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EXECUTIVE SUMMARY 

Background 

The Long Hill Township Wastewater Treatment Plant (WWTP) routinely receives flow 

in excess of its permitted capacity of 0.9 million gallons per day (mgd).  A Process Analysis and 

Flow Re-Rating Study (Study) was prepared by T&M Associates in 2005 to identify required 

improvements to accommodate future growth.  This Study assumed that a 50% reduction in I&I 

would occur through implementation of I&I remedial measures, and based on this reduction in 

flow, concluded that plant upgrade costs between $700,000 and $1.5 million would be required.  

The cost of achieving a 50% reduction in I&I was not presented. 

Recognizing that achieving a 50% reduction in I&I may not be cost-effective, the 

Township authorized the preparation of this updated study and Capacity Assurance Report to 

analyze three different I&I reduction scenarios and to develop budgetary capital cost estimates 

for WWTP and collection system improvements associated with each I&I reduction scenario.  

The scope of this updated study also included evaluating the impact of complying with expected 

future effluent limitations. 

Existing Facilities 

The WWTP was originally constructed in the 1930s, and has undergone major upgrades 

in 1975, 1984, and 1991.  The current facilities provide advanced treatment and consist of an 

influent pumping system, two (2) static screens, two (2) oxidation ditches, two (2) final clarifiers, 

four (4) effluent filers, a post aeration system, an ultraviolet disinfection system, and a sludge 

thickening and storage system. 

The sanitary sewer system, which delivers wastewater flow to the WWTP, consists of the 

following components: 

• 286,290 Linear Feet (LF) of Township-owned sanitary sewer mains 

• 221,325 LF of privately-owned service lateral pipe 

• 1,260 manholes 

• 8 pumping stations 

• 15,200 LF of force mains 

 Significant portions of the sanitary sewer system are either in or adjacent to flood plains 

and wetlands. 
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Anticipated Effluent Limitations 

 As a result of the Passaic River Basin Total Maximum Daily Load (TMDL) study, it is 

expected that NJDEP will impose monthly average Total Phosphorus (TP) limits of 0.76 mg/L 

for all dischargers to the Passaic River.  Reliably achieving this anticipated effluent limit will 

require capital improvements and will increase O&M costs. 

 NJDEP has recently begun imposing effluent limitations for nitrate (NO3) based on the 

10 mg/L in-stream water quality standard.  The expected effluent limitation was estimated based 

on available information to be approximately 31 mg/l.  Since the WWTP’s current effluent NO3 

concentration is approximately 15 mg/L, it is anticipated that capital improvements will not be 

required to comply with a future effluent limit for NO3. 

Wastewater Characterization 

Influent data was obtained for the years 2007, 2008 and 2009 to characterize the key 

influent parameters relevant to plant capacity.  The data was analyzed to determine the average 

annual, maximum monthly (i.e. highest 30 day average), and maximum daily (i.e. highest 24 

hour average) values during each year. The variability in each parameter was characterized by 

peaking factors, which are calculated as the maximum value divided by the corresponding annual 

average value.  The resulting current wastewater characteristics are summarized in the table 

below. 

Current Wastewater Characteristics 

Parameter Units Average 
Annual 

Maximum 
Monthly 

MM:AA 
Peaking 
Factor 

Maximum 
Daily 

MD:AA 
Peaking 
Factor 

Peak 
Hourly 

MH:AA 
Peaking 
Factor 

Flow mgd 1.095 1.75 1.6 3.43 3.1 4.40 4.0 

mg/l 142 121 - 87 - - - CBOD 
Lb/d 1,294 1,776 1.4 2,494 1.9 - - 
mg/l 187 155 - 132 - - - TSS 
Lb/d 1,710 2,265 1.3 3,782 2.2 - - 
mg/l 3.5 2.7 - 1.5 - - - TP 
Lb/d 32 39 1.3 44 1.6 - - 
mg/l 16 14 - 10 - - - NH3 – N 
Lb/d 147 202 1.4 283 1.9 - - 
mg/l 26 22 - 16 - - - 

TKN – N 
Lb/d 235 323 1.4 453 1.9 - - 
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Current Infiltration and Inflow (I&I) 

 The hourly flow and daily precipitation data from 2009 were analyzed to calculate the 

existing flow rates of I&I in the sanitary sewer system.  I&I consists of Rainfall Dependent I&I 

(RDII) and Base Infiltration.  RDII occurs as a direct result of rainfall while base infiltration is 

the result of groundwater entering the system.  The current annual average flow rate of I&I was 

estimated to be approximately 0.43 mgd, comprised of 0.25 mgd of base infiltration and 0.18 

mgd of RDII.  The current peak flow rate of I&I was estimated to be approximately 3 mgd, with 

RDII accounting for approximately 90%, or 2.7 mgd, of the total peak I&I flow rate. 

Plant Performance 

The existing plant produces effluent concentrations of CBOD5, TSS, NH3-N, and TP that 

are significantly below the corresponding effluent limitations on a monthly average basis.  

However, these results are based on sampling of most parameters only 3 times per month, and do 

not reflect the significant difficulties and challenges experienced by the plant during peak wet 

weather flow events.  

Future Flow Scenarios 

Future flows have been estimated for three I&I reduction scenarios: (1) no I&I reduction, 

(2) 25% I&I reduction, and (3) 50% I&I reduction.  A summary of the future annual average, 

maximum monthly, maximum daily and peak hourly flows under each I&I reduction scenario is 

presented in the table below. 

Comparison of Future Flows based on I&I Reduction 

Future Flow Condition No I&I Reduction 25% I&I Reduction 50% I&I Reduction 

Annual Average 1.242 mgd 1.128 mgd 1.014 mgd 
Maximum Monthly 1.99 mgd 1.69 mgd 1.39 mgd 

Maximum Daily 3.89 mgd 3.11 mgd 2.34 mgd 
Peak Hourly 4.99 mgd 4.02 mgd 3.05 mgd 

Plant Capacity Evaluation 

The capacity of each major component of the WWTP was evaluated to determine its 

adequacy for the three future flow scenarios.  The table below presents a summary of plant 

components with insufficient capacity for future flows under the three I&I reduction scenarios. 
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Plant Components with Insufficient Capacity for Future Flow Scenarios 

No I&I Reduction 25% I&I Reduction 50% I&I Reduction 

Influent Pumping System Influent Pumping System UV Disinfection System 
Influent Screens UV Disinfection System  
Final Clarifiers   
Effluent Filters   

Post Aeration Blowers   
UV Disinfection System   

System Improvement Alternatives for Future Flows 

Capital improvements and budgetary capital cost estimates were developed for three 

system upgrade alternatives to provide capacity for future growth and development.  The three 

system upgrade alternatives correspond to the three future flow scenarios and thus involve 

varying combinations of plant improvements and sewer system rehabilitation to reduce I&I.  The 

budgetary capital cost estimates for the three system upgrade scenarios are summarized for 

comparison in the table below. 

Budgetary Capital Cost Comparison 

System Upgrade Alternative Budgetary Capital Cost 

No I&I Reduction $4,140,000 
25% I&I Reduction $8,270,000 
50% I&I Reduction $16,760,000 

 

 In addition to the three system upgrade alternatives shown in the table above, following 

its review of the draft Capacity Assurance Report, the Township suggested that a variation of the 

No I&I Reduction alternative be considered, in which the WWTP would be upgraded assuming 

No I&I Reduction, but that a fund with a specific dollar amount be established for ongoing I&I 

reduction efforts (i.e. an I&I “kicker” fund).  The primary benefit of this alternative is that it 

would help ensure that the current flow rates of I&I do not increase in the future as the system 

continues to age and deteriorate.  The specific dollar amount for the I&I kicker fund would be 

determined at a future date after the debt service for the plant upgrade project is accurately 

known. 
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Plant Improvements for Future TP Effluent Limit 

 To achieve the anticipated future monthly average TP limit of 0.76 mg/L, a coagulant 

storage and feed system must be installed.  Based on recent experience at a nearby authority, it is 

estimated that the average coagulant feed rate will be approximately 80 gallons per day, resulting 

in an annual chemical cost of about $82,000 per year.  The addition of a coagulant will also 

increase sludge production, typically by about 20%.  An increase in sludge production of 20% if 

disposed at the current concentration of about 2.4% would increase sludge disposal costs by 

about $22,000 per year.   

 Based on the significant cost of sludge disposal, improvements consisting of a new 

influent screening system (the existing system dilutes the previously thickened sludge) are 

recommended to increase the concentration of sludge disposed from 2.4% to approximately 5%, 

thereby reducing sludge disposal costs by approximately 50%. 

 The total budgetary cost estimate for improvements to achieve the future TP effluent 

limit of 0.76 mg/L, and to decrease the cost of sludge disposal by approximately 50%, is 

approximately $1.2 million. 

Conclusions and Recommendations 

 The key conclusions and recommendations resulting from this study are summarized 

below. 

1. The lowest cost alternative to provide sufficient capacity for future growth is the 

No I&I Reduction alternative.  The budgetary capital cost for this alternative is 

estimated to be approximately $4.1 million, based on construction of a 1.65 

million gallon flow equalization tank and related improvements to temporarily 

store peak wet weather flows such that peak flow are reduced to the same extent 

as a 25% reduction in I&I. 

2. In addition to being more expensive, the alternatives that rely on sewer 

rehabilitation to reduce I&I have the disadvantage that specific reductions in I&I 

are difficult to predict and cannot be guaranteed, due to many factors including 

the migration of I&I that can occur after a portion of the system is rehabilitated. 

3. The budgetary capital cost for improvements to comply with the future effluent 

limitation for TP, together with improvements to reduce annual sludge disposal 
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costs by approximately 50%, is estimated to be approximately $1.2 million.  The 

annual chemical cost for TP removal is estimated to be approximately $82,000 

per year. 

4. Without some level of ongoing I&I reduction activities, it is likely that the flow 

rate of I&I will increase in the future as the wastewater collection system 

continues to age and deteriorate.  Therefore, the recommended alternative is the 

No I&I Reduction with I&I “kicker” fund alternative.  As previously indicated, 

the dollar amount for the I&I kicker fund should be established at a future date 

after the debt service for the plant upgrade project is accurately known. 

5. It is recommended that the Township proceed with preliminary design of the 

recommended alternative.  The objective of preliminary design is to advance the 

design to approximately the 30% completion point to facilitate consensus building 

on the detailed basis for design before proceeding with the preparation of bid-

ready contract drawings and specifications.  During preliminary design, several 

different locations to install the flow equalization tank and Phosphorus Control 

Building, as well as several different types of influent screening systems, influent 

flow equalization mixing systems and UV disinfection system would be evaluated 

in detail.  Alternative coagulants should also be evaluated. 
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1.0 INTRODUCTION 

The Long Hill Township Wastewater Treatment Plant (WWTP), located on South 

Warren Avenue in Long Hill Township, has a permitted capacity of 0.9 million gallons per day 

(mgd).  In 2009, the average flow to the WWTP was 1.02 mgd, which is approximately 113% of 

the permitted capacity.  The average flows during 2007 and 2008 were 0.97 and 1.14 mgd, 

respectively, and thus also above the permitted capacity.   

During this three year period, the WWTP achieved compliance with its permit limits.  

Therefore, it has successfully treated average flows greater than it was designed to treat.  

However, storm events result in significant increases in flow attributable to infiltration and 

inflow (I&I), to the extent that the hydraulic capacity of the plant is pushed to its limit.  

Therefore, at the present time the plant cannot handle increases in average flow as the 

corresponding increase in wet weather flow would cause the plant’s hydraulic capacity to be 

exceeded. 

In recognition of the need for additional capacity to allow for future development and 

redevelopment, the Township retained T&M Associates in 2005 to perform a Process Analysis 

and Flow Re-Rating Study (Study).  This Study assumed that a 50% reduction in I&I would 

occur through implementation of I&I remedial measures and that the resulting build-out average 

and peak flow would be 1.25 mgd and 3.12 mgd, respectively.  Based on these assumptions, the 

study evaluated the existing plant to identify improvements needed to achieve an average and 

peak flow capacity of 1.25 mgd and 3.12 mgd, respectively.  It concluded that $700,000 in Basic 

Equipment Modifications was needed, and that approximately $800,000 in Additional Items may 

be needed to comply with certain New Jersey Department of Environmental Protection (NJDEP) 

requirements, resulting in a total plant upgrade cost between $700,000 and $1.5 million.  The 

cost of achieving a 50% reduction in I&I was not presented. 

Following the 2005 Study, the WWTP has pursued a number of activities to identify the 

sources of I&I and to begin implementing I&I reduction measures, including: 

• Smoke testing that indicated there may be cross connections between the storm 
sewer system and sanitary sewer system in 5 or 6 locations. 

• Installation of water-tight manhole cover inserts in approximately 25% of the 
collection system. 

• Dye testing to quantify extent of cross connection in the sewer system (planned). 



Long Hill Township WWTP 
Capacity Assurance Report 
June 30, 2010 
 

 8

• Flow monitoring to identify areas of significant I&I (planned). 

The Township desires to update the 2005 Study due to the following: 
 

• The assumed 50% reduction in I&I may not be technically achievable or cost 
effective.  For example, while it may be cost effective to remedy major defects in 
a collection system, such as cross connections between storm and sanitary sewer 
systems, as well as to implement relative low cost improvements such as the 
installation of water-tight manhole covers in low-lying areas prone to flooding, it 
may not be cost effective to remedy hundreds or thousands of minor defects that 
individually contribute a small amount of I&I but collectively result in significant 
I&I.  In such cases, it may be more cost effective to convey and treat the I&I. 

 
• NJDEP regulations/policies have changed since the 2005 study, specifically with 

regard to two (2) key parameters: Total Phosphorus (TP) and Nitrate-Nitrogen 
(NO3).  As a result, the study needs to be updated to consider the impact of 
achieving compliance with the expected future effluent limitations for these 
parameters.   

 
• Wastewater flow characteristics may have changed since 2005 and should be 

updated based on current data.  
 
 This Capacity Assurance Report has been prepared to address the above issues by:  

 
• Analyzing three different I&I reduction scenarios; no significant reduction, 25% 

reduction and 50% reduction.   

• Developing budgetary capital cost estimates for WWTP and collection system 
improvements associated with each I&I reduction scenario, so that the most cost 
effective approach to providing capacity for future growth can be established.   

• Evaluating the impact of complying with expected future effluent limitations for 
TP and NO3 for each I&I reduction scenario.  

• Evaluating the last 3 years of plant data to assess the current wastewater 
characteristics and their variability.  

2.0  EXISTING FACILITIES 

The Long Hill WWTP was originally constructed in the 1930s, and has undergone major 

updates in 1975, 1984, and 1991.  The current facilities provide advanced treatment and consist 

of an influent pumping system, two (2) static screens, two (2) oxidation ditches, two (2) final 

clarifiers, four (4) effluent filers of the upflow continuous backwash type, a post aeration system, 

an ultraviolet disinfection system, and a sludge thickening and storage system.  The principal 

treatment facility components are summarized in Table 1. 
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Table 1: Existing Facilities 

 
A Site Plan and Flow Schematic are presented in Figures 1 and 2, respectively and show 

the physical arrangement of treatment facilities and how wastewater flows through the plant. 

As shown in Figure 2, after influent wastewater is screened, Flow Distribution Chamber 

#1 splits the flow between the two oxidation ditches. Similarly, Flow Distribution Box #2 splits 

the effluent from the oxidation ditches between the two final clarifiers.  Final clarifier effluent is 

then combined prior to further treatment in the sand filters, post aeration tank and ultraviolet 

disinfection channels prior to being discharged to the Passaic River. 

Unit Process Component # of 
Units Description 

Influent Pump Station 1 25-foot deep well with submersible pumps that lift 
influent 40 feet to static screens. 

Influent Submersible Pumps 4 Varying capacity at 15 hp, 20 hp, and 44 hp. Headworks 

Static Screens 2 HS-72BB Hydroscreen back-to-back modules located 
above Sludge Storage Tank No. 1. 

Distribution Chamber #1 1 Concrete box with wood baffle, (2) aluminum slide 
gates, and (2) 16” outlet pipes. 

Oxidation Ditch #1 1 

Tank volume is approximately 293,000 gallons with 
dimensions 174’L x 14’W x 12’ SWD. (2) 14’L 
Lakeside brush aerators supply oxygen at a rate of 6.6 
lbs O2/hr/ft of rotator length. 

Oxidation 
Ditches 

Oxidation Ditch #2 1 

Tank volume is approximately 614,000 gallons with 
dimensions 165’L x 45’W x 12’ SWD.  (2) 21’ L 
Envirodyne brush aerators provide oxygen at a rate of 
5.85  lbs O2/hr/ft of rotator length. 

Distribution Chamber #2 1 Concrete distribution box with (2) 16” outlet pipes. 

Clarifiers 2 50’ diameter half bridge clarifiers, with a SWD of 
11’8” and a surface area of 3,927 sq. ft each.  

Return Activated Sludge Pumps 4 10 hp RAS pumps with variable frequency drives; each 
rated for 425 gpm (0.61 mgd) at 25’ of head.   

Secondary 
Clarifiers 

Waste Activated Sludge Pumps 2 WAS pumps are each rated for 470 gpm (0.68 mgd) at 
12’of head. 

Filters Continuous Backwash Sand Filters 4 Parkson Dynasand continuous backwash filters; each 
unit has a filtration area of 150 ft2.   

Post-Aeration Aeration Tank 1 Concrete tank with two (2) 220 cfm air blowers and 28 
coarse bubble diffusers spaced at 2’ intervals.   

Disinfection Ultraviolet Disinfection System 1 Fischer & Porter open channel in-line UV disinfection 
system with 40 modules and 4 lamps per module.   

Sludge 
Handling Sludge Storage Facilities 2 

(2) 25’ diameter aerated, concrete tanks with 27’ SWD.  
Total useable storage volume approximately 150,000 
gallons.  Mechanical thickener located in Digester 
Building between tanks. 
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Long Hill Township’s sanitary sewer collection system, which delivers wastewater flow 

to the WWTP, consists of the following components: 

• 286,290 Linear Feet (LF) of Township-owned sanitary sewers: 

o 14,700 LF of 14-inch diameter pipe 

o 8,850 LF of 12-inch diameter pipe 

o 29,440 LF of 10-inch diameter pipe 

o 232,300 LF of 8-inch diameter pipe 

• 221,325 LF of privately-owned service lateral pipe 

• 1,260 manholes 

• 8 pumping stations 

• 15,200 LF of force mains 

 A portion of the system dates to the 1930’s and 1940’s, which coincided with the date of 

the original wastewater treatment plant.  Significant additions to the collection system occurred 

in the 1970’s, coinciding with the construction-grants era and upgrades to the original WWTP.   

 Based on discussions with Township personnel, the 8—inch pipe is predominately 

vitrified clay pipe (VCP) and the larger diameter pipe is predominately asbestos cement pipe 

(ACP). 

 A map of the sanitary sewer collection system with 100-year flood plains is presented in 

Figure 3.  A map of the sanitary sewer collection system with wetlands is presented in Figure 4.  

As indicated, significant portions of the sanitary sewer system are either in or adjacent to flood 

plains and wetlands. 
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3.0 CURRENT AND ANTICIPATED FUTURE EFLUENT LIMITATIONS 

The Long Hill WWTP NJPDES Permit (NJ0024465) has an effective date of February 1, 

2006, an expiration date of January 31, 2011, and is included in Appendix D for reference.  

Table 2 summarizes the current key effluent limitations related to plant capacity. 

 

Table 2: Long Hill Township WWTP Current Key Effluent Limitations 

Parameter Average Month Maximum Weekly 

Carbonaceous BOD 8 mg/L 27 kg/day 12 mg/L 41 kg/day 
TSS 30 mg/L 100 kg/day 45 mg/L 150 kg/day 
NH3-N (May through Oct.) 2 mg/L 6.8 kg/day 3mg/L 10.2 kg/day 
NH3-N (Nov. through April) 34.2 mg/L 116 kg/day N/A N/A 
Total Phosphorus (May through Oct.) 4.4 mg/L N/A N/A N/A 
Total Phosphorus (Nov. through April) 3.7 mg/L N/A N/A N/A 
Fecal Coliform 200 col/100 ml N/A 400 col/100 ml  
Chlorine Produced Oxidants 0.1 mg/L daily maximum 0.1 kg/day daily maximum 
Dissolved Oxygen 6.0 mg/L weekly minimum 
pH 6.0 minimum, 9.0 maximum 

 

 With regard to anticipated future effluent limitations, as a result of the Passaic River 

Basin Total Maximum Daily Load (TMDL), the long term average total phosphorus (TP) 

concentration limits for the Passaic River basin dischargers has been determined to be 0.4 mg/L.  

It is widely anticipated that in order to achieve a long term average effluent concentration of 0.4 

mg/L, NJDEP will impose monthly average limits of 0.76 mg/L for all dischargers to the Passaic 

River, including the Township of Long Hill.  Therefore, for purposes of this study, it will be 

assumed that Long Hill Township’s current effluent limitations for Total Phosphorus (TP), as 

presented in table 2, will be reduced in the future to 0.76 mg/L, most likely upon renewal of the 

existing NJPDES Permit.  Reliably achieving this effluent limit will require capital 

improvements, as further described in Section 9. 

 NJDEP has recently begun imposing effluent limitations for nitrate nitrogen based on the 

10 mg/L in-stream water quality standard for nitrate nitrogen (NO3).  The expected effluent 

limitation would be calculated using a simple mass balance model.  Based on the current average 

effluent flow of 1.095 mgd (or 1.69 cfs), an upstream river low flow of 4 cfs (cubic feet per 

second), and an upstream TP concentration of 1 mg/l, the calculated effluent limit is 31.3 mg/l.  

Therefore, for purposes of this study, it will be assumed that in the future a NO3 limit of 
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approximately 31 mg/L will be established.  However, since the WWTP’s current effluent NO3 

concentration is approximately 15 mg/L, it is anticipated that capital improvements will not be 

required to comply with this future effluent limit.  

4.0 WASTEWATER CHARACTERIZATION 

Influent data was obtained from Discharge Monitoring Reports (DMRs) for the years 

2007, 2008 and 2009 to characterize the key influent parameters relevant to plant capacity, which 

are flow, Carbonaceous Biochemical Oxygen Demand (CBOD), Total Suspended Solids (TSS) 

and Total Phosphorus (TP).  Influent ammonia nitrogen (NH3) and influent Total Kjeldahl 

Nitrogen (TKN) data are not available, as the NJPDES Permit does not require that the influent 

wastewater be analyzed for these parameters.   

The data was analyzed to determine the average annual, maximum monthly (i.e. highest 

30 day average), and maximum daily (i.e. highest 24 hour average) values during each year. The 

variability in each parameter was characterized by peaking factors, which are calculated as the 

maximum value divided by the corresponding annual average value.   

Table 3 on the following page summarizes the resulting wastewater characterization data 

during the years 2007, 2008 and 2009, as well as the average for the 3 year period.  

