
March 14,2013 

Mr. Steve Morgan 
Florida Department ofEnvirorunental Protection 
Southwest District 
13051 North Telecom Parkway 
Temple Terrace, FL 33637-0926 

RE: Enterprise Class III Landfill, Pasco County [WACS facility #8789Sj 
Construction Permit Renewal Application, Pending Permit #177982-0 l9-SC/T3 
Operation Petmit Uencwal ApJ>Iication, Pending Permit #177982-020-SO/T3 
Response to Environmental Monitoring Review Comments 

Dear Mr. Morgan: 

Locklear & Associates, Inc. (L&A), on behalf of Angelo's Aggregate Materials, Ltd., is pleased 
to provide the enclosed responses to the Departments Comments above referenced facility. 
Specifically, this submittal addresses the questions contained with the January 14, 2013 
memorandum from Mr. John Morris, P.G. Our response includes the tollowing: 

• Responses to comments with references to revised documents; 
• A revised Water Quality Monitoring Plan Evaluation rcp01t; 
• A revised Groundwater Monitoring Plan. 

Please do not hesitate to call me at 352-672-6867 if you have any questions regarding this 
submittal. 

Sincerely, 

Jolm Locldear, P.G. 
President 
Locldear & Associates, Inc. 

CC: John Amold, P.E., Angelo's Aggregate Materials, Ltd. 
Rebecca Kelner, P.B., Kelner Engineering, Jnc. 

Attachment 1 Responses to Comments 
Attachlnent 2 Revised Water Quality Monitoring Plan Evaluation 
Attaclm1cnt 3 Revised Groundwater Monitoring Plan 



ATTACHMENT 1 
RESPONSES TO COMMENTS 



REFERENCES 
1. Section VI [References} was added to the revised 2012 WQ.A1PE document which indicated that the current 
evaluation of site hydrogeology relied upon the information presented in Section 5 in the document entitled 
"Ente1prise Recycling and Disposal Facility, Class III Landfill Permit Renewal Application, "prepared by Tetra 
Tech HAl, Inc., dated August 2005 (and subsequently revised) and Section 5 in the document entitled "Ente1prise 
Recycling and Disposal Facility, Class III Landfill Permit Application, 'prepared by Hartman & Associates, Inc., 
dated November 2000 (and subsequently revised). No additional information is requested. 

2. H. I. b.: Direction and rate of ground water and swface waterflow including seasonal variations. 
[Rule 62-701.410(l)(a)1, F.A.C.} 

a. The response letter and Section III of the revised 2012 WQJ..1PE document (new sub-section entitled 
"Groundwater Flow Characteristics") referred to hydraulic conductivity values determined through slug tests 
conducted at the facility. It appears that revised Table 5-2 of the information prepared by Jones Edmunds 
received July 6, 2006 (Responses to Second Request for Additional Information) indicated the data reported for 
P-3B (B-5) represented a vertical hydraulic conductivity value obtained fi·mn a laboratory permeability test 
rather than a horizontal hydraulic conductivity value obtained fi·om a slug test. Please submit revisions to the 
response letter and the "Groundwater Flow Characteristics" sub-section of the revised 2012 WQJ..1PE 
document that delete the value presented for P-3B (B-5). 

RESPONSE TO COMMENT 2A 

The "Groundwater Flow Characteristics" sub-section of the WQMPE document has been revised to 
delete the values presented for P-3B (B-5). 

b. The response letter referred to Tables 2, 3 and 4 and to Figure 3 of the revised 2012 WQMPE document that 
were annotated to indicate that water levels in wells MW-3A, MW-8, .MTV-9 and MW-10 represented water 
retained in the well sumps. No additional information is requested. 

c. The response letter indicated that the ground water elevation reported for well MW-12A for the September 
2011 sampling event was 69.91 feet NGVD, and referred to Table 2 of the revised 2012 WQMPE document that 
was amended to reflect this value. Please submit revisions to Figure 2 to indicate a ground water elevation of 
69.91 feet NGVD was measured at well MW-12Afor the September 2011 sampling event. 

The response letter also indicated that Section III of the revised 2012 WQJ..1PE document included a new 
recommendation that well MTV-12A be re-developed and sampled, or that well MW-12A be replaced if re
development is not effective. It is noted that the report for the most recent sampling event conducted at the 
facility during September 2012 (received January 10, 2013) indicated more than an 8-foot rise in water levels 
compared with the previous sampling event conducted during J..1arch 2012. However, this report also indicated 
that well J..1W-12A was not able to be sampled during September 2012 as it pumped d1y during the lowest 
achievable flow rate. Please implement the proposed recommendation to investigate the ability to sample 
existing well MTV-12A and submit additional revisions to Section III regarding the need to install a replacement. 
In the event that a replacement well is proposed, please include the rationale for construction details of the 
replacement tvell (including unique identification number) in Section III of the revised 2012 WQJ..1PE 
document. 

RESPONSE TO COMMENT 2C 

Figure 2 of the WQMPE document has been revised to indicate a groundwater elevation of 69.91 feet 
NGVD was measured at well MW-12A for the September 2011 sampling event. 

A groundwater sample was not able to be collected from well MW-12A during the September 2012 
sampling event despite the presence of a significant water column in the well. However, since MW-12A is 
proposed to be utilized as a "water level only" well (see Table 1 and Figure 1 of the GWMP), installing a 
replacement monitoring well does not appear to be warranted. 



d. The response letter referred to Tables 2, 3 and 4 and to Figure 3 of the revised 20I2 WQMP E document that 
were annotated to indicate that water levels in tvells MW-3A, MW-8, MW-9 and MW-IO represented water 
retained in the well sumps. No additional information is requested. 

e. The response letter and Section III of the revised 20I2 WQMP E document (new sub-section entitled "Well 
Clusters 8, 9 and I 0'') indicated surficial aquifer wells lv!W-8, MW-9 and MW-I 0 were installed as deep as 
practical to characterize the occurrence of saturated conditions above the confining unit overlying the sediments 
of the Floridan aquifer. No additional information is requested. 

f The response letter indicated well.A1W-8B was re-surveyed during November 20I2, and the new top of casing 
elevation was used to revise Table 5 and Figure 4 of the revised 20I2 WQMP E document. Please submit a copy 
of the new survey information prepared for well MW-8B. 

The response letter also referred to amendments provided to Table I of the revised 2012 WQMPE document. 
Please submit additional revisions to Table I to include a summary of construction details for recently installed 
wells MW-I5B, MW-I6B and MW-17B. 

RESPONSE TO COMMENT 2F 

A copy of the new survey information prepared for well MW-8B will be provided under separate cover. 

Table 1 of the WQMPE document has been revised to include a summary of construction details for 
recently installed wells MW-15B, MW-16B and MW-17B. 

g. The response letter indicated a contour map for ground water elevations recorded during the September 
20II sampling event was added to Appendix F of the revised 20I2 WQMPE document. No additional 
information is requested. 

3. H.l.d.: Any on-site hydraulic connections between aquifers. [Rule 62-70I.4IO(I)(a)3, F.A.C.] 
The response letter and Section III of the revised 2012 WQMPE document (new sub-section entitled "Confining Unit 
Characteristics'') presented the vertical gradient and vertical ground water velocity calculations included in Section 
5.2.3 of the information prepared by Jones Edmunds received July 6, 2006 (Responses to Second Request for 
Additional Information). Please submit additional revisions to Section III to also discuss the continuity of the 
confining unit overlying the Floridan aquifer at the facility. Please evaluate ground water elevations reported for 
paired surficial aquifer wells and Floridan aquifer wells during the review period (April 2009 through September 
20II). Of particular interest are the ground water elevations at wells MW-41MW-4B and MW-5AI.MW-5B that 
appear to indicate a potential for downward flow, while the ground water elevations at wells MW-7AIMW-7BR, 
.A1W-IIIMW-IIB and .A1W-I2A/MW-I2B appear to be coincident. Please also evaluate whether the mimicry in the 
hydro graphs prepared for the surficial aquifer wells [Figure 2] and for the Floridan aquifer wells [Figure 4] for the 
review period suggest a hydraulic connection between the aquifers is present at the site. 

RESPONSE TO COMMENT 3 

Section III of the WQMPE document has been revised to include a discussion of the continuity of the 
confining unit overlying the Floridan aquifer at the facility. 

4. H.l.e.: Site stratigraphy and aquifer characteristics for confining layers, semi-confining layers, and all 
aquifers below the landfill site that may be affected by the landfill. [Rule 62-70I.4I O(I)(a)4, F.A.C.] 
The response letter referred to Section III of the revised 20I2 WQMPE document (new sub-section entitled 
"Groundwater Flow Characteristics'') that presented an updated calculation of ground water velocity using 
horizontal hydraulic gradient values reported during the review period. No additional information is requested. 

5. H.l.g.: Inventory of all public and private water wells wit/tin a one-mile radius of the landfill ... 



H.l.i.: Include a map showing locations of all potable wells ... 
[Rules 62-701.410(1)(b) and 62-701.410(J)(d), F.A.C., respectively]. 
The response letter referred to revisions to Item H.l.g., of the Engineering Report which discussed the quel)l of new 
potable wells listed in the Southwest Florida Water ~Management District's Well Construction Permitting database 
in the "general vicinity" of the facility (provided as Attachment C-1 entitled "SWFW.MD Potable Water Well 
Inventmy ''). Please submit revisions to the appropriate section of the Engineering Report to provide an updated 
inventol)l of all public and private water wells within a one-mile radius of the landfill site. 

The response letter referred to the revision to item H.l.i., of the Application Form (provided in Section I) that 
referenced new information regarding the location of potable wells within 5 00 feet of the waste storage and disposal 
areas (provided as revised Figure S-1). No additional information is requested. 

RESPONSE TO COMMENT 5 

Item H.l.g of the Engineering Report has been revised to include an updated inventory of all public and 
private water wells within a one-mile radius of the landfill site. 

6. L.l.: Water quality and leachate monitoring plan shall be submitted describing tlte proposed ... 
[Rule 62-701.510(1), F.A.C.]. 

a. The response letter referred to the rule citations presented in ~I of the revised 2012 GW.MP document. 
No additional information is requested. 

b. The response letter indicated that Table I and Figure I of the revised 2012 GWA1P document were 
amended to reflect the monitoring network associated with disposal up to and including Cell 7. Please submit 
additional revisions to Figure I as follows: 

Change the symbols for wells MW-IA and kiW-I B to indicate they will be used as "water level only well 
locations;" and, 
Delete the well .MW-13 location. 

RESPONSE TO COMMENT 6B 

Figure 1 ofthe GWMP has been revised to change the symbols for wells MW-lA and MW-lB to "water 
level only" locations and to remove the well MW-13 location. 

c. The response letter indicated that Table I of the revised 2012 GW.MP document had been amended to 
include existing well A1W-IA. The response letter also indicated that Figure I of the revised GW.MP document 
had been amended to show the locations of wells A1W-IA, MW-9, A1W-10, A1W-11 and the remaining 
piezometers (P-4, P-6, P-8, P-10 and P-11). No additional information is requested. 

7. L.l.c.(2): Downgradient compliance wells as required [Rule 62-701.510(3)(b), F.A.C.]. 
The response letter indicated that Section J.d., of the revised 2012 GW.MP document had been amended to 
describe proposed background wells BW-IA and BW-IB. The response letter also indicated that Figure I of the 
revised 2012 GW.MP document had been amended to include the zone of discharge associated with disposal up to 
and including Cell7. No additional information is requestefl 

8. L.l.c.(3): Background wells screened in all aquifers below the landfill that may be affected by the landfill 
[Rule 62-701.510(3)(c), F.A.C.]. 
The response letter indicated that Table I and Figure I of the revised 2012 GW.MP document had been amended 
to include unique identification numbers and locations for proposed background wells BW-IA and BW-IB. Table 
I of the revised 2012 GW.MP document was also amended to designate existing wells .MW-1 0 and .MW-1 OB as 
detection wells. No additional information is requested. 

9. L.l.c.(6): Well screen locations properly selected [Rule 62-701.510(3)(d)4, F.A.C.]. 



a. 111e response letter indicated that Section J.d., Fig ure 2, and F ig w e 3 of the )·evised 2012 GWMP 
document had been amended to provide the construction details for proposed wells .MW-18AIMW-18IJ, 
MW-19AIM W- 19B, and At!W-20A/JvfW-20IJ. Please submit additional revisions to Section J.d., Figure 2 and 
Figure 3 to provide the Justification of construction details for proposed wells BW-1 A, B W-1 B and MW-6B. 

RESPONSE TO COMMENT 9A 

Section l.d and Figures 2 and 3 of the GWMP hnvc IJccn revised to include construction details fo•· 
proposed wells BW-lA, BW-lH and MW-6B. 

b. The response letter indicated that Section J.d., ~{the revised 2012 GWMP document had been amend11d to 
refer to Department Form #62-701.900(30). No additional ;,~formation is requested. 

10. L .J.c.(B): Proceduresforproper~p abtmrloniug monitoring wells / Rule 62-701.510(3)(d)5, F.A.C.}. 
The response leiter indicated thai Section J.d., of the revised 2012 GWMP document had been amended to refer to 
the well abandonment requirements o.fR ule 62-532-500(5), F.A .C. No additlounl information is requested. 

11. L. J.d.{/): Location of rmdjusl!flcatiou for a/1 proposed sm:face water mtmllorlug poi Ills 
[Rule 62-701.510(4)(a), F.A.C.}. 
The response Ie fier indicated Section 1 .e., of the revised 2012 GWMP document had been amended to describe 
semi-annual sw face water monitoring at Pond 1 (.wutheast of Cell 2} and at Pond 2 (east qf Cell 1), and that 
Figure 1 had been revised to show the associated swjace water samp ling locations (SW-1 and SW-2, respective/)~. 
Please submit additional revisions to Section I .e., and/or Figure 1 to identify where water discharging.from Pond 
I and Pond 2 would leave the prop erly. 

RESPONS'E TO COMMENT 11 

Ponds J and 2 do not discluu·ge off-property. Auy potential disclull'ges f•·om Ponds land 2 will now to the 
Temporary Pond identified in Figure 1 as Pond 3. Therefore, Section l.e :md F igu re I of the GWMP have 
been revised to remove surface Wfller sampling locations SW-1 and SW-2. In the event that gr·oundwntcr· 
impacts are observed in futuJ'C compliance monitoring, a surface water sample will be collected from Pond 
3. 

12. L.J.d.(2): Each monitoring locution to be ma/'l(et/ ami its position de/ermined . .. 
[Rule 62-701.510(4)(c), F.A.C.] 
The response Ie fier refen ed ro the response p rovided to Comment #I/ , above. Please submit additional revisions 
to Sec/ion i.e., of the revised 2012 GWMP document to clar(fy !{samp ling locations SW-1 and SW-2 represent 
discharge structures or weirs constructed a/ Pond I and Pond 2. 

RESPONSE TO COMMENT 12 

Sec tb e Response to Comment 11. 

13. L.l.J(l): Initial baclcgrounrl ground water am/ S111:{ace water sampling ami analysis requirements 
[Rule 62-701.510(5), F.A.C.-furmerly Rule 62-701.510(6), F.A.C.j. 
The response leiter indicated Section 1.g.(l), ofthe revised 2012 G WMP ducwnent had been amended to describe 
the ''initial" g round water sampling event. Please submit re visions to Section ! .g. (1) to reference the parameters 
listed in Rule 62-701.510(7)(a) and (7)(c), F.A.C. (formerly the parameters lisred in Rules 62-701.5 /0(8)(a) am/ 
(8)(d) , Ji'.A.C). 



RESPONSE TO COMMENT 13 

Section l.g.(l) of I he GWMP has been re"iscd to refe1·encc the pannneters listed in Rule 62-701.510(7)(n) 
and (7)(c), F.A.C. 

14. L.l.f.(3): Routine monitoring well sampling ami analysis requirements [Rule 62-701.510(5)(c), FA. C. 
fonuer·/y 62-701.510(6)(d), F.A .C.]. 
The response feller indicated Sectionl.g.(2), of the revised 2012 GWMP document had been amended to 
demonstrate that conducting routine ground '''ater sampling a/ a semi-cmnual.(i-equency is appropriate as the 
maximum ground water velocity calculated for the sw:ficial and Floridan aqu({ers was less than 50 feet in six 
months. No atltlitioual il~formatlon /.~· requested. 

15. L.l.f.(4): Routine stuface water sampling and rma~vsis requiremellfs [Rule 62-701.51 0(5)(clj, F. A. C. -
formerl)• 62-701.5 10(6)(e), F.A.C.]. 
The response feller indicated Table 4 f?(lhe revised 2012 GWMP document had been amended to list the swface 
water sampling parameters. Please submit revisions to the response Ie fier to indicate the swface water 
parameters are listed in Rule 62-701.5JO(l)(b), F.A.C. (formerly Rule 62-701.510(8)(b), F.A.C.). Please submit 
revisions to Table 4 to indicate swface water samples will be sampled for total phosphorus (as mg/L P) rather 
than total p hosphates. 

RESPONSE TO COMMENT 15 

Section l.g.(3) of the GWMP has been revised to refet·encc Rule 62-701.510(7)(b), F.A.C. Table 4 of the 
GWMP hns been t·evised to indicate that surfnce watct· samples (if they are collected) will be sampled for 
total phosphorus rather than tot:1l phosphates. 

16. Ll.g.: Describe procedures for implemeuti11g evaluation monitori11g . . • {Rule 62-701.51 0(6)(a), F.A.C. -
formerly 62-701.5JO(l)(u), FA. C.}. 
1Y1e response teller indicated Section l .h., of the revised 2012 GWMP document was amended to be consistent with 
the requirements for evaluation monitoring. prevention measures and corrective actions. Please submit revisions 
to the response Ie fier to reference the requirements of Rule 62-701.510(6)(a)3., F.A.C. (formerly Rule 
62-70 1.510(7)(o)3. F.A .C.). Please submit revisions to the following items in Section /.h. : 
- 2'u1 bullet item - please reference the parameters listed in Rule 62-701.510(7)(c), F.A.C. (formerly Rule 

62-701.510(8)(d), F.A.C.); 
3rtl bullet item - please reference the sampling requirements of Rule 62-701.51 0(6)(a)2, F.A.C. (formerly Rule 
62-701.510(7)(a)2, F.A.C.); and, 
3n1 bullet item - please reference the parameters listed in Rule 62-701.51 0(7)(c), F. A. C. (formerly Rule 
62-701.510(8)(d), F.A.C.). 

RESPONSE TO COMMENT 16 

Section l.h of the GWMP bas been rc"iscd ns requested to reflect the concct Rule references fot· each 
bulleted item. 

17. L.J.It.(l): S emi-fllllllmlreport requirem ents [Rule 62-701.510(8)(a). F.A.C. - .formerly 62- 701.510{9){a), 
F.A.C.}. 
The resp onse letter indicated Section 1.i.(J), of the revised 2012 GWMP document was amended lo re.ferlo 
Department Form ff.62-701.900(31). No additloua/ iuformatiou b,· requested. 

18. L.J.It.(3): Two and oue-lta/fyear report requirements ... I Rule 62-701.510(8)(b), F.A.C. - formerly 
62-701.510(9)(n). F.A.C.]. 
The following review comments referred to the revised 2012 WQMPE document. 

a. SectionlV- Groundwater Qua/ill' 



1) The response letter referred to ~1 of this section that ·was revised to indicate monitoring results were 
compared to ground water standards and minimum criteria. No additional information is requested. 

2) The following comments referred to the tabular summmy of analytical data provided in Appendix G: 
i) April 2009 sampling event- the response letter indicated ground water elevations for all monitor 
wells included in this sampling event were revised to be consistent with Table 2 or Table 5. 
No additional information is requested. 

ii) October 2009 sampling event- the response letter indicated ground water elevations for wells 
A1T¥-7BR and A1TY-9B were revised to be consistent with Table 5. No additional information is 
requested. 

iii) October 2009 sampling event- the response letter confirmed that the hard copy of the analytical 
report indicated mercliiJ' was reported at a concentration of <0. 024 flg/L in the sample collected.from 
well A1TY-11. The response letter also indicated that the laboratmy has been contacted to request a 
revised ADaPT file be submitted to the Department to include this mercwy result for the sample 
collectedfi·om well A1TY-11. No additional information is requested. 

iv) December 2009 sampling event- the response letter indicated ground water elevations for wells 
MW-1B, A1J11-5A, MW-5B, MW-6, MJif1-7A, A1W-7BR, MW-8B, MW-llB, and MJY-12B were revised to 
be consistent with Table 2 or Table 5. No additional information is requested. 

