
 
 
 

TRAIL RIDGE LANDFILL 
 
 

Semi-Annual Water Quality Data Report  
 

 
 

Prepared for: 
Trail Ridge Landfill 

5110 U.S. Highway 301, South 
Jacksonville, Florida 32234 

 
 
 

 FDEP Permit Number 0013493-010-SC 
 WACS ID Number NED/16/00033628 

 
 
 
 
 
 
 

Prepared by: 
HDR Engineering, Inc. 
200 West Forsyth Street 

Suite 800 
Jacksonville, Florida 32202 

(904) 598-8900 
(904) 598-8988 fax 

 
 
 
 
 
 

October 2009 
 





 

  
 
   

i
 

 
EXECUTIVE SUMMARY 

 
Semi-Annual Water Quality Data Report for Trail Ridge Landfill 

 
This semi-annual monitoring report was completed on behalf of the Trail Ridge Landfill (Trail Ridge) 
located in Jacksonville, Duval County, Florida.  The data reviewed in this water quality monitoring report 
were obtained during the routine semi-annual detection monitoring event conducted in July 2009. The 
groundwater at Trail Ridge is monitored by thirty-seven wells including five background wells.  Two 
surface water sample points, one condensate, and two leachate samples are also monitored in accordance 
with Permit Number 0013493-010-SC.  The groundwater wells are monitored semi-annually for the 
detection monitoring parameters listed under Attachment 3 and Specific Condition 48 of the Permit.  The 
surface water samples are monitored semi-annually for the detection monitoring parameters listed under 
Attachment 4 and Specific Condition 49 of the Permit. Leachate is monitored annually and reported 
during the 2nd semiannual sampling event for the parameters listed in Specific Condition 39 of the Permit 
and condensate is monitored semiannually for the parameters listed in Specific Condition 14d. 
 
A detailed review of the monitoring data indicates that iron exceeded the Secondary Drinking Water Standard 
(SDWS) in samples from 29 of the 37 monitoring wells including all five background wells.  This finding is 
consistent with historical reports which show that the levels of iron in the groundwater at Trail Ridge result 
from the interaction of the groundwater with the soil mineralogy and are characteristic of the groundwater in 
Duval County.  The pH of samples from 33 of the 37 wells was below the SDWS of 6.5 S.U., including five 
background wells (i.e., pH’s below 6.5 S.U. are naturally occurring).   
 
Consistent with historical data, samples from wells MWB-12(S)c, MWB-13(S)c, MWB-29(I)c, and MWB-
32(I)d indicate a sample turbidity above 20 NTU’s.  The highest turbidity (103.2 NTU’s) was measured at 
MWB-32(I)d.  
  
In the sample from well MWB-34(S)d, TDS concentrations were above the SDWS. The TDS concentration at 
MWB-34S is continuing to  decrease from the historic highs measured in July 2005.   
 
Vanadium was detected in the sample from two wells (MWB-12(S)c) and MWB-13(S)c) at a level (112 and 
61.6  µg/L, respectively) above the GCTL. Vanadium has been consistently detected at MWB-12(S)c and 
MWB-13(S)c. We note however, the sample turbidity at these wells were 54.9 and 24.8 NTU’s, respectively, 
which may have biased results high.   
 
Several VOCs were detected at trace levels slightly above laboratory detection limits but below the reporting 
limit. VOC’s detected at trace levels include acetone, ethylbenzene, m&p-xylenes, o-xylene, and toluene from 
at least one of the three wells: MWB-2S(S)c, MWB13(S)c, and MB-32(S)c. These concentrations are 
substantially below their respective groundwater standards.   
 
At SW-1, the dissolved oxygen level was below 5 mg/L and the iron concentration was above the Class III 
surface water standard. The field pH of the surface water sample from both SW-1 and SW-2 (background 
location) was below the Class III standard (pH 6.0).  Fecal coliform from SW-2 was detected but was below 
the 800 cfu/100 ml maximum  Class III standard. These detections are consistent with historical conditions.  
The remainder of the data meets the water quality standards.   