 Although not reported on the DMRs, the influent peak hourly flow is also a key influent 

parameter, since it directly impacts the required hydraulic capacity of a wastewater treatment 

system.  To evaluate the peak hourly flow in 2009, hourly data from the plant flow meter was 

reviewed.  The peak hourly flow in 2009 was 3.9 mgd, and occurred on May 7th during a storm 

that produced approximately 3.2” of rain over five days.  This depth of rainfall is between 1- and 

2-year frequency 24-hour events for Morris County, New Jersey.  Larger rainfall events were 

also observed during 2007 and 2008; however, since the flow recorder “pegs” at approximately 

3.9 mgd, the peak hourly flow associated with larger storm events is not accurately known.  

Based on a peak hourly flow of 3.9 mgd in 2009 and a corresponding annual average 

flow of 1.06 mgd, the resulting peaking factor is 3.67.  Based on the uncertainty associated with 

a flow recorder that pegs at 3.9 mgd, combined with the fact that the storm in 2009 that resulted 

in a peak flow of 3.9 mgd was relatively modest, it is recommended that a 10% safety factor be 

applied to the 3.67 peaking factor, resulting in a peaking factor of 4.0. 



Long Hill Township WWTP 
Capacity Assurance Report 
June 30, 2010 
 

 17

Table 3: DMR Wastewater Characterization Data Summary 2007, 2008 and 2009 

Year DMR Parameter 
Description abbrv. Calculation Type Average 

Annual 
Maximum 
Monthly 

MM:AA 
Peaking 
Factor 

Maximum 
Daily 

MD:AA 
Peaking 
Factor 

Flow, In Conduit or 
Thru Treatment Plant Flow (mgd) 0.97 1.60 1.7 2.90 3.0 

Concentration (mg/L) 175 309 1.8 462 2.6 BOD, Carbonaceous 
5 Day, 20oC Load (kg/d) 566 777 1.4 1,114 2.0 

Concentration (mg/L) 264 373 1.4 544 2.1 Solids, Total 
Suspended Load (kg/d) 858 1,071 1.2 2,241 2.6 

Concentration (mg/L) 4.5 6.3 1.4 7.5 1.7 

2007 
 

Phosphorus, Total 
(as P) Load (kg/d) 14.5 20.5 1.4 26.6 1.8 

Flow, In Conduit or 
Thru Treatment Plant Flow (mgd) 1.14 1.89 1.7 3.90 3.4 

Concentration (mg/L) 165 224 1.4 285 1.7 BOD, Carbonaceous 
5 Day, 20oC Load (kg/d) 599 724 1.2 977 1.6 

Concentration (mg/L) 210 287 1.4 376 1.8 Solids, Total 
Suspended Load (kg/d) 782 1,091 1.4 1,567 2.0 

Concentration (mg/L) 4.3 5.8 1.4 6.9 1.6 

2008 
 

Phosphorus, Total 
(as P) Load (kg/d) 15.3 18.8 1.2 21.8 1.4 

Flow, In Conduit or 
Thru Treatment Plant Flow (mgd) 1.07 1.60 1.5 3.20 3.0 

Concentration (mg/L) 145 196 1.4 290 2.0 BOD, Carbonaceous 
5 Day, 20oC Load (kg/d) 541 830 1.5 1,181 2.2 

Concentration (mg/L) 165 194 1.2 304 1.8 Solids, Total 
Suspended Load (kg/d) 615 817 1.3 1,240 2.0 

Concentration (mg/L) 4.0 4.9 1.2 5.6 1.4 

2009 

Phosphorus, Total 
(as P) Load (kg/d) 14.5 17.8 1.2 20.1 1.4 

Flow, In Conduit or 
Thru Treatment Plant Flow (mgd) 1.06 1.70 1.6 3.33 3.1 

Concentration (mg/L) 162 243 1.5 346 2.1 BOD, Carbonaceous 
5 Day, 20oC Load (kg/d) 568 777 1.4 1,090 1.9 

Concentration (mg/L) 213 285 1.3 408 1.9 Solids, Total 
Suspended Load (kg/d) 751 993 1.3 1,683 2.2 

Concentration (mg/L) 4.2 5.7 1.3 6.7 1.6 

Overall 
Average 

 

Phosphorus, Total 
(as P) Load (kg/d) 14.8 19.0 1.3 22.8 1.6 

Note: 2009 values include December data from 2007 instead of December 2009 because of a flow meter error 
during December 2009.  The rainfall totals in December 2007 and 2009 were similar. 
   

To establish the current wastewater characteristics for use in this Study, the overall 

annual average flow of 1.06 mgd presented in Table 3 was adjusted slightly to match the 1.095 

mgd current annual average flow provided by Long Hill Township to Morris County for use in 

the Morris County Wastewater Management Plan.  The corresponding maximum monthly, 

maximum daily and peak hourly flows were calculated utilizing the peaking factors presented in 
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Table 3.  The CBOD, TSS, and TP concentration were held constant, and the corresponding 

loads were calculated based on the adjusted flows. 

As previously indicated, the plant’s NJPDES Permit does not require the reporting of the 

influent concentration of either NH3 or TKN.  Therefore, current concentration of these 

parameters was estimated based on their typical correlation with influent CBOD (8.8 CBOD:1 

NH-3 , 5.5 CBOD:1 TKN). 

The resulting Current Wastewater Characteristics are presented in Table 4. 

Table 4:  Current Wastewater Characteristics 

Parameter Units Average 
Annual 

Maximum 
Monthly 

MM:AA 
Peaking 
Factor 

Maximum 
Daily 

MD:AA 
Peaking 
Factor 

Peak 
Hourly 

MH:AA 
Peaking 
Factor 

Flow mgd 1.095 1.75 1.6 3.43 3.1 4.40 4.0 

mg/l 142 121 - 87 - - - CBOD 
lb/d 1,294 1,776 1.4 2,494 1.9 - - 
mg/l 187 155 - 132 - - - TSS 
lb/d 1,710 2,265 1.3 3,782 2.2 - - 
mg/l 3.5 2.7 - 1.5 - - - TP 
lb/d 32 39 1.3 44 1.6 - - 
mg/l 16 14 - 10 - - - NH3 – N 
lb/d 147 202 1.4 283 1.9 - - 
mg/l 26 22 - 16 - - - 

TKN – N 
lb/d 235 323 1.4 453 1.9 - - 

 

The concentrations presented are equivalent to the load divided by the flow and do not 

represent the concentration reported in the DMRs.  Concentration and loads are not presented for 

the peak hourly flow, since the peak hourly flow is only used for hydraulic capacity assessment. 

5.0 CURRENT INFILTRATION AND INFLOW 

The hourly flows and daily precipitation data from 2009 were analyzed to calculate the 

existing flow rates of I&I in the Long Hill WWTP sewer system.  The hourly flows and daily 

precipitation are shown in Figure 5.  The flow data presented for December is the flow data from 

December 2007, as a meter malfunction occurred in December 2009.  The 2007 data was chosen 

because the average and peak precipitation observed in December 2009 was very similar to 

December 2007, and thus would be expected to result in similar wastewater flows. 
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 To evaluate the current I&I, the flow data was first divided into dry-day flows and wet-

day flows.  A dry-day was defined as a day in which there was no rainfall and which the five (5) 

prior days had rainfall amounts less than shown below: 

   Prior Days   Rainfall (in) 

     1 day         0.1 

     3 days            0.4 

       5 days         1.0 

A wet day was any day that did not meet the criteria for a dry-day.  The resulting dry day 

average flows and wet-day average flows during each month in 2009 are presented in Table 5. 

 

Table 5: 2009 Dry-Day and Wet-Day Monthly Average Flows 

 Average Flow (mgd) 
Month Dry-Day Wet-Day 
January 1.11 1.42 

February 1.07 1.10 
March 0.93 1.00 
April 1.01 1.42 
May 0.85 1.38 
June 0.95 1.23 
July 0.61 0.82 

August 0.58 1.06 
September 0.72 0.79 

October 0.71 1.22 
November 0.90 1.03 
December* 1.22 1.75 

Annual Average 0.89 1.18 
      * December data from 2007 because of a flow meter error during December 2009. 

 The difference between dry-day average flow and wet-day average flow is the I&I 

associated with rainfall.  The term for this component of I&I is “Rainfall Dependent Infiltration 

and Inflow” or “RDII”. 

The total I&I in the system is comprised of two components: RDII and Base Infiltration.  

Base infiltration is the result of groundwater, rather than rainwater, entering the system.  Base 

infiltration varies from month to month due to seasonal changes in groundwater levels.  The 

lowest dry-day flows are observed during the summer months of July, August, and September 

when groundwater levels and thus base infiltration are the lowest.   
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Based on the information presented in Table 5, the summer average dry-day flow in 2009 

was equal to 0.64 mgd.  Since dry days are not influenced by RDII and summer months have the 

lowest groundwater levels, the summer average dry-day flow is representative of wastewater 

flow to the WWTP not impacted by I&I.  Based on a current population of 8,777 and a 

wastewater flow of 0.64 mgd, the resulting wastewater flow per capita is 73 gal/day, which is 

well within the expected literature range for domestic wastewater flows exclusive of I&I.  

Therefore, Long Hill Township’s current average wastewater flow, exclusive of I&I is estimated 

to be 0.64 mgd. 

As also shown in Table 5, the average dry-day flow in 2009 was 0.89 mgd.  The 

difference between the annual average dry-day flow of 0.88 mgd and the wastewater flow 

without I&I of 0.64 mgd, represents the annual average base infiltration rate, which in 2009 was 

0.25 mgd (0.89 – 0.64 = 0.25).  Flow rates vary on an hourly basis throughout the day. The 

hourly variation of flow during a 24 hour period is referred to the diurnal flow patter.  Figure 6 

shows the diurnal flow pattern on a summer dry-day (i.e. not influenced by I&I) as well as the 

diurnal flow pattern on an annual average dry-day (i.e. influenced by the annual average base 

infiltration). 

In addition to the annual average base infiltration rate of 0.24 mgd, significant RDII also 

enters the system.  As previously indicated, RDII is the extraneous flow that enters a sewer 

system during and after a rain storm.  On a monthly average basis, RDII is equal to the monthly 

average wet day flow minus the corresponding monthly average dry-day flow. 

Table 6 on the following page summarizes the average RDII and Base Infiltration during 

each month of 2009, as well as the annual average.   

As shown in Table 7, on an annual average basis, the 1.07 mgd total flow to the WWTP 

consisted of 0.64 mgd of wastewater, 0.25 mgd of base infiltration and 0.18 mgd of RDII.  Thus, 

the sum of base infiltration (0.25 mgd) and RDII (0.18 mgd) in 2009 was approximately 40% of 

the total flow to the WWTP.  In addition, approximately 60% of the total I&I was base 

infiltration, while 40% was RDII. 
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Figure 6: Annual Average vs. Summer Average Dry-Day Diurnal Flow Patterns 

Long Hill WWTP - Dry-Day Diurnal Flow Patterns

0

0.2

0.4

0.6

0.8

1

1.2

1.4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Hour

Fl
ow

 (M
G

D
)

Annual Average Dry Day Diurnal Flows Summer Average Dry Day Diurnal Flows  
* Note: Average hourly values do not include December data because of a flow meter error 

 

Table 6: 2009 Monthly Average Wastewater Flow, Base Infiltration and RDII (mgd) 

Month WW Flow Base Infiltration RDII Total 
January 0.64 0.47 0.09 1.20 
February 0.64 0.43 0.00 1.07 
March 0.64 0.29 0.03 0.96 
April 0.64 0.37 0.27 1.28 
May 0.64 0.21 0.32 1.17 
June 0.64 0.31 0.23 1.18 
July 0.64 0.00 0.11 0.75 

August 0.64 0.00 0.29 0.93 
September 0.64 0.08 0.02 0.75 

October 0.64 0.07 0.31 1.02 
November 0.64 0.27 0.06 0.96 
December* 0.64 0.58 0.38 1.60 

Average 0.64 0.25 0.18 1.07 
Note: December data from 2007 because of a flow meter error during December 2009. 
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Table 7: I&I Components of Annual Average Flows 

Flow Type Flow Rate 
(mgd) 

Summer Average Dry-Day Flow 0.64 

Annual Average Base Infiltration Rate 0.25 

Annual Average RDII 0.18 

Total Annual Average Flow 1.07 

 

 Figure 7 below shows the variation during each month of 2009 in total precipitation, 

monthly average total plant flow, monthly average base infiltration and monthly average RDII. 

 

Long Hill WWTP - Monthly Average Flows and Precipitation
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Figure 7: Breakdown of Monthly Average Flows and Precipitation 

 As shown in Table 6, Table 7 and Figure 7, on an average annual and monthly average 

basis, base infiltration contributes more extraneous flow to the sewer system than does RDII.  

However, this is not the case during peak flow events, as further discussed below. 



Long Hill Township WWTP 
Capacity Assurance Report 
June 30, 2010 
 

 24

 The highest peak flow during 2009 occurred on May 7th.  This event was a result of 

prolonged rainfall which resulted in 3.2” over a 5-day period.  This total rainfall is between 1- 

and 2-year frequency 24-hour events for Morris County, New Jersey.  The maximum day (i.e. 

maximum 24 hour average flow) flow for this event was 3.2 mgd, while the peak hour flow was 

3.9 mgd.  The base infiltration and RDII components of these maximum day and peak hourly 

flows are estimated as follows.   

 The base infiltration rate during the maximum day and peak hourly flows was estimated 

by subtracting the summer average dry-day flow (0.64 mgd) from the May 2009 average dry-day 

flow (0.85 mgd), resulting in a base infiltration rate of 0.21 mgd.  The RDII component of 

maximum day flow was estimated by subtracting the summer average dry-day flow (0.64 mgd) 

and base infiltration (0.21 mgd) from the total maximum day flow (3.2 mgd), resulting in a 

maximum day RDII flow of 2.35 mgd.  The RDII component of peak hourly flow was estimated 

by first observing that the peak hourly flow occurred at approximately 9 AM, and using the 

summer average diurnal flow curve in Figure 4 to determine that the summer average dry-day 

flow at 9am is approximately 0.96 mgd.  The RDII flow was then calculated by subtracting this 

flow (0.96 mgd) and base infiltration (0.21 mgd) from the peak hourly flow of 3.9 mgd, resulting 

in a peak hourly RDII flow of 2.74 mgd.  This information is summarized in Table 8 

 

Table 8: I&I Components of Peak Flow 

Flow Type Maximum Day 
(mgd) 

Peak Hour 
(mgd) 

Summer Average Dry-Day Flow 0.64 0.96 

May Base Infiltration Rate 0.21 0.21 

Peak Event RDII 2.35 2.73 

Total Peak Event Flow 3.20 3.90 

 

Therefore, based on the information presented in Table 8, the RDII component of 

maximum day and peak hourly flows is much more significant than base infiltration, accounting 

for approximately 90% of the total I&I during these events. 
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6.0 PLANT PERFORMANCE 

Existing plant performance was characterized by the effluent concentration and removal 

efficiency of the key parameters utilized for plant design, i.e. CBOD5, TSS, NH3-N and TP.  

From 2007 to 2009, the average annual effluent CBOD5, TSS, NH3-N, and TP concentrations 

were 2.3 mg/L, 1.5 mg/L, 0.4 mg/L, and 2.5 mg/l, respectively.  The corresponding CBOD5, 

TSS, NH3-N, and TP removal efficiencies were 98.6%, 99.3%, 97.8%, and 40.7%, respectively.  

The data was also analyzed for the maximum monthly average, and maximum daily average 

concentrations, as presented in Table 9 

Table 9: 2007-2009 Effluent Concentrations  

Year DMR Parameter 
Description abbrv. 

Average 
Annual 

Percent 
Removal 

Maximum 
Monthly 

Maximum 
Daily 

BOD, Carbonaceous 
5 Day, 20oC 2.4 98.7% 5.0 10.0 

Solids, Total 
Suspended 2.0 99.2% 6.0 10.0 

Nitrogen, Ammonia 
Total (as N)** 1.0 94.8% 6.3 12.3 

2007 

Phosphorus, Total 
(as P) 2.7 40.1% 3.9 4.2 

BOD, Carbonaceous 
5 Day, 20oC 2.2 98.6% 3.0 5.0 

Solids, Total 
Suspended 1.4 99.3% 4.0 5.0 

Nitrogen, Ammonia 
Total (as N) 0.1 99.3% 0.4 0.8 

2008 

Phosphorus, Total 
(as P) 2.5 40.8% 4.0 4.4 

BOD, Carbonaceous 
5 Day, 20oC 2.2 98.5% 4.7 6.0 

Solids, Total 
Suspended 1.2 99.3% 2.2 3.0 

Nitrogen, Ammonia 
Total (as N) 0.1 99.3% 0.3 0.9 

2009* 

Phosphorus, Total 
(as P) 2.3 41.1% 3.4 3.5 

BOD, Carbonaceous 
5 Day, 20oC 2.3 98.6% 4.22 7.00 

Solids, Total 
Suspended 1.5 99.3% 4.06 6.00 

Nitrogen, Ammonia 
Total (as N) 0.4 97.8% 2.34 4.66 

Average 

Phosphorus, Total 
(as P) 2.5 40.7% 3.8 4.0 

* Note: 2009 values include December data from 2007 because of a flow meter error during December 2009. 
** Note: Ammonia percent removal data based on estimated influent concentrations correlated with CBOD. 
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Based on a comparison of the key effluent limitations presented in Table 2 versus the 

effluent concentrations presented in Table 9, the existing plant produces effluent concentrations 

of CBOD5, TSS, NH3-N, and TP that are significantly below the corresponding effluent 

limitations.  In addition and as previously indicated, the NO3 effluent concentration in 2009 

average 14.7 mg/l, which is much less than the anticipated future effluent limit of approximately 

31 mg/L.  Therefore, plant upgrades will not be required to achieve the anticipated future NO3 

limit.  However, plant upgrades will be required to achieve the expected future TP limit of 0.76 

mg/L 

7.0 FUTURE FLOW SCENARIOS 

Future flows have been estimated for three I&I reduction scenarios: 1) no I&I reduction, 

2) 25% I&I reduction, and 3) 50% I&I reduction.  The three scenarios are based on the 

assumption that both base infiltration and RDII are reduced by the same percentage. 

7.1 No I&I Reduction 

The build-out future average flow was established for the Long Hill Township WWTP in 

the Interim Draft Wastewater Management Plan (WMP) for Morris County.  The WMP specified 

an existing actual average flow of 1.095 MGD and build-out average flow of 1.242 MGD.  

Therefore, the projected increase in wastewater flow is 0.147 mgd.  The future flows and loads 

with no I&I reduction were predicted by applying the existing concentrations and peaking factors 

in Table 4 to the Township’s estimated build-out average flow of 1.242 mgd.  The resulting 

future flows and loads are presented in Table 10.   
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Table 10: Future Flows and Loads without I&I Reduction 

Parameter Units Average 
Annual 

Maximum 
Monthly 

MM:AA 
Peaking 
Factor 

Maximum 
Daily 

MD:AA 
Peaking 
Factor 

Maximum 
Hourly 

MH:AA 
Peaking 
Factor 

Flow Mgd 1.242 1.99 1.6 3.89 3.1 4.99 4.0 

mg/l 142 138 - 87 - - - CBOD 
lb/d 1,467 2,014 1.4 2,829 1.9 - - 
mg/l 187 155 - 132 - - - TSS 
lb/d 1,940 2,569 1.3 4,290 2.2 - - 
mg/l 3.5 2.7 - 1.7 - - - TP 
lb/d 36 47 1.3 56 1.6 - - 
mg/l 16 14 - 9.9 - - - NH3 – N 
lb/d 167 229 1.4 321 1.9 - - 
mg/l 26 22 - 15.8 - - - 

TKN – N 
lb/d 267 366 1.4 514 1.9 - - 

 
7.2 25% & 50% I&I Reduction 

The 25% & 50% I&I reduction scenarios were based on reductions to the total I&I (both 

base infiltration and RDII).  For the annual average, maximum monthly, and maximum daily 

conditions, the total I&I was calculated as the difference between the total flow and the summer 

dry-day average flow.  Because these are future conditions, the 0.147 mgd increase for build-out 

conditions was added to the current summer dry-day average flow of 0.64 mgd to yield a future 

summer dry day average flow of 0.79 mgd.  The future summer dry-day flow of 0.79 mgd was 

then subtracted from the future annual average, maximum monthly and maximum daily flows to 

estimate the total I&I for the average annual, maximum monthly, and maximum daily flow 

conditions as 0.46, 1.20, and 3.10 mgd, respectively.   

For the peak hourly condition, the total I&I was calculated as the difference between the 

total flow and the summer dry-day average flow at 9 AM.  The 0.147 mgd increase for build-out 

conditions was added to the current summer dry-day average flow at 9 AM of 0.96 to yield 1.11 

mgd.  Therefore, the total I&I for the peak hourly flow condition is 3.88 mgd.  A summary of the 

total I&I for the future flow conditions are shown in Table 11, along with the resulting 

reductions for the 25% and 50% scenarios. 
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Table 11: Total I&I and Reductions for Future Flow Scenarios 

Flow Condition Total I&I (mgd) 25% Flow Reduction (mgd) 50% Flow Reduction (mgd) 

Average Annual 0.46 0.12 0.23 
Maximum Monthly 1.20 0.30 0.60 
Maximum Daily 3.10 0.78 1.55 
Peak Hourly 3.88 0.97 1.94 

 

 These reductions were applied to the future flows presented in Table 10 to generate 

wastewater characteristics for the 25% I&I reduction and 50% I&I reduction scenarios.  The 

loads were not reduced because the reduction in I&I will not lower the quantity of wastewater 

being delivered to the WWTP.  However, the concentrations were adjusted to equal the load 

divided by the reduced flow.  The wastewater characteristics for the 25% I&I reduction and 50% 

I&I reduction scenarios are presented in Tables 12 and 13, respectively. 

 

Table 12: Future Flows and Loads with 25% I&I Reduction 

Parameter Units Average 
Annual 

Maximum 
Monthly 

MM:AA 
Peaking 
Factor 

Maximum 
Daily 

MD:AA 
Peaking 
Factor 

Maximum 
Hourly 

MH:AA 
Peaking 
Factor 

Flow Mgd 1.128 1.69 1.5 3.11 2.8 4.02 3.6 

mg/l 156 143 - 109 - - - CBOD 
lb/d 1,467 2,014 1.4 2,829 1.9 - - 
mg/l 206 182 - 165 - - - TSS 
lb/d 1,940 2,569 1.3 4,290 2.2 - - 
mg/l 3.9 3.3 - 2.2 - - - TP 
lb/d 36 47 1.3 56 1.6 - - 
mg/l 18 16 - 12 - - - NH3 - N 
lb/d 167 229 1.4 321 1.9 - - 
mg/l 28 26 - 20 - - - 

TKN - N 
lb/d 267 366 1.4 514 1.9 - - 
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Table 13: Future Flows and Loads with 50% I&I Reduction 

Parameter Units Average 
Annual 

Maximum 
Monthly 

MM:AA 
Peaking 
Factor 

Maximum 
Daily 

MD:AA 
Peaking 
Factor 

Maximum 
Hourly 

MH:AA 
Peaking 
Factor 

Flow mgd 1.014 1.39 1.4 2.34 2.3 3.05 3.0 

mg/l 173 174 - 145 - - - CBOD 
lb/d 1,467 2,014 1.4 2,829 1.9 - - 
mg/l 229 222 - 220 - - - TSS 
lb/d 1,940 2,569 1.3 4,290 2.2 - - 
mg/l 4.3 4.0 - 2.9 - - - TP 
lb/d 36 47 1.3 56 1.6 - - 
mg/l 19.7 19.8 - 16.5 - - - NH3 - N 
lb/d 167 229 1.4 321 1.9 - - 
mg/l 31.5 31.6 - 26.4 - - - 

TKN - N 
lb/d 267 366 1.4 514 1.9 - - 

 

 A summary of the future annual average, maximum monthly, maximum daily and peak 

hourly flows under each I&I reduction scenario is presented in table 14. 