1:} December 2009 sampling event- the response letter indicated redox potential values for all 
monitor we11s included in this sampling event were revised to be consistent with the Sampling Log 
forms submitted for this event. No additional information is requested. 

vi) March 2011 sampling event- the response letter indicated ground water elevations for all 
monitor wells included in this sampling event were revised to be consistent with Table 2 or Table 5. 
No additional information is requested. 

vii) Afarch 2011 sampling event- the response letter indicated the redox potential at well A1W-10B 
was revised to be consistent with the Sampling Log form for this event (-150. 7 m V). No additional 
information is requested. 

viii) September 2011 sampling event- the response letter indicated ground water elevations for all 
monitor wells included in this sampling event were revised to be consistent with Table 2 or Table 5. 
No additional information is requested. 

3) The response letter indicated that ~2 in Section IV of the revised 2012 WQMPE document (regarding 
the use of existing wells AfW-10 and MW-10B as background locations) was deleted. No additional 
information is requested. 

4) The response letter indicated Figure 6 (conductivity values reported during the review period) was 
revised to be consistent with the conductivity values presented in Appendix G. No additional information 
is requested. 

5) The response letter acknowledged the informational comment that indicated all appropriate care 
should continue to be taken to minimize agitation of the water column during well purging and sample 
collection activities. No additional information is requested. 

6) The response letter indicated that Figure 9 [TDS}, Figure 10 [chromium}, and Figure 14 [vanadium} 
were revised to include wells AfW-11, MW-11 B and .MW-12B in the legends. No additional information 
is requested. 



7) The response letter indicated that Figure 12 [mercury] was revised to include a notation regarding the 
results reported for there-sampling event conducted at well i\1W-7A during November 2009. 
No additional information is requested. 

8) The response letter indicated that the sub-section that discussed nickel was revised to clarijj; that the 
results of the next routine ground water sampling event conducted during September 2011 did not confirm 
the elevated result reported for the March 2011 event at well i\1W-11. No additional information is 
requested. 

b. The response letter indicated that Section III of the revised 2012 WQMP E document was amended to 
include a calculation of ground waterflow rates during the review period. No additional information is 
requested. 

c. The response letter indicated that Section III of the revised 2012 WQ111P E document was amended to 
indicate a semi-annual ground water samplingji-equency was appropriate for site conditions. No additional 
information is requested. 

d. The response letter indicated that Section III of the revised 2012 WQ111P E document was amended to 
recommend that proposed Floridan aqu[fer well i\1W-6B be installed adjacent to existing surficial aquifer well 
MW-6. The response letter also indicated that Section III of the revised 2012 WQMP E document was 
amended to indicate that in the event that existing Floridan aquifer well i\1W-9B cannot be sampled the 
Department will be not[fied within 7 days and a replacement well will be installed to allow sampling during 
the next semi-annual event. No additional information is requested. 
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I INTRODUCTION 

Enterprise Class III Landfill 
Water Quality Monitoring Plan 

Revised March 20 13 

This Water Quality Monitoring Plan Evaluation Report has been prepared in accordance with 
Specific Condition E.ll of DEP Pem1it 177982-007-SO/T3 and Chapter 62-701.510(9)(b), 
F.A.C. The evaluation includes data collected from the First Semiannual monitoring event of 
2009 through the Second Semiannual monitoring event of 2011. Monitoring well 
construction details are provided in Table 1. Well locations are shown in Figure 1. 

TABLE 1 (Revised) 

Top of Total Well 
Top of Screen Sump Screen Bottom of Screen 

Well 
Casing Depth (ft 

Length Length Interval Elevation Interval Elevation 
Aquifer 

Elevation below top of 
(ft)** (ft)*** (ft, NGVD)**** (ft, NGVD)***** 

Monitored 

(ft, NGVD) casing)* 

MW-1A 173.77 67.05 3 20 109.72 129.72 Surficial 

MW-1B 174.11 117.00 3 10 60.11 70.11 Floridan 

MW-3A 85.39 14.47 3 20 73.92 93.92 Surficial 

MW-3B 84.80 43.90 3 10 43.90 53.90 Floridan 

MW-4 100.59 26.40 3 20 77.19 97.19 Surficial 

MW-4B 100.87 59.52 3 10 44.35 54.35 Floridan 

MW-5A 86.74 30.50 3 20 59.24 79.24 Surficial 

MW-5B 85.70 47.58 3 10 41.12 51.12 Floridan 

MW-6 88.65 30.00 3 20 61.65 81.65 Surficial 

MW-7A 100.72 45.85 3 20 57.87 77.87 Surficial 

MW-7BR 103.27 61.20 3 10 45.07 55.07 Floridan 

MW-8 100.10 35.90 3 20 67.20 87.20 Surficial 

MW-8B 108.52 57.55 3 15 53.97 68.97 Floridan 

MW-9 108.00 29.75 3 15 81.25 96.25 Surficial 

MW-9B 109.75 48.80 3 15 63.95 78.95 Floridan 

MW-10 111.62 37.66 3 15 76.96 91.96 Surficial 

MW-10B 110.00 61.80 3 15 51.20 66.20 Floridan 

MW-11 104.45 42.50 3 20 64.95 84.95 Surficial 

MW-11B 106.11 84.90 3 15 24.21 39.21 Floridan 

MW-12A 121.43 62.20 3 20 62.23 82.23 Surficial 

MW-12B 121.84 90.20 3 15 34.64 49.64 Floridan 

MW-15B 147.87 103.4 1 20 45.47 65.47 Floridan 

MW-16B 138.01 103.2 1 20 35.81 55.81 Floridan 

MW-17B 87.21 81.1 1 20 7.11 27.11 Floridan 

*Source: 2008 S1 field measurements by HDR Engineering, Inc. 

**Source: 2005 Permit Application by HAl 

***Source: Figures 16A, 17A and 17B 2005 HAl 

****Calculated by subtracting total depth from TOC and adding sump length 

*****Calculated by adding screen length to bottom of screen interval elevation 
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The majority of the top of casing elevations shown in Table 1 were surveyed in August 2005 
with the following exceptions: 

MW-1B surveyed on January 8, 2008 
MW-15B, MW-16B and MW-17B surveyed on April6, 2012 
MW-7A and MW-8B surveyed on November 7, 2012 

II GEOLOGY 

Regional Geology 

The property is located on the eastem edge of the Brooksville Ridge physiographic province 

near the Westem Valley. This ridge is wide with an inegular surface and extends through the 

north-central portion of Pasco County. The Brooksville Ridge is characterized by a thin layer 

of sand and clayey sand underlain by a clayey unit that varies from 10 to 30 feet in thickness 

of Pliocene to recent age. This clayey unit ranges in thickness from about 0 to 50 feet in 

Pasco County. The thickness of the clay unit in the area of the proposed site is estimated to be 

approximately 25 feet. Below the sands and clays which comprise the surficial aquifer system 

is a thick sequence of sedimentary rock comprised mainly of limestone and dolomite, which 

comprise the Floridan aquifer system. From youngest to oldest, the sedimentary units include 

the Oligocene age Suwannee Limestone, the Eocene age Ocala Limestone, and the Eocene 

age Avon Park Fmmation. The Suwannee Limestone generally thins to the east and is thin or 

absent beneath the Brooksville Ridge. The limestone surface in the ridge area is irregular and 

may vary more than 100 feet in elevation over a short distance. The limestone surface 

elevation varies from -10 feet NGVD near the coast to around 140 feet NGVD on the crest of 

the Brooksville Ridge (SWFWMD, 1988). In the vicinity of the subject site, the top of the 

limestone layer is at approximately 40 feet NGVD. 

Site Geology 

The site geology was determined through rev1ew of previous site investigation repmis. 

Hmiman & Associates, Inc. prepared geologic cross sections based on soil boring and 

piezometer installation details as pmi of the 2001 construction and operations pe1mit 

application. Copies of the 2001 geologic cross sections are provided in Appendix A. The site 

geology is comprised of unconsolidated surficial deposits consisting of a mixture of sand, clay 

and silt of various compositions and multiple colors overlying limestone. Occasionally 

interbedded layers of rock and clay were encountered in the higher topographic areas and 

siltier strata discovered in the lower topographic areas. Limestone was encountered between 

18 feet NGVD, in the low area in the nmiheast portion of the site at boring location B-5, and 
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109 feet NGVD at boring location B-1, atop the ridge along the western boundary of the site. 

A contour map of the top of limestone is also provided in Appendix A. Review of the 

geologic cross sections and associated limestone surface contour map reveal several 

observations which are important to the hydrogeologic interpretation: 

• The cross sections illustrate the complex interbedded nature of sands and clays in the 

upper strata which appear to create oppmiunities for perched water conditions in small 

localized areas of the site as discussed in Section III. 

• Laterally discontinuous water bearing sand units exist beneath the site, particularly 

east to west. This is most obviously evidenced by the upper fine sand unit in Section 

B-B' which is generally found between 80 and 120 feet, NGVD between boring B-8 

and boring B-2 but pinches out before reaching B-1. A similar situation is evident 

from north to south in Section A-A'. 

• The elevation ofthe limestone surface is highly variable across the site. Generally, the 

limestone surface slopes from a high of 100 feet, NGVD in the western pmiion of the 

site to 10 feet, NGVD in the eastern pmiion. A low point is observed in boring B-15 

in the center of the site. 
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Historically, the site hydrogeologic regime has been interpreted to include a surficial aquifer 

and the semi-confined Floridan aquifer. As a result, the site monitoring network includes 

groundwater monitoring well clusters with shallow wells screened within unconsolidated 

sands and clays and deeper wells screened within the limestone of the upper Floridan aquifer. 

Surficial Aquifer 

Prior to 2007, contour interpretations of the surficial aquifer varied in both directions and the 

aerial extent of the water bearing unit itself. Contour maps prepared by Hartman & 

Associates, Inc. in 2001 through 2005 (Appendix B) show a surficial aquifer of limited extent 

primarily on the eastern portion of the site. This interpretation is consistent with the limited 

lateral continuity of the fine sand unit discussed in Section II. Surficial aquifer groundwater 

monitoring well water elevations for 2009 through 2011 are presented in Table 2. The data 

was used to create the hydrograph in Figure 2. 

TABLE2 
Groundwater Elevations (Feet, NGVD) 

09Sl 09S2 
MW-lA DRY DRY 
MW-3* DRY DRY 
MW-4 74.46 80.30 
MW-SA 65.62 71.80 
MW-6 61.63 67.85 
MW-8* DRY DRY 
MW-7A 60.92 67.31 
MW-9* DRY DRY 
MW-10* DRY DRY 
MW-11 64.77 67.38 
MW-12A 61.69 66.96 
P-4 59.66 66.31 
P-6 52.04 59.00 
P-11 87.51 87.49 

DRY= insufficient water for sample collection 

*Water contained within well sump only 
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lOSl 10S2 
DRY DRY 
DRY DRY 
78.25 81.22 
69.65 74.02 
65.64 71.06 
DRY DRY 
65.53 69.82 
DRY DRY 
DRY DRY 
65.92 69.84 
64.64 70.24 
64.34 69.26 
56.84 61.54 
87.46 92.48 

11Sl 11S2 
DRY DRY 
DRY DRY 
79.30 82.35 
70.58 75.56 
66.65 71.12 
DRY DRY 
65.87 70.26 
DRY DRY 
DRY DRY 
66.21 70.39 
65.94 69.91 
64.78 69.91 
57.33 61.65 
95.67 99.48 
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Water levels show a seasonal fluctuation with highs observed during the second semiannual 

events. Water levels generally increased during the 2009 to 2011 period. As the data in Table 

2 shows, surficial aquifer monitoring wells MW-lA, MW-3, MW-8, MW-9 and MW-1 0 were 

consistently dry (or contained water within the well sump only) during the entire period. The 

hydrograph in Figure 2 shows that piezometer P-11 and possibly monitoring well MW-4 arc 

perched. The hydrograph also shows the piezometer P-6 may not be hydraulically connected 

to the other shallow monitoring wells. 

TABLE 3 (Revised) 

Water Column Height in Feet* 

0951 0952 1051 1052 1151 1152 

MW-1A 0 0 0 0 0 0 

MW-3A** - 0 0.34 0.39 0.39 0.49 

MW-4A 0.43 6.27 4.22 7. 19 7.19 8.32 

MW-SA 8.98 15.16 13.01 17.38 17.38 18.92 

MW-6 3.03 9.25 7.04 12.46 12.46 12.52 

MW-7A 6 12.39 10.61 14.9 14.9 15.34 

MW-8** 0.54 0.56 0.53 0.52 0.52 0.83 

MW-9** 0.21 0.26 0.31 0.24 0.24 0.25 
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MW-10** 0.13 0.13 0.1 

MW-11 2.92 5.53 4.07 

MW-12A 1.76 7.03 4.71 

*Includes water contained within well sump 

**Represents water contained within well sump only 

0.11 0.11 

7.99 7.99 

9.31 9.31 
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0.41 

8.54 

9.96 

The heights of the water columns in each of the shallow monitoring wells are shown in Table 

3 and Figure 3. Initially, it would appear that the monitoring wells with very little water may 

be screened at higher elevations than those wells which consistently contain ample water. 

However, when water column heights are compared to well screen elevations as in Table 4 

there is no correlation with the exception of monitoring well MW -1 A which is obviously 

screened at a much higher elevation than the remaining wells. The remaining data shows that 

wells that are screened at comparable elevations (e.g., MW-3A and MW-4A) have very 

disparate water column heights (less than 1 foot for MW-3A and between 4 and 8 feet for 

MW-4A). Similarly, the data in Figure 3 does not appear to show a consistent correlation to 

the monitoring well locations shown in Figure 1. Water is consistently observed in the 

monitoring wells in the northeastem pmiion of the site (e.g. MW-4, MW-5, MW-6 and MW-

7A). However, wells located in the east-central and southeastern pmiions of the site (e.g., 

MW-8, MW-9 and MW-10) consistently lacked water (or contained water within the well 

sump only). This data appears to contradict the presence of a laterally continuous surficial 

aquifer even in the eastern pmiion of the site. 
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*Levels in MW-3A, MW-8, MW-9 and MW-10 represent water within sump only 
**Levels in all wells include water contained within the well sump 

TABLE 4 (Revised) 
Water Column Height Relative to Screen Elevation 

Top of Screen Elevation Bottom of Screen Elevation 
(Ft, NGVD) 

MW-1A 129.72 

MW-3A 93.92 

MW·4A 97.19 

MW·SA 79.24 

MW-6 81.65 

MW-7A 77.87 

MW-8 87.20 

MW-9 96.25 

MW-10 91.96 

MW-11 84.95 

MW-12A 82.23 

*Represents water retamed wtthin sump 
**Includes water column retained with sump 

(Ft, NGVD) 

109.72 

73.92 

77.19 

59.24 

61.65 

57.87 

67.20 

81.25 

76.96 

64.95 

62.23 
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Average Water Column 
Height (Ft) 

0 

0.3* 

5 .6** 

15.1 ** 
9.5** 

12.4** 

0.6* 

0.3* 

0.2* 

6.2** 

7.0** 
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Despite the presence of a relatively significant water column observed in monitoring well 
MW -12A, groundwater samples have not been collected from this well during the permit 
period due to draw down rates. It is recommended that MW 12l" be re developed and 
sampled or if re development does not result in collection of viable sample the 'Nell should be 
replaced. However, installation of a replacement well for MW-12A is not recommended at 
this time since MW-12A and MW-12B will be utilized as "water level only" wells (see Table 
1 and Figure 1 of the March 2013 version of the GWMP). 

Monitoring well MW -6 is the only surficial aquifer monitoring well on site without a 
conesponding Floridan aquifer monitoring well installed in cluster. It is recommended that a 
Floridan aquifer monitoring well (MW-6B) be installed adjacent to MW-6 so that during 
intervals in which MW-6 contains insufficient water for sampling, a sample can be collected 
fromMW-6B. 

Floridan Aquifer 

Regional Floridan aquifer potentiometric contour maps prepared by the Southwest Florida 

Water Management District (SWFWMD) are provided in Appendix D. The regional maps 

show that the site is located in an area of relatively low hydraulic gradient. The flow direction 

indicated by the SWFWMD maps is to the north-northwest. Floridan aquifer potentiometric 

surface contour maps prepared from data collected at the East Pasco Landfill located to the 

northeast of the site are provided in Appendix E. Interpretations of the Floridan aquifer flow 

direction at the East Pasco Landfill varied from west to east, though a northerly component 

was also commonly present. A groundwater divide was also observed in the center of the site 

in several maps. 

Floridan aquifer groundwater monitoring well water elevations for 2009 through 2011 are 

presented in Table 5. The data was used to create the hydrograph in Figure 4. Water levels 

show a seasonal fluctuation with highs observed during the second semiannual events. Water 

levels generally increased during the 2009 to 2011 period. 

Floridan aquifer potentiometric surface contour maps for the site are provided in Appendix F. 

Floridan aquifer flow beneath the site during this period was consistently to the west

nmihwest, with the highest elevations located in the southeastern corner of the site. A nmih

nmiheasterly flow component was also consistently observed in the northeastern corner of the 

site. This flow pattern is consistent with the regional interpretation as well as the 

interpretations from the adjacent East Pasco Landfill. As expected from the regional maps, 

the hydraulic gradient was very slight during each monitoring event. 
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TABLE 5 (Revised) 
Groundwater E levations (Feet, NGVD) 

0981 0982 lOS I lOS2 

MW-lB 60.77 67.08 65.40 69.46 

MW-3B 61.02 67.30 65.63 69.74 

MW-4B 6 1.05 67.33 65.66 69.79 

MW-SB 60.89 67.17 65.48 69.64 

MW-7BR 60.97 67.26 65 .56 69.69 

MW-88 6 1.05 67.39 65.63 69.77 

MW-9B 6 1.24 67.48 65.78 69.9 1 

MW-108 61.20 67.47 65.77 69.92 

MW-118 60.93 67.21 65.52 69.61 

MW-128 61.24 67.50 65.83 69.89 

J>-JO 60.85 67. 13 65.46 69.59 

J>-8 65.73 64.05 68. 11 

FIGURE 4 (Revised) 

Floridan Aquifer Hydrograph 
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Monitoring well MW-9B contained insufficient water for sample collection during both 2009 
semiannual sampling events. Since 2010, MW-9B has contained sufficient water for sample 
collection. In the event that MW -9B contains insufficient water for sample collection in 
future monitoring events, the Depattment will be notified within 7 days and a replacement 
well will be installed and sampled during the next semiannual monitoring event. 

Groundwater Flow Characteristics 

Detailed infmmation regarding hydraulic conductivity, hydraulic gradient, effective 
porosity, groundwater velocity of the surficial and Floridan aquifers as well characteristics 
of the confining layer are provided in the July 6, 2006 Response to 211

d Request for 
Additional Information (Jones Edmunds, 2006). Hydraulic conductivity values were 
dete1mined through slug testing originally performed by Tetra Tech HAl and submitted in 
the July 2005 Hydrogeological Investigation and Groundwater Monitoring Plan with 
additional testing performed by Jones Edmunds in 2006. The hydraulic conductivity values 
and effective porosity ranges provided in Table 5-2A (JEA 2006) are shown below: 

Surficial Aquifer 

Test Location Hydraulic Conductivity (ft/day) Effective Porosity (range) 

P-2 (B-3) 2.49 0.25-0.45 

p ~ EB §j &!--& Q.:6§ Q.4§ 

P-5 (B-7) 1.68 0.25-0.45 

P-7 (B-9) 2.63 0.25-0.45 

P-8 (B-10) 2.61 0.25-0.45 

Floridan Aquifer 

Test Location Hydraulic Conductivity (ft/day) Effective Porosity (range) 

ILm ~ Q.~ Q.§ 

MW-5B 4.22 0.3-0.5 

MW-7B 5.27 0.3-0.5 

MW-10B 30.05 0.3-0.5 

Using these values and hydraulic gradient values calculated from groundwater elevation 
data collected in 2003 and 2005, Jones Edmunds calculated the following velocity ranges: 

Surficial Aquifer 

Test Location Groundwater Velocity Range (ft/day Groundwater Velocity Range 
(:ft/year) 

P-2 (B-3) 0.012-0.033 4.38- 12.04 

p ~ EB §j Q.Ql2 Q.Q99 4.~8 ~e.B 
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P-5 (B-7) 

P-7 (B-9) 

P-8 (B-10) 

Floridan Aquifer 

0.006-0.012 

0.004-0.01 

0.004-0.01 
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2.19-4.38 

1.46-3.65 

1.46-3.65 

Test Location Groundwater Velocity Range (ft/day Groundwater Velocity Range 
(ft/year) 

P--:1B Q.QQ€) Q.Ql4 ~.±9 §.±± 

MW-5B 0.003 - 0.007 1.09-2.56 

MW-7B 0.005-0.017 1.83- 6.21 

MW-10B 0.067- 0.156 24.46- 56.94 

In order to update the groundwater velocity calculations, hydraulic gradient values were 
calculated from Floridan aquifer groundwater elevation data collected between the first 
semiannual monitoring event of 2009 and the second semiannual monitoring event of 2011. 
Gradient values for the surficial aquifer were not updated due to the lack of groundwater 
elevation data from dry wells during drought. 