 

  
 
   

ii
 

 
Overall, the data reported is consistent with the site’s overall groundwater quality and historical data.  The 
parameters detected at levels above applicable SDWS have been previously reported to the FDEP and there 
are no new exceedances requiring reporting under 62-701.510(7)a.   
 
Based on recent monitoring well inspections, all of the wells are maintained in good condition.  Surface seals, 
protective casings, well caps, and well locks are in-place and in proper condition at each well to ensure that 
samples collected from the wells are representative of the aquifer.  Trail Ridge will continue to closely 
monitor the facility and evaluate the water quality data obtained during detection monitoring.  
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1.0 INTRODUCTION 
 
This semi-annual groundwater monitoring report is submitted on behalf of the Trail Ridge Landfill (Trail 
Ridge) located in Jacksonville, Florida.  Trail Ridge is located to the west of US Highway 301 South, in the 
western portion of Duval County, Florida.  It is located at 5110 U.S. Highway 301 South in Baldwin, Florida.  
The landfill is about 4 1/2 miles southwest of the intersection of US 301 and I-10. Trail Ridge is an active 
municipal solid waste landfill owned by the City of Jacksonville and operated by Waste Management.  
Operation of the Landfill is in accordance with Permit Number 0013493-010-SC, issued December 19, 2003 
and the applicable provisions of previous permits.  Sampling and analysis was conducted in accordance with 
the permit in effect at the time of sampling.  We note a new permit was issued for the facility on September 
16th, 2009, after this sampling event had been conducted.  
 
The data submitted in this groundwater quality assessment were obtained during the routine semi-annual 
detection-monitoring event conducted on July 23-29, 2009. During this monitoring period, groundwater 
wells were monitored for the parameters listed in Attachment III of the permit.  In conjunction with the 
groundwater monitoring, surface water samples were collected and analyzed for the parameters listed in 
Attachment IV of the permit. The condensate sample was tested for Toxicity Characteristics Leaching 
Procedure (TCLP) parameters. Two leachate samples were tested for parameters listed under Specific 
Condition 39 of the Permit. 
 
The groundwater and surface water monitoring program at Trail Ridge incorporates monitoring elements 
to provide environmental protection during site operation and after landfill closure.  All field work, 
sampling methodologies, data evaluation, data QA/QC, and laboratory analyses were conducted in 
accordance with the site permit, and the sample team and National Environmental Laboratory 
Accreditation Conference (NELAC) standards.  
 
1.1 Background 
 
As identified in the following tables, 37 wells comprise the facility’s routine groundwater monitoring system 
with an additional nine wells that are maintained but only sampled if required for assessment monitoring.  
Five of the 37 wells are designated background wells, seven wells are designated detection wells and 25 are 
designated as compliance wells.  An additional nine compliance wells are part of the permitted groundwater 
monitoring network but in accordance with Specific Condition 48 of the permit not utilized unless required for 
assessment monitoring. Monitoring well designations are shown in the following tables. 



 

  
 
   

2
 

 
 
 

Location Well ID 

Background  
MWB-2(S)b, MWB-2(I)b  
MWB-3(S)b, MWB-3(I)b  
MWB-31(D)b  

Phase I Compliance 

MWB-7(S)c, MWB-7(I)c, MWB-7(D)c  
MWB-11(S)c, MWB-11(IR)c  
MWB-12(S)c, MWB-12(I)c, MWB-12(D)c  
MWB-19(S)c, MWB-19(I)c, MWB-19(D)c  
MWB-20(S)c  
MWB-21(S)c  
MWB-22(S)c 

Phase II Compliance MWB-17(S)c, MWB-17(I)c, MWB-17(D)c 

Phase III & Phase IV Compliance MWB-13(S)c, MWB-13(I)c 

Phase III Detection MWB-33(S)d  
MWB-34(S)d MWB-34(I)d, MWB-34(D)d 

Phase V Compliance MWB-27(S)c, MWB-27(I)c, MWB-27(D)c  
MWB-29(S)c, MWB-29(I)c, MWB-29(D)c  

Phase V Detection MWB-32(S)d, MWB-32(I)d, MWB-32(D)d 
 
Specific Condition 48: These wells shall be maintained but will not be utilized unless required for 
assessment monitoring. 

