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SECTION E 

GROUNDWATER MONITORING 

E-1   Organization of Section E 

This section describes the hydrogeologic setting of the Facility, the development of the 

groundwater monitoring system at the Facility and the groundwater monitoring programs for 5 

implementation under a permit as required under the Alabama Hazardous Waste Management 

and Minimization Act of 1978.  The information provided in the text of this section includes 

references to historical documents that are appropriately cited in the text or are provided in the 

appendices to this section.  Additional supporting documents, not specifically related to studies 

conducted at the Facility, are also provided as appendices to this section. 10 

E-2   Hydrogeological Setting 

West Central Alabama is underlain by over 2,000 feet of Upper Cretaceous Period sediments.  

The uppermost aquifer underlying the Facility, as defined under ADEM Administrative Code Rule 

335-14-1-.02 (40 CFR 260.10), is the Eutaw Formation.  This formation is overlaid and confined 

by more than 600 feet of Selma Chalk (Section 3.4 of Document 1 in Appendix E-3).  The Eutaw 15 

Formation is first underlain by the Gordo Formation, then the Coker Formation.  A detailed 

discussion of the regional hydrogeology is provided in Appendix E-3 and Appendix E-4. 

 

The Eutaw Formation consists of approximately 400 feet of inter-layered clays, silts and sands.  

The lower portion of the formation consists of fine to coarse grained, very glauconitic sand and 20 

sandstone with inter-bedded clays and shales.  The middle portion of the Eutaw Formation 

consists of clay, shale and thin sand beds.  The upper portion of the Eutaw Formation, sometimes 

referred to as the Tombigbee Sand Member, consists of fossiliferous fine to medium grained 

glauconitic sand with layers of chalk, claystone and calcareous sandstone occurring near the 

base of the Selma Chalk (Appendix E-3, Section 3.3.2 of Document 1). 25 

 

The potentiometric surface of the upper portion of the Eutaw Formation generally ranges in 

elevation from 127 feet mean sea level (ft MSL) to 130 ft MSL under the Facility (Appendix E-11).  

The top of the Eutaw Formation ranges from -510 ft MSL to -450 ft MSL under the Facility 

(Appendix E-5, Document 1, Figure 3).  The resultant confining condition results in flowing wells 30 

in low lying areas, as occurred in the Eutaw monitoring wells 1 and 4 (Appendix E-1, Figure  

E-1.1).  Calculations of the estimated linear groundwater velocity in the Eutaw Aquifer (Tombigbee 

Sand Member) based on potentiometric surface elevations from the July 2018 monitoring event 

are provided in Table E-2.6.  As shown in these calculations, the average linear groundwater 

velocity in the Eutaw Aquifer (Tombigbee Sand Member) is approximately 0.02 feet/day, based 35 

on a hydraulic conductivity of 4.4 x 10-3 cm/sec and an effective porosity of 15% (Appendix E-5, 
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Document 1, Page 14).  The potentiometric surface of the Eutaw Aquifer is shown on Figure  

E-1.3 of Appendix E-1.   

 

As explained in Appendix E-4, the Selma Chalk Formation under the Facility is saturated through 

all or most of its depth.  This saturated zone is not, however, an "aquifer", as defined in ADEM 5 

Administrative Code Rule 355-14-1-.02 (40 CFR 260.10), because, with its extremely low 

hydraulic conductivity, it is not "capable of yielding a significant amount of groundwater to wells 

or springs".  While local historical records show that cisterns have been completed in the Selma 

Chalk to store water, no water supply wells derive their water from the Selma Chalk. 

 10 

The occurrence of fractures in the chalk was recognized early in the development of the Facility 

(Appendix E-15).  The potential for the migration of hazardous waste constituents to surface 

waters through these fractures has been addressed by early studies completed at the Facility.  In 

early 1979, fracture systems observed in trenches were tested for hydraulic conductivity using 

packer testing equipment installed in two angled (45 ) and one vertical core holes in early 1979 15 

(Appendix E-6, Document 1).  An evaluation of the testing results indicated that the fractures 

"have a very high resistance to flow and are no less resistant than the non-faulted chalk except 

within a few feet of the ground surface" (Appendix E-6, Document 1, pg. 12).  The calculated 

hydraulic conductivity based on these packer tests of the fractures ranged from 4.0 x 10-8 to 5.5 

x 10-7 cm/sec.  This work was later expanded to include a lineament study of the whole Facility 20 

