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1.0 Introduction

The University of Florida’s Department of Environmental Engineering Sciences (UF-EES, Timothy Townsend, Principal Investigator) is currently under contract with the Florida Center for Solid and Hazardous Waste Management (the Center) to conduct research on demonstrating bioreactor landfill technology at an operating solid waste landfill.  The location of the landfill bioreactor demonstration is the New River Regional Landfill (NRRL) located in Union County, Florida.  The work being conducted by the UF-EES researchers includes a variety of tasks, including project management and coordination, research, and information dissemination.  This report is a progress report for the UF-EES work conducted on the bioreactor project for the period of May 1 through July 31, 2000.  This progress report is divided into the following sections:

· Bioreactor Development, Design and Permitting

· Bioreactor Construction Oversight

· Bioreactor Operation

· Monitoring of Bioreactor System Performance

· Project Reporting and Information Dissemination

Included at the end of this report in Table 1 is a timeline summary of major events that the UF-EES research team participated in during the quarter.

2.0 Bioreactor Development, Design and Permitting

One of the major tasks performed by the UF-EES researchers during the quarter was assistance with the design and permitting of the bioreactor.  In this regard, the researchers worked closely with the Engineers and also assisted in coordinating efforts between the project participants.  Numerous meetings were held with the different participants (see Table 1 for some of these).  The following activities were conducted in regard to bioreactor project development, design, and permitting. 
· Participated in proposals for well placements and sectioning of bioreactor area.

· Assisted with modifications to CAD drawings to include well depths and locations.

· Met with DrilTech to discuss the use of the Gator Rig system for installing wells, collecting samples, and installing instrumentation in the bioreactor.

· Coordinated agenda for field work (Druck pressure transducer/Roctest earth pressure cell installation in Cell 3, and Volusia County)

· Provided information for the permit modification process.

· Assisted in the engineers in responding to RAI #3 and RAI #4.

· Updated the Bioreactor Operations Plan.

· Submitted additional information regarding Cell 3 instrumentation and installation

· Assisted in the specification, purchase, and coordination of installation of load cells and additional pressure transducers for Cell 3 and Volusia County.

· Assisted in developing plans for expansion of the Bioreactor Project to include instrumentation for Volusia County.

· Met with engineers and landfill personnel to discuss road construction/repositioning/cost estimation.

· Discussed details of the new instrumentation installation at Cell 3 with Phil McCreanor.

3.0 Bioreactor Construction Oversight

The UF-EES researchers will play a role in the oversight of construction of the landfill bioreactor at the NRRL.  This reporting period was prior to the beginning of bioreactor construction.  The researchers did monitor and photograph the progress of other construction at the site.  While not directly part of the bioreactor construction project, these activities do have some relevance and impact on the bioreactor.  Activities monitored at the site included:

· Waste placement.

· Waste and soil placement around the leach field pipes.

· Earthwork and liner installation for Cell 3 of the NRRL.

· Construction of the leachate collection and stormwater control systems for NRRL Cell 3.

· Construction of leachate pump station for NRRL Cell 3.

4.0 Bioreactor Operation

The UF-EES researchers will play a major role in the operation of the landfill bioreactor.  Since the landfill bioreactor has not been constructed as this report period, no landfill bioreactor operation activities were performed.  The researchers have been heavily involved in developing plans for the operation of the landfill bioreactor.  This includes continued assistance with the development and modification of the project’s operation plan.  The most recent version of the project’s operation plan was submitted to the Northeast District of DEP on March 28, 2000.

5.0 Monitoring of Bioreactor System Performance

One of the major tasks of the UF-EES researchers is the collection, analysis, and interpretation of monitoring data from the bioreactor.  This monitoring data includes leachate analysis, gas analysis, waste analysis, settlement measurements, and instrumentation readings.  Activities conducted during the quarter relating to these efforts are summarized below.

5.1 Leachate Sampling and Analysis

Leachate is currently sampled twice per month from the main leachate lift station at the NRRL.  The leachate is then analyzed for a number of water quality parameters.  Leachate was sampled a total of six times during the quarter.  Table 2 summarizes a number of these results.

5.2 Instrumentation

The UF-EES researchers are assisting in the installation of instrumentation in Cell 3 at the NRRL and at the Volusia County landfill.  Future instrumentation will include instruments placed within the bioreactor landfill itself.  The following tasks were performed by the UF-EES researchers during the quarter.  

· Organized supplies, labor, and scheduling for the upcoming instrumentation installations at the NRRL and the Volusia County landfill.

· Coordinated plans and preparations with Phil McCreanor.