Floridan Aquifer Horizontal Hydraulic Gradients 2009 - 2011 

Apr-09 Oct-09 Dec-09 Sep-10 Mar-11 Mar-12 Median 

Gradient 
NearMW-9B 0.00035 0.00032 0.0004 0.00037 0.00013 0.00025 0.00034 

Gradient 
NearMW-5B 0.00032 0.00032 0.00036 0.0003 0.0003 0.0005 0.00032 

The hydraulic gradients calculated using the 2009-2011 groundwater elevation data were 
comparable to those calculated by Jones Edmunds using 2003 and 2005 groundwater 
elevations. 

Using the horizontal hydraulic conductivity and effective porosity values presented in Table 
5-2A of the July 2006 Jones Edmunds document and the horizontal hydraulic gradient 
values calculated for the 2009-2011 time period, a range of Floridan aquifer groundwater 
velocities was calculated using the modified Dm·cian equation: 

VH = KHiH/ ne 

where: VH =average horizontal groundwater velocity (ft/day); 

KH =average horizontal hydraulic conductivity (ft/day); 

iH =average horizontal gradient (ft/ft); and 

fie =effective porosity (30%- 50% range for sandy soils) 

11 



The resultant VH values for the Floridan aquifer are tabulated below: 

Groundwater Velocities 

Minimum 

Maximum 

(ft/day) 

0.001 

0.05 

(ft/year) 

0.04 

18 

Enterprise Class III Landfill 
Water Quality Monitoring Plan 

Revised March 2013 

A semiannual sampling frequency is adequate to detect potential groundwater quality standard 
exceedances based upon the calculated flow velocities. Maximum groundwater flow 
velocities were less than 50 feet per six months within both the surficial and Floridan aquifers. 

Confining Unit Characteristics 

Vertical hydraulic gradients and groundwater velocities were calculated by Jones Edmunds in 
the Response to Comment 6.f in the July 5, 2006 Response to 2nd Request for Additional 
Information and Section 5.2.3 of the revised Hydrogeologic Investigation. The maximum 
vertical groundwater velocity was calculated to be 1.06 feet per year with a median of 0.007 
feet per year (both with positive values indicating a downward flow direction). The median 
vertical groundwater velocity (0.007 ft/year) was compared to the median horizontal 
groundwater velocity (3. 7 ft/year) which indicated that leakage through the confining unit was 
unlikely. At the median veiiical groundwater velocity it would take any leakage over 700 years 
to penetrate 5 feet of the confining unit. 

Depth to water measurements were made by L&A staff on March 7, 2013. The March 7, 2013 
water level data is provided in Table 7. Groundwater contour maps generated from the March 
2013 data are provided in Appendix I. 

Groundwater elevations for paired surficial and Floridan aquifer wells were reviewed to 
provide an evaluation of the continuity of the confining layer overlying the Floridan aquifer 
beneath the site. The data is summarized in Table 8. The differential in water levels between 
paired wells is much more significant in the MW-4, 5 and 7 well clusters than in the MW-11 
and 12 well clusters. The vertical gradient was consistently downward in well clusters MW-4, 
5 and 11. The ve1iical gradient was consistently upward in well cluster MW -7 and variable in 
well cluster MW-12. The very minor differential in water levels in the MW-11 and 12 well 
clusters and the fluctuating direction of the vertical gradient in the MW-12 well cluster appears 
to indicate that the continuity of the confining layer is limited in the southeastern pmiion of the 
site. However, the consistent and more substantial differential in well clusters MW-4, 5 and 7 
appears to indicate that continuity of the confining layer is consistent in the west-northwestern 
pmiion of the site. 

12 



TABLE7 

Groundwater 
Well Elevations 

(Ft, NGVD) 
MW-1A 0.00 
MW-18 69.38 
MW-3A* 0.00 
MW-38 69.60 
MW-4A 78.09 
MW-48 69.66 
MW-5A 72.26 
MW-58 69.51 
MW-6 69.83 
MW-7A 66.99 
MW-78R 69.57 
MW-8* 64.83 
MW-88 66.55 
MW-9* 78.85 
MW-98 69.76 
MW-10* 74.44 
MW-108 69.78 
MW-11 70.00 
MW-118 69.52 
MW-12A 69.88 
MW-128 69.79 
MW-158 69.58 
MW-168 69.67 
MW-178 69.70 
P-4 68.89 
P-6 60.77 
P-8 67.99 
P-10 69.41 
P-11 99.38 
*water in sump only 

Depth to 
Water 

(Ft) 
DRY 

104.73 
DRY 
15.20 
22.50 
31.21 
14.48 
16.19 
18.82 
31.42 
33.70 
35.27 
38.87 
29.15 
39.99 
37.18 
40.22 
34.45 
36.59 
51.55 
52.05 
78.29 
68.34 
17.51 
15.66 
33.39 
65.95 
63.19 
51.38 
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TABLES 

13S1 11S2 11S1 

Differential 
Vertical 

Differential 
Vertical 

Differential 
Vertical 

Well Gradient Gradient Gradient 
(feet) (feet) (feet) 

Direction Direction Direction 

MW-4A 
8.43 Downward 12.22 Downward 13.36 Downward 

MW-48 
MW-5A 

2.75 Downward 5.59 Downward 4.79 Downward 
MW-58 
MW-7A 

-2.58 Upward -2.1 Upward -2.31 Upward 
MW-78R 
MW-8 

NA* NA NA NA NA NA 
MW-88 
MW-9 

NA* Downward NA NA NA NA 
MW-98 
MW-10 

NA* Downward NA NA NA NA 
MW-108 
MW-11 

0.48 Downward 0.38 Downward 0.39 Downward 
MW-118 
MW-12A 

0.09 Downward -0.39 Upward -0.17 Upward 
MW-128 

*Shallow wells contained water within sump only 

10S2 10S1 

Differential 
Vertical 

Differential 
Vertical 

Gradient Gradient 
(feet) (feet) 

Direction Direction 

11.43 Downward 12.59 Downward 

4.38 Downward 4.17 Downward 

-2.18 Upward -2.34 Upward 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

0.23 Downward 0.40 Downward 

0.35 Downward -1.19 Upward 
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09S2 09S1 

Differential 
Vertical 

Differential 
Vertical 

Gradient Gradient 
(feet) (feet) 

Direction Direction 

12.97 Downward 13.41 Downward 

4.63 Downward 4.73 Downward 

-2.26 Upward -2.36 Upward 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

0.17 Downward 3.84 Downward 

-o.54 Upward 0.45 Downward 



Well Clusters 8, 9 and 10 
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Boring logs for wells MW-8/MW-8B, MW-9/MW-9B and MW-10/MW-lOB were not 
located within our files or on the Depmiment's Oculus website. However, lithologic logs 
for the nearest borings were located including B-8 to the nmih of the MW -8 well cluster, 
boring B-16 to the west of well cluster MW -8, boring DCLO 1-11 to the west of the MW -9 
well cluster and boring B-9 near the MW -11 well cluster. The boring logs show highly 
vmiable limestone surface elevations (summarized in Figure 7, HAl 2005): 

Boring Limestone Surface Elevation (ft, NGVD) 

B-8 50 

B-16 5 

DCLOl-11 76 

B-9 40 

The geologic cross sections provided in Figures 5 and 6 of the 2005 HAl application also 
show that the potentiometric surface of the Floridan aquifer exists within both limestone 
and in some areas, within sands and clayey sands above the limestone. As a result, the 
placement of the screened intervals of the Floridan aquifer monitoring wells cannot be made 
solely on the limestone surface elevation. 

The screened intervals for the monitoring wells in question are provided below (rounded 
from values provided in Table 1), again with all elevations in feet, NGVD. 

Well Bottom of Screen Top of Screen Elevation 
Elevation (ft, NGVD) (ft, NGVD) 

MW-8 67 87 

MW-8B 54 69 

MW-9 81 96 

MW-9B 64 79 

MW-10 77 92 

MW-lOB 51 66 

With the exception of the MW -10 well cluster, the screened intervals of the surficial aquifer 
wells m·e located just above the screened intervals of the Floridan aquifer wells. This means 
that the surficial wells cannot be installed any deeper than they currently are. The ve1iical 
separation of screened intervals between MW -1 0 and MW -1 OB is slightly greater than for 
the 8 and 9 well clusters. However, the 11 feet of ve1iical separation is likely insufficient to 
justify the expense of installing a replacement well for MW -10 which would be screened 
only a few feet below the cuiTent screened interval. 

15 



16 

Enterprise Class III Landfill 
Water Quality Monitoring Plan 

Revised March 2013 



IV GROUNDWATERQUALITY 

Enterprise Class III Landfill 
Water Quality Monitoring Plan 

Revised March 2013 

Groundwater parameters consistently reported above the Laboratory Detection Limit are 
specifically addressed in the following section. A tabular summary of all analytical data 
collected during the report period is provided in Appendix G. 

The groundwater quality of monitoring wells was compared with background water quality 
values published by the Southwest Florida Water Management District (SWFWMD). The 
FDEP (formerly known as the Department of Environmental Regulation) established the 
background water quality of Florida's major aquifers by sampling approximately 1,600 wells 
in five water management districts from 1984 through 1988 for various contaminants. The 
background quality of groundwater was established to meet one of the requirements of the 
Water Quality Assurance Act passed in 1983 by the Florida Legislature. Approximately 577 
wells in the surficial aquifer and 875 wells in the Floridan aquifer were sampled to establish 
the background water quality of these aquifers. The Florida Geological Survey published the 
results of this study in 1992 (FGS 1992). Table 6 presents background concentrations as 
listed in FGS (1992) for the constituents of concern in surficial and Floridan aquifer 
monitoring wells in SWFWMD. 

Table 6 Background Concentrations of Relevant Constituents in Southwest Florida Water 
Management District Evaluation 

Surficial Aquifer Floridan Aquifer 
Constituents of Number of Concentration Number of Concentration 
Concern Samples* Range Samples Range 

Mercury (J.lg/L) 67 (3) <0.1-3.1 154 (0) <0.1-1.3 

TDS (mg/L) 83 (11) 1-1,77,000 161 (47) 55-5,990 

hon (J.lg/L) 39 (30) <100-43,900 70 (21) 10-55,700 

Nitrate-N (mg/L) 84 (1) <0.0 1-52.52 153 (0) <0.01-4.64 

Chloride (mg/L) 86 (3) 0.6-8,520 169 (24) 1.7-20,500 

Sodium (mg/L) 85 (2) 0.7-3,730 165 (18) 1.8-1,450 

pH (SU) 97 (52) 3.9-8.6 172 (16) 6.0-10.7 

Conductivity (J.lS/cm) 100 30-24,000 194 100-46,000 

Temperature (0 C) 99 21.0-31.5 191 21.5-30.5 

* Values in parenthesis are number of samples that exceeded the cunent GCTLs 
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The pH is a measure of strength of acid or base in a solution and its value ranges between 0 to 
14. A solution with pH of 7 is neutral solution. Solutions with pll below 7 are considered 
acidic and the solutions with pH greater than 7 are considered basic. pH reflects the potential 
for acid-base reactions in water, and is o rten treated as a variable that determines the reactions 
in the aquifer system, rather than as the product of those reactions. pJJ values for all 
groundwater monitoring well samples arc provided in Figure 5. The Secondary Drinking 
Water Standard (SDWS) for pH is 6.5 to 8.5 S.U. The majority of the data is within the 
SDWS range and showed no trend over time. Samples collected from monitoring wells MW-
5A, MW-7A and MW-11 consistently reported pll values between 4.5 and 5.5 S.U., which is 
a common range for sandy shallow aquifers in Florida and comparable to the PGS background 
levels listed in Table 6. 

The plJ for samples collected from MW-7BR began over 9 S.U. The theory proposed at Lhe 
time of installation of MW-78R was grout influence either from the abandoned MW-7B or 
from MW-7BR itself. Since 2009, pll has shown a consistent downward trend in samples 
collected from MW-7BR with the last three event values reported within the SOWS range. 
This trend appears to affirm the original theory regarding grout influence since such influence 
would be assumed to be temporary. 

FIGURE 5 
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Conductivity is a measurement of the ability of water to pass elect.rical current and is affected 
by the presence of dissolved solids such as anions and cations in the water. Conductivity 
values are shown in Figure 6. The graph shows a slight seasonal variation with higher values 
generally observed during the second scmiallnual events. With the exceptions ofMW-lB and 
MW-3B, conductivity values were generally higher in the Floridan aquifer wells relative to 
the values reported for the smficial aquifer wells. All values were within the range of FGS 
background values listed in Table 3. 

FIGURE 6 
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Turbidity indicates the presence of suspended materials such as soil particles, algae, plankton, 
microbes, and other substances in the water. Higher turbidity may also be related to higher 
temperature and the presence of lower levels of dissolved oxygen (DO) in water. Turbidity 
values are shown in Figure 7. Several events reported Turbidity al significantly elevated 
levels, most notably in monitoring well MW-1 1 during the first semiannual 201 1 event. 

FIGURE? 
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The trend in measured DO was variable. In several cases, insufficient water in the wei I 
precluded measurement of DO. MW-llB showed a generally decreasing trend, while MW-
12B showed an obvious seasonal variation.. The variation in DO levels has been previously 
evaluated (sec Appendix H) and could be attributed to a variety of factors, including on-going 
excavation and cell construction activities at the site. 
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Total Dissolved Solids (TDS) were reported slightly above the SOWS of 500 mg/L in MW-4 
at a level of 530 mg/L during the 09S2 event only. This is most likely due to the low water 
level in this well. There was enough water for sample collection in this well during 09S2, 
1 OS2 and 11 S2 events only. MW -4 contained insufficient water for sampling during all other 
sampling events. In general, TDS values showed no significant trends over time. The 
comparison of surficial aquifer values to Floridan aquifer values reveals no consistent 
differentiation - with most TDS values between 100 and 200 mg/L for wells from both 
aquifers. 

FIGURE9 
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Chromium was reported above the PDWS of 100 f!g/L in MW-lB during lOSl at a level of 
123 f!g/L and in MW -11 dming 11 S 1 at a level of 696 J.lg/L. both Chromium values arc 
directly correlated to high Turbidity values in each well a t the time of sampling. The 
Turbidity value in MW-lB was 16.20 NTU during the 10Sl event. The turbidity value in 
MW-11 was 46 NTU during the 11S1 event. The Chromium concentrations reported during 
the remaining events of the report period were less than 13 f!g/L in samples collected from 
MW-IB and less than the laboratory detection limit of 4.5 f.Lg/L in samples collected from 
MW-11. Based on the Chromium values reported before and after the two elevated values 
and the direct relationship to elevated Turbidity, the reported Chromium exceedances do not 
appear to be l'epresentalive of actual dissolved Chromium concentrations in groundwater. 

FIGURE 10 
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The concentrations in each well were within the background iron concentration (<100-43,900 
f.!g/L) of the surficial aquifer in the SWFWMD as shown in Table 6 (FGS, 1992). The 
highest values were repmied for samples collected from monitoring wells MW-11 (surficial) 
and MW -8B (Floridan). The iron concentrations for MW -11 are likely influenced by the high 
turbidity values in this well. 

The presence of iron at the concentrations measured at the site may be attributable simply to 
normal background concentrations or potentially by an alteration in the redox conditions 
beneath the landfill in the surficial aquifer as a result of landfill construction activities. The 
site has implemented a cell construction sequence that includes the placement and compaction 
of compacted clay prior to waste placement. Iron is a naturally-occuning mineral in most 
Florida soils and the state of iron is greatly affected by redox conditions within the aquifer. In 
the presence of oxygen (oxidizing condition), naturally-occurring iron remains in the 
precipitate fmm, while the absence of oxygen (reducing conditions) can cause the solid-phase 
iron to become soluble. 

The construction of a landfill (either a lined or an unlined landfill) can disturb the natural 
redox conditions beneath the landfill footprint by limiting the natural transpmi of atmospheric 
oxygen into the surficial aquifer. The limited availability of oxygen that results can cause the 
aquifer to transition into reducing conditions, thus causing the iron to enter into the dissolved 
phase- this process is typically refened to as reductive dissolution. This phenomenon has 
been observed at several other landfills (lined and unlined) throughout the US and Florida, 
including two lined facilities in the FDEP's Southwest District. 

FIGURE 11 
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Mercury was detected above the PDWS of 2~tg/L in one sample collected during 0982 from 
monitoring well MW-7A. Four samples collected after the 0982 event (December 2009, 
September 2010, March 2011 , and September 201 1) did not show any exceedance of the 
GCTL for mercury. Hence, the exceedancc of mercury concentration to its GCTL can be 
considered an isolated event and the data do not support that the landfill is causing 
excccdances to the FDEP's groundwater standards for mercury at the site. 

FIGURE 12 
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Nickel exceeded the PDWS of 100 J.lg/L in the sample collected from MW-11 during the 
March 20) 1 sampling event. The results of the next routine groundwater sampling event in 
September 2011 showed a nickel concentration below the LDL. Based on field sampling 
logs, MW-11 contained approximately 4 feet of water at the time of the March 201 1 sampling 
event and the sample collected for MW-11 was taken beto re the FDEP-specified turbidity 
levels (per FDEP groundwater sampling standard operating procedures) could be reached. 
Thus, the higher turbidity level likely contributed to the elevated concentration of nickel in 
this monitoring event. Given that nickel was detected above the PDWS in one instance over 
several years of monitoring, and given the circumstances surrounding the March 2011 
sampling event) the historical data do not support that the landfill is causing exceedances of 
the PDEP's groundwater standards for nickel. 
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Vanadium was reported below the GCTL of 49 j..lg/L for all samples during the report period. 
The highest values were reported for samples from MW-7BR, with slightly lower values 
reported for samples from MW-SB. Values from the remaining wells were all less than 4 
~Lg/L. 

FIGURE 14 
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The GCTL for 1,2-Dibromoethane is 0.02 ~tg/L. All samples reported 1,2-Di.bromoethane 
below the LDL dtu·ing the entire report period with the exception of two isolated values 
reported in samples collected from MW-4 and MW-7A in the Second Semiannual sampling 
event of 2009. The concentrations of 1 ,2-Dibromoethane were found below the LDL in 
previous and subsequent sampling events. Therefore, the 2009 concentrations of 1,2-
Dibromoethane can be considered as an isolated event and not indicative of impacts from the 
landfill. 

FIGURE 15 
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Other parameters detected below groundwater standards but above the laboratory detection 
limit in the monitoring wells include the following: Ammonia Nitrogen, Chloride, Nitrate 
Nitrogen, Antimony, Barium, Beryllium, Cobalt, Copper, Lead, Silver, Sodium, Vanadium, 
Acetone, Benzene, Carbon Disulfide, Chlorofmm, Methyl Iodide, Toluene, and 
Trichlorofluoromethane. 

Some of these parameters were isolated occurrences, displayed no trend, or were not 
confinned in subsequent sampling events and are discussed below: 

Ammonia Nitrogen - Ammonia Nitrogen has been reported above the laboratory detection 
limit (LDL) in MW -8B consistently during the report period ranging from 0.15 to 2. 7 mg/L. 
Ammonia Nitrogen was also reported above the LDL at least one time during the report 
period in MW-4, MW-7A, MW-9B, MW-10B, and MW-11 ranging up to 0.036 mg/L. 

Chloride- Chloride was reported above the LDL in background well MW-1B ranging from 
9.7 to 16 mg/L. Chloride levels in MW-4, MW-7A, and MW-12B were comparable to 
background, ranging from 7.1 to 17. Chloride levels in the remaining wells were slightly 
lower than background, ranging from 4.5 to 11 mg/L. 

