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The Purpose of this Study was to provide the Western 
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II ..   EEXXEECCUUTTIIVVEE  SSUUMMMMAARRYY  

In an effort to find a treatment(s) that would increase the Western Monmouth Utilities 

Authority’s (WMUA) sludge disposal options, Rutgers University conducted 

experiments using the WMUA reed bed material. A main focus of these experiments 

was to evaluate the possibility of utilizing a composting treatment to kill Phragmites’ 

rhizomes and/or fecal coliform indicator bacteria present in the WMUA reed bed 

sludge material. This research was conducted at both the laboratory scale employing 

bench top studies, and on site at the WMUA facility where compost piles of various size 

and composition were constructed.  

After conducting the series of laboratory experiments, it was confirmed that a carbon 

source amendment would be required to allow the reed bed sludge material to heat to 

the required temperature of greater than 50 degrees C.  Further benchtop tests indicated 

that green aboveground Phragmites biomass could be such an amendment, and so a 

small composting pile was constructed in the WMUA reed bed enclosure to test a ratio 

of 1:1 (w/w) green Phragmites:sludge material. Temperatures in this pile exceeded 50 

degrees C, and so a larger pile was constructed consisting of a ratio of 1:2 

(Phragmites:sludge, w/w). Temperatures in excess of 55 degrees C were observed in the 

large compost pile.  

Phragmites rhizome samples that were placed in the large pile were recovered after the 

55 degree C temperature was reached. The rhizomes were then re-planted and housed 

in the Rutgers experimental greenhouse. These rhizomes did not exhibit any signs of 

regenerating after three weeks under optimal greenhouse conditions.  The results of 

these preliminary experiments indicate that heating the reed bed biosolid material by 

composting can indeed prevent Phragmites rhizomes from regenerating.  

Composited samples of the sludge material were tested for fecal counts using the Most 

Probable Number (MPN) method. Fecal MPNs were below the regulatory standard 
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both before and after the 55 degree C temperature was reached in the compost pile. 

However, over the time course of the composting process, MPNs exceeding the USEPA 

regulatory limit for pathogen destruction were observed. These MPN counts may be 

due to the sampling of a “hot spot” area.  The counts could also be the result of the 

presence of non-fecal coliform bacterial species. After turning the on site compost pile 

twice over a period of two weeks, the temperature stabilized at approximately 35 

degrees C.  The USEPA pathogen kill criteria require that the pile be turned five times 

and that the 55 degree C temperature be achieved after each turning.   

Due to the lack of success in meeting the USEPA pathogen kill criteria and the physical 

limitations of mixing and composting large piles at the WMUA facility, NJDEP 

suggested testing a physical screening process to remove the Phragmites rhizomes. With 

removal of the live rhizomes the material could potentially be designated as Class B. A 

McCloskey trommel screener (model 412) was rented and tested on site in December, 

2008. The mechanical screening removed the rhizomes and above ground stems, 

producing a material that was rhizome free. Based on an examination of the post-

screening material, NJDEP recommended that use of the material as a growth 

medium/nutrient source be pursued. One NJDEP suggestion was to consider using the 

material in parks.  

Rutgers suggested that WMUA consider working with the Bergen County Parks 

Department and the Bergen County Improvement Authority (BCIA) to use the WMUA 

sludge as a growth medium for the Overpeck Park restoration. To facilitate these 

discussions, meetings were held with NJDEP, WMUA, and representatives from PMK, 

the environmental consultant on this project. NJDEP representatives said they would 

recommend to the Site Closure group (controlling regulatory authority for the 

Overpeck project) that the screened material is appropriate for this use. This disposal 

option would allow WMUA to clean out all 14 beds immediately.  



 5

II II ..   CCOOMMPPOOSSTTIINNGG  TTEEMMPPEERRAATTUURREE  EEXXPPEERRIIMMEENNTTSS  

AA..  EEXXPPEERRIIMMEENNTTAALL  AAPPPPRROOAACCHH  

A test composting pile was constructed within a WMUA reed bed enclosure on January 

19, 2008. Temperatures of this pile were monitored over a two week period, but no 

appreciable temperature change was observed, and so we determined that the reed bed 

material would not self-heat without additional treatments/amendments. 

Bench top experiments (Fig. 1) were then conducted in the Rutgers University 

laboratories to determine appropriate amendments that would stimulate the WMUA 

reed bed sludge material to self-heat. The reed bed material was also analyzed at the 

Rutgers soil testing labs to determine the nutrient contents (see attached soil testing 

report, Appendix II). The laboratory test showed that WMUA sludge is acidic, with a 

pH of 4.5, whereas the optimum pH range for composting is 6 to 8.  Sludge moisture 

content and the C:N ratio were near optimum values for composting. However, after 

anaerobic digestion and exposure in the reed beds for approximately ten years, the 

organic matter content of 43.7% suggests that the sludge has been considerably 

stabilized and there is very little readily available carbon. A number of substrates and 

substrate combinations were tested to determine their ability to self-heat (Table 1). 

Based on these experiments and the reed bed sludge nutrient content, we determined 

that a carbon source amendment was required for the WMUA reed bed material to self-

heat under field conditions.  The above ground green Phragmites biomass was selected 

as this amendment, since it is readily available on site and does not increase the volume 

of waste material requiring disposal.  