Location Well ID 
Phase I Compliance MWB-14(S)c, MWB-14(I)c, MWB-14(D)c 
Phase III & Phase IV Compliance MWB-23(S)c 
Phase IV Compliance MWB-24(S)c,  

MWB-25(S)c, MWB-25(I)c, MWB-25(D)c,  
MWB-26(S)c 

 
The monitoring wells are installed around the perimeter of the landfill and are screened in three zones 
within the Surficial Aquifer (Shallow, Intermediate, and Deep zones). The monitoring wells are sampled 
and analyzed semi-annually for the parameters listed in Attachment III of the permit.  Sampling is 
required by permit to be conducted prior to March 30, and September 30 of each year, with reports 
submitted to the FDEP for each sampling period no later than April 15 and October 15 each year.  
 
Surface water flow at the site mimics topography, with runoff in a predominantly eastward direction and 
drainage features trending west-east. There are two surface water monitoring sites (designated SW-1 and 
SW-2). Monitoring location SW-1 is located in a wetland, approximately 200 feet east of the landfill’s 
stormwater retention pond. Monitoring location SW-2 is located in a west-east trending drainage feature, 
approximately 500 feet north of the landfill. SW-2 is considered a background sampling location, since it 
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does not receive run-off directly from the landfill area. In accordance with Chapter 62-701, FAC, surface 
water monitoring is performed on a semi-annual basis in conjunction with the groundwater monitoring 
schedule.  
 
In accordance with Specific Condition 39 of the operating permit, leachate is sampled and analyzed annually 
prior to September 30.  Leachate collection pipes that lie on top of the primary liner terminate at the leachate 
collection sumps. These sumps also collect any leachate flowing along the secondary leak detection system. 
The sump is designed so that the leachate from the primary and secondary systems is separated. Therefore, it 
is necessary to have two pumps in each sump, one for the primary leachate collection system and one for the 
secondary leachate collection system. Two samples are collected, a composite sample (from tanks 1-5 
designated LCS) and a sample of secondary leachate collection system (tank 6 designated LDSS).  The 
leachate is pumped from the sumps through primary and secondary force mains to six 20,000-gallon storage 
tanks. Tanks 1 through 5 (interconnected) receive the leachate collected from all of the primary leachate 
collection sumps via one force main. Tank 6 receives leachate that is pumped through a separate force main 
from the secondary leachate collection sumps. Previous sampling procedures required sampling of all six 
tanks. However, since tanks 1 through 5 contain the same leachate, sampling procedures were modified during 
the 1997 permit renewal for the site to the collection of two (2) samples (one for the secondary leachate 
collection tank and one composite sample of the five primary leachate collection tanks).  
 
In accordance with Specific Condition 14, gas condensate from the pump station is sampled semiannually for 
Toxicity Characteristic Leaching Procedure (TCLP) parameters with the results submitted to the FDEP no 
later than June 30 and December 31 of each year.  
  
In a letter dated June 15, 2004, FDEP concurred with the site Contamination Evaluation Plan and follow-
up letter requesting that the site return to Detection Monitoring and to terminate sampling of the 
compliance wells.  As reported previously, these compliance wells will not be sampled during future 
events unless otherwise required by the FDEP, and the site has returned to detection monitoring. 
 
2.0 GROUNDWATER MONITORING DATA 
 
The following section contains an evaluation of the groundwater monitoring data.  The groundwater data from 
each of the compliance wells is compared to the background groundwater quality and the applicable water 
quality standards.  
 