Nitrate Nitrogen- Background levels of Nitrate Nitrogen in MW-1B ranged from 3.3 to 5.9 
mg/L. Nitrate Nitrogen levels in MW-12B were higher than background, ranging from 4.1 to 
8.3 mg/L. All other wells reported Nitrate Nitrogen lower than background, ranging from 
below the LDL to 2.8 mg/L. 

Antimony- Antimony was reported above the LDL only during Second Semiannual 2010 in 
MW-4 at a level of 0.72flg/L. All other wells reported Antimony below the LDL for the 
entire report period. 

Barium - Background levels of Barium were below the LDL during the entire report period. 
All downgradient wells reported Barium below the LDL during the report period with the 
exception ofMW-4, ranging from 18.8 to 26.3 flg/L, and MW-8B, ranging from 100 to 204 
flg/L. 

Beryllium- Beryllium was reported above the LDL during Second Semiannual 2010 only in 
MW-3B (0.854 flg/L) and MW-4 (0.751 flg/L). All other wells reported Beryllium below the 
LDL for the entire report period. 

Cobalt - Cobalt was reported below the LDL in all wells during the report period with the 
exception ofMW-8B (3.1 and 3.04 flg/L) and MW-11 (10.6 flg/L). 

Copper - Copper was reported above the LDL at least one time during the report period in 
MW-1B, MW-4, MW-5A, MW-11, and MW-12B, ranging up to 18.9 flg/L. 

Lead- Lead was reported above the LDL only during First Semiannual2010 in MW-5A. All 
other wells reported Lead below the LDL for the entire report period. 
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Silver- silver was repmied above the LDL in MW-11 during First Semiannual 2011 only. 
All other wells reported Silver below the LDL for the entire repmi period. 

Sodium - Background levels of Sodium ranged from 5.66 to 6.8 mg/L during the repmi 
period. All downgradient wells were comparable to background, ranging from 3.6 to 7.7 
mg/L, with the exception ofMW-4 which reported sodium levels from 20.7 to 53.8 mg/L. 

Zinc- Background well MW-1B repmied Zinc below the LDL for the entire repmi period. 
Monitoring wells MW-7A, MW-8B, and MW-9B also reported Zinc below the LDL for the 
report period. The remaining downgradient wells repmied Zinc above the LDL at least one 
time during the report period. The highest Zinc level was repmied in MW-4 at a level of 374 
flg/L. 

Acetone- Acetone was reported above the LDL in MW-4, MW-8B, MW-11, and MW-11B 
ranging from below the LDL to 59 flg/L. 

Benzene- Benzene was reported above the LDL only during First Semimmual 2010 in MW-
8B at a level of 0.48 flg/L. 

Carbon Disulfide - Carbon Disulfide was reported below the LDL for all wells during the 
report period with the exception of Second Semiannual2009 in MW-5A (1.4 flg/L) and MW-
11 ( 4.5 flg/L ). 

Chlorofmm- Chloroform was repmied in background well MW-1B during 2010 at a level of 
0.37 flg/L during both events and during Second Semiannual 2009 in MW-9B at a level of 
0.57 flg/L. 

Methyl Iodide- Methyl Iodide was repmied above the LDL during First Semiannual 2011 in 
MW -11 at a level of 2.2 flg/L. All other wells repmied Methyl Iodide below the LDL for the 
entire repmi period. 

Toluene- Toluene was repmied above the LDL during Second Semiannual 2009 in MW-8B 
at a level of 1.1 flg/L. All other wells repmied Toluene below the LDL for the entire report 
period. 

Trichlorofluoromethane - Trichlorofluoromethane was reported above the LDL at least one 
time during the repmi period in MW-9B, MW-10B, MW-11, MW-11B, and MW-12B, 
ranging from below the LDL to 6.2 flg/L. All other wells reported Trichlorofluoromethane 
below the LDL for the entire report period. 
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Surface water was sampled only twice during the report period and, therefore, the data set is 
insufficient to produce valid time series plots. A tabular summary of parameters reported 
above the LDL is provided in Appendix G. Iron was the only parameter reported above the 
GCTL in either surface water sample, with concentrations of 512 and 345 f!g/L. 
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Landfill Pe1mit Application,' prepared by Hartman & Associates, Inc., dated November 
2000 and subse~uently revised 
Response to 211 Request for Additional Infmmation, Enterprise Recycling and Disposal 
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APPENDIXB 

Enterprise Class III Landfill 
Water Quality Monitoring Plan 

Revised March 2013 

2001-2005 SITE SURFICIAL AQUIFER GROUNDWATER 
CONTOUR MAPS 
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PARA!\1ETERS AT OR ABOVE THE LABORATORY DETECTION LIMIT 

ENTERPRISE CLASS III LANDFILL AND RECYCLING FACILITY 

APRIL 2009 THROUGH SEPTEMBER 2011 

PARAMETER 

STANDARD 
UNITS 

Baclwound 
MW-IB 

MW-IB 

MW-IB 

MW-IB 

MW-IB 

Detection 
MW-3B 

MW-3B 
MW-3B 

MW-3B 
MW-3B 

MW-3B 

MW-4 

MW-4 

MW-4 

MW-4B 
MW-4B 

MW-4B 

MW-4B 

MW-4B 
MW-4B 

MW-5A 

MW-5A 

MW-5A 

MW-5A 

MW-5A 

MW-5A 

MW-58 

MW-58 

MW-5B 

MW-5B 

MW-5B 

MW-5B 

10n12oo9 

I2/30/2009 

9/7/2010 

3/15/2011 

9/13/2011 

4/15/2009 

10/612009 

1212112009 

9/9/20IO 

3/15/2011 

9/14/2011 

IOn/2009 

9/9/2010 

9/14/2011 

4/15/2009 
10/6/2009 

12121/2009 

9/8/20IO 

3/15/2011 

9/14/2011 

4/16/2009 

IOn/2009 

1212212009 

9/8/2010 

3/16/2011 

9/14/2011 

4/15/2009 

10/6/2009 

I2!2I/2009 

91812010 

3/16/2011 

9/14/2011 

Monday. December 03, 2012 

CONDUC
TIVITY 
(FIELD) 

(I) 
J.llll)tos/cm 

284 

283 

286 
341 

393 

345 

344 
324 

314 
361 

336 

1007 

622 

853 

280 

258 

247 
225 

251 
248 

65 

74 

64 

70 

65 

82 

282 

261 

251 
236 

262 

249 

DISSOLVED 
OXYGEN 
(FIELD) 

(I) 
ppm 

4.70 

5.33 

5.17 

4.97 

7.01 

2.68 

1.71 

1.90 

1.86 
1.73 

2.27 

0.48 

3.30 

2.49 

3.41 

2.47 

2.78 
2.58 

2.53 
2.89 

5.41 

5.17 

5.66 

2.19 

4.79 

4.90 

3.35 

2.57 

2.4I 
3.59 

3.54 

3.86 

GROUND- pH (FIELD) REDOX 
WA1ER POTENTIAL 

ELEVATION 

(I) 6.5-8.5 s.u.•• (1) 
NGVD FT S.U. mY 

67.08 

65.40 

69.46 

65.62 

69.90 

61.02 

67.30 
65.63 

69.74 

65.91 

70.09 

80.26 

81.22 

82.35 

61.05 

67.33 

65.66 

69.79 

65.94 
70.13 

65.62 

71.80 

69.65 

74.02 

70.58 

75.56 

60.89 

67.17 

65.48 
69.64 

65.79 

69.97 

7.67 

7.40 

7.39 

7.52 
7.45 

7.34 

7.25 

6.99 

6.91 

7.19 

7.15 

5.94 

6.05 

6.16 

7.53 

7.52 

7.29 

6.95 

7.56 

7.49 

4.93 

5.00 

4.84 

5.13 

4.56 

4.78 

7.47 

7.53 

7.32 

7.22 

7.55 

7.40 

74.6 

68.5 

72.4 

-34.8 

9.6 

93.4 

112.3 

81.8 

13.1 

-54.6 

35.4 

164.7 

52.0 

66.9 

51.4 

126.8 

62.1 
74.1 

-50.1 

37.7 

359.3 

217.3 

298.0 

162.8 

33.1 

41.2 

44.3 

132.3 

53.2 

36.8 

0.5 

29.8 

TEMPER
ATURE 
(FIELD) 

(I) 
degC 

23.96 

25.03 

24.67 

23.57 

22.87 

24.30 

24.53 
24.03 

24.50 

23.18 

23.29 

26.32 

27.14 

25.53 

24.74 

24.61 

24.52 

24.49 

23.84 

22.36 

20.11 

25.88 

22.75 

25.38 

22.85 

25.67 

24.62 

24.60 
24.17 

23.65 

22.95 

22.53 

TURBIDITY 
(FIELD) 

(I) 
NTU 

1.46 

16.20 

4.40 

17.20 

1.60 

0.320 

0.20 

0.70 

1.10 
0.90 

0.40 

3.52 

14.90 

9.90 

0.500 

0.13 

2.80 

0.40 
0.50 

0.50 

22.9 

1.98 

18.20 

6.00 

15.90 

1.90 

0.770 

0.84 

5.50 

0.90 

1.50 

0.80 

Al'AMON1A 
NTIROGEN 

2.8 mg!L••• 
mg!L 

<0.010 

<0.010 

<0.010 

<0.0065 

<0.0073 

<0.0!0 

<0.010 

<0.010 

<0.010 
<0.0065 

<0,0073 

0.025 

<0.010 

<0.0073 

<0.010 

<0.010 

<0.010 

<0.010 

<0.0065 

<0.0073 

<0.010 

<0.010 

<0.010 

<0.010 

<0.0065 

<0.0073 

<0.010 

<0.010 

<0.010 

<0.010 

<0.0065 

<0.0073 

CHLORIDE 

250 mg!L•• 
mg!L 

9.7 

11 

14 

16 

27 

5.9 

5.2 

5.0 

5.3 

5.2 

5.2 

13 

9.5 

14 

5.6 

5.7 

5.5 
5.7 

5.7 

5.9 

5.6 

6.1 

5.8 

6.4 

5.9 

4.6 I 

4.7 I 

4.7 I 

4.5 I 
4.7 I 

4.ii 
4.81 

NITRATE 
NTIROGEN 

10 mg!L• 
mg/L 

3.3 

4.3 

4.2 

5.9 

8.4 

0.62 

0.78 I 

0.46 

0.44 I 

0.58I 

0.57I 

1.3 
0.771 

<0.052 

0.47 

0.73 I 

0.44 
0.36 I 

0.581 

0.581 

0.58 

0.92 I 

0.71 I 
0.22 I 

0.88 I 

1.2 

1.1 
1.2 

0.98 

0.82 I 

1.2 

1.2 

TOTAL 
DISSOLVED 

SOLIDS 

500 mg!L .. 
mg!L 

180 

ISO 

I80 

210 

270 

188 

190 

170 

200 
230 

200 

530 

440 

450 

!56 

170 

140 

!50 

170 

170 

80 

!00 

28 

48 

70 

64 

!58 

180 

140 

140 

150 

140 

ANTIMONY 

6 11WL" 
!lg/L 

<0.700 

<0.700 

<0.700 

<0.950 

<0.950 

<0.700 

<0.700 

<0.700 

<0.700 

<0.950 

<0.950 

<0.700 

0.720 I 

<0.950 

<0.700 

<0.700 

<0.700 

<0.700 

<0.950 

<0.950 

<0.700 

<0.700 

<0.700 

<0.700 

<0.950 

<0.950 

<0.700 

<0.700 

<0.700 

<0.700 

<0.950 

<0.950 

ARSENIC 

10 !'giL• 

llWL 

<4.00 

<4.00 

<4.00 

<4.10 

<4.10 

<4.00 

<4,00 

<4.00 

<4.00 

<4.10 

<4.10 

<4.00 

<4.00 

<4.10 

<4.00 

<4.00 

<4.00 
<4.00 

<4.10 

<4.10 

<4.00 

<4.00 

<4.00 

<4.00 

<4.10 

<4.10 

<4.00 

<4.00 

<4.00 

<4.00 

<4.10 

<4.10 

BARIUM 

2000 !lg/L" 

!lg/L 

<11.0 

<11.0 

<11.0 

<17.0 

<17.0 

<11.0 

<11.0 

<11.0 

<II.O 

<17.0 

<17.0 

26.31 

18.81 

<17.0 

~~~ 

<II~ 

<I!~ 

~~~ 

~w 

<1~0 

<!!~ 

~~~ 

<11~ 

~I~ 

~~ 

~~ 

~~~ 

<II~ 

~~~ 

<!!~ 

~w 

~w 



PARAMETERS AT OR ABOVE THE LABORATORY DETECTION LIMIT 
ENTERPRISE CLASS Ill LANDFILL AND RECYCLING FACILITY 
APRIL 2009 THROUGH SEPTEMBER 2011 

PARAMETER 

STANDARD 
UNITS 

MW-6 

MW-6 

MW-6 

MW-6 

MW-7A 

MW-7AR 
MW-7A 

MW-7A 

MW-7A 

MW-7A 

MW-7BR 

MW-7BR 

MW-7BR 

MW-7BR 

MW-7BR 

MW-7BR 

MW-8B 

MW-SB 

MW-SB 

MW-SB 

MW-SB 

MW-8B 

MW-9B 

MW-9B 

MW-9B 

MW-9B 

MW-10B 

MW-10B 

MW-IOB 

MW-IOB 

MW-10B 

MW-10B 

MW-11 

MW-11 

MW-11 

MW-11 

10n12oo9 
12/30/2009 

9/8/2010 

9/14/2011 

10n12o09 
11/22/2009 
12130/2009 

9/8/2010 

3/15/2011 

9/13/2011 

4/15/2009 

10/612009 

12122/2009 

9/812010 

3/1512011 

9/1312011 

4/1512009 

10/612009 

1213012009 

9/8i2010 
3/1412011 

9/13/2011 

10n12oo9 
9n12o10 
3/1412011 

9/1312011 

4/15/2009 

10/612009 

12/22/2009 

9n12o10 

3/1412011 

9/13/2011 

10/812009 

9n12o1o 
3/1412011 

9/14/2011 

Monday. December 03. 2012 

CONDUC
TIVITY 
(FIELD) 

(I) 
J!mhos/cm 

95 

91 

67 

68 

93 

92 

88 

138 

133 

143 

213 

216 

211 

220 

244 

236 

698 

739 

650 

542 
650 

577 

484 

460 

575 

524 

230 

234 

220 

256 

308 

283 

62 

71 

77 

79 

DISSOLVED 
OXYGEN 

(F1ELD) 

(I) 
ppm 

5.41 

5.59 

5.98 

5.44 

0.15 

0.17 

0.52 

0.20 

0.55 

0.27 

0.83 

0.94 

1.09 

1.17 

1.39 
2.05 

0.11 

0.12 

0.28 

0.13 
0.24 

0.27 

3.60 

3.40 

3.30 

3.28 

5.15 

1.56 

1.00 

0.43 

0.56 

0.79 

0.20 

0.44 
0.53 

0.41 

GROUND- pH (FIELD) REDOX 
WATER PO~ 

ELEVATION 

(I) 6.5-8.5 S.U. •• (I) 
NGVD FT S.U. mY 

67.85 

65.64 

71.06 

71.12 

67.31 

65.84 

65.53 

69.82 

65.87 

70.26 

60.97 

67.26 

65.56 

69.69 

65.87 

70.05 

54.08 

60.42 

58.66 

62.80 

58.96 

63.17 

67.48 

69.91 

66.08 

70.29 

61.20 

67.47 

65.77 

69.92 

66.09 

70.27 

67.37 

69.84 
66.21 

70.39 

5.29 

4.98 

4.69 

4.70 

4.99 

5.04 

4.97 

4.73 

4.96 

5.10 

9.25 

8.98 

8.37 

8.39 

8.11 

7.69 

6.96 

6.55 

6.53 

6.65 

6.63 

6.75 

6.99 

6.59 

6.79 

6.88 

7.35 

7.28 

6.87 

6.46 

7.03 

6.96 

4.92 

4.87 

4.56 

4.63 

188.0 

178.3 

37.6 

150.0 

190.7 

147.6 

71.1 

104.0 

-56.9 

131.4 

49.5 

14.0 

-75 

35.4 

-89.5 

-208.9 

-96.3 
-301 

-140.5 

104.5 

69.0 

60.1 

74.1 

-64.6 

-64.2 

112.4 

-75.4 

-150.7 

-50.5 

1.4 

135.1 

-87 

11.8 

TEMPER
ATURE 
{FIELD) 

(I) 
degC 

26,25 

24.03 

25.44 

24.59 

27.19 

24.31 

24.30 

27.17 

23.97 

24.89 

25.77 

25.84 

24.57 

24.99 

24.57 

23.44 

27.90 

27.02 

25.84 

26.06 

25.35 

24.72 

28.14 

26.01 

24.77 
24.80 

26.13 

25.88 

24.58 

25,04 

24.25 

24.32 

24.21 

27.69 

24.92 

23.99 

TURBIDITY 
(F1ELD) 

(I) 
NTU 

2.78 

11.50 

17.00 

9.20 

1.06 

0.64 

2.60 

3.90 

2.20 

4.00 

1.91 

2.13 

8.90 

14.50 

2.50 

5.00 

0.270 

3.73 

2.80 

1.00 

1.00 

1.00 

0.52 

2.30 

1.50 

2.00 

0.160 

0.19 

0.60 

0.30 

0.50 

0.60 

0.85 

15.40 

46.00 

15.90 

AMMONIA 
NITROGEN 

2.8mg!L••• 
mgiL 

<0.010 

<0.010 

<0.010 

<0.0073 

0.012 I 

<0.010 

0.032 

0.036 

0.014 I 

<0.010 

<0.010 

<0.010 

<0.010 

<0.0065 

<0.0073 

0.15 

2.7 

2.0 

1.6 

0.96 

1.3 

0.017 I 

<0.010 

<0.0065 

<0.0073 

<0.010 

<0.010 

0.010 I 

<0.010 

<0.0065 

<0.0073 

<0.010 

0.060 

0.013 I 

0.066 

CHLORIDE 

250 m!fi-•• 
mgiL 

11 

7.1 

7.0 

7.1 

7.1 

9.3 

17 

17 

20 

5.1 

5.2 

4.8 I 

5.4 

5.4 

5.4 

5.4 

5.8 

5.5 

6.6 

6.1 

7.3 

9.2 

7.5 

7.1 

7.1 

6.7 

6.8 

6.6 

7.4 

7.6 

7.6 

6.4 

6.9 

7.0 

7.1 

NITRATE 
NITROGEN 

10 mg!L• 
mg!L 

2.1 

1.5 

0.76 I 

0.79 I 

2.1 

<0.10 

0.11 I 
0.35I 

<0.052 

0.84 

l.OIQ 

0.81 I 

0.69 I 

0.88I 

0.921 

0.009 I 

<0.10 

<0.10 

<0.10 

<0.29 

<0.052 

0.40 I 

1.6 

1.9 
2.0 

1.1 
1.6 

1.2 

1.7 

2.7 

2.7 

0.41 I 

0.25 I 
<0.29 

<0.052 

TOTAL 
DISSOLVED 

SOLIDS 

500 mgtL•• 
mg/L 

100 

110 

56 

68 

62 

96 

88 

98 

76 

112 

130 

130 

130 

140 

140 

368 

420 

340 

340 

320 

350 

290 

320 

310 

340 

146 

160 

130 

150 

150 

170 

48 

42 

36 

50 

ANTIMONY 

6 Jlg/L• 
Jlg/L 

<0,700 

<0.700 

<0.700 

<0.950 

<0,700 

<0.700 

<0.700 

<0.950 

<0.950 

<0.700 

<0.700 

<0.700 

<0.700 

<0.950 

<0,950 

<0.700 

<0.700 

<0.700 

<0.700 

<0.950 

<0.950 

<0.700 

<0.700 

<0.950 

<0.950 

<0.700 

<0.700 

<0.700 

<0.700 

<0.950 

<0.950 

<0.700 

<0.700 

<0.950 

<0.950 

ARSENIC 

10 Jlg/L• 
Jlg/L 

<4.00 

<4.00 

<4.00 

<4.10 

<4.00 

<4.00 

<4.00 

<4.10 

<4.10 

<4.00 

<4.00 
<4.00 

<4.00 

<4.10 

<4.10 

<4.00 

<4.00 

<4.00 

<4.00 

<4.10 

<4.10 

<4.00 

<4.00 

<4,10 

<4.10 

<4.00 

<4.00 

<4.00 

<4.00 

<4.10 

<4.10 

<4.00 

<4.00 

<4.10 

<4.10 

BARIUM 

2000 Jlg/L• 

Jlg/L 

<11.0 

<11.0 

<11.0 

<17.0 

<11.0 

<11.0 

<11.0 

<17.0 

<17.0 