 

 

Fig. 1. Insulated and aerated 
bench top compost experiment. 
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To verify the laboratory results under field conditions, a small composting pile 

approximately 6 ft long x 5 ft wide x 5 ft high was constructed within a WMUA reed 

bed enclosure on 9/12/08.  Above ground green Phragmites was mixed with reed bed 

sludge material in a 2:1 ratio (w/w Phragmites:sludge), and the interior temperature of 

the pile reached 52 degrees C after 6 days.  

While successful in stimulating self-heating, a 2:1 (w/w) Phragmites:sludge ratio 

presents a problem.  The bulk density of the above ground material is much lower than 

that of the sludge, and so a ratio of 4:1 (v/v) Phragmites above ground material:sludge  

is required to achieve the 2:1 (w/w).  In an effort to find a more efficient ratio that 

would self-heat using less Phragmites above ground biomass, on October 6, 2008 a larger 

compost pile, approximately 14 ft long x 10 ft wide x 6 ft high composed of a 1:1 (w/w) 

mixture was constructed within a WMUA reed bed enclosure (Fig. 2).  

  

 

 

 

                  

 

 

 

 

Fig. 2. Compost field experiment. Pile 
constructed on 10/6/08 composed of 1:1 ratio 

green Phragmites:sludge material. 

The pile temperature was monitored at 

multiple locations, and within less than a 

week, a temperature of > 55 degrees C was 

observed  in the pile interior. The pile was 

then turned and temperature monitoring 

continued (Fig. 3). Within a week the 

center interior of the pile exceed 50 

degrees C, and so the pile was turned a 

third time. After the third turning, the 

overall pile temperature remained at 

approximately 35 degrees C.  
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Experiments in Open Containers   

Amendment 
Ratio to WMUA reed 

bed material Moisture & pH Temp Increase Observed Temp Comments 
Phragmites above ground 
biomass 

1:1 (v/v) Not adjusted 20 C to 23 C (over 4 days aeration) No Not insulated enough  

Phragmites above ground 
biomass 

1:1 (v/v) 60% moisture, 75 g lime 18 C to 21 C (over 4 days aeration) No 
Not insulated enough 

Primary Sludge 5% (v/v) Not adjusted 16 C to 19 C (over 4 days aeration) No Not insulated enough 
Primary Sludge 10% (v/v) Not adjusted 16 C to 18.6 C (over 6 days aeration) No Not insulated enough 
Digested Sludge 10% (v/v) Not adjusted 16 C to 18 C (over 4 days aeration) No Not insulated enough 
Digested Sludge 15% (v/v) Not adjusted 14.4 C to 18.5 C (over 6 days aeration) No Not insulated enough 
Saw Dust 1:1 (v/v) Not adjusted 20 C to 21 C (over 4 days aeration) No Not insulated enough 
Saw Dust 1:1 (v/v) 60% moisture, 75 g lime 18 C to 21.5 C (over 4 days aeration) No Not insulated enough 

Experiments in Insulated Containers  

Oak Leaves 1:2 (v/v) Not adjusted 18 C to 18.5 C No No aeration 

Horse Manure Only Horse manure Not adjusted 24 C to 24 C No No aeration 

Experiments in Insulated Containers with Aeration (v/v ratio)  

Dry Cat food 1:1 (v/v) Not adjusted 19 C to 50 C (4 days discontinuous aeration) Yes 

Dry Cat food 1:1 (v/v) 60% moisture 18 C to 56.5 C (4 days continuous aeration) Yes 
Positive control 

Horse Manure Only horse manure Not adjusted 21 C to 35 C (6 days discontinuous aeration) Yes Positive control 

Oak leaves 2:1 (v/v) 60% moisture 18.5 C to 18.5 C (5days continuous aeration) No Resistant to degradation 

Primary Sludge 10% (v/v) 60% moisture 16 C to 17 C (5 days continuous aeration) No >95% moisture content 

Digested Sludge 10% (v/v) 60% moisture 16 C to 17 C (5 days continuous aeration) No >95% moisture content 

Saw Dust 2:1 (v/v) 60% moisture 19 C to 17.5 C (4 days continuous aeration) No Not a good carbon source 

Green Phragmites above ground 
biomass 

1.7:1 (v/v) 60% moisture 
19 C to 20.5 C (4 days continuous aeration) 

No Retesting with higher ratio of leaves  

Food grease (Vegetable oil as 
substitute) 

2.5:1 (dry weight) 60% moisture 
16.5 C to 36 C (5 days continuous aeration) 

Yes Easily available carbon, proper  
aeration & insulation 

Experiments in Insulated Containers with Aeration (w/w ratio)  
Glass Cullet 1:1 (dry weight basis) 60% moisture 18 C to 18 C (4 days continuous aeration) No  
Pre-Cured compost material (from 
Rutgers EcoComplex) 

1:1 (dry weight basis) 60% moisture 
18 C to 18.5 C (3 days continuous aeration) 

No Have to characterize the material 

Green Phragmites above ground 
biomass 1:1 (w/w) 

60% moisture 
19 C to 35 C (Less than 24 hrs.) 

Yes To be field tested 

Green Phragmites above ground 
biomass 1:2 (w/w) 

60% moisture 
19 C to 27 C (Less than 24 hrs.)

Yes To be field tested 

TABLE 1. Bench top Experiments Testing WMUA Sludge Ability to Self-Heat.
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Based on the results of the field experiments, it appears that a 1:1 (w/w) ratio would not 

provide enough readily available carbon to allow the existing reed bed material to self-

heat and maintain the 55 degree C temperature required by the USEPA to demonstrate 

pathogen destruction.  