Professional Technical Support Services, Inc. (Pro-Tech) conducted the field activities at the Trail Ridge, 
in which groundwater elevation data, field measurements, and samples for laboratory analyses were 
collected.  Columbia Analytical Services performed the laboratory analyses. The FDEP Semi-Annual 
Groundwater Parameter Monitoring Report forms have been completed and are included in Appendix A.  
The laboratory reports for the groundwater samples are included in Appendix B.  
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2.1 Field Data 
 
On July 23 to 29, 2009, Pro-Tech performed the field activities at the Trail Ridge.  The field 
measurements, sample collection, and sample preservation were conducted in accordance with Rule 62-
160, F.A.C. and the FDEP Standard Operating Procedures (DEP-SOP-001/01).  Prior to purging (on July 
23th), depth to water and water level elevations were recorded to the nearest hundredth of a foot from a 
surveyed reference datum.  The water level measurements were utilized for determining water volumes in 
the well casing and used to determine groundwater flow direction and gradient at the site (Figures 1-3).  
Water levels were collected within the same day prior to sampling. 
 
The average horizontal gradient across the site indicates that groundwater flow directions and gradients in 
the three zones are very similar, with the intermediate and deep zones, on average, having a slightly flatter 
gradient than the shallow zone. There were no obvious seasonal trends in gradient fluctuations. As noted 
in previous reports, groundwater flow direction in all three zones is predominantly eastward. Current data 
reflects little change or variation in flow direction in any of the three zones. 
 
Bladder pumps were used to evacuate a volume (2.1 to 4.9 gallons) of water from within each monitoring 
well.  Following completion of purging activities, samples were collected from the wells using the 
bladder pumps.  During sampling, field parameters including dissolved oxygen, pH, temperature, 
turbidity, specific conductance, and physical characteristics of the water samples, as well as the 
meteorological conditions at the time of sampling were noted on the field forms with the field data 
(Appendix C).  Following collection of samples into laboratory provided containers and ice chests.  The 
samples were forwarded to the contract laboratory under signed chain of custody documentation.  Trip 
blanks were submitted for laboratory analyses with the samples.   

A review of the field data shows that turbidity exceeded 20 NTU’s in samples from monitoring wells: 
MWB-12(S)c (45.3 NTU), MWB-13(S)c (42.1 NTU), MWB-29(I)c (58.3 NTU), and MWB-32(I)d 
(103.2 NTU).  The groundwater turbidity levels in all other wells that were sampled were below 20 NTU 
at each of the groundwater wells sampled during this monitoring period. Elevated turbidity in MWB-
32(I)d indicates high concentration of suspended particulate in these samples. These turbidity levels are 
consistent with historic sampling events.   
 
The pH levels reported for the groundwater samples collected at five background wells (MWB-2(S)b, 
MWB-2(I)b, MWB-3(S)b, MWB-3(I)b and MWB-31(D)c and 28 compliance/detection wells (MWB-
7(S)c, MWB-7(I)c, MWB-11(S)c, MWB-11(I)c, MWB-12(S)c, MWB-12(I)c, MWB-13(S)c, MWB-
13(I)c, MWB-17(S)c, MWB-17(I)c, MWB-17(D)c, MWB-19(S)c, MWB-19(I)c, MWB-20(S)c, MWB-
21(S)c, MWB-22(S)c, MWB-27(S)c, MWB-27(I)c, MWB-27(D)c, MWB-29(S)c, MWB-29(I)c, MWB-
29(D)c, MWB-32(S)d, MWB-32(I)d, MWB-32(D)d, MWB-33(S)d, MWB-34(S)d, and MWB-34(I)d) 
were below the SDWS specified range of 6.5–8.5 SU.  Based on historical data, these pH levels are 
characteristic of the site. 
 
2.2 Laboratory Parameters 
 
The groundwater samples collected from the site were transferred to Columbia Analytical Services 
(located in Jacksonville, FL) for analysis. The laboratory analyses including the quality control 
procedures were conducted in accordance with Rule 62-160, F.A.C.  Samples submitted were analyzed 
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within the required holding times, unless otherwise noted in the laboratory reports. Quality controls 
exceedances are discussed in the narrative portion of the laboratory reports for each lot of samples 
analyzed. The monitoring parameters were compared to the groundwater quality standards as designated 
in 62-550.310 and 62-550.320, F.A.C.   
 