~~~ 

~1~ 

~~~ 

~~~ 

<~~ 

~~ 

1!9 

!86 

204 

133 

100 

82.0 I 

<11.0 

<Il.O 

<17.0 

<17.0 

<11~ 

~~~ 

~~~ 

~~~ 

~~ 

~~ 

<11.0 

<11.0 

<17.0 

<17.0 



PARAMETERS AT OR ABOVE THE LABORATORY DETECTION LIMIT 

El\lERPRISE CLASS Ill LANDFILL AND RECYCLING FACILITY 

APRIL 2009 THROUGH SEPTEMBER 2011 

PARAMETER 

STANDARD 
UNITS 

MW-IIB 

MW-IIB 

MW-IIB 

MW-IIB 

MW-118 

MW-IIB 

MW-128 

MW-12B 

MW-12B 

MW-12B 

MW-12B 

MW-128 

4115/2009 
1016/2009 

12/22!2009 
917/2010 

3114/2011 
911412011 

4115/2009 

10!6!2009 

12/22/2009 

9ni2010 
3114/2011 

9/1412011 

Other, Water Supply 
SUPPLY 4/15/2009 
WELL 

10/6/2009 SUPPLY 
WELL 
SUPPLY 
WELL 
SUPPLY 
WELL 
Supply Well 
Supply Well 

12/21/2009 

Surface Water 
TEMP POND 

TEMP POND 

LEGEND 

9n!20IO 

3114/2011 

9/13/2011 

91912010 
9/14/2011 

CONDUC
TIVITY 
(FIELD) 

(I) 
~mhos/em 

209 

198 
185 

ISO 

190 
181 

166 

210 

!61 

200 
167 

225 

318 

311 

302 

281 

334 

306 

295 

277 

DISSOLVED 
OXYGEN 

(FIELD) 

(I) 
ppm 

6.!3 

4.93 
4.58 

3.24 
2.19 

1.61 

7.57 

5.65 
7.16 

5.37 
7.00 

6.41 

4.12 

2.96 

2.92 

2.69 

2.46 

2.59 

1.10 
3.29 

GROUND- pH (FIELD) REDOX 
WATER P01ENTIAL 

ELEVATION 

Cll 6.5-s.s s.u.•• {I) 
NGVD FT S.U. mY 

60.93 

67.21 
65.52 
69.61 

65.82 
70.01 

6!.24 

67.50 

65.83 

69.89 

66.11 
70.30 

6.46 

6.64 

6.13 

5.85 
5.99 

6.00 

5.79 

6.73 
5.83 

6.18 
6.16 

6.87 

7.28 

7.43 

7.21 

7.09 

7.33 

7.41 

7.05 

6.77 

143.4 

96.4 
101.1 
109.6 

63.1 

63.3 

244.7 

91.5 
180.8 

124.7 
-9.4 

36.1 

31.1 

83.7 

69.1 

72.0 

-78.1 
10.9 

TEMPER
ATURE 
{FIELD) 

(I) 
degC 

24.52 
24.66 

24.27 

24.20 
23.41 

22.63 

25.27 

25.40 
24.50 

24.43 

23.48 
22.55 

23.86 

24.35 

22.55 

25.16 

23.12 
23.96 

26.94 
27.26 

TURBIDITY 
(FIELD) 

(I) 
NTU 

1,54 

1.12 
2.00 

4.20 
3.00 

4.30 

0.340 

0.18 

1.50 

0.40 
0.50 

0.50 

0.230 

1.00 

0.60 

0.20 

0.20 

!.00 

2.60 

4.00 

AMMONIA 
NITROGEN 

2.8 mg!L••• 
mg!L 

<0.010 

<0.0!0 
<0.010 

<0.010 
<0.0065 

<0.0073 

<0.010 

<0.010 

<0.010 

<0.010 
<0.0065 

<0.0073 

<0.010 

<0.010 

<0.010 

<0.010 

<0.0065 
<0.0073 

<0.010 

<0.0073 

CHLORIDE 

250 mgJL•• 
mg/L 

7.2 
7.1 
6.7 

8.1 

9.1 

II 

12 

9.5 
II 

10 

12 
10 

7.9 

7.7 

7.9 

8.7 

8.6 
8.8 

12 

16 

•• 
=Primary Drinlcing Water Standard 
=Secondary Drinking Water Standard 

=Value is between the Method Detection Level (MDL) and the Reporting Detection Level (RDL) 
= Estimated value 

*** =Chapter 62-777-Groundwater Cleanup Target Level (GCTL) 
=No Standard (I) 
=Not Analyzed 

Monday. December 03.2012 

V = Anal}te found in associated method blank 
Q =Estimated value: analyte analyzed after acceptable holding time 

NITRATE 
NITROGEN 

10 mg/L* 
mg!L 

2.8 

2.6 

2.2 

1.3 
2.0 

1.8 

8.3 

4.8 
6.9 

4.1 

6.8 
4.8 

3.1 

2.4 

2.6 

2.2 

2.6 

2.6 

<0.10 
<0.052 

TOTAL 
DISSOLVED 

SOLIDS 

500 mg/L .. 
mg!L 

134 

120 

110 
120 
120 

88 

!54 

!70 

98 

140 
140 
160 

212 

210 

160 

200 

170 
200 

200 

160 

ANTIMONY 

6].1g/L* 
flg/L 

<0.700 

<0.700 

<0.700 

<0.700 
<0.950 

<0.950 

<0.700 

<0.700 
<0.700 

<0.700 

<0.950 
<0.950 

<0.700 

<0.700 

<0,700 

<0.700 

<0.950 
<0.950 

0.09041 
<0.950 

ARSENIC 

10 ].1g!L• 
].I giL 

<4.00 

<4.00 

<4.00 
<4.00 
<4.10 

<4.10 

<4.00 

<4.00 
<4.00 

<4.00 

<4.10 
<4.10 

<4.00 

<4.00 

<4.00 

<4.00 

<4.10 
<4.10 

1.43 
<4.10 

BARIUM 

2000 ].lg/L* 
flgfL 

<11.0 

<11.0 

<11.0 

<11.0 
<17.0 

<17.0 

<11.0 

<11.0 

<11.0 

<11.0 

<17.0 
<17.0 

<11.0 

<11.0 

<11.0 

<11.0 

<17.0 

<17.0 

4.68 I 

<17.0 



PARAMETERS AT OR ABOVE THE LA BORA TORY DETECfiO!'i' LIMIT 
ENTERPRISE CLASS III LANDFILL AND RECYCLING FACILITY 
APRIL 2009 THROUGH SEPTEMBER 2011 

PARAMETER 

STANDARD 
illlTIS 

Background 
MW-1B 

MW-IB 

MW-IB 

MW-1B 

MW-1B 

Detection 
MW-3B 

MW-3B 

MW-3B 

MW-3B 

MW-3B 

MW-38 

MW-4 

MW-4 

MW-4 

MW-4B 

MW-4B 

MW-48 

MW-4B 

MW-4B 

MW-4B 

MW-5A 
MW-5A 

MW-5A 

MW-5A 

MW-5A 

MW-5A 

MW-58 

MW-5B 

MW-SB 
MW-5B 

MW-58 

MW-SB 

IOn/2009 

12/30/2009 

9n/2010 

3/15/2011 

9/I3/20I 1 

411512009 

I0/6/2009 

12/21/2009 

9/912010 

3/15/2011 

9/14/20I I 

1onaoo9 
9/9/2010 
9/14/2011 

4/15/2009 

10/6/2009 

12/21/2009 

9/8/20IO 

3/15/2011 

9/14/2011 

4/16/2009 

10n12oo9 
I2122/2009 

9/8/20IO 

3116/2011 

9/14/2011 

4/15/2009 

10/6/2009 

12/21/2009 

9/8!.20IO 

3/16/2011 

9/14/20I I 

Monday, December 03, 2012 

BERYLLIUM CHROMIUM 

4 ~giL· 
l'g/L 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

<0.730 

<0.740 

<0.740 

0.854 I 

<0.940 

<0.940 

<0.740 

0.751 I 

<0.940 

<0.730 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

<0.730 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

<0.730 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

IOO l'g/L* 
l'g/L 

<4.50 

123 

<4.50 

12.6 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

24.5 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 
<4,50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 
<4,50 

<4.50 

<4.50 

COBALT 

140~g!L·•• 

I' giL 

<1.20 

<1.20 

<1.20 

<2.10 

<2.IO 

<1.20 

<120 

<1.20 

<1.20 

<2.10 

<2.10 

<1.20 

<1.20 

<2.10 

<1.20 

<1.20 

<1.20 

<1.20 

<2.10 

<2.10 

<1.20 

<1.20 

<1.20 

<1.20 

<2.10 

<2.10 

<1.20 

<1.20 

<1.20 
<1.20 

<2.10 

<2.10 

COPPER 

IOOO 11£/L"" 
)lg/L 

<2.20 

3.83 I 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

2.93 I 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 
<2.20 

2.87 I 

<2.20 

<2.20 

2.72 I 

<2.20 

<2.20 

<2.20 
<2.20 

<2.20 

<2.20 

IRON 

300 l'g/L** 
I' giL 

<38.0 

656 

<38.0 

114 

<38.0 

<38.0 

<38.0 

<38.0 

<38.0 

<38.0 

<38.0 

8!.2 

367 

262 

<38.0 

<38.0 

48.3 I 

<38.0 

<38.0 

<38.0 

556 

<38.0 

423 

178 

224 
<38,0 

<38.0 

<38.0 

65.1 
<38.0 

<38.0 

<38.0 

LEAD 

IS 11g!L* 
I' giL 

<1.20 

<1.20 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 

<1.20 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 

<1.60 

<1.20 

<1.20 

<1.20 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 

2.00 I 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 

<1.20 

<1.20 

<1.60 

<1.60 

MERCURY 

2 )lg/L* 
l'g/L 

<0.0240 

<0.0240 

<0.0240 

<0,0110 

<0.0230 

<0.015 

<0.0240 

<0.0240 

<0.0240 

<0.0110 

<0.0230 

<0.0240 

<0.0240 

<0.0230 

<O.OIS 

<0.0240 

<0.0240 

<0.0240 

<0.0110 

<0.0230 

<0.015 

<0.0240 

<0.0240 

<0.0240 

<0.0110 

<0.0230 

<0.015 

<0.0240 

<0.0240 
<0.0240 

<0.0110 

<0.0230 

NICKEL 

100 ~giL· 

1'£/L 

<2.30 

66.7 

<2.30 

7.49I 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

2.831 

3.10 I 

I4.1 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 
<2,30 

<2.30 

<2.30 

<2.30 
<2.30 

<2.30 

<2.30 

SILVER 

IOOI'g!L*• 

~£/L 

<0.200 

<0.200 

<0.200 

<0.290 

<0.290 

<0.200 

<0.200 

<0.200 

<0.200 

<0.290 

<0.290 

<0.200 

<0.200 

<0.290 

<0.200 

<0.200 

<0.200 

<0.200 

<0.290 

<0.290 

<0.200 

<0.200 

<0.200 

<0.200 

<0.290 

<0.290 

<0.200 

<0.200 

<0.200 
<0.200 

<0.290 

<0.290 

SODIUM 

I60 mg/L* 
mg/L 

5.66 

5.90 

6.30 

6,80 

9.I9 

4.72 
4.25 

4.36 

4.34 

4.24 

4.24 

53.8 

20.7 

I8.7 

4.93 

4,87 

5.03 

4.83 

4.58 

4.63 

4.20 
4.08 

4.09 

3.9I 

3.86 

3.56 

3.88 

3.75 

3.82 
3.58 

3.60 

3.50 

VANADIUM 

49l'g/L*** 

1'£/L 

2.30 I 

<0.960 

2.31 I 

3.Q4 I 

<1.70 

2.44 I 

3.I3 I 

2.29I 

3.23 I 

3.63 I 

2.71 I 

2.55 I 

3.25 I 

<1.70 

2.55 I 

3.23 I 
2.441 

3.05 I 
3.58 I 

2.75 I 

1.11 I 
<0.960 

<0.960 

<0.960 

<1.70 

<1.70 

6.39 I 

7.30 I 

6.92 I 
7.13 I 

7.40I 

6.20 I 

ZINC 

5000 l'£1L"* 
~giL 

<16.0 

<I6.0 

<16.0 

<16.0 

<16.0 

19.4 IV 

<16.0 

49.1 I 
<16.0 

<16.0 

<16.0 

23.4 I 

374 

<I6.0 

18.2IV 

<I6.0 

20.9 I 

<16.0 

<16.0 

<16.0 

31.7IV 

<16.0 

25.9 I 

<16.0 

<16.0 

<I6.0 

24.0 IV 

<16.0 

<16.0 
<16.0 

<16.0 

<16.0 

1.2-
DmROMO
ETHANE 

(ED B) 

0.02l'g/L* 
l'g/L 

<0.009 

<0.009 

<0.009 

<0.003 

<0.003 

<0.006 

<0.009 

<0.009 

<0.009 

<0.003 

<0.003 

0.0101 

<0.009 

<0.003 

<0.006 

<0.009 

<0.009 

<0.009 

<0.003 

<0.003 

<0.006 

<0.009 

<0.009 

<0.009 

<0.003 

<0.003 

<0.006 

<0.009 

<0.009 
<0.009 

<0,003 

<0.003 

I.2-
DICHLORQ

ETHANE 

3 ~giL· 

1'£/L 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0.34 

<0.50 

<0.34 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0.34 

<0.34 
<0.34 

<0.50 

<0.50 



PARAMETERS AT OR ABOVE THE LABORATORY DETECTION LIMIT 
ENTERPRISE CLASS III LAA'DFILL A-1'1/D RECYCLING FACILITY 
APRIL 2009 THROUGH SEPTEMBER 2011 

PAR.Al\.1ETER 

STANDARD 
UNITS 

MW-6 

MW-6 

MW-6 

MW-6 

MW-7A 

MW-7AR 

MW-7A 

MW-7A 

MW-7A 

MW-7A 

MW-7BR 

MW-7BR 

MW-7BR 

MW-7BR 

MW-7BR 

MW-7BR 

MW-SB 

MW-SB 

MW-SB 

MW-8B 

MW-8B 
MW-SB 

MW-9B 

MW-9B 

MW-9B 

MW-9B 

MW-IOB 

MW-IOB 

MW-10B 

MW-IOB 
MW-IOB 

MW-10B 

MW-11 

MW-11 

MW-11 

MW-11 

10/7/2009 

12/30/2009 

9/8/2010 

9/14/2011 

10n12oo9 
11/2212009 

12130/2009 

9/8/2010 

3/15/2011 

9/13/2011 

4/15/2009 

10(6/2009 

121"..212009 

9/S/2010 
3/15/2011 

9/13/2011 

4{15/2009 

10/6/2009 

12(30/2009 

9/8/2010 

3/14/2011 

9/13/2011 

10n12oo9 

9n12o1o 
3/14/2011 

9/13/2011 

4/15/2009 

10(6/2009 
12/22/2009 

9n12o1o 
3/14/2011 
9(13/2011 

10/8/2009 

9n!2o1o 

3/14/2011 

9/14/2011 

Monday, December 03,2012 

BERYLLIUM CHROMIUM 

4 ~giL· 
~giL 

<0.740 

<0.740 

<0.740 

<0.940 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

<0.730 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

<0.730 

<0.740 

<0.740 
<0.740 

<0.940 

<0.940 

<0.740 

<0.740 

<0.940 

<0.940 

<0.730 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

<0.740 

<0.740 

<0.940 

<0.940 

100 ~giL· 
~giL 

<4.50 

<4.50 

<4.50 

5.04 I 

<4.50 

<4,50 

5.301 

<4.50 

<4.50 

9.691 

6.50I 

7.58I 

6.161 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 
6.44 I 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

696 

<4.50 

COBALT 

140~g!L··· 

J!giL 

<1.20 

<1.20 

<1.20 

<2.10 

<1.20 

<1.20 

<1.20 

<2.10 

<2.10 

<1.20 

<1.20 

<1.20 

<1.20 

<2.10 

<2.10 

<1.20 

3.10 I 

3.04 I 

<1.20 

<2.10 

<2.10 

<1.20 

<1.20 

<2.10 

<2.10 

<1.20 

<1.20 

<1.20 

<1.20 

<2.10 

<2.10 

<1.20 

<1.20 

10.6 

<2.10 

COPPER 

1000 ~giL·• 
~giL 

<2.20 
<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

18.9 

2.321 

IRON 

300 ~giL·• 
~giL 

<38.0 

394 

292 

153 

109 

354 

1280 

296 

285 

<38.0 

<38.0 

<38.0 

53.2 

<38.0 

<38.0 

1940 

5350 

4850 

4680 

3740 

4350 

53.2 

48.3 I 
<38.0 

<38.0 

59.9 

58.0 

480 

74.1 

38.5 I 

50.5 

1260 

3790 

6220 

7!40 

LEAD 

15 ~giL• 
J!giL 

<1.20 

<1.20 

<1.20 

<1.60 

<1.20 

<1.20 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 

<1.20 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 

<1.20 

<1.20 

<1.60 

<1.60 

<120 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 
<1.20 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 

<1.60 

<1.60 

MERCURY 

2 JigiL* 
~giL 

<0.0240 

<0.0240 

<0.0240 

<0.0230 

4.58 

2.35 

1.31 
0.150 I 

0.748 

0.276 

<0.015 

<0.0240 

<0.0240 

<0.0240 

<0.0110 

<0.0230 

<0.015 

<0.0240 

<0.0240 

<0.0240 

<0.0110 

<0.0230 

<0.0240 

<0.0240 

<0.0110 

<0.0230 

<0.015 

<0.0240 
<0.0240 

<0.0240 

<0.0110 

<0.0230 

<0.0240 

<0.0240 

0.0373 I 
<0.0230 

NICKEL 

100 ~giL· 
Jlg/L 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

2.38 I 
6.32! 

<2.30 

4.90 I 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

2.611 

5.28 I 

5.57 I 

4.991 

4.87 I 

3.651 

<2.30 

3.06 I 
2.88 I 
3.46 I 

<2.30 

<2.30 
3.18 I 

<2.30 

<2.30 

4.30 I 

<2.30 

<2.30 

445 

<2.30 

SILVER 

100 Jlg/L** 
J!g/L 

<0.200 

<0.200 

<0.200 

<0.290 

<0.200 

<0.200 

<0.200 

<0.290 

0.352 I 

<0.200 

<0.200 

<0.200 

<0.200 

<0.290 

<0.290 

<0.200 

<0.200 

<0.200 

<0.200 

<0290 

0.305 I 

<0200 

<0200 
<0.290 

<0.290 

<0.200 

<0.200 
<0.200 

<0.200 

<0.290 

<0.290 

<0.200 

<0.200 

0.3491 

<0.290 

SODIUM 

160 mg/L* 
mg/L 

6.57 
5,08 

4.94 

4.69 

4.15 

4.21 
5,60 

5.20 

5.75 

5.85 

5.19 

5.17 

4.98 

4.43 

4.51 

4.38 

4.84 
4.49 

5.34 

4.78 

6.28 

5.00 

5.40 

5.39 

5.47 

4.90 

4.73 

5.03 

4.83 

4.91 

5.10 

5.52 

5.49 

5.82 

5.51 

VANADIUM 

49 J.lg!L••• 
~giL 

<0.960 

<0.960 

1.43 I 

<1.70 

<0.960 

<0.960 

<0.960 

<1.70 

<1.70 

13.7 

17.5 

17.8 

15.5 

12.7 

14.7 

<0.960 

<0.960 

<0.960 

<0.960 

<1.70 

<1.70 

3.82 I 

3.721 

3.89 I 

2.08 I 

2.42 I 

3.11 I 
!.64I 
2.63 I 

2.94 I 

<1.70 

<0.960 

<0.960 

<1.70 

<1.70 

ZINC 

5000 Jig/L** 
~giL 

17.1 I 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

18.9 IV 

<16.0 

<16.0 

<16.0 

<16.0 

<16,0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 

<16.0 
16.9 I 

17.6 I 

<16.0 

<16.0 

<16.0 

<16.0 

16,6 I 

<16.0 

1.2-
DlBROMO
ETHANE 

(ED B) 

0.02 JigiL* 
~giL 

<0.009 

<0.009 

<0.009 

<0.003 

0.024 

<0.009 

<0.009 

<0.009 

<0.003 

<0.003 

<0.006 

<0.009 

<0.009 

<0.009 

<0.003 

<0.003 

<0.006 

<0,009 

<0.009 

<0.009 

<0.003 

<0.003 

<0.009 

<0.009 
<0.003 

<0.003 

<0.006 

<0,009 

<0.009 

<0.009 

<0.003 

<0.003 

<0.009 

<0.009 

<0.003 

<0.003 

. 1,2-
DICI-ll..ORO

ETHANE 

3 Jlg/L* 
J.lg/L 

<0.34 

<0.34 

<0.34 

<0.50 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0,34 

<0.50 

<0.50 

<0.34 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0.34 

<0.50 

<0.50 



PARAMETERS AT OR ABOVE THE LABORATORY DETECTION LIMIT 
ENTERPRISE CLASS ill LANDFILL AND RECYCLING FACILITY 
APRIL 2009 THROUGH SEPTEMBER 2011 

PARAMETER 

STANDARD 
UNITS 

MW-liB 

MW-llB 

MW-IIB 

MW-IIB 

MW-IlB 

MW-IIB 

MW-12B 

MW-12B 

MW-12B 

MW-12B 

MW-12B 

MW-12B 

4/15/2009 

10/6/2009 

12/2212009 

9n12o1o 

3/14/2011 

9!14/2011 

4/15/2009 

10/6/2009 

12/22/2009 

9n/2010 

3/14/2011 

9/14/2011 

Other, Water Supply 
SUPPLY 4/15/2009 
WELL 

10/6/2009 SUPPLY 
WELL 
SUPPLY 
WELL 
SUPPLY 
WELL 
Supply Well 

Supply Well 

12121/2009 

Surface Water 

9n12o1o 

3/14/2011 

9/13120 II 

TEMPPOND 9/9/2010 

TEMP POND 9/14/2011 

LEGE!'Ill 

BERYLLIUM CHROMIUM 

4 ~giL· 
~giL 

<0.730 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

<0.730 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

<0.730 

<0.740 

<0.740 

<0.740 

<0.940 

<0.940 

0.100 

<0.940 

lOO~g/L* 

~giL 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<4.50 

<0.450 

<4.50 

COBALT 

140~gtL··· 

~giL 

<1.20 

<1.20 

<1.20 

<1.20 

<2.10 

<2.10 

<1.20 

<1.20 

<1.20 

<1.20 

<2.10 

<2.10 

<1.20 

<1.20 

<1.20 

<1.20 

<2.IO 

<2.10 

0. I61 I 

<2.IO 

COPPER 

1000 ~giL·• 
~giL 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

4.78 I 

<2.20 

<2.20 

<2.20 

<2.20 

2.82 I 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<2.20 

<0.220 

<2.20 

IRON 

300 ~giL·· 
!lgiL 

<38.0 

<38.0 

38.6I 

<38.0 

<38.0 

<38.0 

<38.0 

<38.0 

<38.0 

<38.0 

<38.0 

<38.0 

<38.0 

92.5 

40.5 I 

<38.0 

<38.0 

97.0 

512 

345 

LEAD 

15 ~giL· 
~giL 

<1.20 

<1.20 

<1.20 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 

<1.20. 

<1.20 

<1.60 

<1.60 

<1.20 

<1.20 

<1.20 

<1.20 

<1.60 

<1.60 

<0.120 

<1.60 

MERCURY 

2 ~giL· 
~giL 

<0.015 