We note that even though the interior of the piles appeared to be anaerobic (no oxygen 

detected), there were no odor problems associated with the field test compost piles. 

 

Fig. 3. Mean and standard deviation of daily temperatures achieved during 
compost field experiment. Pile constructed on 10/6/08 composed of 1:1 ratio 

green Phragmites:sludge material.  
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II IIII ..   PPHHRRAAGGMMIITTEESS  RRHHIIZZOOMMEE  EEXXPPEERRIIMMEENNTTSS  

AA..  EEXXPPEERRIIMMEENNTTAALL  AAPPPPRROOAACCHH  

To determine the temperatures that would result in preventing Phragmites rhizomes 

from reproducing, laboratory experiments were conducted utilizing live rhizomes 

collected from the WMUA reed beds. Rhizome collection was accomplished by digging 

beneath growing Phragmites stems to recover their attached rhizomes. Rhizome clumps 

were severed from the parent plant and transported intact to the Rutgers University lab.  

 

 

 

 

 

 

 

  

 

 

 

 

To expose the rhizomes to a temperature range 

between 30 – 50 degrees C, they were placed in a 

drying oven, and each temperature being tested was 

maintained for a period of 2 hours. The rhizomes were 

then planted in potting soil (Fig. 4a), placed in full sun 

(Fig. 4b), watered daily, and monitored to observe the 

growth of new shoots. Controls that were not placed in 

the ovens were planted at the same time to ensure that 

the rhizomes were capable of regeneration.  

Prior to planting in Scotts MiracleGro™ 

potting soil (Fig. 5), rhizomes were 

washed and inspected to ensure that 

new bud growth was present (indicating 

viability), and that a minimum of 3 intact 

nodes were present.  
Fig. 5. Live Phragmites rhizomes after heat 
treatment, prior to planting in potting soil. 

Fig. 4. Live Phragmites rhizomes a) 
regenerating after planting in potting soil and 

b) placed in full sunlight. 

a. Shoot re-growth 

b. Rhizomes placed in full sunlight.
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BB..  RREESSUULLTTSS  

Phragmites rhizomes produced growth after being heated at 30, 35, and 40 degrees C for 

2 hours. Since ambient temperatures in the reed bed sludge were observed to reach 33 

degrees C during the summer months, we were not surprise that re-growth was 

observed in rhizomes treated at 30-40 degrees C for only 2 hours. However, no growth 

was observed after the rhizomes were heated at 50 degrees C for 2 hours. Based on the 

results obtained in the laboratory experiments, we decided to place live Phragmites 

rhizomes within the large compost test pile constructed on October 6, 2008 (Fig. 6). 

Three rhizomes, each containing new buds and three intact nodes, were housed in mesh 

bags, and 5 replicates bags were placed at 1 ft, 3 ft, and 5 ft heights within the pile as it 

was being constructed.  

 

 

 

 

 

 

 

Because control rhizomes were no longer regenerating outdoors (we believe this was 

due to cooling ambient temperatures and reduced sunlight), the rhizomes retrieved 

from the composting pile on October 6, 2008 were placed in the Rutgers experimental 

greenhouse on October 20, 2008. Greenhouse ambient temperatures are maintained at 

60-65 degrees F, and light levels are 90 μEinsteins for 16 daylight hours. Under these 

Fig. 6. Compost field experiment. Pile 
constructed on 10/6/08 containing 15 mesh 

bags of live Phragmites rhizomes. 

Three of the five replicates from each height 

were removed when the pile was turned on 

October 15, 2008.  The remaining bags (6) plus 9 

bags to replace the ones that were retrieved, 

were again incorporated into the pile that was 

constructed after turning.  These 15 bags were 

retrieved a week after the second turning on 

October 29, 2008. The rhizomes recovered from 

the pile were transported to Rutgers and 

planted in potting soil as described above.   
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conditions, our untreated control rhizomes were able to re-generate (Fig. 7), and so all 

further fall/winter 2008 rhizome experiments were conducted utilizing the greenhouse 

facility (Fig. 8).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 8. Phragmites rhizomes recovered from large WMUA compost 

pile after interior pile temperature reached 55 degrees C. 

Fig. 7. Control Phragmites rhizome re-growing in Rutgers experimental 
greenhouse. Photo taken Nov. 3, 2008. 

Shoot re-growth 
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Although the control rhizomes placed in the greenhouse on Day 0 re-sprouted after 

approximately 20 days, no re-growth was observed in the rhizomes retrieved from the 

compost pile.  

CC..  AADDDDIITTIIOONNAALL  TTEEMMPPEERRAATTUURREE  EEXXPPEERRIIMMEENNTTSS  

We resumed the outdoor rhizome experiments in March, 2009, to try and determine the 

composting temperature and time period required to completely inhibit rhizome 

growth.  Because we had observed rhizome regeneration after exposure to temperatures 

of  30, 35, and 40 degrees C, we conducted these new experiments at 50 and 55 degrees 

C for 6 and 24 hour time periods. Rhizomes (10) with observable new growth buds were 

weighed (Tables 2 and 3), set on a tray with a thin layer of sludge cover, and placed in 

an oven at 50 degrees C. Five rhizomes were removed from the drying oven after six 

hours, planted in Miraclegro™ filled pots, and placed out doors in full sunlight. The 

remaining five rhizomes were removed from the oven after 24 hours, weighed, and 

planted as described. Five rhizome controls were left at room temperature for 24 hours, 

weighed, and then planted following the same protocols as the heated rhizomes. 

