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EXECUTIVE SUMMARY 

Background 

Long Hill Township (LHT) has been on a voluntary sewer connection ban for many years because 

wastewater flow to LHT’s wastewater treatment plant (WWTP) routinely exceeds its permitted 

capacity of 0.9 million gallons per day (mgd). While the WWTP successfully treats average flows 

greater than it was designed to treat, 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. 

The original Capacity Assurance Report prepared by Kleinfelder in 2010 presented an 

assessment of the then current wastewater characteristics, the estimated flow rates of infiltration 

and inflow (I&I) entering the wastewater collection system, and the projected future wastewater 

characteristics if the voluntary sewer connection ban was lifted.  It also evaluated the potential for 

new or more stringent future NJDEP effluent limits.  The findings of this assessment were then 

used to evaluate the capacity of the existing wastewater treatment plant (WWTP) and the 

improvements required to accommodate the projected future flows under three (3) system 

upgrade scenarios involving varying combinations of WWTP improvements and sewer system 

rehabilitation to reduce I&I: (1) No I&I reduction; (2) 25% I&I reduction; and (3) 50% I&I reduction. 

Budgetary capital cost estimates were prepared for the three system upgrade scenarios and are 

listed below in 2010 dollars. 

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 

 

The recommended alternative was the No I&I Reduction alternative. However, because I&I flow 

rates will increase over time as the system continues to age and deteriorate (referred to as I&I 
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creep), it was also recommended that sewer rehabilitation improvements be implemented on a 

regular basis, i.e. analogous to the regular implementation of road re-paving improvements. 

Budgetary costs were also developed for improvements to comply with the anticipated future 

effluent limit of 0.76 mg/L for total phosphorus (TP).  The budgetary capital cost estimate in 2010 

dollars was $1.2 million and the annual chemical cost for TP removal was estimated to be $82,000 

per year based on 2010 chemical costs.  Consistent with all other dischargers in the Passaic River 

Basin, the 0.76 mg/L effluent limit for TP will be imposed upon renewal of the current NJPDES 

Permit. 

LHT decided to defer the implementation of improvements to accommodate future flows and 

instead to proceed with a project to address two needed improvements at the wastewater 

treatment plant (replacement of the existing UV disinfection system and influent screening 

system) and to rehabilitate a relatively small portion of the sanitary sewer (13,162 linear feet out 

of a total system length of 286,290 linear feet, i.e. 4.6% of the system) in an area designated as 

high priority based on a prior sewer system flow monitoring program.  This project was 

subsequently designed in 2013, and a construction contract was awarded in 2014.  The sewer 

rehabilitation improvements were completed by January 2015 and the plant improvements were 

completed by October 2015.  The total construction cost was approximately $2.6 million. 

The Township is now considering implementing capacity improvement to accommodate future 

flows, and as the first step in this process, has requested that the Capacity Assurance Report be 

updated. 

The objectives of the Capacity Assurance Report Update are to: 

1. Update the current wastewater characteristics including any identifiable change in I&I flow 

rates following the limited sewer rehabilitation 

2. Update the projected future wastewater characteristics 

3. Update the assessment of plant capacity based on the updated wastewater characteristics 

4. Update the budgetary costs for capacity improvements to accommodate the future flow 

5. Update the budgetary costs to comply with the 0.76 mg/L TP limit 

Existing Facilities 

The WWTP was originally constructed in the 1930s, and has undergone major upgrades in 1975, 

1984, 991 and most recently in 2015.  The current facilities provide advanced treatment and 
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consist of an influent pumping system, two (2) cylindrical fine screens, two (2) oxidation ditches, 

two (2) final clarifiers, four (4) effluent filters, 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. 

Wastewater Characterization 

Influent data was obtained for the years 2015, 2016 and 2017 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 1.04 1.91 1.8 3.47 3.3 4.4 4.2 

CBOD 
mg/l 99 87 - 121 - - - 

Lb/d 859 1,381 1.6 3,517 4.1 - - 

TSS 
mg/l 117 113 - 198 - - - 

Lb/d 1,016 1,805 1.8 5,744 5.7 - - 

TP 
mg/l 3.6 3.2 - 5.7 - - - 

Lb/d 31 51 2.1 164 5.5 - - 

NH3 – N 
mg/l 11 10 - 14 - - - 

Lb/d 98 157 1.6 400 4.1 - - 

TKN – N 
mg/l 18 16 - 22 - - - 

Lb/d 156 251 1.6 639 4.1 - - 
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Current Infiltration and Inflow (I&I) 

The hourly flow and daily precipitation data from 2016 were analyzed to calculate the existing flow 

rates of I&I in the sanitary sewer system, i.e., following rehabilitation of 4.6% of the sewer system 

which was completed in January 2015.  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 0.59 mgd, comprised of 0.38 mgd of base infiltration and 0.21 mgd of RDII.  The 

current peak flow rate of I&I was estimated to be approximately 3.4 mgd, with RDII accounting for 

approximately 50%, or 1.7 mgd, of the total peak I&I flow rate. 

Based on a comparison of I&I follow rates in 2009 versus 2016, it is concluded that rehabilitating 

4.6% of the sanitary sewer system has not resulted in a measurable reduction in sanitary sewer 

system I&I.  It would also appear that I&I creep due to ongoing deterioration of the 95.4% of the 

system that was not rehabilitated, has more than compensated for the reductions in I&I that may 

have occurred in the portion of the system that was rehabilitated. 

Plant Performance 

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

significantly below the corresponding current 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.  