 

Table 14: Comparison of Future Flows based on I&I Reduction 

Future Flow Condition No I&I Reduction 25% I&I Reduction 50% I&I Reduction 

Annual Average 1.242 mgd 1.128 mgd 1.014 mgd 
Maximum Monthly 1.99 mgd 1.69 mgd 1.39 mgd 

Maximum Daily 3.89 mgd 3.11 mgd 2.34 mge 
Peak Hourly 4.99 mgd 4.02 mgd 3.05 mgd 

 
 

 Based on the flow information summarized in Table 14, and as expected, reduction in I&I 

has the most significant impact on maximum daily and peak hourly flows. 

8.0 PLANT CAPACITY EVALUATION 

This section of the report evaluates the adequacy of each major component of the plant 

under the future flow and load scenarios presented in Tables 10, 12 and 13.  To evaluate each 

treatment component of the plant, detailed flow and mass balances were developed that: 
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• Present the average and maximum influent flows and loads through the plant. 

• Provide physical information regarding each component (such as tank 

dimensions). 

• Identify key sizing/capacity related criteria for each unit process (such as 

detention time, surface overflow rate, etc.). 

• Evaluate conformance with the relevant sizing criteria at average and maximum 

conditions. 

• Generate essential data, such as oxygen requirements and sludge production rates, 

required to evaluate capacity adequacy. 

• Project expected effluent quality for CBOD, TSS and NH3, based on calibration 

of existing performance to key process control parameters. 

• Enables an evaluation of how changes in key control parameters, such as RAS 

flow rate, solids retention time, and dissolved oxygen concentration in the 

oxidation ditches impacts the process. 

For evaluation of the oxidation ditches, a kinetic analysis was also performed.  The plant 

components related solely to hydraulic capacity, such as the influent pumps and influent screens, 

are not presented in the flow and mass balances but rather are discussed separately below.  The 

following key plant components were evaluated: 

• Influent Pumping System 

• Screening 

• Oxidation Ditches 

• Final Clarifiers and Return Sludge Pumping System 

• Waste Sludge Pumping System 

• Effluent Filters 

• Post Aeration System 

• UV Disinfection System 

• Sludge Storage System 
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8.1 Influent Pumping System 

Influent pumping systems are sized to provide “firm capacity” for peak hourly flows. The 

“firm capacity” is the pumping capacity that exists when one pump is out of service.  If the 

pumping system includes multiple size pumps, the “firm capacity” is the capacity that exists 

when one of the largest pumps is out of service. 

The existing influent pumping station consists of a 25-foot deep well with four (4) 

submersible pumps that lift the wastewater approximately 40 feet to the influent screens.  The 

following submersible pumps are located at the influent pumping station: 

• Pump #1: Flygt Model CP3140 with 15 hp motor 

• Pump #2: Flygt Model CP3152 with 20 hp motor 

• Pumps #3 & #4: KSB Model KRTK 200-400/226 with 44 hp motors and trimmed 

impellers 

 The performance curves for these 3 pump models are presented in Appendix C.  During 

very high flow events, pump #1, #3, and #4 are all in operation, and the observed capacity is 

nominally greater than 4 mgd.  However, since this capacity requires that both of the largest 

pumps be in operation, it cannot be considered the reliable firm capacity.  With one of the largest 

pumps out of service, the capacity is about 3.4 mgd.  Therefore, the firm capacity of the existing 

influent pumping system is approximately 3. mgd. 

 Based on the future peak hourly flows summarized in Table 14, the existing firm capacity 

is sufficient only for the 50% I&I Reduction future flow scenario.  Therefore, the influent 

pumping system will need to be upgraded for both the No I&I Reduction and 25% I&I Reduction 

future flow scenarios.  However, as described in the 2005 Report, if the trimmed impellers in 

Pumps #3 and #4 are replaced with non-trimmed impellers, the firm capacity, will increase to 

about 4 mgd, which is sufficient for the 25% I&I Reduction future flow scenario, but not for the 

No I&I Reduction scenario.  Therefore, the extent of influent pumping system improvements 

will vary by flow scenario as follows: 

• No I&I Reduction – Replace Pumps #3 and #4 with larger units 

• 25% I&I Reduction – Replace impellers in Pump #3 and #4 

• 50% I&I Reduction – No Improvements 
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8.2 Screening 

Influent screens remove debris from the wastewater that could otherwise clog or damage 

downstream equipment or processes.  Influent screens are sized for peak hourly flows.  However, 

unlike an influent pumping system, since the existing screens are static screens without moving 

parts, it is not necessary to consider the firm capacity to be the capacity that exists with one unit 

out of service. 

The existing influent screening system consists of two HS-72BB Hydroscreens.  Each 

Hydroscreen is comprised of two 72” wide back-to-back wedge wire screen panels, with all 

panels mounted over the sludge storage tanks.  The spacing of the wedge wire on the screen 

panels is ¾”.  The manufacturers reported total peak flow capacity of the 4 static screen panels is 

4.8 mgd at a TSS concentration of 200 mg/L 

 Based on the future peak hourly flows summarized in Table 14, the existing capacity is 

sufficient for both the 25% I&I Reduction and 50% I&I Reduction future flow scenarios, but not  

for the No I&I Reduction future flow scenario.  Therefore, the influent screening system will 

need to be upgraded for the No I&I Reduction future flow scenario. 

 It is also noted that the existing static screens present a significant operational problem 

due to water from the screens being discharged to the thickened sludge holding tank located 

directly below the screens, which significantly reduces the solids concentration of the thickened 

sludge resulting in increased sludge transportation and disposal costs.  A potential remedy to this 

problem is discussed in Section 8.9. 

8.3 Oxidation Ditches 

 Oxidation ditches are biological reactors that provide an environment suitable for the 

growth of microorganisms which remove CBOD and NH3 from the wastewater.  Oxidation 

ditches, and their associated mechanical aeration equipment, are sized based primarily on two 

criteria: 

1. Aeration equipment capacity sufficient to supply the required oxygen for CBOD 

and NH3 removal. 

2. Tank volume sufficient to hold the mass of microorganisms needed to remove the 

CBOD and NH3 while also providing the appropriate environmental conditions 

for microorganisms to perform properly. 

 These criteria are addressed separately below. 
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8.3.1 Aeration Equipment 

 When assessing the capacity of aeration equipment, the wastewater oxygen requirement 

is first calculated based on the pounds of oxygen required per pound of BOD and NH3 removed.  

The wastewater oxygen requirement is then converted to a standard oxygen requirement (SOR) 

based on site specific conditions of temperature, operating dissolved oxygen (DO) concentration, 

alpha coefficient (i.e. the ratio of wastewater oxygen transfer to clean water oxygen transfer) and 

beta coefficient (i.e. the salinity correction factor).  Aeration devices are then evaluated with 

respect to their ability to supply the required SOR. 

 As shown in Table 1, the existing brush-type aerators in Oxidation Ditch No. 1 have an 

oxygenation capacity of 6.6 lbs/hr per foot of aerator shaft length, while the brush aerators in 

Oxidation Ditch No. 2 have an oxygenation capacity of 5.85 lbs /hr per foot of aerator shaft 

length.  Based on the total shaft length, the combined oxygenation capacity of all aerators is 430 

lbs per hour. 

 The flow and mass balance evaluations for future flow conditions in Appendix A present 

the calculated SOR (in pounds per day) for the future annual average, maximum month and 

maximum daily flows, under the scenarios of No I&I Reduction, 25% I&I Reduction and 50% 

I&I Reduction.  The resulting SORs are then compared to the existing oxygenation capacity of 

430 lbs/hour to assess capacity adequacy. 

 Based on the comparison of calculated future SOR to existing oxygenation capacity, the 

existing aerators have sufficient capacity for the future annual average, maximum monthly and 

maximum daily flows under the No I&I Reduction, 25% I&I Reduction, and 50% I&I Reduction 

scenarios.  Therefore, the existing aerators will not require upgrading under any of the future 

flow scenarios. 

8.3.2 Tank Volume 

 The adequacy of oxidation ditch tank volume is evaluated primarily through the 

following parameters: 

• Volumetric BOD loading, which is the pounds of BOD that enter each 1,000 

cubic feet (CF) of tank volume per day. 

• Hydraulic detention time, which is the time required for each gallon of 

wastewater to flow through the tank. 



Long Hill Township WWTP 
Capacity Assurance Report 
June 30, 2010 
 

 34

• Solids retention time (SRT), which is the time that each pound of biomass resides 

in the biological treatment system before it is removed from the system as waste 

sludge.  SRT is the key parameter that controls the type and distribution of 

microorganisms present in the oxidation ditch, and also controls the floc forming 

characteristics of the microorganisms thereby directly influencing settling 

characteristics of the biomass.  Thus an appropriate SRT must be selected for a 

flow and mass balance. 

 As indicated in Table 1, the volume of Oxidation Ditch No. 1 is 293,000 gallons and the 

volume of Oxidation Ditch No. 2 is 614,000 gpd.  The resulting total volume is 907,000 gallons. 

 The flow and mass balances evaluations for future flow conditions in Appendix A present 

the calculated volumetric BOD loading and hydraulic detention time for the future annual 

average, maximum month and maximum daily flows, under the scenarios of No I&I Reduction, 

25% I&I Reduction and 50% Reduction.  The resulting volumetric BOD loading and hydraulic 

detention time are compared to standard sizing criteria from a variety of sources including the 

NJDEP, 10-States Standards, and Water Environment Federation Manual of Practice No. 8 

Design of Municipal Wastewater Treatment Plants.  Based on a comparison of the calculated 

volumetric loading and hydraulic detention time versus standard sizing criteria, the oxidation 

tank volume is sufficient for all future flows under the scenarios of No I&I Reduction, 25% I&I 

Reduction and 50% I&I reduction. 

 With regard to SRT, the flow and mass balance evaluations in Appendix A allow an SRT 

to be selected, and for the spreadsheet to then calculate the resulting MLSS concentration and 

mass of sludge wasted per day.  For the future flow scenarios, SRTs have been selected based on 

kinetic analysis to ensure a high level of BOD and NH3 removal, as validated through current 

performance operating at similar SRTs.  The resulting MLSS concentrations under all future 

flow scenarios are typical of MLSS concentrations in oxidation ditches, which also indicate that 

oxidation ditch volume is sufficient for all future flows scenarios.  The resulting MLSS 

concentrations are also used in the assessment of clarifier and return sludge pumping system 

capacity, as discussed in Section 8.4. 

 In summary, considering both tank volume and aeration capacity, the existing oxidation 

ditches are sufficiently sized for all future flow scenarios. 
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8.4 Final Clarifiers and Return Sludge Pumping System 

 Final clarifiers are integral components of the biological treatment system as they allow 

the biomass (i.e. MLSS) that flows out of the oxidation ditches to be settled and thickened for 

return to the oxidation ditches (by way of the return sludge pumps).  They also produce a 

clarified effluent low in total suspended solid concentration.  Final clarifier and return sludge 

pumping system capacity must be evaluated together, as the capacity of the return sludge 

pumping system directly impacts clarifier capacity. 

 Final clarifier capacity is evaluated based on two key criteria: 

1. Surface overflow rate, which is the gallons per day of wastewater flow to the final 

clarifiers divided by the clarifier surface area. 

2. Solids loading rate, which is the pounds per day of biomass (i.e. MLSS) applied 

to the final clarifiers divided by the clarifier surface area. 

 Surface overflow rate relates to the clarification function of a clarifier while the solids 

loading rate relates to the thickening function of a clarifier.  Failure of either the clarification or 

thickening function results in overall failure of the clarifier.  Therefore, the more stringent of 

these two criteria determines the overall capacity of the clarifier. 

 As indicated in Table 1, there are two final clarifiers, each 50 feet in diameter with a 

sidewater depth of 11’-8”.  Settled biomass is returned to the oxidation ditches by the return 

sludge pumping system, which consists of four variable speed pumps, each rated for 425 gpm at 

25 feet TDH.  The firm capacity (i.e. with 3 of 4 pumps in service) of the pumping system is 

approximately 1,375 gpm or approximately 2 mgd. 

 The adequacy of the clarification and thickening functions of the clarifier are evaluated 

separately below. 

8.4.1 Clarification 

 For clarification to occur, the upflow velocity (i.e. surface overflow rate) of the clarifier 

must be less than the settling velocity of a typical biomass particle.  The flow and mass balance 

evaluations for future flow conditions in Appendix A present the calculated surface overflow rate 

for the future annual average, maximum month, maximum daily and peak hourly flows, under 

the scenarios of No I&I Reduction, 25% I&I Reduction and 50% Reduction.  The resulting 

surface overflow rates are compared to recommended surface overflow rates from a variety of 

sources including the NJDEP, 10-States Standards, and Water Environment Federation Manual 
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of Practice No. 8 Design of Municipal Wastewater Treatment Plants.  Based on a comparison of 

the calculated surface overflow rate versus the recommended surface overflow rates, the final 

clarifiers have sufficient clarification capacity for all future flow conditions except the future 

peak hourly flow under the No I&I Reduction scenario. 

8.4.2 Thickening 

 When thickening failure occurs, biomass will be “washed out” of the clarifier resulting in 

poor effluent quality and potentially long term disruption in system performance.  For proper 

thickening to occur, the solids loading cannot exceed a maximum rate dictated by the 

settleability (i.e. SVI) of the MLSS and the underflow rate of the clarifier.  The underflow rate is 

the return sludge flow rate divided by the clarifier surface area.  This type of analysis is referred 

to as a State Point Analysis and is performed using the type of diagram presented in Figure 8 

below, which is from the Manual on the Causes and Control of Activated Sludge Bulking and 

Foaming, 2nd Edition by Jenkins, Richard and Daigger. 

 
Figure 8 – Clarifier Diagram for State Point Analysis 
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 In Figure 8, the dashed lines are the underflow lines, which represent the return sludge 

flow rate divided by the clarifier surface area, and the vertical lines are the SVI lines.  The 

intersection of an underflow line with an SVI line established a maximum allowable solids 

loading rate above which thickening failure will occur.  For example, at an underflow rate of 200 

gpd/ft2 and an SVI of 150 ml/g, the maximum allowable solids loading is 20 pounds of MLSS 

per day per square feet of clarifier surface area. 

 This diagram was first used to assess thickening capacity under the existing influent 

flows, typical RAS flow, typical MLSS concentrations, and typical range of SVI values.  As 

indicated in the flow and mass balance evaluation for existing conditions in Appendix A, at the 

current typical return sludge flow rate of 0.4 mgd, the resulting underflow rate is approximately 

100 gpd/ft2.  At a typical SVI ranging between 100 ml/g and 150 ml/g, and by referring to Figure 

8, the corresponding maximum allowable solids loading rate is in the range of 11 to 15 pounds 

per day per square feet.  Based on the calculated solids loading rates presented in the flow and 

mass balance evaluations for existing conditions in Appendix A, this range of maximum 

allowable solids loading rates is exceeded, and thus thickening failure is expected to occur, about 

midway between the maximum monthly flow of 1.75 mgd and the maximum daily flow of 3.43 

mgd.   This flow and mass balance prediction is consistent with reported actual conditions, as the 

aerators are shutoff as flows approach 3 mgd to settle MLSS in the oxidation ditches to reduce 

the final clarifier solids loading rate. 

 To assess the increase in thickening capacity that would result from increased return 

sludge flow rates, and iterative approach was utilized.  The Flow and Mass Balance Evaluations 

for Future Flow Conditions in Appendix A present clarifier thickening capacity at the following 

return sludge flow rates, which were determined to be the optimum return sludge flow rates to 

maximize thickening capacity: 

• Annual average return sludge flow rate – 0.6 mgd 

• Maximum monthly return sludge flow rate – 1.0 mgd 

• Maximum daily return sludge flow rate – 1.4 mgd 

 As also shown in the Flow and Mass Balance Evaluations, at the capacity-limiting 

maximum daily flow condition with a return sludge flow rate of 1.4 mgd, the underflow rates is 

about 350 gpd/ft2.  At SVI’s ranging between 100 ml/g and 150 ml/g, the corresponding 
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maximum allowable solids loading rate is in the range of 32 to 38 pounds per day per square 

feet. 

 At this increased allowable solids loading capacity, the existing clarifiers have adequate 

thickening capacity for the future annual average, maximum monthly and maximum daily flows 

associated with the 25% I&I Reduction and 50% I&I Reduction scenarios, but not for the No I&I 

Reduction scenario. 

 In summary, thickening capacity rather than clarification capacity is the capacity limiting 

criteria for the existing final clarifiers.  If the existing return sludge pumping system is operated 

at an increased flow rate of approximately 1.4 mgd during maximum daily flow conditions (an 

about 1.0 mgd during maximum monthly flow conditions), the existing clarifiers have sufficient 

capacity for future flows under the 25% I&I Reduction and 50% I&I Reduction scenarios.  

However, clarifier capacity is not sufficient for the No I&I Reduction Scenario. 

8.5 Waste Sludge Pumping System 

Waste sludge pumps are used to remove biomass from the biological treatment system as 

required to maintain the desired SRT, which as previously indicated is the key process control 

parameter related to performance. 

The existing waste sludge pumping system consists of two variable speed pumps each 

rated for 470 gpm (0.68 mgd) at 12 feet TDH.  The firm capacity of the pumping system, i.e. 

with one pump out of service, is 470 gpm or 0.68 mgd. 

The Flow and Mass Balance Evaluation for Future Flow Conditions in Appendix A 

present the calculated mass of waste sludge based on the selected SRT, the concentration of 

waste sludge based on the return sludge flow rate, and the resulting average daily sludge flow in 

gpd based on the mass and concentration of waste sludge.  The maximum waste sludge pumping 

rate is also presented based on the scenario of pumping 7 days of waste sludge over a 4 day 

period, at 4 hours per day. 

 Based on a comparison of the calculated maximum pumping rates presented in the flow 

and mass balances versus the firm capacity of the waste sludge pumping system, the existing 

waste sludge pumping system has sufficient capacity for all future flow scenarios. 

 The flow and mass balances also indicate, as expected, that operating at an increase 

return sludge flow rate to increase clarifier thickening capacity results in a thinner waste sludge 

and thus a significant increase in sludge volume.   
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8.6 Effluent Filters 

Effluent filters remove additional suspended solids that are not removed in the final 

clarifiers, and thereby remove additional effluent particulate BOD associated with the effluent 

total suspended solids (every 1 mg/L of effluent TSS typically corresponds to an effluent 

particulate BOD of 0.6 mg/L).  Effluent filters are sized based recommended filtration rates 

during average and peak flow conditions.  In addition, the influent TSS concentrations must be 

below the manufacturer’s recommended maximum values.   

The existing effluent filters consist of four Dynasand continuous backwash, upflow, deep 

bed, single media filters, manufactured by Parkson Corporation.  Each filter is 11’-8” in height 

and has inside filter dimensions of 10’ wide by 15’ long.  The filtration area of each filter is 150 

square feet for a total filtration area of 600 square feet.   

The flow and mass balance evaluations for future flow conditions in Appendix A present 

the calculated filtration rate for the annual average, maximum monthly, maximum daily and peak 

hourly flows under the scenarios of No I&I Reduction, 25% I&I Reduction and 50% I&I 

Reduction.  The resulting filtration rates are compared to recommended filtration rates from a 

variety of sources including the manufacturer, the 10 States Standards, and the M&E Wastewater 

Engineering Textbook. 

 Based on a comparison of the calculated filtration rates versus the recommended filtration 

rates, the existing filters have sufficient capacity for both the 25% I&I Reduction and 50% I&I 

Reduction future flow scenarios, but not for the No I&I Reduction future flow scenario.   

8.7 Post Aeration System 

 The post aeration system provides additional oxygenation of the filtered effluent so that 

the NJPDES permit requirement for minimum dissolved oxygen concentration (6 mg/L) can be 

met.  The post aeration system consists of a post aeration tank and a coarse bubble diffuser 

system that receives air from two blowers, each with a capacity of 220 cfm.  Therefore, the firm 

capacity of the blower system is 220 cfm. 

 The flow and mass balances for future flow conditions in Appendix A calculate the 

required blower capacity based on the continued use of coarse bubble diffusers.  Based on a 

comparison of the calculated blower capacity versus the firm capacity of the existing blowers, 

the blowers/coarse bubble diffusers have sufficient capacity for both the 25% I&I Reduction and 

50% I&I Reduction future flow scenarios, but not for the No I&I Reduction future flow scenario. 
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8.8 UV Disinfection System 

The UV disinfection system disinfects the final effluent prior to discharge so the NJDPES 

permit effluent limitation for fecal coliform organisms can be achieved.  UV disinfection systems 

are designed to deliver a sufficient UV dose to disinfect the wastewater during peak hourly flow 

conditions.  The NJDEP specifically requires that a 125% safety factor be incorporated into the 

design. 

The existing UV disinfection system was manufactured by Fischer and Porter and is a 

horizontal, open channel configuration.  The manufacturer’s stated peak flow capacity of the 

system is 3.6 mgd, exclusive of the safety factor required by NJDEP. 

The flow and mass balance evaluations for future flow conditions in Appendix A present 

the actual safety factor for the future annual average, maximum monthly, maximum daily and 

peak hourly flows under the scenarios of No I&I Reduction, 25% I&I Reduction and 50% I&I 

Reduction.   

 Based on a comparison of the calculated safety factors versus the NJDEP required safety 

factor, the existing UV disinfection system does not have sufficient capacity for the future peak 

hourly flows under the No I&I Reduction, 25% I&I Reduction or 50% I&I Reduction Scenarios. 

 Regardless of this capacity deficiency for future flows, the existing system needs to be 

replaced and it is no longer supported by the manufacturer and replacement parts are difficult to 

obtain.  In addition, new UV disinfection systems are more energy efficient and easier to 

maintain than the existing system, which will result in O&M cost savings. 