Rhizomes were watered daily and were observed for any new shoot growth.  After one 

month, no growth was observed in the control or experimental pots. Lack of 

regeneration could have been due to the outside temperatures remaining too cold for 

shoot growth to occur, and so we decided to repeat the experiment when the outdoor 

ambient air temperature increased.   

 

On April 7, 2009 a second set of rhizomes and controls was established as above.  

Growth was observed in four out of five controls after four weeks in the outdoors. 

Growth was also observed in one out of the five of the rhizomes heated at 55 degrees C 

after four weeks outdoors (Table 4).  We will continue the rhizome experiments to try 

and determine whether growth after heating at 55 degrees C or higher can be replicated, 

and at what temperature no rhizome regeneration is observed. 
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Table 2. Rhizome Weight Before and After 50ºC (6 hours) 

Replicate # Wt. before heating (gm) Wt. after heating (gm) Survival 

1 12.42 11.55 No 

2 7.94 7.19 No 

3 11.97 10.40 No 

4 10.57 8.44 No 

5 14.63 12.11 No 

 

Table 3. Rhizome Weight Before and After 50ºC (24 hours) 

Replicate # Wt. before heating (gm) Wt. after heating (gm) Survival 

1 11.19 10.00 No 

2 14.63 13.69 No 

3 19.20 18.88 No 

4 14.29 13.42 No 

5 16.66 15.20 No 

Control #    

1 16.19 16.0 No 

2 22.36 21.89 No 

3 20.29 20 No 

4 18.89 18.09 No 

5 12.27 11.98 No 
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Table 4. Rhizome Weight Before and After 55ºC (24 hours) 

Replicate # Wt. before heating (gm) Wt. after heating (gm) Survival 

1 12.15 3.38 Yes 

2 15.08 10.86 No 

3 22.16 12.86 No 

4 20.59 14.44 No 

5 16.03 9.64 No 

Control #    

1 21.55 20.15 Yes 

2 12.3 12.12 No 

3 16.06 15.37 Yes 

4 23.70 22.48 Yes 

5 13.95 12.49 Yes 
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IIVV..   FFEECCAALL  CCOOLLIIFFOORRMM  EEXXPPEERRIIMMEENNTTSS  

AA..  EEXXPPEERRIIMMEENNTTAALL  AAPPPPRROOAACCHH  

For land application of biosolids, USEPA regulations require that the density of fecal 

coliform be less than 1,000 MPN (Most Probably Number) per gram of total solids  on a 

dry weight basis. MPN multiple tube fermentation experiments to test for presumptive 

and confirmed fecal coliform bacteria were carried out in the Rutgers laboratory (Fig. 9). 

These tests were based on the procedures described in Standard Methods for the 

Examination of Water and Wastewater (Eaton et al., 1995).   

 

 

 

 

 

 

 

 

 

 

 

Samples were collected from the WMUA reed beds (10/1/08) and MPN tests were 

performed in the Rutgers laboratory. We subsequently obtained samples: 1) during the 

composting field test of the larger pile on Day 0 (10/6/08) prior to composting activity;  

2) from the pile interior on the day of the first turning (10/15/08); 3) from the pile 

interior on the day of the second turning (10/22/08); and 4) from the pile interior one 

week later (10/29/08). The MPNs in these samples were compared with USEPA 

regulatory limits for land application of sewage sludge. All the tests utilized dilutions 

ranging from 10-1 to 10-5 and each dilution series included five replicates (Table 4). 

 
Fig. 9. Fecal Coliform MPN experiment set up. 
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BB..  RREESSUULLTTSS  

The MPN counts varied greatly over the course of the field composting experiment. The 

lowest MPN counts (175 MPN/g dry wt solids) were seen in the reed bed sludge 

material prior to the composting experiment and on Day 29 after the compost pile 

stabilized at approximately 35 degrees C.  On Day 9, the MPN count was 550 MPN/g 

dry wt solids, which is under the USEPA regulatory limit.  However, on Day 0 and on 

Day 16, we observed MPN counts that were above the regulatory standard (Table 2).  

We note that other than the MPN count observed on Day 16, our counts are within the 

MPN range observed by the WMUA’s NJDEP certified laboratory. We do not know 

whether the Day 16 MPN counts represented a "hotspot," or if this number resulted 

from the presence of non-coliform bacteria such as Bacillus species. 

 

 

 

 

 

 

REFERENCES CITED: 

Eaton, A.D., Slesceri, L.S., Greenberg, A.E. 1995. Standard Methods for the Examination  
         of Water and Wastewater. American Public Health Association & American  
         Waterworks Association & Water Environment Federation. Washington, D.C.  
 