(Appendix E-7).  In May-June, 1982, the Facility contracted to conduct detailed mapping of the 

discontinuities within the chalk (Appendix E-3).  These studies were conducted from outcrops 

around the Facility and from Trenches 15 and 16, which were open during this period.  Six (6) 

prominent joint sets were identified at the Facility during this investigation.  The orientation of 

these sets correlated with the lineament study completed earlier.  Additional packer tests to 25 

evaluate the hydraulic conductivity were performed in June 1999.  The packer tests were 

performed in a 45  angled borehole completed near Cell 3 of Trench 22.  This borehole was 

completed to 150 ft along the borehole.  Three packer tests were performed in this borehole, and 

yielded hydraulic conductivities of 6.0 x 10-8, 2.0 x 10-8, and 1.8 x 10-9 cm/sec.  A report detailing 

this study is included in Document 2 of Appendix E-6.30 

 

Investigations of the hydrogeology of the chalk showed that a water table occurs in the Selma 

Chalk (Appendix E-4).  Three well recovery tests were conducted in the wells constructed during 

this study.  The results of these tests indicate a hydraulic conductivity of the chalk ranging from 

2.0 x 10-8 to 5.7 x 10-8 cm/sec (Appendix E-4, Document 1, Section 4.3.1).  The estimated flow 35 

velocity, using a very conservative assumed effective porosity of 10 percent, was estimated to be 

between 0.05 and 0.17 feet per year (ft/yr).   

 

In a separate study (Golder 1984a and Golder 1984b), the hydraulic response to the dewatering 

of Trench 20 was observed using a set of piezometers.  In effect, this study was a test of an 40 
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extremely large diameter well (500 feet x 600 feet x 115 feet), including all of the fractures 

intercepted by the excavation.  For the duration of the test, the inflow rate into the trench was 0.44 

gallons per minute (gpm).  Calculations based on this response supported previous studies 

indicating a hydraulic conductivity of the Selma Chalk of 1 x 10-7 cm/sec.  

 5 

Since the hydrogeologic report presented in Appendix E-4 was submitted, a more detailed 

laboratory tracer test was performed to calculate the effective porosity of the Selma Chalk.  The 

tracer test showed the effective porosity of the Selma Chalk was 33.4%.  Using the highest 

reported value of hydraulic conductivity for the Selma Chalk (1.0 x 10-7 cm/sec), the effective 

porosity of 33.4%, and the groundwater gradient as shown on the Selma Chalk potentiometric 10 

surface map from groundwater elevations measured in October 2018 (Figure E-1.4), the 

estimated flow velocity was estimated to be approximately 0.00002 ft/day, or 0.006 ft/year as 

calculated in Table E-2.7. 

 

The Selma Chalk at the Facility actually consists of, from the ground surface downward, the 15 

Demopolis Chalk, the Arcola Limestone, and the Mooreville Chalk.  The feasibility of using the 

Arcola Limestone as a zone to monitor for vertical migration of contaminants in the chalk has been 

evaluated.  This evaluation has concluded that there is no advantage to locating a monitoring well 

in the Arcola Limestone instead of the overlying Demopolis Chalk (Appendix E-5, Document 1). 

 20 

A review of geologic literature describes the Arcola Limestone as a light gray dense fossiliferous 

limestone inter-bedded with light gray to pale olive chalky clay.  The Arcola member is composed 

of two dense limestone beds, each approximately 1 foot thick, inter-bedded with low permeability 

clays.  The entire formation is described as approximately ten (10) feet thick (Appendix E-5, 

Document 1). 25 

 

During sub-surface investigations at the Emelle Facility, three borings were made in the Selma 

chalk to a depth that likely penetrated the Arcola Limestone.  These borings were not carried out 

for the purpose of investigating the Arcola, but they were carefully completed and continuously 

sampled.  These borings did not provide any indication of voids or increased transmissivity with 30 

the chalk, including the Arcola Limestone (Appendix E-5, Document 1). 