8.9 Sludge Storage 

 There are two aerated sludge storage tanks, each with a useable volume of approximately 

75,000 gallons.  Sludge Storage Tank No. 2 receives waste activated sludge by way of the waste 

activated sludge pumps.  Sludge Storage Tank No. 1 is below the static screens and receives 

thickened waste activated sludge from a mechanical thickener located in the Digester Control 

Building.  As previously indicated in Section 8.2, water discharged from the static screens is 

directed to Sludge Storage Tank No. 1 resulting in dilution of the thickened sludge.  As a result, 

the thickened sludge concentration of approximately 5% produced by mechanical thickener is 

reduced to about 2.4% solids prior to disposal, thus more than doubling the quantify of sludge 

that must be disposed. 
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 As shown in the Flow and Mass Balance Evaluations in Appendix A, the increase in mass 

of sludge produced at future flows is only about 10% greater than the current mass of sludge 

produced.  The increase in volume of raw waste sludge will depend on the required return sludge 

flow rate, since this directly impacts the concentration of the raw waste activated sludge.  Based 

on the future optimized return sludge flow rates described in Section 8.4, the increase in raw 

waste sludge volume will be about 10% on an annual average basis, 50% on a maximum 

monthly flow basis, and over 200% on a maximum daily flow basis. 

 Assuming the rate and frequency of thickening increases proportional to the increase in 

raw waste sludge flow rate, the existing sludge storage tanks have sufficient capacity for future 

flows under the No I&I Reduction, 25% I&I Reduction or 50% I&I Reduction Scenarios. 

 However, as further discussed in Section 10.0, improvement to comply with the 

anticipated future TP limit of 0.76 mg/L can be expected to further increase the mass waste 

sludge produced by about 20%.  As a result, a new screening system is recommended to 

eliminate the discharge of water into the thickened sludge storage tank thereby reducing the cost 

of sludge transportation and disposal.  

8.10 Summary of Capacity Deficiencies for Future Flow Scenarios 

 Table 15 presents a summary of plant components with insufficient capacity for future 

flows, under the scenarios of No I&I Reduction, 25% I&I Reduction and 50% I&I Reduction. 

Table 15:  Plant Components with Insufficient Capacity for Future Flow Scenarios 

No I&I Reduction 25% I&I Reduction 50% I&I Reduction 

Influent Pumping System Influent Pumping System UV Disinfection System 
Influent Screens UV Disinfection System  
Final Clarifiers   
Effluent Filters   

Post Aeration Blowers   
UV Disinfection System   

 

 Alternatives to address capacity deficiencies are presented in Section 9.0. 
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9.0 SYSTEM IMPROVEMENT ALTERNATIVES FOR FUTURE FLOWS 

Based on the information summarized in Table 15, there are three basic alternatives for 

system improvements that will enable future development within the sewer service area: 

1. Rehabilitate the sanitary sewer system to achieve 25% I&I reduction in 

combination with upgrading the WWTP to remedy the capacity deficiencies listed 

in Table 15 for the 25% I&I Reduction scenario. 

2. Rehabilitate the sanitary sewer system to achieve 50% I&I reduction in 

combination with upgrading the WWTP to remedy the capacity deficiencies listed 

in Table 15 for the 50% I&I reduction scenario. 

3. Upgrade the WWTP to remedy the capacity deficiencies listed in Table 15 for the 

No I&I Reduction scenario. 

 The specific capital improvements associated with each alternative are presented in the 
sections that follow. 
 
9.1 25% I&I Reduction Alternative 

As discussed in Section 5.0, I&I (both base infiltration and RDII) is a significant 

component of the total flow to the WWTP, particularly during maximum daily and peak hourly 

flow events.  As a result, even modest decreases in I&I can improve the plant’s ability to accept 

more wastewater.  As previously shown in Table 14, compared to the future flow without I&I 

reduction, a 25% I&I reduction will decrease the maximum daily flow from 3.89 to 3.11 mgd, 

and will reduce the peak hourly flow from 4.99 to 4.02 mgd.  With this significant reduction in 

maximum daily and peak hourly flow, all existing plant components except the following will 

have sufficient capacity for future flows: 

• Influent pumping system. 

• The UV disinfection system – which must be replaced anyway due to its age and 
condition, and which will benefit the Township by reducing energy and 
maintenance costs. 

  

 To obtain a 25% reduction in I&I will required substantial rehabilitation of the existing 

sanitary sewer system. 

By way of background, various studies have been performed and are currently on-going 

to identify and reduce the sources of I&I within the collection system. For example, smoke 
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testing was recently performed indicating there may be cross connections between the storm 

sewer system and sanitary sewer system in 5 or 6 locations.  Dye testing is currently planned to 

quantify the extent of cross connection in these locations, and additional flow monitoring is also 

planned to identify the specific areas within the collection system that have significant I&I.  The 

Township has also recently installed water-tight manhole cover inserts in approximately 25% of 

the collection system and rehabilitated a total of 118 manholes in 2002 and 2005. 

A Memorandum from Justin Lizza, P.E., Township of Long Hill Engineer, dated October 

21, 2008, and the Report by Medina Consultants, dated October 20, 2009, describe the recent 

efforts to reduce I&I in the sewer system and provide insight into the sources of I&I.  The 

Memorandum notes that Mr. James McGregor, P.E., engaged as a consultant to Long Hill 

Township, believes that 50% to 70% of the total I&I comes from service laterals that connect 

houses and businesses to the sanitary mains.  The Report by Medina Consultants specifies that 

repairs that have been conducted to date have focused on manholes that are in low-lying areas 

and/or that have obvious defects.   

Based on review of the work that has been conducted on I&I reduction measures in the 

service area, along with discussions with Medina Consultants and Township personnel, the 

following scope of rehabilitation improvements has been developed to achieve an approximate 

25% I&I reduction: 

• Install cured-in-place (CIP) liners on 50% of the gravity sewers that lie within the 

100-year flood plain or wetlands areas.  The linear feet of liners that would be 

required are as follows: 

o 14” – 8,349 LF 
o 12” – 6,136 LF 
o 10” – 4,457 LF 
o 8” – 23,559 LF 

• Install CIP liners on all of the service laterals that are within the 100-year flood 

plain or wetland areas.  Although the laterals have not been mapped, the 

percentage of laterals that lie within the 100-year flood plain or wetland areas 

would be similar to the percentage of 8” gravity sewers that lie within the 100-

year flood plain or wetland areas, or about 20%.  The resulting length of CIP 

liners required for laterals would be 44,265 LF. 
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• Install CIP lining and water-tight manhole covers on all manholes that have not 

yet been rehabilitated within the 100-year flood plain or wetland areas (~150 

manholes).   

• Install water-tight manhole covers on all other manholes that have not yet been 

rehabilitated (~800 manholes). 

 Budgetary capital costs for sanitary sewer system rehabilitation improvements were 

developed based on budgetary unit costs provided by InsituForm for the CIP pipe liners, SWERP 

for CIP manhole liners, and Campbell Foundry for the water-tight manhole covers, together with 

a 20% contingency, 15% for engineering, but without contractor overhead and profit, since unit 

costs for CIP lining incorporate these markups.  Information on the sewer rehabilitation products 

that served as the basis for the budgetary cost estimates is presented in Appendix D. 

 Budgetary costs for the plant improvements were developed based on budgetary costs 

from a representative UV equipment manufacturer (Trojan Technologies), budgetary costs for 

the replacement pump impellers from the 2005 report adjusted for inflation and typical 

percentages for items such as equipment installation and electrical, together with contractor 

overhead and profit at 21% (includes mobilization bonds and insurance), a 20% contingency, and 

15% for engineering.  Product information on the representative UV disinfection system is 

presented in Appendix E. 

 The resulting budgetary capital cost estimate, in 2010 dollars, is presented in Table 16 on 

the following page. 

 Due to the substantial uncertainties that exist during the study phase of a project, 

budgetary capital costs estimates should be viewed as ±25% accurate. 

 In addition, it is important to note that specific reductions in I&I are difficult to predict 

and cannot be guaranteed, due to many factors including the migration of I&I that can occur after 

a portion of the system is rehabilitated.  Therefore, the scope of improvements required for a 

25% reduction in I&I could be greater than assumed for the development of the budgetary capital 

cost estimate presented above. 
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Table 16: Budgetary Capital Cost Estimate for 25% I&I Reduction Alternative  

 

Item/Description Quantity Unit/Basis Unit Budgetary 
Cost

Item Budgetary 
Cost

Pipe CIP Lining - 14" 8,349 LF 42$                    350,670$                 
Pipe CIP Lining - 12" 6,136 LF 36$                    220,900$                 
Pipe CIP Lining - 10" 4,457 LF 32$                    142,639$                 
Pipe CIP Lining - 8" 23,559 LF 30$                    706,781$                 
Pipe CIP Lining - Laterals 44,265 LF 70$                    3,098,550$              
Manhole Covers 800 EA 500$                  400,000$                 
Manhole - Covers and Lining 150 EA 5,000$               750,000$                 

5,669,540$             
Engineering 850,431$                 
Contingency 1,133,908$              

7,653,879$             

Replace Influent Pump Impellers 1 LS 6,000.00$          6,000$                     
New UV Disinfection System 1 LS 268,500.00$      268,500$                 

274,500$                
Installation 68,625$                   

343,125$                

Electrical 34,313$                   
Contractor OH&P 79,262$                   
Contingency 75,488$                   

189,062$                
532,187$                

Engineering 79,828$                   
612,015$                

8,265,894$         TOTAL BUDGETARY CAPITAL COST

Unit Price & Other Item Subtotal

Sewer Rehabilitation Budgetary Costs

15%
20%

Plant Improvement Budgetary Costs

Major Equipment and Systems Subtotal

20%

15%

Sewer Rehabilitation Budgetary Capital Cost

Plant Improvements Budgetary Capital Cost

Major Equipment & Systems

Subtotal
25%

Percentage Items

Plant Improvement Budgetary Construction Cost

21%
10%

Percentage Items Subtotal

 
 

  

9.2 50% I&I Reduction Alternative 

As previously shown in Table 14, compared to the future flow without I&I reduction, a 

50% I&I reduction will decrease the maximum daily flow from 3.89 to 2.34 mgd, and will 

reduce the peak hourly flow from 4.99 to 3.05 mgd.  With this significant reduction in maximum 

daily and peak hourly flow, all existing plant components except the following will have 

sufficient capacity for future flows: 
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• The UV disinfection system – which must be replaced anyway due to its age and 
condition, and which will benefit the Township by reducing energy and 
maintenance costs. 

 
Based on review of the work that has been conducted on I&I reduction measures in the 

service area, along with discussions with Medina Consultants and Township personnel, the 

following scope of rehabilitation improvements has been developed to achieve an approximate 

50% I&I reduction: 

• Install cured-in-place (CIP) liners on 100% of the gravity sewers that lie within 

the 100-year flood plain or wetlands areas.  The linear feet of liners that would be 

required are as follows: 

o 14” – 16,699 LF 
o 12” – 12,272 LF 
o 10” – 8,915 LF 
o 8” – 47,119 LF 

• Install CIP liners on 50% of the service laterals throughout the sanitary sewer 

system.  The length of CIP liners required for laterals would be 110,663. 

• Install CIP lining and water-tight manhole covers on all manholes that have not 

yet been rehabilitated within the 100-year flood plain or wetland areas (~150 

manholes).   

• Install water-tight manhole covers on all other manholes that have not yet been 

rehabilitated (~800 manholes). 

 Budgetary capital cost estimates for sanitary sewer system improvements and for WWTP 

improvements were developed using the same methodology described in Section 9.1 for the 25% 

I&I Reduction Alternative.  The resulting budgetary capital cost estimate, in 2010 dollars, for the 

50% I&I Reduction Alternative, is presented in Table 17.  As previously indicated, budgetary 

capital cost estimates should be viewed as ±25% accurate. 
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Table 17: Budgetary Capital Cost Estimate for 50% I&I Reduction Alternative  

Item/Description Quantity Unit/Basis Unit Budgetary 
Cost

Item Budgetary 
Cost

Pipe CIP Lining - 14" 16,699 LF 42$                    701,340$                 
Pipe CIP Lining - 12" 12,272 LF 36$                    441,801$                 
Pipe CIP Lining - 10" 8,915 LF 32$                    285,278$                 
Pipe CIP Lining - 8" 47,119 LF 30$                    1,413,562$              
Pipe CIP Lining - Laterals 110,663 LF 70$                    7,746,375$              
Manhole Covers 992 EA 500$                  496,000$                 
Manhole - Covers and Lining 150 EA 5,900$               885,000$                 

11,969,356$           
Engineering 1,795,403$              
Contingency 2,393,871$              

16,158,630$           

UV Disinfection System 1 LS 268,500.00$      268,500$                 
-$                         

268,500$                
Installation 67,125$                   

335,625$                

Electrical 33,563$                   
Contractor Overhead & Profit 77,529$                   
Contingency 73,838$                   

184,929$                
520,554$                

Engineering 78,083$                   
598,638$                

16,757,268$       
Plant Improvements Budgetary Capital Cost

Major Equipment & Systems

Subtotal
25%

Percentage Items
10%

Plant Improvement Budgetary Construction Cost

21%
20%

Percentage Items Subtotal

TOTAL BUDGETARY CAPITAL COST

Unit Price & Other Item Subtotal

Sewer Rehabilitation Budgetary Costs

15%
20%

Plant Improvement Costs

Major Equipment and Systems Subtotal

15%

Sewer Rehabilitation Budgetary Capital Cost

 
 

 By comparing the budgetary capital cost estimate presented above to the budgetary 

capital cost estimate presented in Table 16, the 25% I&I reduction alternative is a much more 

cost effective approach to providing capacity for future growth than the 50% I&I reduction 

alternative. 
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9.3 No I&I Reduction Alternative 

As previously shown in Table 14, without I&I reduction measures to reduce flows to the 

plant, the following components of the plant will need to be upgraded to provide sufficient 

capacity for future flows: 

• Influent pumping system 

• Influent screens 

• Final clarifiers 

• Effluent filters 

• Post aeration blowers 

• UV disinfection system - which must be replaced anyway due to its age and 

condition, and which will benefit the Township by reducing energy and 

maintenance costs. 

 

While it would be technically feasible to upgrade each of these plant components, 

including construction of a third final clarifier and additional effluent filter, based on Omni’s 

experience, a more cost effective approach would be to construct an influent flow equalization 

tank to capture and temporarily store peak flow such that the maximum daily and peak hourly 

flows are reduced to the same degree as achieved by a 25% reduction in I&I.  Under this 

approach, the following improvements would be required to provide sufficient capacity for 

future flows: 

• New influent flow equalization tank (including mixing system and comminutor to 

grind debris entering the tank. 

• Influent pumping system upgrade (replace pumps 3 and 4) 

• New UV disinfection system 

 

Regarding sizing of the influent flow equalization tank, the observed 2009 hourly flows 

shown in Figure 5 were used to model how large a flow equalization tank would need to be in 

order to achieve the same flow reductions as a 25% reduction in I&I.  Since the maximum daily 

flow during 2009 was 2.90 mgd versus the future maximum daily flow of 3.89 mgd, all flows 
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were multiplied by 1.34 (i.e. the ratio of 3.89 to 2.90) in order to simulate the pattern of hourly 

flow associated with the future maximum daily flow of 3.89 mgd. 

A spreadsheet model was setup to calculate excess flow on an hourly basis over the 

desired maximum daily flow of 3.11 mgd.  The excess flow was then cumulated into a storage 

volume until the flow into the plant was lower than 3.11 mgd.  At flows lower than 3.11 mgd, the 

storage tank was allowed to empty at a rate of 0.25 mgd.  This resulted in a peak daily flow 

through the WWTP of 3.12 mgd and a peak hourly flow through the WWTP of 3.36 mgd.  In 

order to achieve these flow conditions, a flow equalization tank storage volume of approximately 

1.65 million gallons is needed.  The lowest cost option for constructing a tank of this volume is 

to utilize a wire-wound, prestressed concrete storage tank, of the type constructed by Natgun and 

Preload.  Tank dimensions would be approximately 90’ diameter with a 35’ side water depth.  

 A budgetary capital cost estimates for WWTP improvements was developed using the 

same methodology described in Section 9.1 for the WWTP improvements associated with the 

25% I&I Reduction Alternative.  The resulting budgetary capital cost estimate, in 2010 dollars, 

for the No I&I Reduction Alternative, is presented in Table 18. 

A conceptual flow schematic showing how the equalization tank would be incorporated 

into the plant is presented as Figure 9.  This schematic does not include new influent screens, as 

will be further discussed in Section 10.0. 

A conceptual site plan showing a possible location for the tank is presented as Figure 10. 
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Table 18: Budgetary Capital Cost Estimate for No I&I Reduction Alternative 

Item/Description Quantity Unit/Basis Unit Budgetary 
Cost

Item Budgetary 
Cost

Flow Equalization Tank (installed 1 LS 1,265,000$        1,265,000$              
Comminutor 1 LS 20,000$             20,000$                   
Jet Mix System 1 LS 150,000$           150,000$                 
Replace Influent Pump 3 and 4 2 LS 35,000$             70,000$                   
UV Disinfection System 1 LS 268,500$           268,500$                 

1,773,500$             
Installation (excluding EQ Tank) 127,125$                 

1,900,625$             

Flow Eq Tank Foundation (Piles) 6,500 SF 22.00$               143,000$                 
143,000$                

Civil/Site 102,181$                 
Piping 102,181$                 
Electrical 204,363$                 
Instrumentation & Controls 102,181$                 
Contractor OH&P 536,452$                 
Contingency 510,906$                 

1,558,264$             
3,601,889$             

Engineering 540,283$                 

4,142,172$     

25%

Plant Improvement Budgetary Costs
Major Equipment & Systems

Subtotal

Major Equipment and Systems Subtotal

Foundations

Buildings/Foundations Subtotal

Percentage Items
5%
5%

21%
20%

10%
5%

TOTAL BUDGETARY CAPITAL COST

Percentage Items Subtotal
Plant Improvements Budgetary Construction Cost

15%

 
 

9.4 Budgetary Capital Cost Comparison 

 The budgetary capital cost estimates for the three alternatives for providing sufficient 

capacity to provide for future growth are summarized in Table 19. 

 

Table 19: Budgetary Capital Cost Comparison 

Alternative Budgetary Capital Cost 

No I&I Reduction $4,140,000 
25% I&I Reduction $8,270,000 
50% I&I Reduction $16,760,000 
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 By comparing the budgetary capital cost estimates presented in Table 19, it is evident that 

the No I&I Reduction Alternative is the lowest cost approach to providing sufficient capacity for 

future flows.  In addition to being the lowest cost, the effectiveness of a flow equalization tank in 

reducing peak flows can be much more accurately predicted than the peak flow reduction 

estimated to occur through sewer rehabilitation. 

 

10.0 PLANT IMPROVEMENTS FOR FUTURE TP EFFLUENT LIMITS 

 As described in Section 3.0, it is anticipated that a monthly average TP limit of 0.76 

mg/L will be imposed in the near future, most likely in conjunction with the next NJPDES 

Permit renewal.  A 0.76 mg/L limit is significantly more stringent than the existing TP effluent 

limitation, which will necessitate that capital improvements be implemented. 

 Phosphorus can be removed biologically or chemically.  However, biological phosphorus 

removal (BPR) alone cannot reliably achieve an effluent limitation of 0.76 mg/L.  While a 

portion of the phosphorus can be removed through BPR and the balance through chemical 

phosphorus removal, the existing oxidation ditches do not have sufficient volume for operation 

in a BPR mode.  Therefore, chemical phosphorus removal alone will be required.   

 To accomplish chemical phosphorus removal, a coagulant is added to the wastewater 

which causes soluble phosphorus (orthophosphate) to precipitate and to be removed from the 

wastewater as a solid.  This can be achieved through a variety of add-on processes, such as 

Cambridge Water Technology’s CoMag® process, Blue Water Technology’s Blue PRO® 

reactive filter, and high rate tertiary clarification processes with chemical addition, such as 

Kruger’s Actiflo® micro-sand enhanced clarification process.  However, to achieve reliable 

compliance with a 0.76 mg/L effluent limitation, none of these expensive add-on processes are 

required; rather, chemical addition upstream in Division  Box B upstream of the final clarifiers 

will be sufficient. 

 The optimum coagulant should be determined through a site-specific evaluation of 

alternatives.  The evaluation should include jar testing and related analysis based on a 

comprehensive list of criteria, including performance, chemical cost, sludge production, 

alkalinity consumption, and increase in TDS concentration.  Full scale demonstration testing is 

also normally recommended to verify design and operational parameters estimated through jar 

testing. 
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 For the purposes of this study, it will be assumed that Polyaluminun Chloride (PACL) 

will be utilized as the coagulant.  PACL offers a number of advantages over alum or ferric 

chloride, including reduced alkalinity consumption and a reduced increase in sludge production. 

 Based on recent experience at a nearby authority, it is estimated that the average feed rate 

of PACL will be approximately 80 gallons per day.  At a current bulk cost of $2.80 per gallon, 

the corresponding annual chemical cost would be about $82,000 per year.  Based on a typical 

storage volume of 30 days, and pending testing to confirm dose, two 1,500 gallon storage tanks 

are anticipated, together with chemical feed pumps, which will need to be located in a building 

(for freeze protection) with spill containment.  To minimize cost, a pre-engineered metal 

building will be assumed. 

 The addition of a coagulant will also increase sludge production, typically by about 20%.  

An increase in sludge production of 20% if disposed at the current concentration of about 2.4% 

would increase sludge disposal costs by about $22,000 per year, as further described below. 

 During 2009, a total of 1,604,000 gallons of sludge was removed from the plant at an 

average concentration of 2.38%.  Based on the current transportation cost of $0.0299/gal and 

current disposal cost of $0.39/gal, the annual cost for sludge disposal in 2009 was approximately 

$110,500.  With the expected 20% increase in sludge production, the annual cost for 

transportation and disposal (in 2009 dollars) will increase to about $133,000 per year. 

 With the installation of a new influent screening system to eliminate the current dilution 

of thickened sludge caused by the static screens, sludge would be disposed at a concentration of 

about 5% solids.  Assuming 5% solids, the annual cost for disposal would decrease from about 

$133,000 per year to about $64,000 per year, thus reducing annual costs by about $69,000 per 

year. 

 The cost for an appropriately sized below grade screen system with vertical lifts to 

convey compacted screenings above grade is approximately $500,000, resulting in a payback 

period for this investment of approximately 7 years, less if the thickened sludge solids 

concentration is greater than 5%.  Therefore, it is recommended that a new influent screening 

system be implemented in conjunction with a coagulant storage and feed system for chemical 

phosphorus removal. 

 Budgetary costs for the phosphorus removal improvements were developed based on 

budgetary costs from a representative chemical storage tank manufacturer (Snyder), budgetary 
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costs from a representative below grade fine screen manufacturer (Huber), typical unit costs for a 

pre-engineered metal building, and percentages for items such as equipment installation, site 

work, piping, equipment installation and electrical, together with contractor overhead and profit 

at 21% (includes mobilization bonds and insurance), a 20% contingency, and 15% for 

engineering.  Product information on the representative UV disinfection system is presented in 

Appendix E.  The resulting budgetary capital cost estimate, in 2010 dollars, is presented in Table 

20.  