<0.0240 

<0.0240 

0.212 

0.314 

0.367 

<O.OI5 

<0.0240 

<0.0240 

<0.0240 

<0.0110 

<0.0230 

<0.015 

<0.0240 

<0.0240 

<0.0240 

<O.OIIO 

<0.0230 

<0.0240 

<0.0230 

NICKEL 

100 ~giL· 
~giL 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

<2.30 

0.984 I 

<2.30 

SILVER 

100 ~giL·· 
~giL 

<0.200 

<0.200 

<0.200 

<0.200 

<0.290 

<0.290 

<0.200 

<0.200 

<0.200 

<0.200 

<0.290 

<0.290 

<0.200 

<0.200 

<0.200 

<0.200 

<0.290 

<0.290 

<0.0200 

<0.290 

•• 
=Primary Drinking Water Standard 
=Secondary Drinking Water Standard 

=Value is between the Method Detection Level (MDL) and the Reporting Detection Level (RDL) 
= Estimated value 

••• 
(1) 

=Chapter 62-777-Grotmdwater Cleanup Target Level (GCIL) 
=No Standard 
=Not Analyzed 

Monday, December 03,2012 

v 
Q 

= Analyte found in associated method blank 
=Estimated value: analyte analyzed after acceptable holding time 

SODlUM 

160 mg!L• 
mg!L 

4.84 

4.65 

5.39 

5.22 

5.77 

6.75 

7.70 

5.95 

7.6I 

6.3I 

7.I3 

6.53 

5.11 

4.85 

4.95 

4.92 

5.13 

5.35 

9.03 

14.4 

VANADlUM 

49 ~giL··· 
~giL 

2.31 I 

2.66I 

1.871 

2.68 I 

2.95 I 

<1.70 

<0.960 

1.98 I 
<0.960 

1.86 I 

1.98 I 

<1.70 

3.04 I 

3.62 I 

2.58I 

3.54 I 

4.28 I 

1.75 I 

0.170 I 

<1.70 

ZINC 

5000 ~giL·• 
~giL 

IS.ON 

<16.0 

19.0 I 

26.9 I 

<16.0 

<16.0 

18.81V 

<16.0 

38.9 I 

<16.0 

<16.0 

<16.0 

156V 

157 

142 

Ill 

<I6.0 

176 

<1.60 

<16.0 

1.2-
DffiROMO
ETHANE 

(EDB) 

0.02 ~giL· 

~giL 

<0.006 

<0.009 

<0.009 

<0.009 

<o:oo3 

<0.003 

<0.006 

<0.009 

<0.009 

<0.009 

<0.003 

<0.003 

<0.006 

<0.009 

<0.009 

<0.009 

<0.003 

<0.003 

<0.009 

<0.003 

1.2-
DlCHLORO

ETIIANE 

3 ~giL· 
~giL 

<0.34 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0.34 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

0.37 I 

<0.34 

<0.34 

<0.50 

<0.50 

<0.34 

<0.50 



PARAMETERS AT OR ABOVE THE LABORATORY DETECTION LIMIT 
ENTERPRISE CLASS III LANDFILL AND RECYCLDIG FACILITY 
APRIL 2009 THROUGH SEPTEMBER 2011 

PARAMETER ACETONE BENZENE CARBON CHLORO- METHYL- TOLUENE TRICHLORO- TOTAL VOCS 
DISULFIDE FORM IODIDE FLU ORO-

METHANE 

STANDARD 6300 l!g/L**• 1>tg/L* 700 lig!L••• 70 >tg/L*** (1) 40 f!g/L** 2100 f!g/L*** (1) 
UNITS Jlg/L JlgfL JlgfL f!g/L I! giL Jlg/L JlgfL l!g/L 

Background 
MW-1B 1onaoo9 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-1B 12130/2009 <1.0 <0.35 <0.48 0.371 <0.64 <0.43 <0.57 0.37 
MW-1B 9n12o1o <1.0 <0.35 <0.48 0.37 I <0.64 <0.43 <0.57 0.37 
MW-1B 3!15/2011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 

MW-1B 9/13/2011 8.3 <0.58 <1.9 0.941 <0.51 <0.58 <0.68 9.24 

Detection 
MW-3B 4/15/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-3B 10/6/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-3B 1212112009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-SB 9/9/2010 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-3B 3/1512011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 
MW-3B 9/1412011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 

MW-4 1onnoo9 59 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 59.01 
MW-4 9/9/2010 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-4 9/14/2011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 

MW-4B 4/15/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-4B 10/6/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-4B 12121/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-4B 9/812010 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-4B 3/1512011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 
MW-4B 9/1412011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 

MW-5A 4/1612009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-5A 1on12oo9 <1.0 <0.35 1.4 I <0.37 <0.64 <0.43 <0.57 1.4 
MW-SA 12122/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-SA 9/8/2010 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-5A 3/16/2011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 
"MW-SA 911412011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 

MW-5B 4/15/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-5B 10/6/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-5B 12/21/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-SB 9/812010 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
MW-SB 3/1612011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 
MW-5B 9114/2011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 

Monday. December 03.2012 



PARAMETERS AT OR ABOVE THE LABORATORY DETECTION LIMIT 
ENTERPRISE CLASS III LAt'IDFILL AND RECYCLING FACILITY 
APRIL 2009 THROUGH SEPTEMBER 2011 

PARAMETER 

STANDARD 
UNITS 

MW-6 

MW-6 

MW-6 

MW-6 

MW-7A 

MW-7AR 

MW-7A 

MW-7A 

MW-7A 

MW-7A 

MW-7BR 

!V!W-7BR 

MW-7BR 

MW-7BR 

MW-7BR 

MW-7BR 

MW-8B 

MW-8B 

MW-8B 

MW-8B 

MW-SB 

MW-SB 

MW-9B 

MW-9B 

MW-9B 

MW-9B 

MW-10B 

MW-10B 

MW-10B 

MW-10B 

MW-10B 

MW-10B 

MW-11 

MW-11 

MW-11 

MW-11 

1on12oo9 

12/30/2009 
9/812010 

911412011 

1017/2009 
1112212009 

12130/2009 

9/812010 

3/1512011 
9/1312011 

4/!5/2009 

10/6/2009 
1212212009 

9/812010 
3/1512011 

9/1312011 

4/15/2009 

10/6/2009 

12/3012009 
9/8/2010 

3/1412011 

911312011 

1on12oo9 

9n12o1o 
3/14/2011 

9/1312011 

4/1512009 
10/6/2009 

1212212009 

9n12010 
3/1412011 
9/13/2011 

10/8/2009 

9n12o1o 
3/14/2011 

9/14/2011 

Monday. December 03.2012 

ACETONE 

6300 J.lg{L••• 
).lg/L 

<1.0 
<1.0 
<1.0 

<1.8 

<1.0 

<1.0 
<1.0 

<1.8 
<1.8 

<1.0 

<1.0 
<1.0 

<1.0 
<1.8 

<1.8 

<1.0 

6.3 
4.81 

<1.0 

<1.8 
<1.8 

<1.0 

<1.0 

<1.8 

<1.8 

<1.0 

<1.0 
<1.0 

<1.0 
<1.8 
<I.S 

8.3 

31 

7.4 

56 

BENZENE 

1 J.lg/L* 
J.lg/L 

<0.35 
<0.35 
<0.35 

<0.58 

<0.35 

<0.35 

<0.35 

<0.58 
<0.58 

<0.35 

<0.35 
<0.35 

<0.35 
<0.58 

<0.58 

<0.35 
<0.35 

0.48I 

<0.35 

<0.58 
<0.58 

<0.35 

<0.35 
<0.58 

<0.58 

<0.35 

<0.35 
<0.35 

<0.35 
<0.58 
<0.58 

<0.35 

<0.35 

<0.58 

<0.58 

CARBON 
DISULFIDE 

700 "giL••• 
J.lg/L 

<0.48 
<0.48 

<0.48 

<1.9 

<0.48 

<0.48 

<0.48 

<1.9 

<1.9 

<0.48 

<0.48 

<0.48 

<0.48 
<1.9 

<1.9 

<0.48 
<0.48 

<0.48 

<0.48 

<1.9 
<1.9 

<0.48 

<0.48 
<1.9 

<1.9 

<0.48 
<0.48 
<0.48 

<0.48 
<1.9 

<1.9 

4.5 I 

<0.48 
<1.9 

<1.9 

CHLORO
FORM 

70 ).lg/L ... 

J.lg/L 

<0.37 

<0.37 
<0.37 

<0.54 

<0.37 

<0.37 

<0.37 

<0.54 

<0.54 

<0.37 
<0.37 
<0.37 

<0.37 
<0.54 

<0.54 

<0.37 
<0.37 

<0.37 

<0.37 

<0.54 
<0.54 

0.571 

<0.37 
<0.54 

<0.54 

<0.37 
<0.37 
<0.37 

<0.37 
<0.54 
<0.54 

<0.37 

<0.37 

<0.54 

<0.54 

METHYL
IODIDE 

(I) 
J.lg/L 

<0.64 

<0.64 
<0.64 

<0.51 

<0.64 

<0.64 

<0.64 

<0.51 
<0.51 

<0.64 

<0.64 
<0.64 

<0.64 
<0.51 

<0.51 

<0.64 
<0.64 

<0.64 
<0.64 

<0.51 
<0.51 

<0.64 

<0.64 
<0.51 

<0.51 

<0.64 

<0.64 
<0.64 

<0.64 
<0.51 
<0.51 

<0.64 

<0.64 

2.2 

<0.51 

TOLUENE TRICHLORO- TOTAL VOCS 

40 ).lg/L** 
J.lg/L 

<0.43 
<0.43 
<0.43 

<0.58 

<0.43 

<0.43 
<0.43 

<0.58 
<0.58 

<0.43 
<0.43 

<0.43 

<0.43 
<0.58 

<0.58 

<0.43 

1.1 

<0.43 
<0.43 

<0.58 
<0.58 

<0.43 

<0.43 

<0.58 

<0.58 

<0.43 

<0.43 
<0.43 

<0.43 
<0.58 
<0.58 

<0.43 

<0.43 
<0.58 

<0.58 

FLUORO-
METIJANE 

2100 J.lg{L••• 

"giL 
<0.57 

<0.57 
<0.57 

<0.68 

<0.57 

<0.57 
<0.57 

<0.68 

<0.68 

<0.57 

<0.57 
<0.57 

<0.57 
<0.68 

<0.68 

<0.57 

<0.57 

<0.57 
<0.57 

<0.68 
<0.68 

1.7 

1.6 

0.761 

0.75 I 

0.931 

0.64 I 

1.1 

0.72 I 
<0.68 
<0.68 

6.2 
5.1 

<0.68 

<0.68 

(I) 
J.lg/L 

0.024 

7.4 

5.28 

2.27 

1.6 
0.76 

0.75 

0.93 
0.64 

1.1 
0.72 

19 

36.1 
9.6 

56 



PARAMETERS AT OR ABOVE THE LAB ORA TORY DETECTION LIMIT 

ENTERPRISE CLASS III LANDFILL AND RECYCLING FACILITY 

APRIL 2009 THROUGH SEPTEMBER 2011 

PARAMETER ACETONE BENZENE CARBON CHLORO· METHYL- TOLUENE TRICHLORO- TOTAL VOCS 
DISULFIDE FORM IODIDE FLUORO-

METHANE 

STANDARD 6300 ~giL··· l!lg/L* 700 ~giL··· 70 ~giL··· (I) 40 )lg/L"* 2100 )lg!L••• (1) 
UNITS ~giL flg/L ~giL ~giL (.lg/L ~giL (.lg/L flg/L 

MW-llB 4/15f.2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 1.2 1.2 

MW-llB 10/6f.2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 0.70 I 0.7 

MW-IIB 121"..2/2009 <1.0 <0.35 <0,48 <0.37 <0.64 <0.43 2.0 2 

MW-IIB 9nao1o 2.81 <0.35 <0.48 <0.37 <0.64 <0.43 2.0 4.8 

MW-IIB 3/14f.2011 <r.S <0.58 <1.9 <0.54 <0.51 <0.58 1.2 1.2 

MW-liB 9n4f.20II <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 1.4 1.4 

MW-12B 4/15f.2009 <1.0 <0.35 <0.4S <0.37 <0.64 <0.43 <0.57 

MW-128 10/6f.2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 0.74 I 0.74 

MW-128 121"..2/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 0.81 I 0.81 

MW-128 9nf.2010 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 1.1 1.1 
MW-128 3/14f.20J 1 <1.8 <0,58 <1.9 <0.54 <0.51 <0.58 <0,68 

MW-128 9/14f.2011 <1.8 <0.58 <1.9 <0,54 <0.51 <0.58 <0.68 

Other, Water Supply 
SUPPLY 4/15f.2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
WELL 

SUPPLY 10/6/2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 0.37 
WELL 

SUPPLY 12f.2!f.2009 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
WELL 
SUPPLY 9nr.2o1o <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
WELL 

Supp1yWell 3/14/2011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 
Supply Well 9/13f.201 I <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 

Surface Water 
TEMP POND 9/9/2010 <1.0 <0.35 <0.48 <0.37 <0.64 <0.43 <0.57 
TEMP POND 9/14f.2011 <1.8 <0.58 <1.9 <0.54 <0.51 <0.58 <0.68 

LEGEND 

=Primary Drinking Water Standard I =Value is between tl1e Method Deteetion Level (MDL) and the Reporting Detection Level (RDL) 

•• =Secondary Drinking Water Standard J = Estimated value 

••• =Chapter 62-777-Groundwater Cleanup Target Level (GCTL) v = Analyte fotDid in associated method blank 

(1) =No Standard Q =Estimated value; analyte analyzed after acceptable holding time 

•Not Analyzed 

Monday, Deeember 03.2012 
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Enterprise Landfill Response to RAI 3: 
Demonstration on the Levels of Natural Dissolved Oxygen in the Groundwater 
10/24/2006 

Introduction 

The criteria for dissolved oxygen during purging, as detailed in the Department.ofEnvironmental 
~otection' s Standard Operating Procedure 2212 3.1 cannot be met for the Enterprise Class ill 
groundwater monitoring. program. In this instance, DEP SOP 2212 3.2 next requires the 
documentatio~ of several related limits in order that the sample be deemed ~presentative of 
groundwater conditions. 

In this case, the Enterprise sit(( groundwater monitoring system has exhibited elevated dissolved 
oxygen madings in most of the wells, and under various conditions. The location and depth of the 
wells relative to the landfill seems to have no bearing on the anomalous DO readings. 

As requested by Mr. Jolm Morris (P.G., DEP), Jones Edmunds has conducted a field study to 
determine whether the elevated DO readings could be a natural phenomenon, or due to sampler 
inconsistencies. 

The planned field study consisted of: 
. e Purge and sample (per DEP SOPs) dissolved oxygen measurements from wells MW

BB, MW -9B, and MW -lOB: These were performed the day before the downhole tests 
to allow the wells time to equilibrate. 

• Down-hole measurement of dissolved oxygen at approximately regular intervals of 
the entire water column from wells MW-1, MW-1B, MW-SA, MW-SB, MW-6, MYN-
7A, MW-7B, MW-8, MW-SB, MW-9, MW-9B, MW-10, and MW-lOB. 

11 A follow-up purge and sample (per DEP SOPI;l) dissolved oxygen measurements 
from wells MW-5A, and·MW-5B. 

The purge and sample measurements were designed to be used as control, in the event the 
downhole measurements resulted in typical groundwater dissolved oxygen concentrations. The 
field study was carried out by Mr. Chuck Spitzner and Mr. Ed Swaney on October 17 and 18, 
2006. 

Sampling Metbodology: In Situ Measurement of Field Parameters 

Jones Edmunds used a multi-probe instrument made by Hydrolab (Minisonde 4A) to measure in 
situ field parameters i.n selected monitoring wells at the Angelo's Recycling facility on Enterprise 
Road near Dade City, Florida. The wells selected for investigation were those for which elevated 
Dissolved Oxygen readings have been recorded during periodic monitoring events. Although· 
Dissolved Oxygen was the parameter of interest, tl1e multi-probe instrument made it possible for 
the other field parameters to be measured during the in situ investigation. 

The luminescent dissolved oxygen optical sensor was used for this study. The optical tecb:qology 
was primarily us~d to minimize agitation (membrane tecJmology requires sample flow across the 
membrane). Cal~bration verification procedures and criteria in DEP SOPs Ff 1000 andFf 1500 
were strictly followed. 



The Minisonde instrument was calibrated at the start of the field day, and again at the end. The 
field parameters measured were Dissolved Ox.ygen, Temperature, pH, Specific· Conductivity, and 
Turbidity.· The Turbidity probe was not calibrated on site but used the calibration received from 
Hydrolab. Turbidity results were considered and qualified as estimates. 

At each well, the depth to water was measured with an electronic water level indicator. The 
measurement was made prior to inserting the Minisonde instrument jnto the well and was used to · 
calculate the approximate height of the water column. The Minisonde was lowered to gently 
enter the water column and initial field parameter readings were made at the top of the water 
colunm. When readings for the field parameters stabilized (excluding Turbidity), they were 
recorded on field data sheets. The Turbidity measurement was read without waiting for stability 
as the other readings were recorded. 

After recording the field parameter measurements at the initial depth in the water column, the 
Minisonde was lowered, at the rate of approximately two em/second, to the next measurement 
depth. The field measurements were read and recorded in the same manner, and then the 
Minisonde was lowered again. The process was repeated until the bottom of the well wa:s · 
encountered. The M:inisonde was retrieved from the well and a total depth sounding was done. 

Sampling Methodology: Purge Measurement of Field Parameters 

Several wells were chosen for which the field parameters, especially Dissolved Oxygen, were 
measured in a :flow cell as water was purged following the procedures for a typical monitoring 
event. The wells selected were MW-5A, MW-5B, MW-8B, MW-9B, and MW-IOB. 

The instrument used for field parameter measurement during this portion of the investigation was 
a multi-probe YSI Model556 with fitted flow-through cell, typically used by Jones Edmunds for 
groundwater monitoring. The instrument was appropriately checked for calibration before and 
following field parameter measurements for Dissolved Oxygen, Temperature, pH, Specific 
Conductivity, and ORP. 

The appropriate calcul~tion for the volume of water in the well casing (well volume) was made 
using a measurement of the depth to water and the pre-determined total well depth. Following 
the calculation, an appropriate pump system was placed in operation and the purge process begun. 
For all wells except MW -5B, the volume purged prior to taking each set of field parameter 
readings was a complete well volume. At well MW-5B, time constraints and the relatively large 
well volume encountered resulted in a complete well volume purged prior tp the initial field 