 

The Arcola Limestone is very difficult to detect during drilling, and many driller's logs do not 

mention the existence of this limestone.  Geophysical logs can be used to detect the Arcola 

Limestone.  During sub-surface investigations for the proposed Shuqualak Mountain Facility in 35 

Noxubee County, Mississippi, three borings were completed which penetrated the Arcola 

Limestone.  Using geophysical logs, the thickness of the Arcola was determined to be 4.5 feet, 

2.0 feet, and 6.0 feet, respectively, in the three borings.  In each of the three borings, the Arcola 

Limestone was described as an "Un-weathered, massive, dense, fine-grained bluish white 
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limestone with minor rip-up clasts".  No indication of any voids or increased transmissivity was 

associated with the Arcola Limestone observed in these borings. 

 

To confirm the evaluation of the Arcola Limestone, specific investigative techniques were 

employed during the 1998 installation of a new RCRA-10 Monitoring Well at the Facility.  The 5 

installation of RCRA-10 failed.  RCRA-10R was installed to replace RCRA-10, however, foreign 

material obstructed the well, and RCRA-10A was then installed.  RCRA-10 and RCRA-10R were 

properly plugged and abandoned and are shown on Figure E-1.1 along with the active  

RCRA-10A.  During the installation of RCRA-10, RCRA-10R, and RCRA-10A, chalk was sampled 

continuously beginning at an elevation 20 feet above the anticipated Arcola Limestone elevation 10 

and continuing for 40 feet.  During the drilling of RCRA-10, the thickness of Arcola Limestone was 

measured to be approximately 5 feet.  During the drilling of RCRA-10R, the thickness of Arcola 

Limestone was measured to be approximately 8 feet.  During the installation of RCRA-10A, the 

thickness of the Arcola Limestone was measured to be 5.3 feet.  Reports prepared at the time of 

the completions of RCRA-10, RCRA-10R, and RCRA-10A indicate that the limestone beds and 15 

interbedded chalk of the Arcola Limestone are visually similar to the overlying and underlying 

chalk; that no voids, cavities, or factures were observed in the limestone beds; and that the Arcola 

Limestone and the chalks of the Selma Group form a single hydrostratigraphic unit  

(Appendix E-13, Document 1).  Additional supporting documents are provided as Documents 2 

through 4 of Appendix E-13. 20 

 

In conclusion, review has not revealed any evidence that indicates that the hydraulic conductivity 

of the Arcola Limestone at the Emelle Facility is significantly different from that of the overlying 

Demopolis Formation or the underlying Mooreville Formation.  Therefore, there is no advantage 

in locating a monitoring well in the Arcola Limestone as opposed to the Demopolis Chalk. 25 

 

When considering the potential for the migration of hazardous constituents to migrate from a 

facility, it is important to consider the impact on any sensitive receptors of such migration.  For 

groundwater studies, these sensitive receptors would include surface water bodies and water 

supply wells. 30 

 

The closest surface water body to the active portion of the Facility is Bodka Creek.  Bodka Creek 

is approximately 1,000 feet from the northwestern corner of the active area of the Facility.  Given 

the gradients at the Facility and the low permeability of the chalk and fractures within the chalk, it 

would be extremely unlikely for waste constituents to migrate from the trenches to Bodka Creek 35 

within the active, closure, and post-closure care periods.

 

The closest water supply well to the Facility is located near Geiger, Alabama, approximately 

10,500 feet from the nearest Facility boundary, and is completed in the Coker Formation. The 

Coker Formation is a confined aquifer that is stratigraphically much lower (approximately 750 feet 40 
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lower) than the Eutaw Formation (Appendix E-4). The public supply well is screened between 

1,912 feet and 1,982 feet below the ground surface.   

 

The Eutaw, Gordo, and Coker Formations are all confined aquifers.  Because of the upward water 

pressure within each of the three aquifers, there is a barrier to flow from the Selma Chalk into 5 

these formations.  Also, the presence of Bodka Creek between the Facility and the public supply 

well serves as a hydraulic barrier in the Selma Chalk between the Facility and this well.  Given 

the distance to the well from the Facility, the occurrence of Bodka Creek, the depth of this well, 

and the presence of confined aquifers between the Selma Chalk and the well screen, it would be 

highly unlikely for waste constituents to impact this water supply. 10 

E-3   Current Groundwater Monitoring System 

E-3a   Eutaw Aquifer Monitoring System Development 

The purpose of the Eutaw Aquifer monitoring system is to monitor conditions in the uppermost 

aquifer beneath the facility (the Eutaw Aquifer). Table E-2.3 presents a summary of all monitoring 

wells for the facility, including the RCRA wells screened in the Eutaw Aquifer.  Appendix E-12 15 

contains all available boring logs and well construction diagrams for the monitoring wells at the 

facility.  Prior to July of 1983, four groundwater monitoring wells, Wells 1 through 4, were 

maintained as the Facility's interim status groundwater monitoring system.  All of these wells were 

constructed prior to 1978 using standard practices of the time.  Available information on these 

wells is presented in Appendix E-12 and Table E-2.3.  Based on the reported depth of these wells, 20 

