF/100ml 001 Grab 1/week 

Table C:  Past Effluent Violations likely based on incomplete nitrification (nitrite-lock) 
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own laboratory.  However, over time, many facilities ceased to perform regular process monitoring tests, 
as well.  It is important for operators to know the condition of their facilities, the sludge solids inventory, 
and the qualities of the treatment solids (i.e., quantity and quality of “bugs”) to effectively optimize 
operations. 
 
Thus DEP’s WWTAP has adopted the process monitoring tests recommended by US-EPA and the 
professional trade organization, Water Environment Federation (WEF.)  These tests include the following: 

 Centrifuge solids test:  percent volume/volume measurement of activated sludge solids for 
activated sludge-type plants:  Calculations stemming from this data include solids inventory 
(expressed as “sludge units” (SLU).) 

 Clarifier blanket level:  a core-sampling of the clarifier contents provides a proportional quantity of 
mixed liquor and supernatant that can be used for developing awareness of how much mixed 
liquor is detained in the effluent clarifier, representing part of the overall sludge inventory. 

 Settleometry test:  30- and 60- minute activated sludge settling rates in wide half-gallon or 1-liter, 
calibrated vessels:  Settled sludge volume (SSV) is expressed in standard 30-minute intervals 
and used to calculate Settled Sludge Concentration (SSC) which is a qualitative measure of how 
well the activated sludge settles in the clarifier, mimicking clarifier performance in terms of 
supernatant quality as well. 

 Oxygen Uptake Rate (a.k.a. Soluble Oxygen Uptake Rate):  By measuring the rate of dissolved 
oxygen depletion in a sample of mixed liquor, one may demonstrate the relative effect of BOD 
loading on the biomass, how quickly this material will be metabolized by the activated sludge 
organisms.  Expressed in “milligrams Oxygen per hour,” when mixed liquor volatile suspended 
solids concentration is known or can be extrapolated, then one may determine the actual 
Respiration Rate, in mg. Oxygen per hour per gram of activated sludge.  OUR and RR are also 
useful for comparing the relative health of the biomass under toxic conditions, should there be 
undesirable contaminants in the raw wastewater, or anoxic conditions, should the aeration be 
insufficient to treat the incoming waste load using the available amount of oxygen. 

 Raw Wastewater and Effluent Chemical Oxygen Demand (COD):  an analog of the 5-day 
Biochemical Oxygen Demand test, COD can be determined in about three hours and give 
operators a quick assessment of relative strength of wastewater and/or the amount of material 
remaining in treated effluent, thereby providing an analog of treatment efficiency. 

 Nutrient Tests:  A portable wastewater laboratory provided during the WTE consists of materials 
for conducting various colorimetric analyses for nutrients such as ammonia-nitrogen, nitrite, 
nitrate, Kjeldahl nitrogen, phosphorus, etc. to determine whether the facility is removing or 
treating nutrients.  For process monitoring purposes, nutrient test strips provide ample, low-cost, 
low-trouble test results.  They are available in most supplier catalogs (USA Blue Book, Hach, 
Grainger, et al.) 

 Various other tests included in the portable wastewater laboratory include alkalinity testing (the 
buffering capacity of the mixed liquor or the clarified supernatant,) chlorides, sulfides, halogens 
such as Total Residual Chlorine and Free Chlorine, and metals including aluminum and iron, 
known contaminants to downstream aquatic life. 

 
The objective of all this testing is to develop a unique profile for the facility useful in developing operations 
trends, showing conditions that become predictive of how the facility responds to various beneficial or 
adverse conditions that could affect effluent quality and treatment efficiency.  Once sufficient data exists, 
operators should have a cogent understanding of how the facility responds to process adjustments and 
what they must do to maintain it in good condition. 
 
Typically, operators should determine an overall treatment strategy for their facility, using standard 
industry calculations for: 

 Food to Mass Ratio (F/M) 
 Mean Cell Residence Time (MCRT) 
 Sludge Age or Dynamic Sludge Age 

These values can be determined using the equipment described above.  These calculations provide set-
points unique to the facility that can be adjusted either through changes in sludge wasting rates or 
aeration capacity, assuming that the concentration of waste in the wastewater is a variable that operators 
cannot control. 
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