 

 

 

 

Sampling Date Sample Location MPN Fecal Coliform Estimate 
October 1, 2008 WMUA Reed Bed Sludge 175 MPN/g dry wt solids 
October 6, 2008 Compost Pile Day 0 Composite 4000 MPN/g dry wt total solids 
October 15, 2008 Compost Pile Day 9 – 3 ft center 550 MPN/g dry wt total solids 
October 22, 2008 Compost Pile Day 16 – 3 ft center 225000 MPN/g dry wt total solids 
October 22, 2008 Compost Pile Day 16 – 1 ft center >225000 MPN/g dry wt total solids 
October 29, 2008 Compost Pile Day 23 – 3 ft center 175 MPN/g dry wt total solids 
 

TABLE 4. WMUA Reed Bed Sludge Fecal Coliform MPN Counts 
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VV..   SSCCRREEEENNIINNGG  EEXXPPEERRIIMMEENNTT  

While the experiments demonstrated that composting could potentially be a viable 

option to destroy live Phragmites rhizomes contained in the WMUA reed bed sludge 

material, determining the exact proportion and type of additional carbon source that 

will allow the material to heat to 55 degrees C for a time period that meets the USEPA 

regulations for pathogen kill was more problematical. To maintain the 55 degree C 

temperature for a longer time period utilizing green Phragmites biomass as the carbon 

source, the ratio of aboveground material to sludge must be greater than 1:1. Based on 

the bulk densities of these materials, acquiring enough aboveground biomass to 

compost all the material housed in the 14 WMUA reed beds would not be feasible. In 

addition, WMUA does not have the manpower or the equipment to continue 

constructing large compost piles. In light of these considerations, the NJDEP staff 

suggested that we consider a physical removal process to eliminate the Phragmites 

rhizomes. This approach would result in a disposal product that could be classified as a 

Class B material.   

TROMMEL SCREENING 
To test the viability of mechanically screening the sludge to remove Phragmites biomass, 

we contacted McCloskey International and arranged to have a test demonstration of a 

McCloskey 412 trommel screener on site at the WMUA facility. The machine was 

delivered on December 23, 2008, and the screening test was conducted the following 

day.  The sludge was fed into the top of the screening equipment, and as a drum rotates, 

the smaller particles are sifted onto a conveyer that moves the screened material to a 

pile next to the machine (Fig. 10).  The McCloskey 412 screener was able to remove both 

rhizomes and aboveground Phragmites biomass, producing a product without 

rhizomes (Fig. 11). The efficiency of this process would be improved by maintaining a 

full load in the screener and conducting the screening during warmer weather to 

eliminate the presence of icy balls of sludge. It was estimated by the McCloskey 
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representative that all 14 beds could be screened within a period of 3-4 weeks with the 

equipment tested. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 10. McCloskey 412 trommel screening equipment and WMUA bobcat. 

A. Screened sludge.
B. Sludge residuals post-screening.

Fig. 11. WMUA sludge pre (b) and post (a) screening with McCloskey 412 trommel screener. 
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VVII ..   SSLLUUDDGGEE  DDIISSPPOOSSAALL  OOPPTTIIOONNSS  

The material produced after screening was sampled and the samples were shown to the 

NJDEP staff. We also shared metal and nutrient concentration test results (QC 

Laboratories, NJDEP certified lab) of the screened product with NJDEP. NJDEP staff 

suggested that we identify projects/sites that have need for a high nutrient growth 

material.  

CLASS B DISPOSAL 
The mechanical removal process does not meet USEPA requirements for demonstration 

of pathogen kill, and so the screened material would likely receive a Class B 

designation. Disposal of Class B material is highly controlled to protect both the 

environment and humans who could potentially come in contact with the material. 

Under a Class B designation, NJDEP would require WMUA to track and monitor the 

amount of sludge applied at any given disposal site. This involves generation and 

maintenance of paperwork as well as NJDEP reporting requirements. Should WMUA 

determine that they wish to pursue a Class B disposal option, the Authority will need to 

identify potential sites, which would then have to be approved by NJDEP. WMUA 

would be responsible for reporting metal and nutrient loadings to the NJDEP for any 

site selected, and for maintaining these records.   

 
BERGEN COUNTY PARK RESTORATION 
Dr. Ravit is involved in restoration activities in Bergen County, NJ, and was aware of 

the extensive restoration occurring in the County owned Overpeck Park. She contacted 

Bergen Country Parks Department representatives to see if they would be interested in 

taking the WMUA sludge for use in this major restoration. Bergen County contacted the 

project Environmental Consultant (PMK) and Dr. Ravit delivered samples of the 

screened sludge to their offices in Cranford, NJ. Subsequent meetings were held with 

NJDEP, PMK, WMUA (represented by Mike Dimino), and NJDEP to determine if use of 
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the sludge for this project would be appropriate. 

 

Because the restoration is occurring on a closed landfill, the controlling regulatory 

authority is the Site Closure group within NJDEP. The proposed use of the sludge for 

this project is as a high nutrient growth medium, to be covered with topsoil. The NJDEP 

residuals group indicated that they would favorably support the use of the sludge for 

this purpose, but added that this specific use with a topsoil cover is outside the 

established regulatory guidelines.  

 

The Overpeck restoration plans call for growth medium that meets an older USEPA 

metal regulatory standard, rather than the more current 2008 standard. The WMUA 

sludge tested appears to meet the newer standard, but may have higher zinc 

concentrations that the older standard. Use of the material would have to be approved 

by the NJDEP Site Closure group.  

 

CONCLUSIONS 
Based on the favorable support from the NJDEP Residuals staff, we recommend 

strongly that WMUA continue to work with PMK and NJDEP to utilize the Overpeck 

resoration project to clean out the reed bed material. The main benefit is that all the 

beds could be emptied at one time, and so the Authority would recover full use of the 

reed beds immediately. A plan could then be put in place to systematically empty the 

beds on a rotating schedule, providing WMUA with continuous usable reed bed 

capacity. To dispose of smaller amounts of sludge more frequently would require 

identifying potential Class B users now, and incorporating regular bed clean outs into 

WMUA’s operation and maintenance schedule.   
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Appendix I.  