Table 20: Budgetary Capital Cost Estimate for Future TP Effluent Limitations 

 
 

 A conceptual flow schematic and site plan are presented as Figures 11 and 12, and 

include the improvements for the No I&I Reduction Alternative. 
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11.0 CONCLUSIONS AND RECOMMENDATIONS 

 The key conclusions and recommendations resulting from this study are: 

1. The lowest cost alternative to provide sufficient capacity for future growth is the 

No I&I Reduction Alternative. 

2. The budgetary capital cost estimate for the No I&I Reduction alternative is 

approximately $4.1 million in 2010 dollars, based on implementation of the 

following plant improvements: 

a. A 1.65 million gallon flow equalization tank to temporarily store peak wet 

weather flows such that the maximum daily and peak hourly flows are 

reduced to the same extent as a 25% reduction in I&I. 

b. A mixing system for the flow equalization tank, so that solids are kept in 

suspension. 

c. Replacement of Influent Pumps #3 and #4 with larger units. 

d. A new UV disinfection system, which in addition to providing sufficient 

capacity, will reduce energy and maintenance costs. 

3. In addition to being more expensive than the No Action Alternative, the 

alternatives that involve sewer rehabilitation have the disadvantage that specific 

reductions in I&I are difficult to predict and cannot be guaranteed, due to many 

factors including the migration of I&I that can occur after a portion of the system 

is rehabilitated. 

4. It is anticipated that in the near future NJDEP will impose a Nitrate-Nitrogen 

(NO3) limit of approximately 31 mg/L.  However, since the WWTP’s current 

effluent NO3 concentration is approximately 15 mg/L, it is anticipated that capital 

improvements will not be required to comply with this future effluent limit. 

5. It is anticipated that in the near future NJDEP will reduce the current Total 

Phosphorus (TP) effluent limit to 0.76 mg/L.  Reliably achieving this effluent 

limit will require capital improvements to implement a coagulant storage and feed 

system for precipitation of soluble TP. 

6. Pending a recommended site-specific evaluation of alternative coagulants, the 

budgetary annual chemical cost is estimated to be approximately $82,000 per 

year. 
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7. Coagulant addition will increase sludge generation, typically by approximately 

20%.  With a 20% increase in sludge production, and assuming that sludge 

continues to be removed at the 2009 average concentration of approximately 

2.4%, the annual cost for sludge disposal will increase from approximately 

$110,500/year to approximately $133,000 per year. 

8. Replacement of the existing static screens with a new influent screening system 

would enable sludge to be disposed at a concentration of approximately 5% 

solids.  Assuming 5% solids, the annual cost for disposal would decrease from 

about $133,000 per year to about $64,000 per year, thus reducing annual costs by 

about $69,000 per year.  Therefore, it is recommended that a new influent 

screening system be installed in conjunction with a coagulant storage and feed 

system.  

9. The budgetary capital cost estimate to implement a coagulant storage and feed 

system together with a new influent screening system is approximately $1.2 

million in 2010 dollars. 

10. Without some level of ongoing I&I reduction activities, it is likely that the flow 

rate of I&I will increase in the future as the wastewater collection system 

continues to age and deteriorate.  Therefore, the recommended alternative is the 

No I&I Reduction with I&I “kicker” fund alternative.  The dollar amount for the 

I&I kicker fund should be established at a future date after the debt service for the 

plant upgrade project is accurately known. 

11. It is recommended that the Township proceed with preliminary design of the 

recommended plant improvements.  The objective of preliminary design is to 

advance the design to approximately the 30% completion point to facilitate 

consensus building on the detailed basis for design before proceeding with the 

preparation of bid-ready contract drawings and specifications.  During 

preliminary design, several different site locations to install the flow equalization 

tank and Phosphorus Control Building, as well as several different types of 

influent screening systems, influent flow equalization mixing systems and UV 

disinfection system would be evaluated in detail.  Alternative coagulants should 

also be evaluated. 
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APPENDIX A 
 

Flow and Mass Balance Evaluations – Existing and Future Flow Scenarios



LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
EXISTING FLOW CONDITIONS

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
INFLUENT FLOWS & LOADS

Influent Flow mgd 1.10 1.75 3.43 4.40
Influent TSS Concentration mg/l 187 155 132
Influent TSS Load lbs/day 1,710 2,265 3,782
Influent  BOD Concentration mg/l 142 121 87
Influent  BOD Load lbs/day 1,294 1,776 2,494
Influent TKN Concentration mg/l 26 22 16
Influent TKN Load lbs/day 235 323 453

INFLUENT + RECYCLE FLOWS & LOADS

Influent Flow mgd 1.15 1.84 3.54 4.54
Influent TSS Concentration mg/l 358 318 604
Influent TSS Load lbs/day 1793 2390 4200
Influent  BOD Concentration mg/l 244 219 370
Influent  BOD Load lbs/day 1343 1851 2745
Influent TKN Concentration mg/l 26 24 19
Influent TKN Load lbs/day 235 324 456

OXIDATION CHANNELS

Influent Flow mgd 1.15 1.84 3.54 4.54
Influent TSS lbs/day 1793 2390 4200
Influent TSS mg/l 358 318 604
Influent BOD lbs/day 1343 1851 2745
Influent BOD mg/l 244 219 370
Influent TKN lbs/day 235 324 456
Influent TKN mg/l 26 24 19

Total Volume Installed ft^3 121,249 121,249 121,249 121,249
Total Volume Installed gals 907,000 907,000 907,000 907,001
Total Volume in Service ft^3 121,249 121,249 121,249 121,249
Total Volume in Service gals 907,000 907,000 907,000 907,001

Typical Design Criteria
Hydraulic D.T. @ Design Flow (NJDEP) hrs 7.5 7.5 N/A N/A
Hydraulic D.T. @ Design Flow (WEF) hrs 8-36 8-36 N/A N/A
BOD Loading @ Design Flow(NJDEP) lb/Kcf/day 38 38 N/A N/A
BOD Loading @ Design Flow(10 STATES) lb/Kcf/day 15 15 N/A N/A
BOD Loading @ Design Flow(WEF) lb/Kcf/day 5-30 5-30 N/A N/A
Solids Retention Time @ Design Flow (WEF) days 10-30 10-30 N/A N/A
F/MLVSS Ratio at Desgin Flow (M&E Wastewater Engineerin Text) 0.04-0.1 0.04- 0.1 N/A N/A

Actual Hydraulic Detention Time hrs 18.9 11.8 6.2 4.80
Actual BOD Loading lb/Kcf/day 11 15 23

Solids Retention Time days 20 16 12
MLSS mg/l 2,539 2,820 3,231
MLSS lbs 19,204 21,334 24,440
Percent MLVSS % 75% 75% 75%
MLVSS lbs 14,403 16,001 18,330
F/MLSS 0.07 0.09 0.11
F/MLVSS 0.09 0.12 0.15
Sludge Production/lb BOD Removed lb/lb 0.70 0.70 0.70
Biological Waste Sludge Production lbs/day 893 1,207 1,653

OXYGEN  REQUIREMENTS

Oxygen Required/BOD lb/lb 1.3 1.3 1.3
Influent TKN mg/l 26 24 19
Influent TKN lbs/day 235 324 456
Effluent NH3 mg/l 0.41 2.00 3.00
Effluent NH3 lbs/day 4 31 88
Oxygen Required/TKN lbs/day 4.57 4.57 4.57
Carbonaceous Oxygen Demand lbs/day 1,658 2,242 3,070
Nitrogenous Oxygen Demand lbs/day 1,058 1,341 1,680
Actual Oxygen Requirement (AOR) lbs/day 2,716 3,584 4,750

Operating DO mg/l 2.0 2.0 1.5
Water Temperature °C 25 25 25
Saturation DO mg/l 8.02 8.02 8.02
alpha 0.80 0.80 0.80
beta 0.98 0.98 0.98
Standard Oxygen Requirement (SOR) lbs/day 4,672 6,165 7,530
Standard Oxygen Requirement (SOR) lbs/hr 195 257 314

Oxidation Ditch #1 Brush Aerator Capacity @ 6.6 lb//hr/ft of shaft lbs/hr 185 185 185
Oxidation Ditch #2 Brush Aerator Capacity @ 5.85 lb/hr/ft of shaft lbs/hr 245 245 245
Total Oxidaiton Ditch Brush Aerator Capactiy lbs/hr 430.00 430.00 430.00
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
EXISTING FLOW CONDITIONS

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
FINAL CLARIFIERS

Number of Tanks Installed 2 2 2 2
Number of Tank in Service 2 2 2 2
Clarifier Diameter ft 50 50 50 50
Clarifer Depth ft 11.66 11.66 11.66 11.66
Area per Clarifier sf 1,963 1,963 1,963 1,963
Total Area in Service sf 3,927 3,927 3,927 3,927
Volume per Clarifier cf 22,894 22,894 22,894 22,894
Total Volume in Service cf 45,789 45,789 45,789 45,789
Volume per Clarifier gals 171,273 171,273 171,273 171,273
Total Volume in Service gals 342,545 342,545 342,545 342,545

Design Criteria:
Overflow Rate @ Design Flow (NJDEP) gpd/sf <1000 <1000 N/A N/A
Overflow Rate @ Peak Flow (10 STATES) gpd/sf N/A N/A <1,000 <1,000
Overflow Rate @ Avg & Peak (WEF) gpd/sf 400-700 400-700 1000-1600 1000-1600
Solids Loading Rate  (10 STATES) lbs/sf day N/A N/A <35 N/A
Solids Loading  Rate (WEF)                 *Solids  Flux Analysis lbs/sf day SF* SF* SF
Solids Loading Rate  (M&E Wastewater Engineering Text) lbs/sf day 12-24 12-24 <34 N/A
RAS Flow % of Influent Flow (M&E Wastewater  Engineering Text) % 75 to 150 75 to 150 N/A N/A

Solids Flux Capacity at RAS flow and  SVI between 100 and 150 lbs/sf day 11 to 15 11 to 15 11 to 15

Actual Overflow Rate gpd/sf 294 470 900 1,155
Actual Solids Loading lbs/sf day 8 13 26

RAS Pumping System Capacity mgd 2 2 2
RAS Flow mgd 0.40 0.40 0.40
Underflow Rate (RAS flow divided by clarifer surface area) gpd/sf 101.86 101.86 101.86
RAS % of Influent Flow % 35% 22% 11%
RASS mg/l 8,823 14,360 26,447
RASS lbs/day 29,081 47,331 87,170

MLSS mg/l 2,539 2,820 3,231
Total Flow (Plant + RAS) mgd 1.50 2.15 3.83
MLSS Load lbs/day 31,654 50,622 103,191

WAS Production lbs/day 893 1,207 1,653
WAS Solids Content mg/l 8,823 14,360 26,447
WAS Solids Content % 0.88% 1.44% 2.64%
WAS Flow mgd 0.012 0.010 0.007
WAS Flow gpd 12,135 10,080 7,496

Clarifier Effluent Flow mgd 1.15 1.84 3.54 4.54
Clarifier Effluent TSS mg/l 10.00 12.00 20.00 20
Clarifier Effluent TSS lb/day 96.13 184.58 589.75
Clarifier Effluent TSS kg/day 44 84 268
Clarifier Effluent BOD mg/l 7.00 8.20 13.00
Clarifier Effluent BOD lb/day 67 126 383
Clarifier Effluent BOD kg/day 31 57 174
Clarifier Effluent NH3 mg/l 0.41 2.00 3.00
Clarifier Effluent NH3 lb/day 4 31 88
Clarifier Effluent NH3 kg/day 2 14 40

FILTERS

Number of Continuous Backwash Filters 4 4 4 4
Total surface area per filter SF 150 150 150 150
Total Filter Surface Area SF 600 600 600 600

Design Criteria
Filtration Rate (10 States) gpm/sf N/A N/A N/A <5
Filtration Rate (M&E Wastewater Engineering Test) gpm/sf 2 2 <5 <5
Filtration Rate (Manufacturer) gpm/sf 2 to 3 2 to 3 <5 <5
Maximum TSS concentration (Manufacturer) mg/L 20 to 30 20 to 30 20 to 30 20 to 30

Actual Filtration Rate gpm/sf 1.33 2.13 4.09 5.25

Recycle Flow:
Backwash flow % of Forward Flow % 5 5 3 3
Backwash flow mgd 0.06 0.09 0.11 0.14
Backwash TSS mg/l 171 163 472
Backwash TSS lbs/day 82 125 418
Backwash BOD mg/l 102 98 283
Backwash BOD lbs/day 49 75 251
Backwash TKN mg/l 0.4 2.0 3.0
Backwash TKN lbs/day 0.2 1.5 2.7

Effluent Flow mgd 1.10 1.75 3.43 4.40
Effluent TSS mg/l 1.53 4.06 6.00
Effluent TSS lb/day 13.98 59.28 171.62
Effluent TSS kg/day 6 27 78
Effluent BOD mg/l 2.28 4.22 7.00
Effluent BOD lb/day 21 62 200
Effluent BOD kg/day 9 28 91
Effluent NH3 mg/l 0.41 2.00 3.00
Effluent NH3 lb/day 4 29 86
Effluent NH3 kg/day 2 13 39
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
EXISTING FLOW CONDITIONS

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
POST AERATION SYSTEM

Number of Tanks Installed 2 2 2 2
Volume per Tank cf 3,151 3,151 3,151 3,151
Total Volume cf 6,302 6,302 6,302 6,302
Total Volume gal 47,145 47,145 47,145 47,145
Hydaulic Detention Time hrs 1.0 0.6 0.3 0.3

D.O. concentration of filtered effluent mg/L 1 1 1.5 1.5
Desired D.O.concentraiton of final effluent mg/L 7.0 7.0 6.5 6.5
Acutal Oxygen Requirement lb/day 55 88 143 184
Water temperature degrees C 25 25 25 25
Saturation DO mg/L 8.02 8.02 8.02 8.02
alpha 0.80 0.80 0.80 0.80
beta 0.95 0.95 0.95 0.95
Standard Oxygen Requirement lb/day 341 546 551 707

Diffuser type coarse coarse coarse coarse
Oxygen transfer efficiency % 12.00 12.00 12.00 12.00
Oxygen required lb/day 2,845 4,552 4,590 5,889
Oxygen content of air % 23.00 23.00 23.00 23.00
Weight of oxygen lb/cf 0.017 0.017 0.017 0.017
Total air required cf/day 167,344 267,771 270,005 346,401
Required blower capacity cfm 116 186 188 241

Blower capacity cfm 220 220 220 220

UV DISINFECTION

# of Lamp Rack Assemblies 40 40 40 40
Lamps per Assembly 4 4 4 4
# of Channels 2 2 2 2
Channel Width ft 23.75 23.75 23.75 23.75
Manufacturer's stated capactiy mgd 3.6 3.6 3.6 3.6

NJDEP Required Safety Factor % 125 125 125 125

Actual Safety Factor based on flow 102% 79%

SOLIDS PRODUCTION SUMMARY

WAS Production lbs/day 893 1,207 1,653
WAS Solids Content % 0.88% 1.44% 2.64%
WAS Flow gpd 12,135 10,080 7,496

TOTAL SLUDGE FLOW TO STORAGE

Total Sludge Production lbs/day 893 1,207 1,653
Sludge Solids Content % 0.88% 1.44% 2.64%
Daily Average Sludge Flow gpd 12,135 10,080 7,496
Maximum  Wastte Sludge Pumping Rate gpm 88 74 55
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
FUTURE FLOW CONDITIONS WITHOUT I&I REDUCTION

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
INFLUENT FLOWS & LOADS

Influent Flow mgd 1.24 1.99 3.89 4.99
Influent TSS Concentration mg/l 187 155 132
Influent TSS Load lbs/day 1,940 2,569 4,290
Influent  BOD Concentration mg/l 142 138 87
Influent  BOD Load lbs/day 1,467 2,014 2,829
Influent TKN Concentration mg/l 26 22 16
Influent TKN Load lbs/day 267 366 514

INFLUENT + RECYCLE FLOWS & LOADS

Influent Flow mgd 1.31 2.09 4.01 5.15
Influent TSS Concentration mg/l 358 318 604
Influent TSS Load lbs/day 2033 2711 4764
Influent  BOD Concentration mg/l 244 235 370
Influent  BOD Load lbs/day 1523 2099 3114
Influent TKN Concentration mg/l 26 24 19
Influent TKN Load lbs/day 267 368 517

OXIDATION CHANNELS

Influent Flow mgd 1.31 2.09 4.01 5.15
Influent TSS lbs/day 2033 2711 4764
Influent TSS mg/l 358 318 604
Influent BOD lbs/day 1523 2099 3114
Influent BOD mg/l 244 235 370
Influent TKN lbs/day 267 368 517
Influent TKN mg/l 26 24 19

Total Volume Installed ft^3 121,249 121,249 121,249 121,249
Total Volume Installed gals 907,000 907,000 907,000 907,001
Total Volume in Service ft^3 121,249 121,249 121,249 121,249
Total Volume in Service gals 907,000 907,000 907,000 907,001

Typical Design Criteria
Hydraulic D.T. @ Design Flow (NJDEP) hrs 7.5 7.5 N/A N/A
Hydraulic D.T. @ Design Flow (WEF) hrs 8-36 8-36 N/A N/A
BOD Loading @ Design Flow(NJDEP) lb/Kcf/day 38 38 N/A N/A
BOD Loading @ Design Flow(10 STATES) lb/Kcf/day 15 15 N/A N/A
BOD Loading @ Design Flow(WEF) lb/Kcf/day 5-30 5-30 N/A N/A
Solids Retention Time @ Design Flow (WEF) days 10-30 10-30 N/A N/A
F/MLVSS Ratio at Desgin Flow (M&E Wastewater Engineerin Text) 0.04-0.1 0.04- 0.1 N/A N/A

Actual Hydraulic Detention Time hrs 16.7 10.4 5.4 4.23
Actual BOD Loading lb/Kcf/day 13 17 26

Solids Retention Time days 20 18 12
MLSS mg/l 2,880 3,599 3,665
MLSS lbs 21,783 27,223 27,721
Percent MLVSS % 75% 75% 75%
MLVSS lbs 16,337 20,418 20,790
F/MLSS 0.07 0.08 0.11
F/MLVSS 0.09 0.10 0.15
Sludge Yield (lb WAS/lb BOD removed) lb/lb 0.70 0.70 0.70
Biological Waste Sludge Production lbs/day 1,013 1,369 1,875

OXYGEN  REQUIREMENTS

Oxygen Required/BOD lb/lb 1.3 1.3 1.3
Influent TKN mg/l 26 24 19
Influent TKN lbs/day 267 368 517
Effluent NH3 mg/l 0.41 2.00 3.00
Effluent NH3 lbs/day 4 35 100
Oxygen Required/TKN lbs/day 4.57 4.57 4.57
Carbonaceous Oxygen Demand lbs/day 1,881 2,543 3,483
Nitrogenous Oxygen Demand lbs/day 1,200 1,522 1,905
Actual Oxygen Requirement (AOR) lbs/day 3,081 4,065 5,388

Operating DO mg/l 2.0 2.0 1.5
Water Temperature °C 25 25 25
Saturation DO mg/l 8.02 8.02 8.02
alpha 0.80 0.80 0.80
beta 0.98 0.98 0.98
Standard Oxygen Requirement (SOR) lbs/day 5,300 6,993 8,541
Standard Oxygen Requirement (SOR) lbs/hr 221 291 356

Oxidation Ditch #1 Brush Aerator Capacity @ 6.6 lb//hr/ft of shaft lbs/hr 185 185 185
Oxidation Ditch #2 Brush Aerator Capacity @ 5.85 lb/hr/ft of shaft lbs/hr 245 245 245
Total Oxidaiton Ditch Brush Aerator Capactiy lbs/hr 430.00 430.00 430.00
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
FUTURE FLOW CONDITIONS WITHOUT I&I REDUCTION

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
FINAL CLARIFIERS

Number of Tanks Installed 2 2 2 2
Number of Tank in Service 2 2 2 2
Clarifier Diameter ft 50 50 50 50
Clarifer Depth ft 11.66 11.66 11.66 11.66
Area per Clarifier sf 1,963 1,963 1,963 1,963
Total Area in Service sf 3,927 3,927 3,927 3,927
Volume per Clarifier cf 22,894 22,894 22,894 22,894
Total Volume in Service cf 45,789 45,789 45,789 45,789
Volume per Clarifier gals 171,273 171,273 171,273 171,273
Total Volume in Service gals 342,545 342,545 342,545 342,545

Design Criteria:
Overflow Rate @ Design Flow (NJDEP) gpd/sf <1000 <1000 N/A N/A
Overflow Rate @ Peak Flow (10 STATES) gpd/sf N/A N/A <1,000 <1,000
Overflow Rate @ Avg & Peak (WEF) gpd/sf 400-700 400-700 1000-1600 1000-1600
Solids Loading Rate  (10 STATES) lbs/sf day N/A N/A <35 N/A
Solids Loading  Rate (WEF)                 *Solids  Flux Analysis lbs/sf day SF* SF* SF
Solids Loading Rate  (M&E Wastewater Engineering Text) lbs/sf day 12-24 12-24 <34 N/A
RAS Flow % of Influent Flow (M&E Wastewater  Engineering Text) % 75 to 150 75 to 150 N/A N/A

Solids Flux Capacity at RAS flow and  SVI between 100 and 150 lbs/sf day 15 to 20 24 to 30 32 to 38 

Actual Overflow Rate gpd/sf 333 533 1,021 1,310
Actual Solids Loading lbs/sf day 11 23 41

RAS Pumping System Capacity mgd 2 2 2
RAS Flow mgd 0.6 1.0 1.4
Underflow Rate (RAS flow divided by clarifer surface area) gpd/sf 152.79 254.65 356.51
RAS % of Influent Flow % 46% 48% 35%
RASS mg/l 8,374 10,463 12,431
RASS lbs/day 41,403 86,216 143,402

MLSS mg/l 2,880 3,599 3,665
Total Flow (Plant + RAS) mgd 1.84 2.99 5.29
MLSS Load lbs/day 44,237 89,664 161,679

WAS Production lbs/day 1,013 1,369 1,875
WAS Solids Content mg/l 8,374 10,463 12,431
WAS Solids Content % 0.84% 1.05% 1.24%
WAS Flow mgd 0.015 0.016 0.018
WAS Flow gpd 14,501 15,692 18,088

Clarifier Effluent Flow mgd 1.31 2.09 4.01 5.15
Clarifier Effluent TSS mg/l 10.00 12.00 20.00 20
Clarifier Effluent TSS lb/day 109.03 209.36 668.92
Clarifier Effluent TSS kg/day 49 95 303
Clarifier Effluent BOD mg/l 7.00 8.20 13.00
Clarifier Effluent BOD lb/day 76 143 435
Clarifier Effluent BOD kg/day 35 65 197
Clarifier Effluent NH3 mg/l 0.41 2.00 3.00
Clarifier Effluent NH3 lb/day 4 35 100
Clarifier Effluent NH3 kg/day 2 16 46