· Inventoried and prepared Druck pressure transducers (for head on the liner) and RocTest earth pressure cells.

· Prepared metal identification tags and sorted cables for transducer and earth pressure cells.

· Assisted in performing cost estimates and specification of instrumentation.

· Prepared site for instrumentation placement.

· Assisted in developing techniques for testing the equipment.

· Assisted with permit requirements regarding instrumentation installation.

5.3 Landfill Gas Sampling, Monitoring and Analysis

Since the landfill bioreactor has not yet been constructed, no landfill gas wells are in place and thus no landfill gas samples were collected.  Methods for gas analysis to be used during bioreactor operation continued to be developed during the quarter.  This included developing and updating the appropriate QA-QC documentation for the project.  

In a landfill gas activity related to the bioreactor, one of the students working on the bioreactor project (Ms. Vicky Gou) worked on completing her thesis research.  This research involves measuring the production of non-methane organic compounds in landfill gas that result from specific waste components.  Some  work involved analysis of gas samples from aerobic bioreactor landfills in other areas of the country.

5.4  Waste Analysis and Settlement Measurements

The analysis of solid waste from the landfill will be used as a major indicator of bioreactor landfill performance.  The first waste samples will be collected as part of the construction of the bioreactor.  Thus, no samples were analyzed during the quarter.  However, the development of the laboratory methods for analysis of solid waste continues.  A major work emphasis has been placed on developing the methods in a manner that they can be incorporated into a DEP approved QA plan.  Standardized DEP or EPA-approved methods currently do not exist for the following analyses that will be used:  biochemical methane potential, lignin analysis, and cellulose analysis.  

Settlement measurements will begin once the bioreactor landfill area reaches final grade.  Training on the use of the project GPS continues.  One of the students working on the project as a graduate research assistant, Mr. Scott Sheridan, is conducting his thesis research on the issue of settlement in landfill bioreactors.  As part of this work, a series of laboratory landfill simulators designed to measure waste settlement are being constructed.  These devices will allow a stress comparable to those encountered in a landfill to be placed on the waste.  The simulators will be operated both aerobically and anaerobically and waste settlement (volume loss) will be correlated with waste decomposition (mass loss).

5.5 Quality Assurance/Quality Control

As previously mentioned, a requirement of the project is to maintain all necessary quality assurance and quality control (QA/AC) processes to ensure quality data.  A major emphasis of the UF-EES researchers is the modification of the research group’s existing DEP Comprehensive Quality Assurance plan (CompQAPP) to include the new analytical assays and new Method Detection Limits (MDLs).  The research team is also in the process of preparing a quality assurance project plan (QAPP) specific to the bioreactor project.  One of the challenges faced by the researchers is the incorporation of the bioreactor instrumentation.  Instrumentation measurements are not traditionally included in DEP QAPPs.  The researchers are working with DEP QA section in Tallahassee to produce the bioreactor QAPP.

6.0 Information Dissemination

A major objective and deliverable of the bioreactor landfill project is the dissemination of information resulting from the project.  The information includes papers in professional and scientific journals, presentations at professional and scientific meetings, presentation of project information and results on the web site, participation in training courses, and dissemination of information to the general public.  The following information dissemination activities were performed by the UF-EES researchers during the reporting period.

· T. Townsend (along D. Reinhart) presented an update of the project to the Center’s Advisory Board on May 19 in Orlando.

· T. Townsend (along with Jeff Bower) met with representatives from GSE (geosynthetic manufacturer) in Richmond, VA at GSE’s at a GSE technical seminar.  An overview of the project was shared with the GSE representatives and discussions were held as to how GSE might participate in the project.

· T. Townsend (along with D. Reinhart) presented a paper on the bioreactor project at the 2000 SWANA landfill symposium in Austin, Texas on June 28

· T. Townsend (along with D. Reinhart) presented at the project TAG meeting at the 2000 SWANA landfill symposium in Austin, Texas on June 28

Table 1.  Timeline of Major UF-EES Bioreactor Events on Project in Quarter

May 1 through July 30, 2000

Date
Project Event

May 2
NRRL Site Visit – Sampled leachate (CP, HK)

May 3
Met with  Darabi and Associates to discuss Cell 3 transducer installation letter of understanding and operations contract  (TT)

May 4
NRRL Site Visit – Worked on cell 3 transducer installation (JT, SS)

May 9
NRRL Site Visit – Worked on cell 3 transducer installation (JT, SS)

May 10
NRRL Site Visit – Worked on cell 2 leachate injection system (JT)

May 11
Bioreactor project meeting in Gainesville (TT, JT, SS)