A review of the groundwater data notes that:  
 

• Total iron exceeded the FDEP’s SDWS of 300 μg/L at all five background monitoring wells 
(MWB-2(S)b, MWB-2(I)b, MWB-3(S)b, MWB-3(I)b and MWB-31(D)b and 22 
compliance/detection wells (MWB-7(I)c, MWB-11(S)c, MWB-11(IR)c, MWB-12(I)c, MWB-
12(D)c, MWB-13(S)c, MWB-13(I)c, MWB-17(I)c, MWB-17(D)c, MWB-19(S)c, MWB-19(I)c, 
MWB-19(D)c, MWB-20(S)c, MWB-27(I)c, MWB-27(D)c, MWB-29(S)c, MWB-29(I)c, MWB-
29(D)c, MWB-32(I)d, MWB-32(D)d, MWB-34(I)d, and MWB-34(D)d). Iron concentrations 
have historically been reported above the SDWS at this site and are considered to be reflective of 
natural groundwater conditions in the area.  Iron was reported above the SDWS in samples from 
five background wells.  As previously discussed turbidity levels of some of these samples were 
elevated including MWB-12(S)c, MWB-13(S)c, MWB-29(I)c and MWB-32(I)d, which will bias 
results high.  

 
• TDS was detected in the sample from MWB-34(S)d at 660 mg/L slightly above the SDWS (500 

mg/L).   
 

• Vanadium was detected in the sample from two wells (MWB-12(S)c and MWB-13(S)c at a level 
above the GCTL of 49 ug/L. This detection is consistent with historical data. We note that the sample 
turbidity were 54.9 and 24.3 NTU’s for the two samples which may have biased the result high.   

 
• There have been some historic operational issues with Pump Station IIIC that may have resulted 

in the initial increases in several groundwater constituents at MWB-34(S)d.  MWB-34(S)d is 
located below leachate pump station IIIC.  As previously reported, on June 21, 2005, a lightning 
strike and resulting fire destroyed the pump, piping and wiring within the pump station. The 
equipment was quickly replaced but did result in some increased concentrations of chloride, total 
dissolved solids, and other indicators during the July 2005 monitoring event.  Concentrations 
dropped in late 2005 and early 2006, suggesting that the issue had been corrected.  In later 2006 
and early 2007, the pump was removed to clean the build-up of solid material. During the early 
2007 removal process, a small amount of liquids in the pump and piping were accidentally spilled 
in the proximity of MWB-34(S)d.  The liquids were promptly contained and removed. However, 
the groundwater data indicate that MWB-34(S)d may have been impacted at that time. Procedures 
have been put into place to prevent a future spill from occurring. This includes the use of a small, 
lined catch basin when there is repair or work activity on the leachate pump stations.  These 
actions appear to be effective as concentrations in general continue to decrease. 

 
• Acetone, ethylbenzene, xylene, and toluene were detected in the sample from MWB-2(S)c, MWB-

13(S)c, or MWB-32(S)c at concentrations slightly above the Method Detection Limit (MDL) but 
below the reporting limits and substantially below their respective PDWS’s.  
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3.0 SURFACE WATER MONITORING DATA 
 
The following section contains an evaluation of the surface water monitoring data.  The surface water data is 
compared to the applicable water quality standards.  The FDEP Semi-Annual Surface Water Parameter 
Monitoring Report forms have been completed and are included in Appendix D.  The laboratory reports 
for the surface water samples are included in Appendix E.  
 