FILTERS

Number of Continuous Backwash Filters 4 4 4 4
Total surface area per filter SF 150 150 150 150
Total Filter Surface Area SF 600 600 600 600

Design Criteria
Filtration Rate (10 States) gpm/sf N/A N/A N/A <5
Filtration Rate (M&E Wastewater Engineering Test) gpm/sf 2 2 <5 <5
Filtration Rate (Manufacturer) gpm/sf 2 to 3 2 to 3 <5 <5
Maximum TSS concentration (Manufacturer) mg/L 20 to 30 20 to 30 20 to 30 20 to 30

Actual Filtration Rate gpm/sf 1.51 2.42 4.64 5.95

Recycle Flow:
Backwash flow % of Forward Flow % 5 5 3 3
Backwash flow mgd 0.07 0.10 0.12 0.15
Backwash TSS mg/l 171 163 472
Backwash TSS lbs/day 93 142 474
Backwash BOD mg/l 102 98 283
Backwash BOD lbs/day 56 85 285
Backwash TKN mg/l 0.4 2.0 3.0
Backwash TKN lbs/day 0.2 1.7 3.0

Effluent Flow mgd 1.24 1.99 3.89 4.99
Effluent TSS mg/l 1.53 4.06 6.00
Effluent TSS lb/day 15.86 67.24 194.66
Effluent TSS kg/day 7 30 88
Effluent BOD mg/l 2.28 4.22 7.00
Effluent BOD lb/day 24 70 227
Effluent BOD kg/day 11 32 103
Effluent NH3 mg/l 0.41 2.00 3.00
Effluent NH3 lb/day 4 33 97
Effluent NH3 kg/day 2 15 44
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
FUTURE FLOW CONDITIONS WITHOUT I&I REDUCTION

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
POST AERATION SYSTEM

Number of Tanks Installed 2 2 2 2
Volume per Tank cf 3,151 3,151 3,151 3,151
Total Volume cf 6,302 6,302 6,302 6,302
Total Volume gal 47,145 47,145 47,145 47,145
Hydaulic Detention Time hrs 0.9 0.6 0.3 0.2

D.O. concentration of filtered effluent mg/L 1 1 1.5 1.5
Desired D.O.concentraiton of final effluent mg/L 7.0 7.0 6.5 6.5
Acutal Oxygen Requirement lb/day 62 100 162 208
Water temperature degrees C 25 25 25 25
Saturation DO mg/L 8.02 8.02 8.02 8.02
alpha 0.80 0.80 0.80 0.80
beta 0.95 0.95 0.95 0.95
Standard Oxygen Requirement lb/day 387 620 625 802

Diffuser type coarse coarse coarse coarse
Oxygen transfer efficiency % 12.00 12.00 12.00 12.00
Oxygen required lb/day 3,227 5,163 5,206 6,679
Oxygen content of air % 23.00 23.00 23.00 23.00
Weight of oxygen lb/cf 0.017 0.017 0.017 0.017
Total air required cf/day 189,810 303,718 306,252 392,904
Required blower capacity cfm 132 211 213 273

Blower capacity cfm 220 220 220 220

UV DISINFECTION

# of Lamp Rack Assemblies 40 40 40 40
Lamps per Assembly 4 4 4 4
# of Channels 2 2 2 2
Channel Width ft 23.75 23.75 23.75 23.75
Manufacturer's stated capactiy mgd 3.6 3.6 3.6 3.6

NJDEP Required Safety Factor % 125 125 125 125

Actual Safety Factor based on flow 90% 70%

SOLIDS PRODUCTION SUMMARY

WAS Production lbs/day 1,013 1,369 1,875
WAS Solids Content % 0.84% 1.05% 1.24%
WAS Flow gpd 14,501 15,692 18,088

TOTAL SLUDGE FLOW TO STORAGE

Total Sludge Production lbs/day 1,013 1,369 1,875
Sludge Solids Content % 0.84% 1.05% 1.24%
Daily Average Sludge Flow gpd 14,501 15,692 18,088
Maximum  Wastte Sludge Pumping Rate gpm 106 114 132
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
FUTURE FLOW CONDITIONS WITH 25% TOTAL I&I REDUCTION

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
INFLUENT FLOWS & LOADS

Influent Flow mgd 1.13 1.69 3.11 4.02
Influent TSS Concentration mg/l 206 182 165
Influent TSS Load lbs/day 1,940 2,569 4,290
Influent  BOD Concentration mg/l 156 143 109
Influent  BOD Load lbs/day 1,467 2,014 2,829
Influent TKN Concentration mg/l 28 26 20
Influent TKN Load lbs/day 267 366 514

INFLUENT + RECYCLE FLOWS & LOADS

Influent Flow mgd 1.19 1.78 3.21 4.14
Influent TSS Concentration mg/l 377 345 637
Influent TSS Load lbs/day 2025 2689 4669
Influent  BOD Concentration mg/l 258 241 392
Influent  BOD Load lbs/day 1518 2086 3057
Influent TKN Concentration mg/l 28 28 23
Influent TKN Load lbs/day 267 368 517

OXIDATION CHANNELS

Influent Flow mgd 1.19 1.78 3.21 4.14
Influent TSS lbs/day 2025 2689 4669
Influent TSS mg/l 377 345 637
Influent BOD lbs/day 1518 2086 3057
Influent BOD mg/l 258 241 392
Influent TKN lbs/day 267 368 517
Influent TKN mg/l 28 28 23

Total Volume Installed ft^3 121,249 121,249 121,249 121,249
Total Volume Installed gals 907,000 907,000 907,000 907,001
Total Volume in Service ft^3 121,249 121,249 121,249 121,249
Total Volume in Service gals 907,000 907,000 907,000 907,001

Typical Design Criteria
Hydraulic D.T. @ Design Flow (NJDEP) hrs 7.5 7.5 N/A N/A
Hydraulic D.T. @ Design Flow (WEF) hrs 8-36 8-36 N/A N/A
BOD Loading @ Design Flow(NJDEP) lb/Kcf/day 38 38 N/A N/A
BOD Loading @ Design Flow(10 STATES) lb/Kcf/day 15 15 N/A N/A
BOD Loading @ Design Flow(WEF) lb/Kcf/day 5-30 5-30 N/A N/A
Solids Retention Time @ Design Flow (WEF) days 10-30 10-30 N/A N/A
F/MLVSS Ratio at Desgin Flow (M&E Wastewater Engineerin Text) 0.04-0.1 0.04- 0.1 N/A N/A

Actual Hydraulic Detention Time hrs 18.3 12.3 6.8 5.25
Actual BOD Loading lb/Kcf/day 13 17 25

Solids Retention Time days 20 18 12
MLSS mg/l 2,865 3,562 3,560
MLSS lbs 21,669 26,944 26,931
Percent MLVSS % 75% 75% 75%
MLVSS lbs 16,251 20,208 20,199
F/MLSS 0.07 0.08 0.11
F/MLVSS 0.09 0.10 0.15
Sludge Yield (lb WAS/lb BOD removed) lb/lb 0.70 0.70 0.70
Biological Waste Sludge Production lbs/day 1,014 1,375 1,896

OXYGEN  REQUIREMENTS

Oxygen Required/BOD lb/lb 1.3 1.3 1.3
Influent TKN mg/l 28 28 23
Influent TKN lbs/day 267 368 517
Effluent NH3 mg/l 0.41 2.00 3.00
Effluent NH3 lbs/day 4 30 80
Oxygen Required/TKN lbs/day 4.57 4.57 4.57
Carbonaceous Oxygen Demand lbs/day 1,883 2,554 3,522
Nitrogenous Oxygen Demand lbs/day 1,201 1,544 1,994
Actual Oxygen Requirement (AOR) lbs/day 3,085 4,099 5,516

Operating DO mg/l 2.0 2.0 1.5
Water Temperature °C 25 25 25
Saturation DO mg/l 8.02 8.02 8.02
alpha 0.80 0.80 0.80
beta 0.98 0.98 0.98
Standard Oxygen Requirement (SOR) lbs/day 5,307 7,052 8,743
Standard Oxygen Requirement (SOR) lbs/hr 221 294 364

Oxidation Ditch #1 Brush Aerator Capacity @ 6.6 lb//hr/ft of shaft lbs/hr 185 185 185
Oxidation Ditch #2 Brush Aerator Capacity @ 5.85 lb/hr/ft of shaft lbs/hr 245 245 245
Total Oxidaiton Ditch Brush Aerator Capactiy lbs/hr 430.00 430.00 430.00
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
FUTURE FLOW CONDITIONS WITH 25% TOTAL I&I REDUCTION

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
FINAL CLARIFIERS

Number of Tanks Installed 2 2 2 2
Number of Tank in Service 2 2 2 2
Clarifier Diameter ft 50 50 50 50
Clarifer Depth ft 11.66 11.66 11.66 11.66
Area per Clarifier sf 1,963 1,963 1,963 1,963
Total Area in Service sf 3,927 3,927 3,927 3,927
Volume per Clarifier cf 22,894 22,894 22,894 22,894
Total Volume in Service cf 45,789 45,789 45,789 45,789
Volume per Clarifier gals 171,273 171,273 171,273 171,273
Total Volume in Service gals 342,545 342,545 342,545 342,545

Design Criteria:
Overflow Rate @ Design Flow (NJDEP) gpd/sf <1000 <1000 N/A N/A
Overflow Rate @ Peak Flow (10 STATES) gpd/sf N/A N/A <1,000 N/A
Overflow Rate @ Avg & Peak (WEF) gpd/sf 400-700 400-700 1000-1600 N/A
Solids Loading Rate  (10 STATES) lbs/sf day N/A N/A <35 N/A
Solids Loading  Rate (WEF)                 *Solids  Flux Analysis lbs/sf day SF* SF* SF
Solids Loading Rate  (M&E Wastewater Engineering Text) lbs/sf day 12-24 12-24 <34 N/A
RAS Flow % of Influent Flow (M&E Wastewater  Engineering Text) % 75 to 150 75 to 150 N/A N/A

Solids Flux Capacity at RAS flow and  SVI between 100 and 150 lbs/sf day 15 to 20 24 to 30 32 to 38 

Actual Overflow Rate gpd/sf 302 452 817 1,055
Actual Solids Loading lbs/sf day 11 20 34

RAS Pumping System Capacity mgd 2 2 2
RAS Flow mgd 0.60 1.00 1.40
Underflow Rate (RAS flow divided by clarifer surface area) gpd/sf 152.79 254.65 356.51
RAS % of Influent Flow % 51% 56% 44%
RASS mg/l 7,787 9,274 10,263
RASS lbs/day 38,501 76,419 118,393

MLSS mg/l 2,865 3,562 3,560
Total Flow (Plant + RAS) mgd 1.73 2.69 4.51
MLSS Load lbs/day 41,281 79,821 134,032

WAS Production lbs/day 1,014 1,375 1,896
WAS Solids Content mg/l 7,787 9,274 10,263
WAS Solids Content % 0.78% 0.93% 1.03%
WAS Flow mgd 0.016 0.018 0.022
WAS Flow gpd 15,615 17,783 22,154

Clarifier Effluent Flow mgd 1.19 1.78 3.21 4.14
Clarifier Effluent TSS mg/l 10.00 12.00 20.00 20
Clarifier Effluent TSS lb/day 99.02 177.72 535.47
Clarifier Effluent TSS kg/day 45 81 243
Clarifier Effluent BOD mg/l 7.00 8.20 13.00
Clarifier Effluent BOD lb/day 69 121 348
Clarifier Effluent BOD kg/day 31 55 158
Clarifier Effluent NH3 mg/l 0.41 2.00 3.00
Clarifier Effluent NH3 lb/day 4 30 80
Clarifier Effluent NH3 kg/day 2 13 36

FILTERS

Number of Continuous Backwash Filters 4 4 4 4
Total surface area per filter SF 150 150 150 150
Total Filter Surface Area SF 600 600 600 600

Design Criteria
Filtration Rate (10 States) gpm/sf N/A N/A N/A <5
Filtration Rate (M&E Wastewater Engineering Test) gpm/sf 2 2 <5 <5
Filtration Rate (Manufacturer) gpm/sf 2 to 3 2 to 3 <5 <5
Maximum TSS concentration (Manufacturer) mg/L 20 to 30 20 to 30 20 to 30 20 to 30

Actual Filtration Rate gpm/sf 1.37 2.06 3.72 4.80

Recycle Flow:
Backwash flow % of Forward Flow % 5 5 3 3
Backwash flow mgd 0.06 0.09 0.10 0.12
Backwash TSS mg/l 171 163 472
Backwash TSS lbs/day 85 121 380
Backwash BOD mg/l 102 98 283
Backwash BOD lbs/day 51 72 228
Backwash TKN mg/l 0.4 2.0 3.0
Backwash TKN lbs/day 0.2 1.5 2.4

Effluent Flow mgd 1.13 1.69 3.11 4.02
Effluent TSS mg/l 1.53 4.06 6.00
Effluent TSS lb/day 14.40 57.07 155.82
Effluent TSS kg/day 7 26 71
Effluent BOD mg/l 2.28 4.22 7.00
Effluent BOD lb/day 21 59 182
Effluent BOD kg/day 10 27 82
Effluent NH3 mg/l 0.41 2.00 3.00
Effluent NH3 lb/day 4 28 78
Effluent NH3 kg/day 2 13 35
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
FUTURE FLOW CONDITIONS WITH 25% TOTAL I&I REDUCTION

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
POST AERATION SYSTEM

Number of Tanks Installed 2 2 2 2
Volume per Tank cf 3,151 3,151 3,151 3,151
Total Volume cf 6,302 6,302 6,302 6,302
Total Volume gal 47,145 47,145 47,145 47,145
Hydaulic Detention Time hrs 1.0 0.7 0.4 0.3

D.O. concentration of filtered effluent mg/L 1 1 1.5 1.5
Desired D.O.concentraiton of final effluent mg/L 7.0 7.0 6.5 6.5
Acutal Oxygen Requirement lb/day 56 84 130 168
Water temperature degrees C 25 25 25 25
Saturation DO mg/L 8.02 8.02 8.02 8.02
alpha 0.80 0.80 0.80 0.80
beta 0.95 0.95 0.95 0.95
Standard Oxygen Requirement lb/day 352 526 500 646

Diffuser type coarse coarse coarse coarse
Oxygen transfer efficiency % 12.00 12.00 12.00 12.00
Oxygen required lb/day 2,930 4,383 4,168 5,380
Oxygen content of air % 23.00 23.00 23.00 23.00
Weight of oxygen lb/cf 0.017 0.017 0.017 0.017
Total air required cf/day 172,377 257,808 245,154 316,466
Required blower capacity cfm 120 179 170 220

Blower capacity cfm 220 220 220 220

UV DISINFECTION

# of Lamp Rack Assemblies 40 40 40 40
Lamps per Assembly 4 4 4 4
# of Channels 2 2 2 2
Channel Width ft 23.75 23.75 23.75 23.75
Manufacturer's stated capactiy mgd 3.6 3.6 3.6 3.6

NJDEP Required Safety Factor % 125 125 125 125

Actual Safety Factor based on flow 112% 87%

SOLIDS PRODUCTION SUMMARY

WAS Production lbs/day 1,014 1,375 1,896
WAS Solids Content % 0.78% 0.93% 1.03%
WAS Flow gpd 15,615 17,783 22,154

TOTAL SLUDGE FLOW TO STORAGE

Total Sludge Production lbs/day 1,014 1,375 1,896
Sludge Solids Content % 0.78% 0.93% 1.03%
Daily Average Sludge Flow gpd 15,615 17,783 22,154
Maximum  Wastte Sludge Pumping Rate gpm 114 130 162
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
FUTURE FLOW CONDITIONS WITH 50% TOTAL I&I REDUCTION

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
INFLUENT FLOWS & LOADS

Influent Flow mgd 1.01 1.39 2.34 3.05
Influent TSS Concentration mg/l 229 222 220
Influent TSS Load lbs/day 1,940 2,569 4,290
Influent  BOD Concentration mg/l 173 174 145
Influent  BOD Load lbs/day 1,467 2,014 2,829
Influent TKN Concentration mg/l 32 32 26
Influent TKN Load lbs/day 267 366 514

INFLUENT + RECYCLE FLOWS & LOADS

Influent Flow mgd 1.07 1.46 2.41 3.14
Influent TSS Concentration mg/l 400 385 692
Influent TSS Load lbs/day 2016 2668 4575
Influent  BOD Concentration mg/l 276 272 428
Influent  BOD Load lbs/day 1513 2073 3000
Influent TKN Concentration mg/l 32 34 29
Influent TKN Load lbs/day 267 367 516

OXIDATION CHANNELS

Influent Flow mgd 1.07 1.46 2.41 3.14
Influent TSS lbs/day 2016 2668 4575
Influent TSS mg/l 400 385 692
Influent BOD lbs/day 1513 2073 3000
Influent BOD mg/l 276 272 428
Influent TKN lbs/day 267 367 516
Influent TKN mg/l 32 34 29

Total Volume Installed ft^3 121,249 121,249 121,249 121,249
Total Volume Installed gals 907,000 907,000 907,000 907,001
Total Volume in Service ft^3 121,249 121,249 121,249 121,249
Total Volume in Service gals 907,000 907,000 907,000 907,001

Typical Design Criteria
Hydraulic D.T. @ Design Flow (NJDEP) hrs 7.5 7.5 N/A N/A
Hydraulic D.T. @ Design Flow (WEF) hrs 8-36 8-36 N/A N/A
BOD Loading @ Design Flow(NJDEP) lb/Kcf/day 38 38 N/A N/A
BOD Loading @ Design Flow(10 STATES) lb/Kcf/day 15 15 N/A N/A
BOD Loading @ Design Flow(WEF) lb/Kcf/day 5-30 5-30 N/A N/A
Solids Retention Time @ Design Flow (WEF) days 10-30 10-30 N/A N/A
F/MLVSS Ratio at Desgin Flow (M&E Wastewater Engineerin Text) 0.04-0.1 0.04- 0.1 N/A N/A

Actual Hydraulic Detention Time hrs 20.4 14.9 9.0 6.93
Actual BOD Loading lb/Kcf/day 12 17 25

Solids Retention Time days 20 18 12
MLSS mg/l 2,849 3,525 3,456
MLSS lbs 21,555 26,665 26,142
Percent MLVSS % 75% 75% 75%
MLVSS lbs 16,166 19,999 19,607
F/MLSS 0.07 0.08 0.11
F/MLVSS 0.09 0.10 0.15
Sludge Yield (lb WAS/lb BOD removed) lb/lb 0.70 0.70 0.70
Biological Waste Sludge Production lbs/day 1,015 1,382 1,917

OXYGEN  REQUIREMENTS

Oxygen Required/BOD lb/lb 1.3 1.3 1.3
Influent TKN mg/l 32 34 29
Influent TKN lbs/day 267 367 516
Effluent NH3 mg/l 0.41 2.00 3.00
Effluent NH3 lbs/day 4 24 60
Oxygen Required/TKN lbs/day 4.57 4.57 4.57
Carbonaceous Oxygen Demand lbs/day 1,886 2,566 3,561
Nitrogenous Oxygen Demand lbs/day 1,203 1,567 2,083
Actual Oxygen Requirement (AOR) lbs/day 3,089 4,133 5,643

Operating DO mg/l 2.0 2.0 1.5
Water Temperature °C 25 25 25
Saturation DO mg/l 8.02 8.02 8.02
alpha 0.80 0.80 0.80
beta 0.98 0.98 0.98
Standard Oxygen Requirement (SOR) lbs/day 5,314 7,111 8,946
Standard Oxygen Requirement (SOR) lbs/hr 221 296 373

Oxidation Ditch #1 Brush Aerator Capacity @ 6.6 lb//hr/ft of shaft lbs/hr 185 185 185
Oxidation Ditch #2 Brush Aerator Capacity @ 5.85 lb/hr/ft of shaft lbs/hr 245 245 245
Total Oxidaiton Ditch Brush Aerator Capactiy lbs/hr 430.00 430.00 430.00
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
FUTURE FLOW CONDITIONS WITH 50% TOTAL I&I REDUCTION

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
FINAL CLARIFIERS

Number of Tanks Installed 2 2 2 2
Number of Tank in Service 2 2 2 2
Clarifier Diameter ft 50 50 50 50
Clarifer Depth ft 11.66 11.66 11.66 11.66
Area per Clarifier sf 1,963 1,963 1,963 1,963
Total Area in Service sf 3,927 3,927 3,927 3,927
Volume per Clarifier cf 22,894 22,894 22,894 22,894
Total Volume in Service cf 45,789 45,789 45,789 45,789
Volume per Clarifier gals 171,273 171,273 171,273 171,273
Total Volume in Service gals 342,545 342,545 342,545 342,545

Design Criteria:
Overflow Rate @ Design Flow (NJDEP) gpd/sf <1000 <1000 N/A N/A
Overflow Rate @ Peak Flow (10 STATES) gpd/sf N/A N/A <1,000 N/A
Overflow Rate @ Avg & Peak (WEF) gpd/sf 400-700 400-700 1000-1600 N/A
Solids Loading Rate  (10 STATES) lbs/sf day N/A N/A <35 N/A
Solids Loading  Rate (WEF)                 *Solids  Flux Analysis lbs/sf day SF* SF* SF
Solids Loading Rate  (M&E Wastewater Engineering Text) lbs/sf day 12-24 12-24 <34 N/A
RAS Flow % of Influent Flow (M&E Wastewater  Engineering Text) % 75 to 150 75 to 150 N/A N/A

Solids Flux Capacity at RAS flow and  SVI between 100 and 150 lbs/sf day 15 to 20 24 to 30 32 to 38 

Actual Overflow Rate gpd/sf 272 372 614 800
Actual Solids Loading lbs/sf day 10 18 27

RAS Pumping System Capacity mgd 2 2 2
RAS Flow mgd 0.60 1.00 1.40
Underflow Rate (RAS flow divided by clarifer surface area) gpd/sf 152.79 254.65 356.51
RAS % of Influent Flow % 56% 69% 58%
RASS mg/l 7,206 8,108 8,214
RASS lbs/day 35,629 66,814 94,759

MLSS mg/l 2,849 3,525 3,456
Total Flow (Plant + RAS) mgd 1.61 2.39 3.74
MLSS Load lbs/day 38,353 70,162 107,736

WAS Production lbs/day 1,015 1,382 1,917
WAS Solids Content mg/l 7,206 8,108 8,214
WAS Solids Content % 0.72% 0.81% 0.82%
WAS Flow mgd 0.017 0.020 0.028
WAS Flow gpd 16,895 20,430 27,986

Clarifier Effluent Flow mgd 1.07 1.46 2.41 3.14
Clarifier Effluent TSS mg/l 10.00 12.00 20.00 20
Clarifier Effluent TSS lb/day 89.01 146.07 402.02
Clarifier Effluent TSS kg/day 40 66 182
Clarifier Effluent BOD mg/l 7.00 8.20 13.00
Clarifier Effluent BOD lb/day 62 100 261
Clarifier Effluent BOD kg/day 28 45 119
Clarifier Effluent NH3 mg/l 0.41 2.00 3.00
Clarifier Effluent NH3 lb/day 4 24 60
Clarifier Effluent NH3 kg/day 2 11 27