Wells 1, 3 and 4 are believed to have penetrated and monitored the Eutaw aquifer. Well 2 may 

have possibly penetrated and monitored the Gordo aquifer. In all cases, however, it is believed 

that these wells were only cased and sealed in the upper 20 to 25 feet of the well and therefore 

monitored a combination of saturated units. 

 25 

At the time these wells were constructed, it was assumed that the groundwater gradient was 

toward the southwest, parallel to the regional stratigraphic dip. Thus, Well 1 was designated as 

the upgradient well, and Wells 2, 3, and 4 were designated as downgradient wells. 

 

It was discovered, during the investigations required for the original EPA Part B Permit 30 

Application, that the gradients in the Eutaw Formation were more likely to be toward the east than 

the southwest as had originally been assumed (Appendix E-4 and Appendix E-11).  As a result, 

the Facility met with the ADEM in late 1982 to discuss a revised RCRA interim status groundwater 

monitoring program.  In July of 1983 the Facility verbally presented a plan for the installation of 

four new wells to the ADEM and the EPA.  This new plan was subsequently approved in the EPA 35 

Part B Permit Application.  The new wells, RCRA-5 through RCRA-8, were completed and added 

to the interim status monitoring program for the July 1983 sampling event (Table E-2.3 and 

Appendix E-12). 
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On December 19, 1984, the Facility, the ADEM and the EPA entered into a consent agreement 

(1984 Consent Agreement) to resolve, among other things, various RCRA compliance issues.  

One of the requirements of the 1984 Consent Agreement was the modification of Well RCRA-5.  

RCRA-5 was initially screened in the lower aquifer of the Eutaw Formation.  The 1984 Consent 5 

Agreement provided for RCRA-5 to be re-screened in the Tombigbee Sand Member of the Eutaw 

Formation.  It also allowed for the re-evaluation of the gradients in the upper aquifer of the Eutaw 

Formation given this new data point. 

 

The 1984 Consent Agreement also provided for the construction of a new Eutaw Aquifer 10 

monitoring well at one of two locations that had been marked on the ground.  RCRA-9 was 

constructed in November of 1985 and became part of the groundwater monitoring system for the 

first semi-annual sampling event in March of 1986 (Table E-2.3 and Appendix E-12). 

 

With the installation of RCRA-9, the Facility proposed, and the EPA and the ADEM agreed, that 15 

Wells 1 through 4 would be abandoned.  Well 4 was plugged and sealed on September 18, 1985, 

during the field work associated with the re-screening of RCRA-5 and the installation of RCRA-9.  

Wells 2 and 3 were plugged and sealed shortly thereafter.  The sampling of Well 1 was 

discontinued with the abandonment of Wells 2, 3 and 4, but it was not plugged and sealed. 

 20 

In 1998, the facility began installation of a new Eutaw Aquifer monitoring well, as required by the 

-10, failed and 

the borehole was properly plugged and abandoned.  Subsequently, RCRA-10R was installed 

approximately 250 feet northwest of the abandoned RCRA-10 boring (Figure E-1.1).   Due to 

foreign material obstructing RCRA-10R, RCRA-10R was properly abandoned and RCRA-10A 25 

was installed (Appendix E-13, Documents 2 through 4).  