Rutgers Laboratory Data 
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Temperature and Oxygen Readings of Compost Pile(large) Set-Up on 10/6/08  
Sludge:Phragmites (2:1 w/w)  

Date Depth(ft) Temp O2 Height(ft)  Date Depth(ft) Temp O2 Height(ft)  
10/6/08 3 21.5 17.4 1  10/10/08 1c 30.3 19.3 1  
10/6/08 3 20.4 12.1 1  10/10/08 2c 41.9 16.5 1  
10/6/08 3 22.3 7.3 1  10/10/08 3c 41.3 12 1  
10/6/08 3 22.3 9.4 1  10/10/08 4c 35 3 1  
10/6/08 3 23.1 5.9 1  10/10/08 5c 30.2 0.8 1  
10/6/08 3 24.3 13.2 3  10/10/08 6c 28 0.3 1  
10/6/08 3 24.3 11.9 3  10/10/08 1c 45.1 13.1 3  
10/6/08 3 23.9 7.6 3  10/10/08 2c 49.4 12 3  
10/6/08 3 23 8.4 3  10/10/08 1c 45.4 6.8 3  
10/6/08 3 24.3 11.1 3  10/10/08 4c 39.3 0.6 3  
10/6/08 3 22.4 13.9 5  10/10/08 5c 36 0.5 3  
10/6/08 3 22.6 13.7 5  10/10/08 6c 42.4 0.3 3  
10/6/08 3 22.9 13.5 5  10/10/08 7c 46.6 6.1 3  
10/6/08 3 21.6 12.6 5  10/10/08 1c 34.8 20.2 5  
10/6/08 3 21.8 18.6 5  10/10/08 2c 35.8 16.6 5  
10/7/08 3 25.6 6.5 1  10/10/08 3c 36.9 13.1 5  
10/7/08 3 24.9 11.4 1  10/10/08 4c 34.6 10.1 5  
10/7/08 3 26.2 9.1 1  10/10/08 5c 31.7  5  
10/7/08 3 25.4 17.3 1  10/10/08 1r 39.9  3  
10/7/08 3 27.8 17.1 1  10/10/08 2r 45.9  3  
10/7/08 3 29.3 11.6 3  10/10/08 3r 46.4  3  
10/7/08 3 27.8 16.2 3  10/10/08 4r 42.2  3  
10/7/08 3 27.7 12.1 3  10/10/08 5r 40.7  3  
10/7/08 3 27.2 14.6 3  10/10/08 6r 46.5  3  
10/7/08 3 30.1 16.6 3  10/10/08 7r 52  3  
10/7/08 3 30.2 16.4 5  10/13/08 1c 35.2 17.5 1  
10/7/08 3 27.4 14.6 5  10/13/08 2c 41.5 13.5 1  
10/7/08 3 25.6 12.9 5  10/13/08 3c 47.4 7.5 1  
10/7/08 3 27.8 14.4 5  10/13/08 4c 52.1 2.3 1  
10/7/08 3 26.1 13.6 5  10/13/08 5c 51 1.5 1  
10/9/08 3 24.8 3 1  10/13/08 6c 43.7 0 1  
10/9/08 3 28.9 4.7 1  10/13/08 1c 49.2 13.3 3  
10/9/08 3 34.1 1.7 1  10/13/08 2c 58.2 7.6 3  
10/9/08 3 30.5 0.2 1  10/13/08 3c 51.1 5.1 3  
10/9/08 3 34.4 0.5 1  10/13/08 4c 46.9 1 3  
10/9/08 3 39.5 0.9 3  10/13/08 5c 46.7 0.8 3  
10/9/08 3 34.5 2.3 3  10/13/08 6c 50.4 4.1 3  
10/9/08 3 34.1 0.2 3  10/13/08 7c 55.3 8.7 3  
10/9/08 3 28.8 0.9 3  10/13/08 1c 47.5 16.4 5  
10/9/08 3 35.1 0.6 3  10/13/08 2c 45.3 11.2 5  
10/9/08 3 43.1 2.3 5  10/13/08 3c 45 11.4 5  
10/9/08 3 39.7 2.2 5  10/13/08 4c 46.3 12.6 5  
10/9/08 3 37.2 0.9 5  10/13/08 1r 40.1 18.1 3  
10/9/08 3 42.1 2.8 5  10/13/08 2r 47.8 9.6 3  
10/9/08 3 44.2 1.9 5  10/13/08 3r 55.6 2.7 3  
      10/13/08 4r 50.1 1.2 3  
      10/13/08 5r 46 0.4 3  
      10/13/08 6r 48.6 0.3 3  
      10/13/08 7r 56.6 0.3 3  
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Date Depth(ft) Temp O2 Height(ft)  Date Depth(ft) Temp O2 Height(ft)