FILTERS

Number of Continuous Backwash Filters 4 4 4 4
Total surface area per filter SF 150 150 150 150
Total Filter Surface Area SF 600 600 600 600

Design Criteria
Filtration Rate (10 States) gpm/sf N/A N/A N/A <5
Filtration Rate (M&E Wastewater Engineering Test) gpm/sf 2 2 <5 <5
Filtration Rate (Manufacturer) gpm/sf 2 to 3 2 to 3 <5 <5
Maximum TSS concentration (Manufacturer) mg/L 20 to 30 20 to 30 20 to 30 20 to 30

Actual Filtration Rate gpm/sf 1.24 1.69 2.79 3.64

Recycle Flow:
Backwash flow % of Forward Flow % 5 5 3 3
Backwash flow mgd 0.05 0.07 0.07 0.09
Backwash TSS mg/l 171 163 472
Backwash TSS lbs/day 76 99 285
Backwash BOD mg/l 102 98 283
Backwash BOD lbs/day 46 59 171
Backwash TKN mg/l 0.4 2.0 3.0
Backwash TKN lbs/day 0.2 1.2 1.8

Effluent Flow mgd 1.01 1.39 2.34 3.05
Effluent TSS mg/l 1.53 4.06 6.00
Effluent TSS lb/day 12.95 46.91 116.99
Effluent TSS kg/day 6 21 53
Effluent BOD mg/l 2.28 4.22 7.00
Effluent BOD lb/day 19 49 136
Effluent BOD kg/day 9 22 62
Effluent NH3 mg/l 0.41 2.00 3.00
Effluent NH3 lb/day 3 23 58
Effluent NH3 kg/day 2 10 27
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LONG HILL TOWNSHIP WWTP
FLOW AND MASS BALANCE EVALUATION
FUTURE FLOW CONDITIONS WITH 50% TOTAL I&I REDUCTION

UNITS ANNUAL MAXIMUM MAXIMUM PEAK
AVERAGE MONTH DAY HOURLY

DAY FLOW
POST AERATION SYSTEM

Number of Tanks Installed 2 2 2 2
Volume per Tank cf 3,151 3,151 3,151 3,151
Total Volume cf 6,302 6,302 6,302 6,302
Total Volume gal 47,145 47,145 47,145 47,145
Hydaulic Detention Time hrs 1.1 0.8 0.5 0.4

D.O. concentration of filtered effluent mg/L 1 1 1.5 1.5
Desired D.O.concentraiton of final effluent mg/L 7.0 7.0 6.5 6.5
Acutal Oxygen Requirement lb/day 51 69 98 127
Water temperature degrees C 25 25 25 25
Saturation DO mg/L 8.02 8.02 8.02 8.02
alpha 0.80 0.80 0.80 0.80
beta 0.95 0.95 0.95 0.95
Standard Oxygen Requirement lb/day 316 432 375 490

Diffuser type coarse coarse coarse coarse
Oxygen transfer efficiency % 12.00 12.00 12.00 12.00
Oxygen required lb/day 2,634 3,602 3,129 4,080
Oxygen content of air % 23.00 23.00 23.00 23.00
Weight of oxygen lb/cf 0.017 0.017 0.017 0.017
Total air required cf/day 154,945 211,899 184,056 240,028
Required blower capacity cfm 108 147 128 167

Blower capacity cfm 220 220 220 220

UV DISINFECTION

# of Lamp Rack Assemblies 40 40 40 40
Lamps per Assembly 4 4 4 4
# of Channels 2 2 2 2
Channel Width ft 23.75 23.75 23.75 23.75
Manufacturer's stated capactiy mgd 3.6 3.6 3.6 3.6

NJDEP Required Safety Factor % 125 125 125 125

Actual Safety Factor based on flow 149% 115%

SOLIDS PRODUCTION SUMMARY

WAS Production lbs/day 1,015 1,382 1,917
WAS Solids Content % 0.72% 0.81% 0.82%
WAS Flow gpd 16,895 20,430 27,986

TOTAL SLUDGE FLOW TO STORAGE

Total Sludge Production lbs/day 1,015 1,382 1,917
Sludge Solids Content % 0.72% 0.81% 0.82%
Daily Average Sludge Flow gpd 16,895 20,430 27,986
Maximum  Wastte Sludge Pumping Rate gpm 123 149 204
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Manufacturer’s Information on Sewer Rehabilitation Products



Insituform® CIPP
Affordable, reliable and non-disruptive solutions for sewer pipe reconstruction.



Our trenchless solution
The Insituform® process can be used to rehabilitate sanitary sewers, 
storm sewers and force mains. Insituform® cured-in-place pipe 
(CIPP) is a jointless, seamless, pipe-within-a-pipe with the capability 
to rehabilitate pipes ranging in diameter from 6 to 96 inches. 

Insituform® CIPP addresses your top concerns:

Infiltration reduction. Water entering your sewer system through 
cracks, holes and joint failures can overload your treatment facilities, 
especially during wet weather. Insituform® CIPP can significantly 
reduce this infiltration. In dry climates, roots find the sewer system 
an attractive source of water and nutrients. Entering through pipe 
defects, roots create blockages and overflows. Insituform® CIPP 
contains your flow within the pipe while keeping external water  
and roots out.

Structural integrity. Insituform® CIPP restores structural integrity 
to your damaged sewer pipes. The design models used, independent 
test results and over 35 years of service all confirm that Insituform® 
CIPP is a structural product with a 100-year design life.

Increased flow capacity. Insituform® CIPP provides the least 
cross-sectional reduction of all methods used to rehabilitate pipes. 
There are no joints or seams that can separate over time and the 
smooth, jointless interior provides excellent abrasion resistance  
and typically improves flow capacity.

Affordability. The Insituform® CIPP process is usually less 
expensive than conventional dig and replace methods of sewer 
repair. When you consider the lost business revenues, traffic 
congestion and social costs associated with other methods,  
your savings are immeasurable.

Installation flexibility. Insituform offers flexibility in both the 
method of installation and the cure process. Insituform® CIPP can 
be inverted with either air or water, or pulled into place. The cure 
can be done with steam or hot water. All processes are consistent 
with nationally recognized standards and Insituform’s own ISO-
certified quality control program. Since each job is unique, we  
apply the most cost effective, technically optimal solution to  
solve your pipeline rehabilitation problem. 

Insituform® CIPP is the best choice  
for trenchless rehabilitation.

Insituform superior processes
Since inventing CIPP over 35 years ago, Insituform has developed  
the highest quality manufacturing and installation systems in the 
trenchless industry.

As a vertically integrated company, we take responsibility for R&D, 
manufacturing, installation and service. Our systems are designed to 
produce consistency and high performance in our products and services. 

Manufacturing
Insituform’s patented manufacturing techniques ensure that  
our tubes are constructed for optimal long-term performance.  
During the manufacturing process, each tube goes through  
25 separate quality checks. 

Wet out
Insituform’s patented serial vacuum impregnation process  
ensures that Insituform® CIPP achieves the required strength, 

enables wet out of any length, diameter or thickness and allows  
a faster wet out in less space, saving on time and cost.  

Insituform’s wet out facilities utilize environmentally friendly methods 
and equipment.  In fact, Insituform has been recognized by the 
United States’ Environmental Protection Agency for efforts at its 
various wet out facilities to protect the environment.

Installation
Every Insituform installation is completed using our own safety-
certified crews who follow strict safety procedures and documented 
work practices in accordance with the company’s ISO: 9000 
certified quality program. Each crew is equipped with highly 
specialized equipment, backup resources and engineering support.

Insituform’s advanced installation methods include air invert  
steam cure (AISC), which reduces energy usage on a job site  
by approximately 95 percent.

The Insituform® CIPP Installation Process

  © 2009 Insituform Technologies, Inc.

Insituform Technologies, Inc. 
17988 Edison Avenue, Chesterfield, MO 63005 
www.insituform.com  800-234-2992

Insituform® CIPP 

The Insituform® CIPP Technical Envelope
Diameter Range 6 in. – 96 in.

pH Range .5 – 10.5

Effluent Temperature up to 140˚ F

Pipe Condition — Fully Deteriorated Yes

Pipe Condition — Partially Deteriorated Yes

Bends Yes

Offset Joints Yes

Diameter Changes Yes, without manhole access

Thickness Changes Yes, without manhole access

Typical Shot Length 200 ft.– 1000 ft.

Host Pipe Shape All Shapes

Host Pipe Material All Materials

AB1334         10/09 

Affordable, reliable and non-disruptive solutions for sewer pipe reconstruction.

Step 3:
Service laterals are restored internally  
with robotically controlled cutting devices 
and the rehabilitated pipe is inspected  
by closed-circuit TV.

Step 2:
Hot water or steam is used to cure the 
resin and form a tight-fitting, jointless and 
corrosion-resistant replacement pipe.

Step 1:
A resin-saturated, coated felt tube  
is inverted (shown) or pulled into  
a damaged pipe.

This table refers to general purpose municipal sewer CIPP projects. Insituform can provide products that 
extend beyond these parameters through our engineering group. Please contact your local representative 
at 800-234-2992 for assistance with applications extending beyond this technical envelope. 
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SPIN-CAST STRUCTURAL MANHOLE LINING NO-DIG MANHOLE REPLACEMENT 

BRICK MANHOLE BEFORE REHABILITATION 

SEVERELY DETERIORATED CONCRETE MANHOLE 
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NEW 4" THICK CONCRETE MANHOLE IS FORMED AND


POURED WITH INTEGRATED T-LOCK PVC LINER
 

PNEUMATIC SPIN CAST APPLICATION OF 

REHABILITATION MORTAR 

SEWER 

& WATER 

EVALUATION 

& REHABIUTATION 

-.:::: PROCEDURES 
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High Performance Linings 

DETERIORATING WET WELL PRIOR TO LINER 

INSTALLATION 

WET WELL AFTER 210 RS POLYMER EPOXY
 

LINER INSTALLATION
 

...... 
SWERP HAS BEEN SPECIALIZING IN TRENCH LESS
 

REHABILITATION SOLUTIONS FOR OVER 20
 

YEARS. TECHNICAL DATA AND SPECIFICATIONS
 

ARE AVAILABLE FOR ALL MANHOLE AND PIPELINE
 

REHABILITATION SYSTEMS SHOWN. 
PERMACAST REHABILITATED MANHOLE SWERP INC. 

PLEASE CALL FOR MORE INFORMATION. 
1-800-S0-SWERP 
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SADDLE liNER SYSTEM
 
FOR LATERAL REHABIliTATION
 

Project begins to repair the 
defective pipe junction. 

A bladder assembly is pulled 
into position and connected to 
an air compressor. 

The main line bladder assem
bly is inflated to conform to 
the pipe junction. The lateral 
bladder is then inflated to ex
tend into the lateral. 

Once the lateral bladder is 
fully extended, the bladder is 
fully inflated to conform to the 
pipe junction. 

The fully inflated assembly is 
left to allow the treatment to 
cure and patch the defective 
pipe junction. 

Once cured, the lateral blad
der is deflated allowing the 
assembly to be removed from 
the lateral pipe junction. 

The main line bladder is de
flated, and the assembly is 
extracted using the winch. 

The result is a patched pipe 
junction. 

CURED IN PLACE MAIN/lATERAL
 
PIPELINING AND POINT REPAIRS
 

SEWER 

& WATER 

EVALUATION 

& REHABIUTATION 
PROCEDURES 

SWERP INCORPORATED
 

INNOVATORS IN TRENCH LESS TECHNOLOGY
 

SOLUTIONS
 

2215 MANOR ROAD
 

LAFAYETTE HILL, PA 19444
 

1-800-50-SWERP
 

Poly-7i-iplex® 
Technologies-

Cured In Place Manhole Liner 

BRICK MANHOLE BEFORE LINER INSTALLATION 

LINER IS INSTALLED AND STEAM CURED
 
UNDER PRESSURE
 

AFTER LINER INSTALLATION AND FLOW CHANNEL
 

REINSTATEMENT
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One Hundred Years of structural integrity
providing a legacy of protection.

Product Overview

The patented Poly-Triplex® Liner System is a cured-in-place structural liner that is designed to provide one hundred years of structural integrity and a legacy of
protection for your collection system.

Utility departments and engineering firms over the U.S. and Canada rely on our Poly-Triplex system to
rehabilitate varying types of structures from sewer manholes and pump stations to catch basins and corrugated
culvert pipe. The liner and installation process results in a cured-in-place structural liner that provides a water
and chemical barrier to further deterioration and infiltration. The liner becomes an integrated composite bonded
to the host structure. Because of the liner’s excellent structural properties it can be used in extremely
deteriorated conditions. Because of its non-porous properties, it can be installed in structures with active
infiltration.

Poly-Triplex is a three-layered fiberglass and epoxy system that contains a vital internal non-porous membrane.
Once saturated at the jobsite, the liner is cured-in-place using our patented system of air pressure and steam,
forming a unified composite bonded to the host structure. The process uses the existing structure as a mold and
the liner is pressurized into the pores, cracks and crevices of the structure surface.

The resin bond prevents the liner from being pushed off from groundwater infiltration. The Internal non-porous
membrane, encapsulated in the center of the composite, eliminates pinholes and provides a permanent barrier to
gas penetration through the liner, halting chemical attack of the host structure, as well as providing a permanent
barrier to prevent infiltration of groundwater into the collection system.

Cured in Place Structural Liner Components

Poly-Triplex® Liner design uses three layers of structural materials that are comprised of five separate components.

Layer #1 – Structural Fiberglass
This component is saturated with 100% solids epoxy resin and bonds to the host structure.

Layer #2 – Non-Porous Inner Membrane
This layer contains 3 critical components, one non-porous membrane with felt fibers embedded on both
sides, creating a mechanical bonded between the membrane and the other materials. This layer is the
most vital part of the rehabilitation process, eliminating any pinholes, thereby providing a permanent
barrier to infiltration, ex-filtration and gas penetration.

Layer #3 – Structural Fiberglass
This component is saturated with epoxy resins and once cured, provides protection to the internal
non-porous membrane and provides a smooth interior surface to the lined structure.

©Copyright 2009 Poly-Triplex Technologies All Rights Reserved Northeast Consulting & Hosting

Product Overview http://www.poly-triplex.com/product_overview.html
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Site Map | 850-547-9999

One Hundred Years of structural integrity
providing a legacy of protection.

Product Installation

Process Overview
The Poly-Triplex installation process is like none other you'll find in the industry. Using the existing structure as a mold, we can complete the installation without
the need for excavation and disruption, in 4-6 hours for most cases. The liners are fabricated and resins are blended in our 23,000 square foot manufacturing
facility. Our liners consist of three primary layers and they are custom fabricated to fit each structure. The three layers include: one non-permeable inner
membrane embedded on both sides with special polyester fibers, layered between two layers of structural fiberglass saturated with epoxy resin. The liners are
engineered in several standard liner weights to address varying structural conditions within the structures. The custom manufactured liners are cured-in-place with
a patented system of air pressure and steam.

Each custom manufactured Poly-Triplex liner is saturated at the jobsite with a two-part epoxy resin system that will bond to wet or dry surfaces. The liner is then
lowered into place with a crane or lifting device. The Poly-Triplex liner is aligned so that it will contour to the shape of the host structure.

The liner is typically cured by applying approximately 500-1,000 pounds per square foot of pressure with the injection of steam set at approximately 300 degrees.
This causes the removable inflation bladder to fully expand, forcing the liner to conform to the contours of the structure surface, stopping all active infiltration. In
certain cases where the typical method of installation is not appropriate, the Poly-Triplex system may be cured in an ambient temperature environment or under
hydrostatic pressure.

Manhole and catch basin installations typically take four to six hours to complete. Depending on site & structure size, conditions and location, one three-man
installation crew can line two structures per day with one installation truck.

After curing is complete, the bladder is removed, leaving the laminated composite liner system that is fully bonded to the existing structure, permanently stopping
further deterioration, infiltration and ex-filtration.

After the bladder is removed, pipes are reopened with a reciprocal saw or offset grinder. The sub-floor is removed and the liner is trimmed at the invert channel. In
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this particular case, as photo above shows, the sewage has continued to flow throughout the entire lining process with no disruption.

Pump Station and wet well installations are primarily the same as for manholes. Structure is empty and free of all mechanicals and cleaned with high pressure
hydro-blasting with a rotating pencil tipped nozzle. The liner's bottom disk section is saturated and positioned on the floor and approximately 6 inches up the wall.
The liner is then saturated and lowered into the structure with the wall section overlapping the floor section a total of approximately 12 inches. Liner is typically
cured in place under air pressure. Steam heat is injected to expedite the curing process. Rectangular structures may be lined using Poly-Triplex overlapping
panels and cured as a monolithic structure. Pump Station rehabilitation usually can be completed within a 12-24 hour period, significantly minimizing bypass
pumping operations.

Culvert and large diameter pipe lining is completed using a pull-through method of installation. Liner is saturated at the jobsite with an appropriate resin system.
Liner and inflation bladder are typically encapsulated inside a durable reinforced vinyl skin, and then pulled through using a winch and cable system. Liner is then
inflated and pressurized into place. Water and steam are injected facilitate the curing process. Once cured, the bladder is removed and structure is completely
lined from end to end. In the case of longer runs, the liner may be installed in two or more overlapping sections. Typical culverts can be completed usually within a
12-24 hour period, with little or no disruption of highway traffic.

©Copyright 2009 Poly-Triplex Technologies All Rights Reserved Northeast Consulting & Hosting

Product Installation http://www.poly-triplex.com/product_installation.html

2 of 2 3/18/2010 9:53 AM



Long Hill Township WWTP 
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Manufacturer’s Information on WWTP Upgrade Equipment 



 

 

 
Wire-wound Concrete Tanks 

Established 1929 

 
 

March 16, 2010 
 
 
 
Mr. Brian J. Friedlich, Senior Engineer 
Omni Environmental LLC 
Research Park 
321 Wall Street 
Princeton, New Jersey 08540 
 
Reference: Long Hill, New Jersey Wastewater Treatment Plant – Equalization Tank 
 
Dear Mr. Friedlich: 

 
Thank you for your interest in prestressed concrete tanks. Based on 2009 construction costs, a 
suitable budget-estimating figure for a 1.75 MG wire-wound, prestressed concrete storage 
tank with approximate dimensions of 92.25’ diameter by 35.0’ side water depth is 
$1,065,000.00.   

 
The budget estimating figure includes the tank complete including the foundation, hatch, vent, 
and overflow. If a 2’ thick structural floor on piles is required, please assume an additional 
$200,000.  It does not include site work or additional tank accessories. We suggest a 
contingency of $50,000 for optional assumed appurtenances such as ladders, manway and 
handrail. Local, state, and federal taxes, if applicable, are not included in the above price.  
 
The above tank is designed and constructed in accordance with AWWA standard D110, Type 
III, precast concrete walls with steel diaphragm, wire prestressing, and freestanding concrete 
dome roof. 
 
To assist in developing the contract documents Natgun can provide the following information:  
 

1. Preliminary design drawings and calculations in electronic format 
2. Complete performance specification in electronic format 
3. Geotechnical requirements for wire-wound concrete tanks and geotechnical report 

review  
4. Value engineering from our Engineering and Estimating departments 
5. Site layout and estimated site work cost from our Estimating Department 

 

CORPORATE OFFICE:  11 TEAL ROAD, WAKEFIELD, MA 01880, TELEPHONE:  781-246-1133 

Natgun Corporation 

2675 Morgantown Road, Suite 2401 

Reading, Pennsylvania 19607 

Telephone: 610-856-5010 

Facsimile:   610-856-5011 



6. Review of preliminary drawings and specifications to provide updated tank and site 
work budget estimates 

 
The above services will assist in providing a quality project with complete budgeting 
information and minimal questions at bid time.  
 
Thank you for this opportunity to be of service. Please feel free to contact me if you have any 
questions or if I can be of any further assistance. 
 
Respectfully, 
NATGUN CORPORATION 

 
Jason North,  
Regional Manager 
 
JN/smr 
 
 
 
 
 
 
 



 
 
 

   

 
 
 

 
 
 
PROPOSAL FOR LONG HILL, NJ 
QUOTE: LJU2172G 
March 16, 2010 
 

 
The TrojanUV3000Plus™ is operating in over 750 municipal wastewater plants around the world. 

Disinfecting over 7 billion gallons a day, the TrojanUV3000Plus™ has become  
the reference standard in the industry.
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March 16, 2010 
 
 
Attention: Brian Friedlich – OMNI Environmental 
 
In response to your request, we are pleased to provide the following TrojanUV3000Plus™ proposal for the Long 
Hill project.  
 
The TrojanUV3000PlusTM has been shown in over 750 installations to provide dependable performance, 
simplified maintenance, and superior electrical efficiency. As explained in this proposal, the system incorporates 
innovative features to reduce O&M costs, including variable output electronic ballasts to provide dimming 
capability and Trojan’s revolutionary ActiCleanTM system – the industry’s only online chemical and mechanical 
quartz sleeve cleaning system.  All Trojan installations are supported by a global network of certified Service 
Representatives providing local service and support. 
 
Please do not hesitate to call us if you have any questions regarding this proposal. Thank you for the opportunity 
to quote the TrojanUV3000Plus™ and we look forward to working with you on this project. 
 