parameter readings, followed by one-third well volumes prior to subsequent measurements. In all 
cases, the volume purged prior to taking field parameter measurements met or exceeded the 
requirements of the DEP field SOPs (DEP-SOP-001-01, February 2004). A Grundfos electric 
submersible pump was used to purge wells MW-8D, MW-9B, and MW-10B. A peristaltic pump 
with disposable tubing was used to purge wells MW-5A and MW-5B. 

Results 

The full results of the field measurements are tabulated in Table I: Control Sampling results, and 
Table 2: Downhole results. 



Observations 

Wells MW -8, MW -9, and MW -10 were dry, as has been their historical trend. The two-foot long 
sensor encountered an unknown blockage about 7 feet below ground surface into Well-? A, as has 
been previously reported. 

Wells MW-1, MW-lB, MW-SA, MW-6, and MW-9B intercepted the water table within their 
screened intervals. Of these wells, the downhole dissolved oxygen concentration in MW -IB was 
elevated at 4.56 mg!L, MW-5A was elevated at 2.99 mgfL, and MW-6 was moderately elevated 
at 1.85 mg/L. Wells MW-1 and MW-9B were within typical groundwaterranges. 

The screened intervals of wells MW-SB, MW-7B, MW-8B, and MW-IOB were completely 
submerged. Of these wells,·MW-5B was elevated at 3.05 mg!L. Wells MW-7B, MW-8B, and 
MW-IOB were within typical groundwater ranges. 

The· control sampling detected elevated dissolved oxygen concentrations in MW-9B, M.W-5A, 
. and MW-SB. Dissolved oxygen was moderately elevated iu MW-lOB. The concentrations in 
MW -5B are similar to those detected in the downhole measurements from the same ·well. The 
dissol.ved oxygen concentrations in MW-SA are higher than the concentrations detected 
downhole from the same well, but they were elevated significantly above typical groundwater 
concentrations in both cases. The control sampling ofMW-9B exhibited concentrations that were 
significantly elevated in comparison to the concentrations in the downhole sampling. 

Conclusions 

The downhole probe found significant variability in the dissolved oxygen content of ambient 
groundwater. While not all elevated levels corresponded directly with previously detected 
elevated levels, or even with the control sampling in tlrls smdy, the results are still consistent with 
the sporadic nature of the previous elevated detections. The unavoidable conclusion is that natural 
dissolved oxygen concentration in the groundwater in the vicinity of the landfill can be high. 
There does not seem to any reason to doubt that previous sampling events could have resulted in 
erroneous measurements of ambient dissolved oxygen, or th~t sampling techniques used in the 
past could have produced undue agitation of the samples resulting in errone~us results of 
sensitive constituents. 



• e • 
Angelo's Recyclilng Dissolved Oxygen Investigation 
Table 1: Control Sampling Results 

Chuck Spitzner/Ed Swaney· October 17/18, 2006 

~-~- .cumutatrve 
Well 

October17,2006\MW·Bq57.04 T 41.81 I 45 I 15.2 j 2.4 I 0.25 I 2.5 I 25.54-' I 0.15 I 7.69 I 366 I 29.2 
0.25 5 25.91 0.16 7.53 . 387 0.6 
0.25 I 7.5 I 25.92 I· 0.18 I 7.49 I 387 I -8.8 

•J,J.:.-' ...... ~ •• ~····-··~~. 

103.2 
103.1 

0.25 I 3 I 25.55 I 5.77 I 8.34 I 280 I 116.5 
0.25 i 4 I 25.33 I 5.87 I 8.23 I 270 · I 148.1 

130.0 

-106.2 
0.50 I 6 I ·25.51 I 1.37 i 7.63 I 196 I ·109.6 
0.50 J 9 J 25.52 I 1.56 J 7.58 I 197 I -111.4 
0.50 I 12 I 25.52 I 1.69 I 7.58 I 197 I -112.2 
0.50 15 25.52 1.82 7.55 197 -116.2 

, •• -.- .... ,, ., ....... • ..;·,;:•:.-:: ..... ~ .. 1 • 1- ",, ,:. •• -,...,: • ., •• -~ ; •••• •: '"I,' • ,,,.:··,, ~·- .i• ... ;•·~·· -.~ ~.~.· ., ... , , • ., ... :., , .. : .. <1.:.1··• ·~• ... ;. ,, •. ,_·;· ,• ,.,.,\ .', • ... ~ .. "!: """'"'!,..,~· ,..,:.•·····""""·•;•""''~• .• -.':'-.•--"'·'·••:•· ....... :~~-,~..,, ,;:.·•. ·:~~··· ,•.~J"'-•-~·· • ,,. ••••··•-,••f: .......... ··- ~ ... ..,, .,._,.,.,_,_ .. ,., •.. -~.·-··· ..... ,·:--:·.• • •• ~ .. ·-~· ,, .~· ... ., •. ,,.:.•~-. .. -r .... ... 

October 18, 2006IMW-5A I 3021 16.831 18 I 13.4 I 2.1 I 0.07 1 26.46 5.18 5.09 103 188.5 

Notes: 

0.04 2 26.54 5.06 5.03 97 t60.5 

o.so ! 6 . l . 24.84 I 3.35 I 7.13 J .258 J 31.6 

Field measurements taken with YSI 556 muttt-probe instrument with flow-through cell. 
Turbidity not measured. Field turbidl!y instrument malfunctioned. 
Purging done with Grundfos electric submersible pump for wells MW-8B, MW-99, and MW~10B. 
Purging done with peristaltic pump for wells MW-5A and MW-58. 
Well M'N·5A drew down at 0.07 gaVmin purge rate. 

33.1 

M:\01 03Q-AngelosRecycled\005-01-RA13Ciassiii\TRB Hydrogeo response\DO demo Table 1.xls 



••• e ,. 
Angei0 1S Recycling Dissolved Oxygen Investigation 
Table 2: Downhole Sampling Results 

Chuck Spitzner!Ed Swaney 

Date Well 

Total Well Depth to 
Depth Water 

(ft) . (ft) 

water 
Column 
Height 

(ft) 

October 17/'18 2006 

Mel a 
Reading 

Depth 
(ft) 

Temperature 
(deg C) 

Dissolved 
Oxygen 
(mg/L) 

pH 
{SU) 

Specific 
Conductivity 
(umhos/cm) 

Turbidity 
(NTU) 

o:i•::~:tl;:.:&.o:-::.:.:-;~r.7.::'t,~~~:.(.h't!.~I __ .,,.~.··;-.;~.;~J.YI'-~~~';;!:;;;,.>n;i-r.:.".:~•·~l!•)•~~o,·..,j,o;•.l'.!o:t.J~:.~:.t.L"Io;t:.l:.o,:;•.n~:~·~~>'il~;;.;t,F::~r.•·-rr,;;~-~:,;.":: .. <."'~I~.IO.Ii.•O::".":"..lil.l.'>'»<~:::·;;ft.•.::;;\"l;:.oJOp~;;,IA'~-.r·,i:.;.1.1,.,..,,,1~?l·~'·•,:O.. .. ,r.,o~··!,"(',~i.<;~.lo!:r'.::.;.:,1~'1;;;1~~·:'1o~ •• :~":'...,.'>r~»'.:-,~I'Jf!'ll~~<.lr,t•IO'~t!itlo~O:\U'o;:~;•.;~.:·.::·I'·J.••;.:;',\,\•<'·'Wf/.11~''%.-tl.;wo•o:.:--•;-:; 

October 18,2006 IMW~1 I 37.3 I 30.57 I 6.7 I 32 . I 26.44 I 4.95 I 5.31 I 142.4 I 5.9 J 
36 I 24.28 I 0.45 I 6.24 I 187.i- I -13.6 J 

o:14 2:30.4 2754 J 
(~h ................ ''!.O:'~'tiC.:;.'!:"o,...,.tJ'!1";.:~:, l,•'~•..-,:,:!';'~~.11'1.~/;lo(~tj.~'i:'"'!.r; 

MW -1 B 4.90 275.0 24.1 J 
110 I 23.90 I 4.n I 7.54 l 272.3 I 7.1 J 
112 I 23.81 I 4.75 I 7.56 I 271.4 I 2.1 J 
114 I 23.60 I 4.56 I 7.55 I 271.9 I 28 J 

23.66 1.81 289.3 
·:. ..... ;; •• ...;:,;i .. -~~ ~· f-···=···1·'';14.',;0,:--...·h· ,. :: 

27.10 6.10 99.8 
21 I 24.90 I 5.82 I 5.08 I 95.5 I 540 J 
24 I 24.40 I 3.91 I 5.01 I 1 01.0 I 294.9 J 
27 I 24.22 I 2.99 I 5.14 I 122.1 I 135.5 J 

2.67 129.7 78.4J 

4.55 264.4 685 J 
25 · I 24.16 I 3.15 I 7.39 I 264.2 I 66J 
30 I 23.91 I 3.02 I 7.40 I 264.6 I 9.2 J 
35 I 23.88 l 3.08 I 7.40 I 265.2 I 17.3 J 
40 · I 23.90 I 3.07 I 7.40 I 265.1 I 37.3 J 

23.92 3.05 265.0 50.9 J 
,.-,;;:n:o; .. :.~~;l"".,b;'J'<:.··n~.;.x.•.wr:':".: ::.·M-:.:~;:~:.·,r,-..-.;.:-:~··-.-~"";...,!.Jt 

25.60 . 6.14 93.6 0 J 
27 I 24.11 I 4.25 I 4.90 l 94.1 I o J 
30 I 23.93 I 1.85 I 4.92 I 95.6 l 2771 J 

:~\.·Y..-;.:,.·~::r.,~o ... ;.:::-:.• .... ;;•:.cl •. ::~ ···~"': J::~::);•.'t.'.V:o:~-,·····~:_::4~;~,~~-.~k:!_:i'_..:.~~;o:::_.~.,':";,~:.f,:-::J.:t~!i-:'~":~~r.~o.:,:..l."".i.•~~t_;c..,rj.o:;J.:t:~~~~~1ii'-'•'•;;o·c!-l:.~.-~;,:;t.'!~;,.G!It~~i..'"!~l~~·1:i:~~;!':,;..~.1::%~o'l!~::r:.~.r~_·~·tr;ll~(/~~lt\~:~r.V.:~'~'.. 9,;;r~o,:,..:.lo~~r._~~-r_...::Ji;~~Y·Z',~~;..,J;o;:.~ .• :;:::~ ··~·~~·~ 

MW~7A 41.6 34.2.9 7.3 !Obstruction® about ?'_prevented Minisonde 1romadvancing to water. 

M:\01 030-AngelosRecycled\005-01-RAI3CiasslJI\TRB Hydrogeo response\00 demo Table 2.xls 



~ • 
Angelo1s Recycling Dissolved Oxygen Investigation 
Table 2: Downhole Sampling Results 

Chuck Spitzner/Ed Swaney 

Date Well 

Total Weill Depth to 
Depth Water 

(ft) (ft) 

water 
Column 
Height 

{ft) 

October 17/18 2006 

-riel a 
Reading 

Depth 
(ft) 

Temperature 
(deg C)· 

Dissolved 
Oxygen· 
(mg!L) 

pH 
{SU) 

Specific 
Conductivity 
(umhos/cm) 

• 

TurbldHy 
(NTU) 

, .... ~a4:¥.:7.'~J:.;>;.~ .. ;.,.I'::!i<~;;_:.;~~~·:Wit.'!!:."";!'I.•:.->;-:U::,:~f-~~~~i~J::_~~-IJ'~":-;-{::·:~~fi""' J'.:'J;.;~~·.t·l~:'i\•i'- ,;:,;~~·a-:!""s.~~;ld''';;,~-:~.,~~.:ttt~·~:v.J;;~r.Lltlii!o:.'~!·:.~lf§I~:.·~i!.r•::;:,;•;-; ~ ~.!t::·~~., .• ,,.;;.•<!':c:-t1i(~;o; ... :~·J.:';l'.!l:•t•!<!~~\1t.• .. :r~:.~.li.'8AI~·~P:ffl'M;t;.?::~:~~·~~.t;,<lll'l~~:o!t:.>:~-_:.;:~:.·~-L!=~~~-·.~~.J:!_tt;.)l~::1.;.•:~,,._.,.,,:1.1""".ifS•~~-:f~•i;;f.ii~·,: 

1 72.2 .1 35.16 1 1 MW-7B 37.1 36 25.20 1.44 
~~ -

6.80 128.4 136.8 J 
41 24.02 1.10 6.84 121.3 OJ 
46 23:89 0.47 7.87 125.2 OJ 
51 23.86 0.42 . 7.90 '125.6 OJ 
56 23.86 0.39 7.99 '125.9 OJ 
61 23.89 0,38 8.03 125.4 OJ 
66 23.88 0.36 8.41 '126.0 2'1.6J 
71 23.85 0.13 11.22 1081 3.7J 

:.·~ .. r~- ::::-:;-.-;:-'f..; .·r~--~.-.,~-i;~·J:;.·.,:-r:_~·~':c;.,.l ':~:.! 4~ -:.-;-~!_._·~-;;~·;;l',::~..,.-:;•;.~~r_~·.:.:~3::..,: a~~:-;.,..;;'•::.·r·fi'.: ·i-.;;.k~:.lJ;,-; .:..•;:.lr:..il!:. 'l.:.:,•:.aJ·~"":..OI:• (;.:..o(::•:::"·.i~~,:~;:tt~iil···ii:.r:."l~~i-::.r;·. • .. .:;~;;;..:.;:?.,t.-;1~.:.;J;~a.~~'21!.'.:.:t::u-=•.:r;r:-t.:!:i.·~ :O:'=l.'..~':h.f'JIO.•,:."t~~l!~:!~·-;c_;?.l\"•/._~yo:•.!' .:o~.:;.:··.i":l·.'."~:;;. '.:'r. r,;:.;; .::·1~~.,~-:.. ...... !:W.\!...._.:.~.-~ l~..;..'"i•~"' ... 

MW-8 35.9 dry 
-~-~· ... ::!: ~:l ~;_:.tr.-;-.-.:::-~;;-1":, •;;.-;:-c,:.r.~_t:-::::=~j~;;,~,:>·.~l'o ··1 :r ....... ~..:•••!·;:-!.i.OI>'i-';;.,1 :'..:t,...,':..:'-·· .. ~~•:;;~:'".'' 0.";•' -· • •' "; •1"~··1 : ~Jo~•. ,;,',':"' ~·.•J.o~.~~:...oh~-:: r~)~i'ri~·~ .;.· ~·J • · .. ~,,~.>~~,.. .. :: .. ':f"-,:. '.t• ~: • ....:::t":;,• lt-lfo,at;:;;•';..~, •• ,,...,.;.•~~-;.,,.,.:..r~.;.•:-t_•:;-f.;:;,::;...~t.!.',~·i·.·•""·'....:!-.,,.,..I•.'"O'"~':'"G-:.-·•'f".,..'!'.:; ,;y .. ..,.;...,.!>'t~,;{_I!:Jo•.·,..;'~·:; .. l,..:..-,r.,~.~~ -,~,. :;;; 

· •MW-SB I 57.0 l 41.86 I 15.2 I 43 25.27 0.29 7.13 380.0 OJ 
45 24.92 0.28 7.'10 380.0. OJ 
47 24.77 0.26 7.08 379.1 OJ 
49 24.76 0:17 7.08 378.8 OJ 
51 . 24.69 0.13 7.08 378.6 OJ 
54 24.66 0.15 7.08 377.7 OJ 
57 24.51 0.14 7.07 384.1 2.3J 

·~~·•~i~!: ... •t~o..:':.:·".~o'r:::-. .,·:.ii=-:·~.;,.~·-·.:.,,:..! . .'')1J1.>:.-·,:::1,,._ .. ~ .. ,\:w . .;-r.:.:l·~~·;.,-:::~~-""::~~·· ... ..,..:,..,"'l~:.-.':.:•::.-.·l·•r:::·:.-oe~)l.·:...'i:•,.•.t•~.i:=4:·~:.·.;o;r~w·rl;i;,:rr·.:~"' ... -:·~~·~:.:..>::~~14;.-"':.:~t;-;;;-~·~-;:-i'~~--:~~-::.~;·:~;;,...::··::o;-~·~~··::J·"!:~.-.:-.:.-::.:.: . .:.•·•;,~•·\t-.•''·':::~.:•m.~·l·~r.;:,.~;-:;~~·.!.o;·::••i~:--:.··~·":-.'·· 

MW-9 29.8 dry 
:-,.,.,;-,:,;;:;v:;.;..;i'i',-:~· ';' ::i ·.:,.;:.:lt·u~ .:.]!o:. ~\ • :;·~ _ _lt:''•l\l..;t.t.'!. ""~~, .. ~ ·~;,-..;,;::./ .. J :.·; .:• ... ...:;:,~{'/!~ .~.:"::. •. ~I .;;..~~,."!•.:: ....... .:"•::... .-.-.. •l:o" ~·;741' :..,: .... .:.. ·; ,,; ~ .... ~·1-:. >:·j•i ,,...,. .. :N;.:·.:~t-;;p~·;;- •J .. i :::-:g;:p: ·: 1!~t.! J..: ... h,l" ,~.or:.:~.- "i•J·•t !:•:':'1, .~-...: :t:.i::~! ...... ~;;:.:.o~t":..'!.:;;o.~•.-=·.-1(:.•~·.; IJ..;:: .. .- .~ ;1\:·,:;r-"$" .. ''t'' .. ;.''f.ii:::_ ... .:.:1:0:',- .~ ~~~ ... -.-:-;.:."t::::--1!.1".' ;.·..,,.J,::: ~.-.~~·-'!' ~: tt .... ..:....:.•.: ~~:..,..;,i.•:-~: 

MW-9B 49.1 42.89 6.2 44 24.47 0.27 7.45 274.0 '16J 
45 24.20 ·0.26 7.44 273.7 18.1 J 
46 24.07 0.26 7.44 272.3 29.5J 
47 23.97 0.26 7.45 273.0 13.7 J 
48 23.92 0.26 7.44 272.6 15.1 J 
49 23.93 0.26 7.43 273.0 230J 

~~.:.~:.-.. ... :•!N•····~.I'J!>'"•~,·J,:• . .' :;-i!;-:-!._li:_.,~·l~~-._et~"~;o:l•,~.,;:,.·,"~~'::'•-~.;~;_""...:2'~· .. ~; .. ~;..-,•~··,t .~·o:.-,;;.--;,l~7l·.!· .. ..-.:;ll~·.~i~i7:£;';-f'-;jr;'i<io!::>•t:[i~::;t.;..:;.:I•,;~'4X;:_I.'••'.-lJ-:f;:;:'•; •.• ~ ;:.!';I~·;;..:J.o;i,:..[.--.::-.-r::-::::::'l-:..,~__!.,_~~:.t~_c.or.~>4;r.::t.~•.:-.,-.;....::•;..:,.:.;-.!.'~u·~~""K' .. ~I:i."\o":.~~:--.i;".: .. ·;o:~·:;l>~".l::.•;,;., ... ,t~H·;:oo:..::-t....,oloo:'<'l-~~r..--~-'•~·,t-!l.-.-...-~~ci::"O::I~;~;t~;..;;~"::r.; 

MW-10 I 38.0 I dry 
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AngeJo•s Recycling· Dissolved Oxygen Investigation 
Table 2: Downhole Sampling Results 

Chuck Spitzner/Ed Swaney 

Total Well Depth to 
Depth Water 

Date Well {ft} (ft) 

water 
Column 
Height 

(ft) 

October 17/18 2006 

t-1e1a 

Reading 
Depth 

(ft) 
Temperature 

(deg C) 

Dissolved 
Oxygen 
(mg/L.} 

pH 
(SU) 

Specific 
Conductivity 
(umhos/cm) 

• 

Turbidity 
(NTU) 

.~~;l'illtn:o.::..,;.·.:~rJ~E;/::o:.-J!.1.!.~"';)-r~-iZ~~=~.::-'!ifi:.t:r:_~~~~.:!:l;~:::e::~·~t:.;t~;~_f~: ... ~~_.,.~,.~;~fi!:ltJ;i.'"';~!;"f-;:;:.~~~=~J.i_~:lli~_::~·?".',.•·~-!!~.!t:::-.J•:;;J~~i'.'i.~~-m~~~:;-...;~,~~~~3f~"l:lrotl!: .. ~:.~~r;o.;:.;:l~.;.r.~~7 .. 7'-8.~·:..'"'!.:\1"-l::l~~~~~i!_:!",~.:..<..-?:,.~...,.1}1._~!'.:-l1'>1,.;-·r.;.-r~:.·M~· .. o:~"w:·,· 

MW-108 I s2.o I 41.12 I 20.9 I 44 24.49 1.16 . 6.10 
.. 

87.1 
---

OJ 
49 24.21 0.39 6.11 88.2 NR 
54 24:15 0.24 6.39 119.5 NR 
59 24.13 0.62 6.88 184.2 NR 
62 24.10 0.25 I 7.06 289.0 NR 

-~0~(.\'!!'·:-.:.·~····!":·r."i?~-;:,r~'~"~'.t·m~·;;-T..::r.i'l·-t~~ii··.:.· ... .:::.•:-...:~·::.-:.A:•:.-.ro:.f· .... ~tt·:•.·:v~·~:~·~·L.._'"i'.-:ijx~·:·.~".f•.~;.....,;.:•:);:.r-e.-:.:.o:.'i:.~o;;:f:'.~;','.;:,, •• ..,.._~:!:'.<:·.;o!';~;rJ.r.£\ .. ,.,.,.;...'1'=:',.-;-o:~il~ ... ,.;.::.~ ... i:-..,;.~'t:~;~: ... ..::..:..o."".::....,: .. ~';~"";~:-.d:...,.\t!-ll.";':--~:.":o~<•:.i~tt.":~~:~t.~l~::-.\: .. ~~~~?'n.:O::~~ ... :.;;...,:.;o:.::::l;.;~:.:.~..,.l"-'r;:;;.,Q";.!,c.r:·fF.;_l;:~:·;:. 

Notes: 
Total Depth and Water Column Height rounded to nearest tenth of a foot. 
Total Depth not measured at MW-18- accepted previous measurement 
Depth of Measurement was estimated from five-foot markings on instrument cable 
Depth of Measurement readings for MW -88 were recorded as three-foot increments. Most were 

adjusted to two-foot increments for this table as that fits the Water Column Height figure. Apparently the 
lowering of the instrument each time was under-estimated. The last two increments were measured as three feet. 

In situ measurements were t;aken using ·a rented Hydrolab Minisonde 4A multi-probe instrument with direct readout 
Turbidity measurements should be regarded as estimations {J Qualifier). The Turbidity probe could not be 

calibrated and the readings were based on the instrument calibration as received from the rental company. 
Turbidity measurements for MW-108 were not recorded below 44 feet. 
The obstruction in 7 A appeared to be a bend in the casing that would not allow the instrument 

to pass. The instrument measured more than 24 inches long. 
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Enterprise Class III Landfill 
Groundwater Monitoring Plan 

Revised March 2013 

This Groundwater Monitoring Plan (GWMP) has been prepared in accordance with the 

provisions of Rule 62-701.510, F.A.C., and any non-conflicting provisions of Chapter 

62-520, F.A.C. The GWMP was developed based upon an extensive evaluation of site 

data provided in the March 2012 (R~vised November 2012) (Revised March 2013) Water 

Quality Monitoring Plan Evaluation Repmt prepared by Locklear & Associates, Inc. The 

Water Quality Monitoring Plan Evaluation Repmt is provided in Section 6 of the March 

2012 Operations Permit Renewal Application. 

1. Water Quality Monitoring Plan 

The groundwater monitoring network is shown in Table 1 and in Figure 1. 

a. All groundwater monitoring well installations and abandonments shall be 
perfmmed in accordance with ASTM D 5092-04. 

b. Sign and Seal 

The repmts shall be signed and sealed in accordance with Chapter 471, 
Florida Statutes and Chapter 61 G 15, F AC for engineers or with Chapter 492 
for professional geologists. 

c. Sampling and Analysis 

All sampling and analysis shall be performed in accordance with Chapter 62-
160, F AC; 62-701.51 0(2)(b ), F AC; the DEP Standard Operating Procedures 
for Field Activities (DEP-SOP-001/01); and the DEP Standard Operating 