Permit, an evaluation of the of the Arcola Limestone was also completed using the borings for 

RCRA-10 and RCRA-10R, and the boring and well installation of RCRA-10A (Appendix E-13, 

Document 1).  Details of the results of the Arcola Limestone evaluation study are contained in 

Section E-2. 30 

 

Monitoring wells RCRA-5 through RCRA 10A represent the current Detection Monitoring System 

at the Facility.  RCRA-6, RCRA-7, RCRA-9, and RCRA-10A are the current point of compliance 

monitoring wells for the facility as indicated on Figure E-1.1.  RCRA-8R is the upgradient 

(background) monitoring well for the Eutaw Aquifer.  RCRA-8R was installed on August 19, 2015 35 

and is a replacement for the previous upgradient well, RCRA-8, which was abandoned due to an 

obstruction.  A description of this groundwater monitoring system, including the modifications 

described above, is provided with Appendix E-5 and Appendix E-13.  

 

 40 
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E-3b   Selma Chalk Groundwater Monitoring System Development 

As explained in Appendix E-4, the Selma Chalk Formation under the Facility is saturated through 

all or most of its depth.  This saturated zone is not, however, an "aquifer", as defined in ADEM 

Administrative Code Rule 355-14-1-.02 (40 CFR 260.10), because, with its extremely low 

hydraulic conductivity, it is not "capable of yielding a significant amount of groundwater to wells 5 

or springs".  The Selma Chalk wells are located adjacent to landfill trenches and are intended to 

provide early warning of potential migration of landfill constituents.  The Selma Chalk monitoring 

system is not a part of the RCRA groundwater monitoring network and is not subjected to the 

same interpretive and evaluation criteria as the RCRA detection monitoring system (Appendix  

E-8, Document 2, Section 2.0). 10 

 

The purpose of the Selma Chalk monitoring wells was to maintain the demonstration that waste 

constituents would not reach the Eutaw Formation or the nearest surface waters in less than 

1,000 years (Appendix E-8, Document 1, Section 1.0).

 15 

Selma Chalk groundwater monitoring was initiated with the 1984 Consent Agreement.  

Subparagraph IX-C-5 of this agreement allowed for the development of a demonstration for a 

waiver of groundwater monitoring requirements as was allowed under 40 CFR 265.91(a)(2).  The 

resulting demonstration (Appendix E-8, Document 2) provided for the monitoring of the Selma 

Chalk while continuing to monitor the Eutaw Formation.   20 

 

The plan for the construction of the Selma Chalk wells was completed, including a review of 

comments from EPA, in April of 1985.  The coring of the bore holes for Phase I of this two phase 

installation process was completed in July of 1985.  The twenty-eight (28) monitoring wells 

constructed during Phase II of this plan are shown on Figure E-1.1 and Figure E-1.2.  Table  25 

E-2.3 is a summary of monitoring well information, and available boring logs are incorporated in 

Appendix E-12.  Descriptions of the installation procedures and construction details of the existing 

Selma Chalk monitoring wells are provided in Appendix E-8. 

 

As the facility expanded, additional Selma Chalk monitoring wells were installed adjacent to newly 30 

constructed trenches and were intended to monitor these trenches.  Table E-2.3 shows the 

complete listing of all active and abandoned Selma Chalk monitoring wells.  Currently, the facility 

has fifty-nine (59) wells within the Selma Chalk.  Fifty-two (52) wells are active shallow 

surveillance wells within the Selma Chalk as shown on Figures E-1.1 and E-1.2.  In accordance 

with Part XI of the RCRA Permit and as part of the Corrective Measure Implementation Plan, 35 

monitoring wells CMI-1, CMI-2, and CMI-3 which are also located within the Selma Chalk, were 

installed as sentry wells for potential contamination migration and to monitor progress of natural 

attenuation.  Three (3) Selma Chalk monitoring wells (SMBG-01, SM-25, and SM-26) have been 

abandoned.  SM-25 and SM-26 were used to monitor surface impoundments L-6 and L-7 (later 

referred together as L-3 when the original surface impoundments L-3, and L-4 were closed).  40 
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Following clean closure of L-3 in August 1989, SM-25 and SM-26 were properly plugged and 

abandoned on December 9, 1994.  A letter summarizing abandonment of monitoring wells  

SM-25 and SM-26 is included in Appendix E-14. SMBG-01 was the original Selma Chalk 

background monitoring well prior to the construction of T-22 (SMBG-02 is the current background 

well). SMBG-01 was abandoned as it was in the footprint of T-23. Well abandonment 5 

documentation for SMBG-01, SM-25, and SM-26 is provided in Appendix E-14. 