With best regards,  
 

 
 
Carl McDonald 

3020 Gore Road 
London, Ontario  N5V 4T7 
 (519) 457 – 3400 ext. 2234 
cmcdonald@trojanuv.com 

Local Representative: 
Chris Burde 
GA Fleet Associates 
55 Calvert Street 
Harrison, NY  
914-835-4000 

 
 
DESIGN CRITERIA 
LONG HILL VALLEY 
 
Peak Design Flow: 4.02 MGD 

UV Transmittance: 55% (minimum) 

Total Suspended Solids: 30 mg/l (30 Day Average, grab sample) 

Disinfection Limit: 200 fecal coliform per 100 ml (based on a 30 day Geometric Mean of 
consecutive daily grab samples) 

Design Dose: >30,000 µWs/cm2 (Proven by independent, in-field bioassay validation) 

Validation Factors: End of lamp life factor (Low-Pressure Amalgam Lamps) 
Fouling factor (ActiClean™ Chemical / Mechanical Cleaning System) 

Over Design: 125% (New Jersey State Standard) 
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DESIGN SUMMARY 
QUOTE: LJU2172G 
 
Based on the above design criteria, the TrojanUV3000Plus™ proposed consists of: 
CHANNEL (Please reference Trojan layout drawings for details.) 
Number of Channels: 1 

Approximate Channel Length Required: 30 ft 

Channel Width Based on Number of UV Modules: 24 in 

Channel Depth Recommended for UV Module Access: 48 in 
UV MODULES 
Total Number of Banks: 2 

Number of Modules per Bank: 8  

Number of Lamps per Module: 6 

Total Number of UV Lamps: 96 

Maximum Power Draw: 24 kW 

UV PANELS 
Power Distribution Center Quantity: 2 

System Control Center Quantity: 1 

MISCELLANEOUS EQUIPMENT 

Level Controller Quantity: 1 

Type of Level Controller: Weighted Gate (ALC)  

Automatic Chemical / Mechanical Cleaning: Trojan ActiClean™ 

UV Module Lifting Device: By Others 

Standard Spare Parts / Safety Equipment: 6 Lamps, 6 Sleeves & 3 Ballasts 

ELECTRICAL REQUIREMENTS 
1. Each Power Distribution Center requires an electrical supply of one (1) 480 Volts, 3 phase, 4 wire (plus 

ground), 14.7 kVA. 
2. The Hydraulic System Center requires an electrical power supply that is powered from the Power 

Distribution Center.  
3. The System Control Center requires an electrical supply of one (1) 120 Volts, 1 phase, 2 wire (plus ground), 

15 Amps. 
4. Electrical disconnects required per local code are not included in this proposal. 
 

 
COMMERCIAL INFORMATION 
 
Total Capital Cost: $268,500 (US$) 

This price excludes any taxes that may be applicable and is valid for 90 days from the date of this letter. 
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OPERATING COST ESTIMATE 
 
Operating Conditions 
Average Flow:   1.24 MGD 
Yearly Usage:   8750 hours 
UV Transmittance:  55% 
 
Power Requirements Lamp Replacement 
Average Power Draw: 7.2 kW Number lamps per year: 36 

Cost per kW hour: $0.05 Price per lamp: $260 

Annual Power Cost: $3,150 Annual Lamp Replacement 
Cost: $9,360 

Total Annual O&M Cost: $12,510 

 
This cost estimate is based on the average flow and UV transmittance listed above. Actual operating costs may 
be lower due to the TrojanUV3000Plus™ automatic dose pacing control system. As UV demand decreases, by a 
change in operating conditions, the power level of the lamps decreases accordingly. The dose pacing system 
minimizes equipment power levels while the target UV dose is maintained to ensure disinfection at all times. 
 
 

EQUIPMENT WARRANTEES 
 
1. Trojan Technologies warrants all components of the system (excluding UV lamps) against faulty workmanship 

and materials for a period of 12 months from date of start-up or 18 months after shipment, which ever comes 
first. 

2. UV lamps purchased are warranted for 12,000 hours of operation or 3 years from shipment, whichever comes 
first. The warranty is pro-rated after 9,000 hours of operation. This means that if a lamp fails prior to 9,000 
hours of use, a new lamp is provided at no charge. 

3. Electronic ballasts are warranted for 5 years, pro-rated after 1 year. 
 
 



WASTEWATER DISINFECTION
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Trojan Technologies is an ISO 9001: 
2000 registered company that has set 
the standard for proven UV technology 
and ongoing innovation for more than 
25 years. With unmatched scientific 
and technical expertise, and a global 
network of water treatment specialists, 
representatives and technicians, Trojan 
is trusted more than any other firm 
as the best choice for municipal UV 
solutions. Trojan has the largest UV 
installation base – over 4,000 municipal 
installations worldwide – and almost 
one in five North American wastewater 

treatment plants rely on our proven, 
chemical-free disinfection solutions. 

The TrojanUV3000Plus™ is one of the 
reasons why. This highly flexible system 
has demonstrated its effective, reliable 
performance around the world in over 
400 installations. It is well suited to 
wastewater disinfection applications 
with a wide range of flow rates, 
including challenging effluent such as 
combined sewer overflows, primary and 
tertiary wastewater reclamation and 
reuse. 

Following a review with Plant Operators 
and Engineers, the proven infrastructure 
of the TrojanUV3000Plus™ has 
been refined to make it even more 
operator-friendly. The result is more 
dependable performance, simplified 
maintenance, and maximized UV lamp 
output at end-of-lamp life. It also 
incorporates innovative features to 
reduce O&M costs, including variable 
output electronic ballasts and Trojan’s 
revolutionary ActiClean™ system – the 
industry’s only chemical/mechanical 
sleeve cleaning system.

The Reference Standard in UV 
Proven, chemical-free disinfection from the industry leader

Short trim this panel



The PDC powers each bank of modules. 
Its ergonomic, angled design provides 
easy access to module power cables and 
hoses for the ActiClean™ cleaning system. 
The robust stainless steel enclosure 
is mounted across the channel, with 
module fuses and interlock relays visually 
aligned with module receptacles for fast 
diagnostics. Modules are individually 
overload protected for safety. Like all 
TrojanUV3000Plus™ components, the 
PDC can be installed outdoors and 
requires no shelter or air conditioning.

Designed for efficient, reliable performance
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Power Distribution Center (PDC)

UV Intensity Sensor

 

The UV intensity sensor continually 
monitors UV lamp output. The ActiClean™ 
system automatically cleans the sensor 
sleeve every time lamp sleeves are 
cleaned.

 

The SCC monitors and controls all UV 
functions, including dose pacing – the 
automatic, flow-based program that ensures 
proper disinfection levels while conserving 
power and extending lamp life. The 
microprocessor-based SCC is integrated 
onto one Power Distribution Center, and 
features a user-friendly, touch-screen 
HMI display with weatherproof cover, and 
Modbus Ethernet SCADA connectivity. For 
systems treating larger flows, or where more 
sophisticated control is desired, a PLC-
based System Control Center is available. 
It features a separate wall-mount panel 
with colour, touch-screen HMI, Ethernet/IP 
SCADA connectivity, automatic slide/sluice 
gate control for multiple channels, and 
integrated Flash memory trend logging (flow, 
power, UVT, dose).

Electronic Ballasts

 

The variable-output (60 - 100% power) 
electronic ballast is mounted in its  
own TYPE 6P (IP67) rated enclosure 
within the module frame. Features “quick 
connect” electrical connections. Cooling 
is by convection.

Alarms
Extensive alarm reporting system ensures 
fast, accurate diagnosing of system process 
and maintenance alarms. Programmable 
control software can generate unique 
alarms for individual applications.

System Control Center (SCC)



Water Level Controller 

A fixed weir, motorized weir gate, or 
Automatic Level Control gate (shown), 
is required in the channel to maintain 
the appropriate water level over the 
lamps. Trojan engineers will work with 
you to select the appropriate level 
control device for your application.

Water Level Sensor 

The system includes an electrode low 
water level sensor for each channel. 
If effluent levels fall below defined 
parameters, an alarm will be activated. 

UV Modules 

UV lamps are mounted on modules 
installed in open channels. The lamps 
are enclosed in quartz sleeves, and 
positioned horizontally and parallel 
to water flow. A bank is made up of 
multiple modules placed in parallel. All 
ballast and lamp wiring runs inside the 
module frame.
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2. ActiClean™ 
    Wiper Assembly  
A submersible wiper drive on each  
UV module drives the wiper carriage 
assembly along the module. Attached 
wiper canisters surround the quartz 
sleeves, and are filled with Trojan’s 
ActiClean™ Gel. The gel uses food 
grade ingredients and contacts the 
lamp sleeves between the two wiper 
seals. Cleaning takes place while the 
lamps are submerged and while they 
are operating.

1. Hydraulic System  
    Center (HSC)
The HSC actuates the ActiClean™ 
cleaning system, and is mounted 
close to the channel in a stainless 
steel enclosure.  It contains 
the pump, valves and ancillary 
equipment required to operate the 
cleaning system, and links to the 
extend/retract hoses of the module 
wiper drives via a manifold located 
on the underside of the PDC.

ActiClean™ Cleaning System
The system consists of two components:



Key Benefits 
TrojanUV3000Plus™

Increased operator, community and environmental safety.  
The TrojanUV3000Plus™ uses environmentally-friendly ultraviolet light – the safest 

alternative for wastewater disinfection. No disinfection by-products are created, and no 

chemicals must be transported, stored or handled.

Well suited to changing regulations. Trojan UV systems do not have any negative 

impact on receiving waters and do not produce disinfection by-products, making them a 

strategic, long-term choice as regulations become increasingly stringent.

Most efficient UV system available versus competitive low-pressure, high-output 

(LPHO) or amalgam lamp-based systems. 

Reduces operating costs by as much as 30% per year. Long-lasting 

amalgam lamps and variable-output ballasts optimize UV output to meet wastewater 

conditions and maximize system efficiency versus competitive UV systems.  

Proven disinfection based on actual dose delivery testing (bioassay validation), and 

over 400 TrojanUV3000Plus™ installations worldwide. Real-world, field performance data 

eliminates sizing assumptions resulting from theoretical dose calculations.

Dual-action sleeve cleaning system improves performance and 
reduces labor costs. Automatic ActiClean™ chemical/mechanical cleaning system 

maintains sleeve transmittance of at least 95%, and works online – eliminating the need to 

remove modules from the channel.

Reduced installation costs. The compact TrojanUV3000Plus™ can be retrofitted 

into existing chlorine contact tanks, and comes pre-tested, pre-assembled and pre-wired to 

minimize installation costs.

Outdoor installation flexibility. The entire TrojanUV3000Plus™ system can be 

installed outdoors, eliminating the need and costs of a building, shelter, and air conditioning 

for ballast cooling. 

Guaranteed performance and comprehensive warranty. Trojan systems 

include a Lifetime Performance Guarantee, the best lamp warranty in the industry, and use 

lamps from multiple approved suppliers. Ask for details.
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Benefits:
•  Cleans 50% more effectively than 

mechanical wiping alone

•  Improves lamp performance for 
more reliable dose delivery

• Elimination of fouling  
factor reduces equipment  
sizing requirements and  
power consumption

•  Automatic, online cleaning  
reduces O&M costs associated 
with manual cleaning

• Combination of chemical and 
mechanical cleaning action removes 
deposits on quartz lamp and sensor 
sleeves much more effectively than 
mechanical wiping alone

• Innovative wiper design incorporates 
a small quantity of ActiClean™ Gel 
for superior, dual-action cleaning

• Cleans automatically while the  
lamps are disinfecting. There’s no  
need to shut down the system,  
remove or bypass lamp modules 
for routine cleaning

• Proven in hundreds of systems 
around the world, including use 
in plants where heavy fouling had 
previously prohibited the use of  
UV disinfection technology

• ActiClean™ can be added to an 
installed TrojanUV3000Plus™ 
not originally equipped with a 
cleaning system  

ActiClean™ Gel is Safe to Handle
• ActiClean™ Gel is comprised of 
 food-grade ingredients

• Quick connect on cleaning system  
 allows for easy refill of gel solution

• Lubricating action of ActiClean™  
 Gel maximizes life of wiper seals

ActiClean™ Dual-Action, Automatic Cleaning System
Chemical/mechanical cleaning system eliminates sleeve fouling

 
The dual-action, chemical/mechanical cleaning with the ActiClean™ system provides superior 
sleeve cleaning and reduces maintenance costs. Fouling and residue build-up on quartz sleeves 
reduces system efficiency. ActiClean™ maintains at least 95% transmittance, ensuring sleeves are 
clean and the system is consistently delivering accurate dosing while reducing power consumption.
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Efficacy of Cleaning Technologies to Control Sleeve Fouling



Benefits:
• Performance data is generated 

from actual field testing over 
a range of flow rates, effluent 
quality, and UVTs

• Provides physical verification  
that system will perform as 
expected; ensures public and 
environmental safety

• Provides accurate assessment  
of equipment sizing needs

• The TrojanUV3000Plus™ has 
been thoroughly validated through 
real-world bioassay testing 
under a wide range of operating 
conditions

• In-field bioassay testing offers 
the peace of mind and improved 
public and environmental safety 
of verified dose delivery – not 
theoretical calculations 

•  The USEPA has endorsed 
bioassays as the standard for 
assessment and comparison of 
UV technologies

•  The disinfection performance  
ratings for the TrojanUV3000Plus™  
are proof that what you see is 
what you actually get

Regulatory-Endorsed Bioassay Validation
Real-world testing ensures accurate dose delivery

Amalgam Lamps Require Less Energy
Require fewer lamps and reduce O&M costs

Benefits:
• Draw less energy than competitive 

high-output systems – only 250 
Watts per lamp

•  Stable UV output over a wide 
range of water temperatures 

• Fewer lamps are required to 
deliver the required dose, which 
reduces O&M costs

• Can treat lower quality 
wastewater such as primary 
effluents, combined sewer 
overflows, and storm water

•  Fewer lamps allow systems to 
be located in compact spaces, 
reducing installation costs

 
Trojan’s high efficiency amalgam lamps generate stable UV output in a wide range of water temperatures.
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Field Validated Dose vs. Theoretical Dose at 65% UVT
(Before Fouling & Lamp Aging Are Taken into Account)

• Trojan’s amalgam lamps produce 
significantly higher UV output than 
conventional low-output lamps

• Fast and simple lamp changeouts; 
replacing a 50-lamp system 
takes less than two hours and 
requires no tools

•  The lamps are sealed inside  
heavy-duty quartz sleeves by Trojan’s 
multi-seal system, maintaining a 
watertight barrier around the internal 
wiring while individually isolating 
each lamp and the module frame

• Lamps are pre-heated for  
reliable startup

 
This shows the validated dose of an actual working system and the theoretical dose calculated using 
UVDIS. Note that the UVDIS 3.1 dose calculation overestimates the system performance.



Benefits:
•  Trojan's high efficiency, amalgam 

lamps deliver the most consistent 
UV output over their 15 month 
lamp life

•  Trojan lamps have 20% less 
decline in UV output after 12,000 
hours of use compared to 
competitive UV lamps

•  Validated performance data 
assures you of reliable dose 
delivery and prolonged lamp life

Amalgam Lamps Maintain Maximum UV Output
Trojan lamps deliver 98% of full UV output after more than one year of use

 
The lamps used on the TrojanUV3000Plus™ system have been independently validated to maintain 
98% of original output after 12,000 hours (15 months) of operation.

Open-Channel Architecture Designed for Outdoor Installation 
Cost-effective to install and expand
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The TrojanUV3000Plus™ system delivers 
flexibility and cost savings through its simple 
installation in existing channels and chlorine 
contact tanks. The system can be situated 
outdoors with no additional building, shelter or 
cooling requirements. 

Benefits:
•    Compact, open-channel design 

allows cost-effective installation 
in existing effluent channels  
and chlorine tank basins

•  System can be installed  
outdoors to reduce capital  
costs – no building, shelter or  
air conditioning is required

•  Gravity-fed design eliminates  
costs of pressurized vessels, 
piping and pumps

•   Scalable architecture allows 
precise sizing – reduces capital 
and O&M costs associated  
with oversizing 

•  Modular design is readily 
expandable to meet new 
regulatory or capacity 
requirements

•  Trojan’s thorough design 
approach ensures that effluent 
quality, upstream treatment 
processes, and O&M needs 
are addressed in system 
configurations

•  Horizontal lamp mounting delivers 
optimal hydraulic performance. 
Induces turbulence and dispersion, 
maximizing wastewater exposure 
to UV output



Benefits:
•  Lamps are protected in a fully 

submersible, 316 stainless      
steel frame

•  Waterproof module frame 
protects cables from effluent, 
debris fouling and UV light

•  Electronic ballasts are housed 
right in the module, reducing 
the system footprint, minimizing 
installation time and costs, and 
eliminating the need for separate 
external cabinets

• Ballast enclosures are rated 6P  
 (air/water tight)

•  Module leg and lamp connector  
have a hydrodynamic profile to  
reduce headloss

•  The variable-output, electronic 
ballast is mounted in an 
enclosure integrated within  
the module frame

•  Wiring is pre-installed and           
factory-tested

•  Cooling ballasts by convection 
eliminates costs associated  
with air conditioning and forced-
air cooling 

Advanced, Self-Contained UV Module
Dramatically reduces footprint size and eliminates costs of air conditioning

 
Module leg and lamp connector have a 
hydrodynamic profile to reduce headloss and 
potential for debris fouling.
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Module-mounted ballasts allow for compact installation, convection cooling, and protect wires and 
cables from exposure to effluent and UV light.

• TrojanUV3000Plus™ lamps are 
warranted for 12,000 hours

•  Modular design allows for 
maintenance on one module without 
disrupting disinfection performance

• Maintenance limited to replacing  
lamps and cleaning solution

•  Automated ActiClean™ cleaning 
system reduces manual labor 
associated with cleaning sleeves

 
Trojan UV lamps are easily replaced in minutes without the need for tools. 

 
Quick connect allows for easy refill of 
ActiCleanTM Gel. 

Designed for Easy Maintenance 



System Specifications
System Characteristics TrojanUV3000Plus™

Typical Applications Wide range of wastewater treatment plants

Lamp Type High-efficiency Amalgam

Ballast Type Electronic, variable output (60 to 100% power)

Input Power Per Lamp 250 Watts

Lamp Configuration Horizontal, parallel flow

Module Configuration 4, 6 or 8 lamps per module

Level Control Device Options ALC, fixed weir or motorized weir gate

Water Level Sensor 1 electrode low water level sensor per channel

Enclosure Ratings:

Module Frame / Ballast Enclosure TYPE 6P (IP67) / TYPE 6P (IP68)

All Other Enclosures TYPE 4X (IP56)

Ballast Cooling Method Convection; no air conditioning or forced air required

Installation Location Indoor or outdoor

Sleeve Cleaning System:

ActiClean™ Cleaning System Optional Automatic Chemical/Mechanical Cleaning System

ActiClean™ Cleaning Gel Non-corrosive, operator-friendly

Recommended Fouling Factor 1.0

System Control Center:

Controller Microprocessor or PLC-based

Analog Inputs (Typical) Flow (4-20 mA) and UVT (4-20 mA)

Discrete Outputs (Typical) Bank status, common alarms and SCADA communication

Maximum Distance from UV Channel 500 ft. (152 m)

Electrical Requirements:

Power Distribution Center 208Y/120V, 3 phase, 4 wire + GND, 60 Hz (Max. 8 modules per PDC)
480Y/277V, 3 phase, 4 wire + GND, 60 Hz 

380Y/220V, 3 phase, 4 wire + GND, 50/60 Hz  
400Y/230V, 3 phase, 4 wire + GND, 50/60 Hz  
415Y/240V, 3 phase, 4 wire + GND, 50/60 Hz

System Control Center (stand alone) 120V, single phase, 2 wire + GND, 60 Hz, 1.8 kVA
220/230/240V, single phase, 2 wire + GND,  50/60 Hz, 1.8kVA

Hydraulic System Center (for ActiClean™) 208V, 3 phase, 3 wire + GND, 60 Hz 
380/400/415 V, 3 phase, 3 wire + GND, 50/60 Hz

480 V, 3 phase, 3 wire + GND, 60 Hz 
or

2.5kVA HSC powered from PDC

Water Level Sensor 24VDC powered from PDC

Find out how your wastewater treatment plant can benefit from the TrojanUV3000Plus™ – call us today.

Trojan UV Technologies UK Limited (UK): +44 1905 77 11 17
Trojan Technologies (The Netherlands): +31 70 391 3020
Trojan Technologies (France): +33 1 6081 0516
Trojan Technologies Espana (Spain): +34 91 564 5757
Trojan Technologies Deutschland GmbH (Germany): +49 6024 634 75 80
Hach/Trojan Technologies (China): 86-10-65150290

Head Office (Canada)
3020 Gore Road
London, Ontario, Canada N5V 4T7
Telephone: (519) 457-3400  
Fax: (519) 457-3030

www.trojanuv.com

     Printed in Canada. Copyright 2007. Trojan Technologies, London, Ontario, Canada.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means
without the written permission of Trojan Technologies. 
MWW-003 (0107)  TROW-1040

Products in this brochure may be covered by one or more of the following patents:
U.S. 4,872,980; 5,006,244; 5,418,370; RE 36,896; 6,342,188; 6,635,613; 6,646,269; 6,663,318; 6,719,491; 6,830,697; 7,018,975
Can. 1,327,877; 2,117,040; 2,239,925  
Other patents pending.



Hycor® ThickTech™

Rotary Drum Thickener

The Hycor® ThickTech™ Rotary Drum
Thickener (RDT) is a sludge-
thickening system that is setting new
standards for volume reduction. The
thickener commonly reduces sludges
by 90% with a 98% capture rate. The
ThickTech system is quite compact
and requires less floor space than
other thickeners. It is economical to
operate with low horsepower and
water consumption. 

The ThickTech RDT increases
digester capacity, reduces hauling
costs and can be used as a pre-
thickener to increase capacity 
of other dewatering equipment.

The patented ThickTech system is
performance proven for applications
in municipal water and wastewater
treatment plants, industrial facilities
and pulp and paper mills. It is
fabricated of stainless steel and

engineered to provide years of
reliable service. The system utilizes a
low shear floc tank, followed by
dewatering with a high performance
rotary drum screen.

Low Shear Flocculation 
The ThickTech system is designed to
achieve flocculation with a minimal
amount of expensive chemicals. The
floc tank has tangential inlet and
outlet openings to maximize
flocculation by reducing shear from
turbulence. This design creates a
gentle swirl that combines the sludge
with the polymer. This swirling motion
also increases the overall sludge
detention time for floc development.
A specially designed impeller maintains
the swirl
without
breaking
down the
flocs.

98% plus recovery of solids

High output solids content

Woven wire mesh for impressive water release
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Dimensions

Staged Dewatering 
Through Screening
Dewatering takes place along a
multi-zone drum cylinder. The zones

can have
different
size mesh
media to
augment
capture
efficiency
as the

sludge moves along the length of the
cylinder. Finer mesh is generally used
in the feed end where material is
thinner, while downstream zones
have larger openings to enhance
removal of water. Rings with
adjustable ports control detention
time in each zone. The result is high
capture efficiencies – as much as
98% – without sacrificing high inlet
flow rates. High capture efficiency
alone can substantially 
reduce polymer usage.

Operator Friendly
The ThickTech™ RDT was designed
with ease of operation and
maintenance in mind. Once the
system is set, only periodic checks
are required. If ever needed, the
cylinder screens are easy to replace.
A spray bar with a manually operated
cleaning system runs the entire
length of the cylinder. The orifices in
the spray bar become progressively
smaller to minimize rewetting the
thickened sludge. The spray nozzles
can be cleaned quickly by simply
turning a handwheel.

The
reasons
why
ThickTech
is your
best
choice
quickly add up: low installed cost,
high capture, simple operation, low
polymer cost, low energy
consumption and minimal water.

Model A B C
length width height weight

RDT-25 78 32 38 1000

RDT-50 111 42 61 1400

RDT-100 142 49 66 2500

RDT-150 166 49 66 3000

RDT-200 182 61 84 6500

RDT-300 206 61 84 7000

RDT-400 276 66 84 7500

• Throughput:
Up to 400 GPM/unit

• Output solids content:
7% to 12%

• Return water quality:
98%+ recovery of solids

• Polymer usage:
Approximately 
$10/ton of dry sludge

• Operation:
Simple, maintenance-free

A B

C

All dimensions, in inches or pounds, are
approximate and not intended to take the
place of engineered specs.

The ThickTech™

RDT standard