A review of the surface water data notes that none of the volatile organic compounds (VOCs) monitored for 
were detected above the laboratory reporting limits except acetone, which was detected slightly above the 
MDL but substantially below the SWCTL of 1700 ug/L. This compound is a common laboratory contaminant 
and its detection is attributed to field or laboratory contamination.  Florida regulatory standards (Chapter 62-
302, FAC for Florida Class III Surface Waters) for the following parameters were exceeded in the surface 
water samples collected at the site:  
 
• Consistent with historical data, field measured pH for SW-1 and SW-2 (the background location) 

was below the Class III Surface Water Standard of 6.0 SU.  
• Fecal Coliform count at background location SW-2  was 460 cfu/100ml, which is  above the Class 

III standard of 400 MPN (10% of samples should not exceed), but was below the 800 MPN 
maximum on any one day criteria.  This detection at the background location is also consistent with 
historical measurements. 

• Dissolved oxygen (DO) measured in the field at the surface water point SW-1 (3.2 mg/L.) was 
below the Class III standard minimum of 5.0 mg/L.  These detections are consistent with historical 
data. 

• Iron concentration from SW-1 was above the Class III standard which is consistent with historical 
data. 

 
These constituents have historically been detected in both up and downgradient surface water samples and 
are not considered a result of site activities. All other surface water data are below groundwater quality 
standards and are consistent with the historical data obtained. 
 
 
4.0 CONDENSATE AND LEACHATE MONITORING DATA 
 
In accordance with Specific Condition 14, gas condensate from the pump station was sampled for TCLP 
parameters with the results submitted to the Department no later than June 30 and December 31 of each 
year.  No exceedances of regulatory standards (40 CFR Part 261) were noted in the condensate sample 
collected for analysis on July 29, 2009. The FDEP Semi-Annual Condensate Parameter Monitoring 
Report Forms are included in Appendix F. The laboratory report for the condensate sample is included in 
Appendix G. 
 
In accordance with Specific Condition 39 of the permit, leachate is sampled annually prior to September 
30 and analyzed.  Two samples are collected: a composite sample (from tanks 1-5 designated LCS) and a 
sample of secondary leachate collection system (tank 6 designated LDSS) and analyzed for the 
parameters listed in Specific Condition 39.  Leachate samples were collected on July 29, 2009 and 
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analyzed. The FDEP Semi-Annual Parameter Monitoring Report Forms for leachate samples are included 
in Appendix H. The laboratory report for the leachate sample is included in Appendix I. No exceedances 
of regulatory standards (40 CFR Part 261) have been noted in the leachate samples.  
 
 
5.0 SUMMARY 
 
The data obtained during this semi-annual monitoring event at the Trail Ridge are generally consistent with 
the historical data.  The parameters detected at levels above applicable PDWS and SDWS are summarized 
herein and have been previously reported to the FDEP and there are no new exceedances requiring reporting 
under 62-701.510(7)a.  Total iron and pH for most groundwater samples (including background samples) 
routinely exceeded SDWS for most wells. These detections are consistent with background water quality.  
 
The vanadium concentration in the groundwater sample from MWB-12(S)c and MWB-13(S)d was above the 
GCTL.  However, this detection is likely influenced by elevated sample turbidity and is consistent with 
historical data.  
 
At MWB-34(S)d, TDS was above the SWDS.  This concentration is substantially lower than the historic high 
results. TDS concentrations from MWB-34(S)d continue to demonstrate a downward trend.  
 
The pH and fecal coliform for SW-2 (background sample location) were above the respective Class III 
standards.  Iron and pH from SW-1 were the only parameters above Class III standards. These constituents 
have historically been detected in both up and downgradient surface water samples and are not considered a 
result of site activities. The remainder of the data is below any groundwater or surface water quality standards 
and is consistent with historical data. The monitoring well network continues to adequately monitor the 
landfill.  





FIGURES 
 
Figure 1 Groundwater Contour Map Shallow Wells - Trail Ridge Landfill 
Figure 2 Groundwater Contour Map Intermediate Wells - Trail Ridge Landfill 
Figure 3 Groundwater Contour Map Deep Wells - Trail Ridge Landfill 
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Laboratory Reports – Groundwater Sample Points 
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Field Information Forms – Groundwater Sample Points 
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Laboratory Reports – Surface Water Sample Points 
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Laboratory Reports – Condensate Sample 
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Laboratory Reports – Leachate 

 




























































































































































