10/14/08 1c 46.7 18.5 3  10/21/08 1c 37.8 18.1 1 
10/14/08 2c 58.5 12.7 3  10/21/08 2c 39.2 13.8 1 
10/14/08 3c 56.7 7.7 3  10/21/08 3c 39.8 11.1 1 
10/14/08 4c 49.3 3.3 3  10/21/08 4c 37.8 8 1 
10/14/08 5c 46.7 1.2 3  10/21/08 5c 36.1 7.5 1 
10/14/08 6c 52.7 0.7 3  10/21/08 6c 35.9 13.2 1 
10/14/08 7c 55.9 0.9 3  10/21/08 7c 35.5 18.2 1 
10/14/08 1r 46.7 18.5 3  10/21/08 1c 43.2 17.7 3 
10/14/08 2r 58.5 12.7 3  10/21/08 2c 49.4 16.5 3 
10/14/08 3r 56.7 7.7 3  10/21/08 3c 50.5 5.2 3 
10/14/08 4r 49.3 3.3 3  10/21/08 4c 49.6 1.8 3 
10/14/08 5r 46.7 1.2 3  10/21/08 5c 47.8 0.7 3 
10/14/08 6r 52.7 0.7 3  10/21/08 6c 47.4 0.6 3 
10/14/08 7r 55.9 0.9 3  10/21/08 7c 44.9 0.6 3 
10/17/08 1c 31.9 6.6 1  10/21/08 1c 38.9 18.1 5 
10/17/08 2c 35.6 6.2 1  10/21/08 2c 43.4 13.8 5 
10/17/08 3c 34.3 5.6 1  10/21/08 3c 42.9 11.1 5 
10/17/08 4c 37.8 5.9 1  10/21/08 4c 42.4 8 5 
10/17/08 5c 39.6 4.5 1  10/21/08 5c 38.4 7.5 5 
10/17/08 6c 41.1 0 1  10/21/08 6c 28.3 13.2 5 
10/17/08 1c 37.8 14.6 3  10/21/08 7c 22.5 18.2 5 
10/17/08 2c 41.2 15.1 3  10/24/08 1c 31.3 12.1 1 
10/17/08 3c 42.2 6.4 3  10/24/08 2c 36 12 1 
10/17/08 4c 41 1.8 3  10/24/08 3c 35.8 9.9 1 
10/17/08 5c 41.1 1.2 3  10/24/08 4c 34.6 9.9 1 
10/17/08 6c 42.6 1 3  10/24/08 5c 34.4 10.1 1 
10/17/08 7c 43.6 0.9 3  10/24/08 6c 32.8 4.6 1 
10/17/08 1c 41 13.5 5  10/24/08 7c  4.2 1 
10/17/08 2c 43.7 5.5 5  10/24/08 1c 29.1 14.6 3 
10/17/08 3c 43.3 4.2 5  10/24/08 2c 32.8 14.1 3 
10/17/08 4c 43.9 3.8 5  10/24/08 3c 34.1 12.6 3 
10/17/08 5c 44.6 4.8 5  10/24/08 4c 33.4 6.7 3 
10/17/08 6c 44.3 0 5  10/24/08 5c 32.6 4.6 3 
10/17/08 7c 42.1 0 5  10/24/08 6c 32.7 4.3 3 
10/17/08 1r 36.4 9.9 1  10/24/08 7c 33 4 3 
10/17/08 2r 37.8 6.9 1  10/24/08 1c 25.7 16.2 5 
10/17/08 3r 38.4 4.6 1  10/24/08 2c 30.7 13.4 5 
10/17/08 4r 38.7 4.3 1  10/24/08 3c 31.1 15.6 5 
10/17/08 5r 38.4 4.3 1  10/24/08 4c 30.6 11 5 
10/17/08 6r 38.1 0 1  10/24/08 5c 30.8 9.6 5 
10/17/08 7r 38.4 0 1  10/24/08 6c 31.6 9.1 5 
10/17/08 1r 42 15.6 3  10/24/08 7c 31.2 4.1 5 
10/17/08 2r 43.4 14.1 3  10/24/08 3r 34.5  1 
10/17/08 3r 42.4 9.6 3  10/24/08 4r 33.7  1 
10/17/08 4r 41.3 3.9 3  10/24/08 1r 32.3  3 
10/17/08 5r 40.5 4.9 3  10/24/08 2r 34.6  3 
10/17/08 6r 40.4 3.4 3  10/24/08 3r 35.3  3 
10/17/08 7r 41.5 2 3  10/24/08 4r 34.2  3 
10/17/08 1r 42 16.9 5  10/24/08 5r 33.1  3 
10/17/08 2r 43.5 6.6 5  10/24/08 6r 32.9  3 
10/17/08 3r 44.3 6.9 5  10/24/08 7r 34.1  3 
10/17/08 4r 44.2 4.6 5  10/24/08 1r 28.9  5 
10/17/08 5r 44.8 3.6 5  10/24/08 2r 27.6  5 
10/17/08 6r 43.2 0 5  10/24/08 3r 30.4  5 
10/17/08 7r 33.2 0 5  10/24/08 4r 30.2  5 