E-3c   Eutaw Aquifer Groundwater Quality Testing and Analysis 

The first interim status groundwater monitoring samples were collected in 1982.  Wells 1 through 

4 were sampled on February 19, April 26, July 22, and October 20, 1982.  All samples were 

analyzed for those parameters required by 40 CFR 265.92(c). Four (4) aliquots of each sample 10 

were taken and separately analyzed for total organic carbon (TOC), total organic halides (TOX), 

pH, and Specific Conductance.  The 1982 sampling event indicated that the sampling results from 

Wells 2 and 3 are significantly different and exhibit significantly more variability than those for 

Wells 1 and 4.  The Facility believes that the explanation for this was lack of adequate quality 

control in sampling procedures.  However, assessment of the results from Wells 1 and 4 indicates 15 

that the groundwater of the Eutaw is moderately mineralized but otherwise is of good quality and 

meets the Interim Primary Drinking Water Standards. 

 

Wells RCRA-5 through RCRA-8 were first sampled in July of 1983, which was recorded as the 

first quarter sampling for the purpose of developing background groundwater quality data.  The 20 

second quarter sampling occurred in October of 1983, the third quarter, January of 1984, and the 

fourth quarter, April 1984.  The first semi-annual monitoring for Wells RCRA-5 through RCRA-8 

was conducted in July of 1984.  Concurrently with the development of the quarterly data for Wells 

RCRA-5 through RCRA-8, the semi-annual monitoring for Wells 1 through 4 was conducted in 

May of 1983, July of 1983, January of 1984, and July of 1984. 25 

 

The statistical evaluations of indicator parameters performed prior to 1986 were completed in 

accordance with 40 CFR 264.97(h)(i)(ii).  The statistical analyses indicated that certain wells 

exhibited significant changes in pH and specific conductance, and consequently, these wells had 

failed the statistical test.  Well 4, an upgradient well, showed a statistically significant decrease in 30 

the parameter pH.  Naturally, since this is an upgradient well, the change in pH could not possibly 

represent an effect on the groundwater due to the operation of the Facility. 

 

On April 12, 1984, the Facility submitted a report entitled "1983 Groundwater Monitoring Annual 

Report."  Because of the well-documented weaknesses of the required statistical analyses when 35 

applied to this type of data, the Facility concluded that the results constituted a "false positive."  

Consequently, no assessment plan was submitted. 
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However, at the request of the ADEM, the Facility prepared  the "Groundwater Quality 

Assessment Plan," which was submitted on June 28, 1984 (CWM 1984).  This assessment plan 

was found acceptable by the EPA and the ADEM on October 11, 1984.  The implementation of 

the plan was described and allowed in paragraph XI-C of the 1984 Consent Agreement discussed 

previously (TSCA Docket No. 84H03).  After negotiations with the EPA and the ADEM, it was 5 

agreed that the Facility would sample the eight Eutaw Aquifer wells for the parameters contained 

in 40 CFR Part 261, Appendix VIII and ADEM Administrative Code Rule 335-14-2-.01. 

  

The first sampling event under the assessment plan was conducted on November 13-14, 1984, 

using the eight Eutaw Aquifer groundwater monitoring wells.  The results indicated that certain 10 

compounds were present in these samples at very low concentrations.  The results of the 

analyses were discussed with the EPA and the ADEM, but no concrete conclusions as to the 

meaning of the results were reached during the discussion. 

 

Subsequently, it was decided that the Facility should re-sample the wells.  It was also decided 15 

that the ADEM and the EPA would collect samples concurrently and analyze these samples for 

the same compounds.  

 

Four aliquot samples were obtained from each well during the assessment study.  Each time the 

results varied, and each sampling event seemed to introduce new inconsistencies. Various 20 

research projects were conducted to try to determine the reasons for the erratic results. 

 

After much effort, the exercise focused on finding the source of small quantities of toluene and 

acetone in the samples. It was determined that the source of the acetone was from the original 

construction of the wells.  The wells are cased with threaded black steel pipe, and it was learned 25 

that thread cutting oil was used on the ends of these pipes.  Because of concerns about the 

possible introduction of contaminants to the well from the cutting oil, the oil was removed by 

washing the pipe ends with acetone.  Apparently not all of the acetone was removed during the 

steam cleaning, prior to installation. 