May 12
NRRL Site Visit – Worked on cell 2 leachate injection system and test pressure transducer/earth cell testing rig and inspect trailer anchoring (JT)

May 15
Meeting with UF purchasing and legal staff to discuss options for contracting for bioreactor construction and operation (TT)

May 17
Meeting with representatives of GSE to discuss the project and to investigate ways for GSE to participate (TT, JT)

May 18
NRRL Site Visit – Completed the Cell 2 leachate injection project by filling the area with clay (assisted by New River personnel) (T. Tolaymat, PT, JT)

May 18
Completed Cell 2 leachate injection system covering (JT)

May 19
Bioreactor presentation to Center Advisory Board (TT)

May 22
Began installation of Cell 3 Pressure Transducers and Total Earth Pressure Cells (JT, SS, CP, HK, TT)

May 22 – 

June 20


Continued transducer installation (JT, TT, TNT, SS, CP, KS, AB, JS, CJ)



May 25-26
Meeting with GSE in Richmond, VA to present overview of project and to discuss methods for GSE participation in the project (TT)

May 30
NRRL Site Visit - Sampled leachate and continued transducer installation (JT, SS, HK)



June 7


Meeting to discuss electrical power hook up and progress of Cell 3 installation (JT)

June 13
Continued work on Cell 3 transducer installation and sampled leachate (JT, SS)

June 14
NRRL Site Visit – Worked on cell 3 transducers and GPS system trial (JT, SS)

June 15 - 16
Trip to Williamson County, TN to tour aerobic bioreactor project (TT, JT)

June 20
NRRL Site Visit – Surveyed Cell 3 transducers with Pat Welsh Surveyors (JT)



June 24
NRRL Site Visit – Continued work on Cell 3 transducers (JT, T. Tolaymat)

June 25 – June 30
Trip to Austin, TX for SWANA Landfill Symposium

Meeting with GSE in Houston, TX; presentation on project at conference; meeting with GSE representative; and TAG meeting (TT, JT, SS)

June 28


NRRL Site Visit – Sampled leachate (CP, AB)

July 5 – July 8


Volusia County Landfill Transducer Installation with UCF (JT, YJ, TT, CP, BA)

July 10
NRRL Site Visit – Completed Transducer trenching to the foundation tower (JT)

July 17
Site visit to Marion County Landfill to discuss bioreactor operations at that site (TT)

July 18
Site visit to Polk County Landfill to discuss bioreactor operations at that site (TT)

July 18
NRRL Site Visit - Sampled leachate (JT)

July 19
Attended Sandeep Saraf’s Master of Engineering thesis defense on pressure transducers (Cell 2 NRRL) at UCF in Orlando (TT)

July 20
Meeting with Driltech to discuss drilling schedule and drill test (TT, JT)

July 25
Meeting with Druck Inc. and Quantum Measurements to discuss transducer data and operation (TT, JT, SS)

July 26
Meeting with Jeff Bower (JEA) and Leon Green (ECS) to discuss the drilling procedure and schedule, drawing specification schedule and installation procedures. (JT)

Table 2: NRRL Summary of Leachate Quality

Parameters
5/1/00
5/30/00
6/13/00
6/28/00
7/18/00
7/30/00

Temperature (°C)
23.7
---
27.7
29.9
26.7
29.6

pH
7.832
---
7.906
8.300
7.48
7.72

ORP (mV)
---
---
-102.4
-203.6
-243.1
-8.9

Conductivity (mS/cm)
10.74
---
12.12
8.00
7.87
5.84

DO (mg O2/L)
0.77
---
0.50
0.32
0.29
0.63

COD (mg/L O2)
1156
1421
**
**
**
---

BOD (mg/L O2)
58
--
**
**
---
---

TP (mg/L as PO43-)
3.02
--
**
**
**
---

NPOC (mg/L)
292
530
**
**
**
---

Nitrate (ppm)
BDL
BDL
BDL
---
---
---

Nitrite (ppm)
BDL
BDL
BDL
---
---
---

Total VOCs (mg/L)
*
*
*
*
*
---

Sulfide (ppm)
0.094
0.142
0.149
---
1.305
---

Total Dissolved Solids (ppm)
6060
**
**
**
**
**

Ammonia (mg/L)
352
470
404
470
267
198

Alkalinity (mg as CaCO3)
3250
3900
4050
2675
2375
---

--- Data not obtained

** Lab analysis pending


¹  Sample included sulfide particulates








































































































































� This list summarizes many of the major events that the UF-EES team participated in during the quarter.  It is not intended to reflect all project events or internal project meetings or research activities.