While the existing plant complies with the current TP effluent limitations, plant improvements will 

be required to achieve the future TP limit of 0.76 mg/L 

Future Flow 

The build-out future average flow was established for the LHT WWTP in the Interim Draft 

Wastewater Management Plan (WMP) for Morris County.  The WMP indicated a build-out average 

flow of 1.242 mgd which is about 0.2 mgd greater than the current annual average flow of 1.04 

mgd.   

To estimate the variability in future flows, the current peaking factors were utilized to estimate the 

future maximum monthly average flow, future maximum daily average flow and future peak hourly 

flow corresponding to the future annual average flow of 1.24 mgd. 
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By applying the same peaking factors for future flows as currently exist for current flows, it is 

inherently assumed that the flow rates of I&I will increase in proportion to the increase in future 

flows.  Therefore, the future flows used in the plant capacity assessment reflect a modest degree 

of I&I creep in the future.  However, substantial I&I creep can be expected to occur unless an 

ongoing program of sewer rehabilitation is implemented.  The table below presents a comparison 

of the current and future flows. 

Summary of Current and Future Flows 

Flow Condition Current Future 

Annual Average 1.04 mgd 1.24 mgd 

Maximum Monthly Average 1.8 mgd 2.27 mgd 

Maximum Daily Average 3.47 mgd 4.14 mgd 

Peak Hourly 4.4 mgd 5.2 mgd 

 

Plant Capacity Evaluation 

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

for the future flows and loads.  The plant components with insufficient capacity for future flows are 

listed below. 

1. Influent Pumping System 

2. Return Sludge Pumping System 

3. Effluent Filters 

System Improvement Alternatives for Future Flows 

Based on the capacity deficiencies listed above, there are two basic alternatives for WWTP 

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

1. Construct a flow equalization system to temporarily store peak wet weather flow in 

excess of WWTP capacity.  This alternative is referred to as the Flow Equalization 

Alternative. 

2. Increase the peak flow capacity of each capacity deficient plant component listed 

above.  This alternative is referred to as the Plant Expansion Alternative 

Budgetary capital costs were developed for both alternatives and are summarized in the table 

below. 
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Budgetary Capital Cost Comparison 

Alternative Budgetary Capital Cost 

Flow Equalization $4.4 million 

Plant Expansion $2.8 million 

 

In addition to significantly lower cost, the plant expansion alternative also provides permitting 

benefits because all improvements would occur within existing structures, thereby precluding the 

need for a Flood Hazard Area Permit as would be required for the flow equalization alternative.  

Therefore, the recommended alternative to provide capacity for future growth is the plant 

expansion alternative. 

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 and related improvements must be installed.  The budgetary capital cost estimate is 

$0.8 million. 

Based on recent experience at a nearby authority, it is estimated that the average coagulant feed 

rate will be approximately 80 gallons per day. At the current bulk cost of $5.0 per gallon, the 

corresponding annual chemical cost would be about $146,000 per year.  To more accurately 

estimate chemical costs, it is re recommended that bench testing be conducted to confirm the 

optimum coagulant and site-specific dose that will be required to achieve the 0.76 mg/L effluent 

limit. 

The addition of a coagulant will also increase sludge production, typically by about 20, resulting 

in approximately a 20% increase in current sludge disposal costs.   

Conclusions and Recommendations 

The key conclusions and recommendations resulting from the Capacity Assurance Report Update 

are summarized below. 

1. There has not been a measurable reduction in sanitary sewer system I&I resulting 

from the recent sewer rehabilitation project encompassing 4.6% of the overall system. 

2. The lowest cost and recommended alternative to provide sufficient capacity for future 

growth is the plant expansion alternative. 
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3. The budgetary capital cost estimate for the plant expansion alternative is 

approximately $2.8 million in 2018 dollars, based on implementation of the following 

plant improvements: 

a. Replacement of the four (4) existing sand filters with three (3) disc filters to increase 

peak hour flow capacity of the effluent filters from 2.8 mgd to 5.2 mgd. 

b. Replacement of Influent Pumps #3 and #4 with larger units to increase the firm 

capacity of the influent pumping system from 3.4 mgd to 5.2 mgd. 

c. Replacement of the four (4) existing return sludge pumps with larger units to 

increase the firm capacity of the return sludge pumping system from 1.2 mgd to 

2.5 mgd. 

4.  NJDEP will lower the TP effluent limit to 0.76 mg/L when it renews the NJPDES 

Permit, likely within the next few months.  The budgetary capital cost estimate for 

the improvements needed to achieve compliance with the new TP effluent limit is 

approximately $0.8 million.  Pending site-specific testing to confirm actual 

coagulant dose, the estimated annual chemical cost to achieve compliance with 

this limit is approximately $146,000 per year.  Coagulant addition will increase 

sludge generation, typically by approximately 20%, resulting in approximately a 

20% increase in the current annual cost of sludge disposal. 

5. Without ongoing I&I reduction activities, the low rate of I&I will increase in the future 

as the wastewater collection system continues to age and deteriorate.  Therefore, 

it is recommended that sewer rehabilitation improvements be implemented on a 

regular basis, similar to the regular implementation of road re-paving projects. 

6. The WWTP’s NJPDES Permit will need to be modified to increase the permitted 

capacity from 0.9 to 1.24 mgd.  Because NJPDES Permits must be consistent with 

the relevant WMP, the LHT WMP will need to be amended before the modified 

NJPDES Permit will be approved by NJDEP. 

 

 

 