Procedures for Laboratory Activities (DEP-SOP-002/0 1 ). 

d. Groundwater Monitoring Requirements 

The groundwater monitoring network consists of detection monitoring wells 
located downgradient from and within 50 feet of disposal units. The 
detection wells are located no more than 500 feet apmt. The network also 
includes proposed background monitoring wells BW-1A and BW-1B 
screened within the surficial and Floridan aquifers, respectively. 
Downgradient compliance monitoring wells will be installed if warranted 
based on the results of detection monitoring results and Evaluation 
Monitoring as discussed in Section 1.h. Compliance wells will be located at 
or immediately adjacent to the compliance line of the zone of discharge. 



Enterprise Class III Landfill 
Groundwater Monitoring Plan 

Revised March 2013 

Monitoring wells shall be constructed to provide representative groundwater 
samples from the surficial aquifer, where present, and the Floridan aquifer 
system. Well screen placement will be determined from lithologic 
infmmation collected at the time of well installation and historic water level 
elevations as discussed in Section III of the March 2012 Water Quality 
Monitoring Plan Evaluation Report. Wells shall be constructed in accordance 
with the details provided in Figures 2 and 3. Documentation of well 
construction shall be submitted within 30 days of installation using 
Department Form #62-70 1.900(30). 

Wells scheduled to be abandoned in conjunction with new cell construction, 
and wells which become damaged, shall be plugged and abandoned in 
accordance with Rule 62-532.500(5), F.A.C. and the rules of the Southwest 
Florida Water Management District. Documentation of abandonment shall 
be submitted to the Department within 30 days of abandonment. 

The location(s) of all new or replacement monitoring wells, in degrees, 
minutes and seconds oflatitude and longitude, and the elevation of the top of 
the well casing to the nearest 0.01 foot, using a consistent, nationally 
recognized datum, shall be dete1mined by a Florida Licensed Professional 
Surveyor and Mapper. Wells will be marked with their identification label in 
the field. 

e. Surface Water Monitoring Requirements 

Surface 'tv:ater samples '.Vill be collected semiannually from Ponds 1 and 2 in 
conjunction v,rith the semiannual groundwater sampling events. The location 
of the surface water sampling points, SV/ 1 and SW 2, m·e shown in Figure 1. 
Surface water smnples 'Nill be analyzed for the pm·mneters listed in Table 4 . 

Ponds 1, 2 and 3 do not have off-site discharge associated with the 1 00-year 
flood event. Ponds 1 and 2 are designed to overflow into Pond 3. Therefore, 
surface water sampling is not required. In the event that routine groundwater 
sampling shows impacts to groundwater quality, a surface water sample will 
be collected from Pond 3. 

f. Leachate Monitoring Requirements 

(1) Leachate monitoring is not applicable to this facility. 

2 



Enterprise Class III Landfill 
Groundwater Monitoring Plan 

Revised March 20 13 

g. Sampling Frequency and Requirements 

(1) Water samples from all newly installed monitoring wells (if required 
in the future) will be collected to determine background groundwater 
quality. Groundwater samples from the initial sampling of any new 
wells will be analyzed for parameters listed in Rule 62-701.51 0(7)(a) 
and (7)(c), F.A.C. 62 701.510(8)(a) and (d), F.l\:.C. (Table 2). 

Table 2 
Initial Groundwater Sampling Parameters 

Field Parameters Laboratory Parameters 
Static Water Levels Total Ammonia- N 
Specific Conductivity Chlorides 
pH Iron 
Dissolved Oxygen Mercury 
Turbidity Nitrate 
Temperature Sodium 
Colors and Sheens Total Dissolved Solids (TDS) 

Those Parameters listed in 40 CFR Part 258, 
Appendices I and II 

(2) Groundwater samples from all monitoring wells (background and 
detection) and the on-site supply well shall be sampled and analyzed 
semiannually for the parameters listed in Table 3. A semiannual 
sampling frequency is adequate to detect potential groundwater 
quality standard exceedances based upon the flow velocities provided 
in Section III of the 2012 WQMPE. Maximum groundwater flow 
velocities were less than 50 feet per six months within both the 
surficial and Floridan aquifers._ The first semiannual sampling event 
shall be perfmmed between January 1 and June 30. The second 
semiannual sampling event shall be performed between July 1 and 
December 31. 

Table 3 
Routine Groundwater Sampling Parameters 

Field Parameters Laboratory Parameters 
Static Water Level Total Ammonia- N 
Specific Chlorides 
Conductivity Iron 
pH Mercury 
Dissolved Oxygen Nitrate 

3 



Turbidity 
Temperature 
Colors, Sheens 

Sodium 

Ente1prise Class III Landfill 
Groundwater Monitoring Plan 

Revised March 2013 

Total Dissolved Solids (TDS) 
Those Parameters listed in 40 
CFR Part 258, Appendix I 

(3) Surface water sampling shall be conducted at Pond 3 only in the event 
that routine groundwater monitoring shows impacts to groundwater 
quality. semiannually in conjunction 'tvith the semiannual 
groundwater sampling events. If surface water samples are collected 
from Pond 3, they Surface water samples will be analyzed for the 
parameters listed in Table 4. 

Table 4 
Surface Water Sampling Parameters 

Field Parameters Laboratory Parameters 
Specific Conductivity Unionized Ammonia- N 
pH Total Hardness [as mg/L CaCo3] 

Dissolved Oxygen Biochemical Oxygen Demand (BOD5) 
Turbidity Copper 
Temperature Iron 
Colors, Sheens Mercury 

Nitrate 
Zinc 
Total Dissolved Solids (TDS) 
Total Organic Carbon (TOC) 
Fecal Coliform 
Total PhosphatesPhosphorus [as mg/L P] 
Chlorophyll-A 
Total Nitrogen 
Chemical Oxygen Demand (COD) 
Total Suspended Solids (TSS) 
Those Parameters listed in 40 CFR 258 
Appendix I 

( 4) Leachate sampling is not applicable to this facility. 

h. Evaluation Monitoring, Prevention Measures, and Conective Action 

If parameters are detected in detection wells at concentrations that are 
significantly above background water quality, or that are at concentrations 
above the FDEP's water quality standards or criteria specified in 62-520, 

4 
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F.A.C., the well will be resampled within 30 days after the initial analytical 
data are received to confirm the data. If the data are confirmed or the well is 
not resampled, the FDEP will be notified in writing within 14 days of 
detection. Evaluation monitoring shall be initiated as follows: 

• Routine monitoring of all monitoring wells and surface water 
sampling locations will continue according to the GWMP. 

• Within 90 days of initiating evaluation monitoring and annually 
thereafter, the background wells and all affected detection wells 
will be sampled for the parameters listed in 62-701.51 0(8)( d), 
F.A.C. Any new parameter detected and confi1med in the 
downgradient wells will be added to the routine groundwater 
monitoring parameter list. 

• Within 90 days of initiating evaluation monitoring compliance 
monitoring wells will be installed at the compliance line of the 
zone of discharge and downgradient of the affected detection 
wells. The compliance wells will be installed in accordance with 
62-701.51 0(3)( d), F.A.C. Compliance wells and affected 

detection wells shall be sampled quarterly for analysis of the 
parameters listed in Rule 62-701.51 0(8)(a), F.A.C. and any other 
parameters detected in the affected detection and downgradient 
wells sampled in accordance with Rule 62-7 01.51 0(7)( a )2, F .A. C. 
Compliance wells and affected detection wells shall be sampled 
annually for analysis of the parameters listed in Rule 62-
701.510(8)(d), F.A.C. 

• Within 180 days of initiating evaluation monitoring, a 
contamination evaluation plan will be submitted to the FDEP. 
The contamination evaluation plan will be designed to delineate 
the extent and cause contamination and to predict the probability 
that FDEP water quality standards are not violated outside the 
zone of discharge and to evaluate methods to prevent any 
violations. Upon agreement with the FDEP that the plan is so 
designed, the plan shall be implemented and a contamination 
evaluation report will be submitted to the FDEP. All reasonable 
efforts will be made to prevent further degradation of water 
quality from the landfill activities. 

• If the contamination evaluation report indicates that water quality 
standards or criteria are likely to be violated outside the zone of 
discharge, a prevention measures plan shall be submitted to the 

5 
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Department. Upon approval, the prevention measures shall be 
initiated. 

• Evaluation monitoring shall not be discontinued until 
authorization to return to routine monitoring only is received from 
the Department. 

1. Water Quality Monitoring Report Requirements 

(1) All representative water quality monitoring results shall be reported 
to the Department within 60 days from completion of laboratory 
analyses. In accordance with subsections 62-160.240(3) and 62-
160.340( 4), F.A.C., water quality data contained in the report shall be 
provided to the Department in an electronic format consistent with 
requirements for importing into Department databases. 

At a minimum the semiannual report shall include the following: 

• The facility name and identification number, sample collection 
dates, and analysis dates; 

• All analytical results, including all peaks even if below maximum 
contaminant levels; 

• Identification number and designation of all surface water and 
groundwater monitoring points; 

• Applicable water quality standards; 
• Quality assurance, quality control notations; 
• Method detection limits; 
• STORET code numbers for all parameters; 
• Water levels recorded prior to evaluating wells or sample 

collection. Elevation reference shall include the top of well 
casing and the land surface at each well site at a precision of plus 
or minus 0.01 foot, National Geodetic Vertical Datum (NGVD); 

• Department Form 62-70 1.900(31 ); 
• An updated groundwater table contour map signed and sealed by 

a professional geologist or professional engineer with experience 
in hydrogeologic investigations, with contours at no greater than 
one-foot intervals unless site-specific conditions dictate 
otherwise, which indicates groundwater elevations and flow 
directions; and 

• A summary of any water quality standards or criteria that are 
exceeded. 

(2) A technical report will be submitted every two and one-half years 
summarizing and interpreting the water quality monitoring results and 

6 
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water level measurements collected during that period. The repmi 
will be signed and sealed by Florida licensed Professional Geologist 
or Professional Engineer. The repmi shall contain, at a minimum, the 
following: 

• Tabular displays of any data which shows that a monitoring 
parameter has been detected, and graphical displays of any 
leachate key indicator parameters detected (such as pH, specific 
conductance, TDS, TOC, sulfate, chloride, sodium and iron), 
including hydrographs for all monitoring wells; 

• Trend analyses of any monitoring parameters consistently 
detected; 

• Comparison among shallow, middle, and deep zone wells; 
• Comparisons between background water quality and the water 

quality in detection and compliance wells; 
• ColTelations between related parameters such as total dissolved 

solids and specific conductance; 
• Discussion of enatic and/or poorly correlated data; 
• An interpretation of the groundwater contour maps, including an 

evaluation of groundwater flow rates; and 
• An evaluation of the adequacy of the water quality monitoring 

frequency and sampling locations based on site conditions. 

7 



WeiiiD Well Type 

BW-1A Background 

BW-1B Background 

MW-10 Detection 

MW-10B Detection 

MW-1A Water Level 

MW-1B Water Level 

MW-3 Detection 

MW-3B Detection 

MW-4 Detection 

MW-4B Detection 

MW-SA Detection 

MW-SB Detection 

MW-6 Detection 

MW-6B Detection 

MW-7A Detection 

MW-7BR Detection 

MW-8 Detection 

MW-8B Detection 

MW-9 Detection 

MW-9B Detection 

MW-11 Water Level 

MW-11B Water Level 

MW-12A Water Level 

MW-12B Water Level 

MW-15B Detection 

MW-16B Detection 

MW-17B Detection 

Water 
Supply 

Suppy 

MW-18A* Detection 

MW-18B Detection 

MW-19A* Detection 

Aquifer 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Surficial 

Floridan 

Floridan 

Floridan 

Floridan 

Floridan 

Surficial 

Floridan 

Surficial 

TABLE 1 
Existing or 

Notes 
Future 

Future To be installed within 60 days of permit issuance 

Future To be installed within 60 days of permit issuance 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Future To be installed within 60 days of permit issuance 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing 

Existing To be abandoned in conjunction with Cell 7 construction 

Existing To be abandoned in conjunction with Cell 7 construction 

Existing 

Existing 

Future To be installed in conjunction with Cell 7 construction 
-

Future To be installed in conjunction with Cell 7 construction 

Future To be installed in conjunction with Cell 7 construction 
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TABLE 1 

WeiiiD Well Type Aquifer 
Existing or 

Notes 
Future 

MW-198 Detection Floridan Future To be installed in conjunction with Cell 7 construction 

MW-20A* Detection Surficial Future To be installed in conjunction with Cell 7 construction 

MW-208 Detection Floridan Future To be installed in conjunction with Cell 7 construction 

P-4 Piezometer Surficial Existing 

P-6 Piezometer Surficial Existing 

P-8 Piezometer Floridan Existing 

P-10 Piezometer Floridan Existing 

P-11 Piezometer Surficial Existing 

*To be installed only if water bearing sediments are encountered above the clay units 

confining the Floridan aquifer system. 

Enterprise Class Ill Landfill 
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WELL A** a•• c D E F 

MW-18N 30' 10' 20' 3' 2%o 0.010" 

MW-19A' 70' 50' 20' 3' 2%o 0.010" 

MW·20A' 50' 30' 20' 3' 2%o 0.010" 

* Wells to bo lnatollod only lr water bearing sodlmonts oro 
oncountorod obovo the Floridan equllor confining loyor. 

*" Assuming stmUar ground surface elevations to MW-158, 
MW-168, and MW-178, rospe<;tlvety. 

WELL A*** s· .. c D E F 

BW-1A' 45' 25' 20' 3' 2o/30 0.010" 

~--Assuming similar ground surface elevation to MW.11 

I REVISED MARCH 2013 
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ENTERPRISE ROAD 

RECYCLING AND DISPOSAL FACILITY 
DADE CITY, FLORIDA 

~ 1 Locldear & Associates, Inc. «,(.; l!nvlronmenlol Cons•:to'ng Stl\'ku 

LOCKABLE ALUMINUM 
WELL COVER 

DIAMETER FLUSH 
THREADED SCHEDULE 40 
PVC SCREEN 
SLOT SIZE 

F 

FIGURE NOT TO SCAlE 

PROPOSED E 
SURFICIAL AQUIFER FIGURE 2 

MONITOR WELL DETAIL 



WELL A* B* c D E F 

MW-18B 100' 80' 20' 3' 2%o 0.010" 

MW·19B 100' 80' 20' 3' 2%o 0.010" 

MW-20B 80' 60' 20' 3' 211'30 0.010" 

*Assuming almllar ground surface elevallons lo MW-166, 
MW·10B, and MW-17B, respecUvely. 

D E F 

BW-18 85' 65' 20' 3' 2%0 0.010" 

"*Assuming similar ground surface elevation to MW.11B 

WELL A*** B*"* C D E F 

8W68 50' 30' 20' 3' 2%o 0.010" 

••• Assuming similar ground surface elevation to MW.11 
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