10/24/08 5r 30.3 5
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Laboratory Rhizome Mortality Tests  

Date 
 

ID Oven TempC Time(Hrs) Room TempC 
Initial Wt. 

g 
Final 
Wt.g Moisture%

Intl. 
L(mm) 

Final 
L(mm) Survival

7/7/08 1 30 2 26    56 66 1 
7/7/08 2 30 2 26    45 60 1 
7/7/08 3 30 2 26    28 36 1 
7/7/08 4 30 2 26    92 110 1 
7/7/08 5 30 2 26    50 63 1 
7/7/08 6 26 2 26       
7/7/08 7 26 2 26       
7/7/08 8 26 2 26       
7/7/08 9 26 2 26       
7/7/08 10 26 2 26       
7/8/08 1 40 2 25.1 24.61 20.29 17.55 40 40 0 
7/8/08 2 40 2 25.1 21.72 15.9 26.80 60 60 0 
7/8/08 3 40 2 25.1 10.35 8.49 17.97 62 62 0 
7/8/08 4 40 2 25.1 12.81 8.82 31.15 98 98 0 
7/8/08 5 40 2 25.1 10.09 7.82 22.50 0 0 0 
7/8/08 6 25 2 25.1 9.55 8.85 7.33 70 79 1 
7/8/08 7 25 2 25.1 13.6 11.7 13.97 145 150 1 
7/8/08 8 25 2 25.1 14.4 12.16 15.56 30 37 1 
7/8/08 9 25 2 25.1 14.05 11.88 15.44 78 83 1 
7/8/08 10 25 2 25.1       
7/9/08 1 50 2 26.5      0 
7/9/08 2 50 2 26.5      0 
7/9/08 3 50 2 26.5      0 
7/9/08 4 50 2 26.5      0 
7/9/08 5 50 2 26.5      0 
7/9/08 6 26 2 26.5    40 45 1 
7/9/08 7 26 2 26.5    0 6 1 
7/9/08 8 26 2 26.5    60 73 1 
7/9/08 9 26 2 26.5    76 89 1 
7/9/08 10 26 2 26.5      0 
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Date  ID 
Oven 

TempC Time(Hrs)
Room 
TempC 

Initial Wt. 
g 

Final 
Wt.g Moisture%

Intl. 
L(mm) 

Final 
L(mm) Survival

7/14/08 1 35 2 23.5 6.67 5.21 21.89 66 74 1 
7/14/08 2 35 2 23.5 12.5 10.47 16.24 0 4 1 
7/14/08 3 35 2 23.5 6.02 4.5 25.25 72 72 0 
7/14/08 4 35 2 23.5 9.41 8.49 9.78 69 74 1 
7/14/08 5 35 2 23.5 10.5 7.82 25.52 72 79 1 
7/14/08 Control 23 2 23.5       
7/14/08 Control 23 2 23.5       
7/14/08 Control 23 2 23.5       
7/14/08 Control 23 2 23.5       
7/14/08 Control 23 2 23.5       
8/5/08 1 30 2 24 1.11 0.95 14.41   1 
8/5/08 2 30 2 24 25.9 21.9 15.44   1 
8/5/08 3 30 2 24 15.63 11.09 29.05   1 
8/5/08 4 30 2 24 6.18 5.02 18.77   1 
8/5/08 5 30 2 24       
8/5/08 Control 30 2 24 9.52 8.69 8.72   1 
8/5/08 Control 30 2 24 12.05 11.3 6.22   1 
8/5/08 Control 30 2 24 5.49 4.99 9.11   1 
8/5/08 Control 30 2 24 2.98 2.52 15.44   1 
8/5/08 Control 30 2 24 6.6 6 9.09   0 

7/23/08 1 35 2 24 9.37 7.85 16.22   1 
7/23/08 2 35 2 24 15.01 9.62 35.91   1 
7/23/08 3 35 2 24 13.97 11.55 17.32   0 
7/23/08 4 35 2 24 11.75 8.47 27.91   0 
7/23/08 5 35 2 24 10.01 8.27 17.38   1 
7/23/08 Control 35 2 24       
7/23/08 Control 35 2 24       
7/23/08 Control 35 2 24       
7/23/08 Control 35 2 24       
7/23/08 Control 35 2 24       
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Date  ID 
Oven 

TempC Time(Hrs)
Room 
TempC 

Initial Wt. 
g 

Final 
Wt.g Moisture%

Intl. 
L(mm) 

Final 
L(mm) Survival

7/22/08 1 40 2 24 15.16 5.01 66.95   1 
7/22/08 2 40 2 24 25.2 15.3 39.29   1 
7/22/08 3 40 2 24 9.3 7.99 14.09   1 
7/22/08 4 40 2 24 29.81 22.8 23.52   0 
7/22/08 5 40 2 24 18 11.85 34.17   0 
7/22/08 Control 40 2 24       
7/22/08 Control 40 2 24       
7/22/08 Control 40 2 24       
7/22/08 Control 40 2 24       
7/22/08 Control 40 2 24       
10/29/08 1 55 6 24 10.41 9.77     
10/29/08 2 55 6 24 7.64 6.42     
10/29/08 3 55 6 24 25.26 22.3     
10/29/08 4 55 6 24 9.8 7.9     
10/29/08 5 55 6 24 7.29 7     
10/29/08 Control 24 24 24 16.54 15.49     
10/29/08 Control 24 24 24 10.84 16.4     
10/29/08 Control 24 24 24 6.05 5.89     
10/29/08 Control 24 24 24 18.32 18.01     
10/29/08 Control 24 24 24 12.35 11.26     
10/29/08 1 55 24 24 7.82 6.89     
10/29/08 2 55 24 24 13.04 12.02     
10/29/08 3 55 24 24 11.58 10.89     
10/29/08 4 55 24 24 14.21 13.26     
10/29/08 5 55 24 24 7.9 6.46     
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APPENDIX II. 

Rutgers Soil Testing Laboratory Data 
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