 30 

Tests on samples of the acetone that had been saved in archival storage revealed that the 

acetone was heavily contaminated with toluene.  Therefore, the source of the toluene was the 

acetone.  Thus, the conclusion of the Groundwater Quality Assessment Plan was that the 

contaminants were introduced as a result of well construction and installation; therefore, the 

Eutaw aquifer was uncontaminated and had not been affected by the operations of the 35 

Facility.  The report describing the results of the Groundwater Quality Assessment Plan was 

submitted to the EPA and the ADEM on July 1, 1985, and subsequently approved by the EPA 

and the ADEM in letters dated September 6, 1985, and August 15, 1985.  The conclusion of this 

effort was that the Eutaw Formation was not impacted by the operations of the Emelle Facility. 

 40 
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Toluene was also detected in groundwater samples collected from RCRA-10A starting in June 

1999.  The detections of toluene in June 1999, October 1999, and April 2000 were 1.3 µg/L,  

2.8 µg/L, and 1.5 µg/L, respectively.  All of these detections are much less than the Maximum 

Contaminant Level (MCL) for toluene which is 1,000 µg/L.  A report evaluating the toluene 

detections was prepared in July 2000 and provided evidence for a non-waste basis for the toluene 5 

detections.  Specifically, the report concluded that the likely source of the toluene detections was 

naturally occurring petroleum in the Eutaw Aquifer.  These findings were accepted by ADEM in 

an October 27, 2000 letter. 

 

As mentioned previously, Wells 1 through 4 were no longer used for monitoring after late 1985.  10 

Well RCRA-5 was also taken out of the water quality monitoring system after it was reworked to 

change the screen location during this period.  Since this time, Wells RCRA-6 through RCRA-10A 

have been evaluated and reported to ADEM in annual groundwater monitoring reports.  The 

results of these analyses indicate that the Eutaw Formation has not been affected by the activities 

at the Facility, and therefore, due to the lack of detections in the Eutaw Aquifer, there are no 15 

contaminant plumes or other constituent detections in the Eutaw Aquifer with the exception of the 

toluene in RCRA-10A as discussed in the above paragraph.  Table E-2.4 is a summary of 

groundwater detections from all wells at the facility recorded during the previous permit period.   

E-3d   Selma Chalk Groundwater Quality Testing and Analysis 

The evaluation of the Selma Chalk groundwater quality was begun with the 1984 Consent 20 

Agreement discussed previously.  Table E-2.4 summarizes the groundwater detections recorded 

during the previous permit period in the Selma Chalk wells.  The purpose of the Selma Chalk 

monitoring wells was to maintain the demonstration that waste constituents would not reach the 

Eutaw Formation or the nearest surface waters in less than 1,000 years (Appendix E-8, Document 

25 

Selma Chalk saturated zone is not an "aquifer", as defined in ADEM Administrative Code Rule 

355-14-1-.02 (40 CFR 260.10), because, with its extremely low hydraulic conductivity, it is not 

"capable of yielding a significant amount of groundwater to wells or springs".  The Selma Chalk 

wells are located adjacent to landfill trenches and are intended to provide early warning of 

potential migration of landfill constituents.  The Selma Chalk monitoring system is not a part of 30 

the RCRA groundwater monitoring network and is not subjected to the same interpretive and 

evaluation criteria as the RCRA detection monitoring system (Appendix E-8, Document 2, Section 

2.0). 

 

In August 1993, a groundwater sample collected from SM-05 was measured to have  35 

1,1-dichloroethane (1,1-DCA) at 160 µg/L.  The groundwater was resampled in October 1993, 

and was found to contain 1,1-DCA at a concentration of 250 µg/L.  As stated in condition IX.B.5 

of the USEPA Part B operating permit in effect at the time, a constituent detected greater than or 
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equal to 50 µg/L requires an assessment study to evaluate the rate of migration of the constituent 

and the extent of any contamination plume. 

 

A study plan for the SM-05 well cluster was submitted in November 1993 and approved by the 

EPA on February 24, 1994.  The study was completed, and a final report was submitted in January 5 

1995.  The report concluded that the detections in the SM-05 well cluster could not conclusively 

be identified as originating from Trench T-9.  Surficial soil contamination due to past loading 

practices as well as contamination from a sampling pump were also identified as possible sources 

of the contamination (JJG 1995).  The low-level detections are limited to the vicinity of SM-05. 

The SM-05 well cluster is currently sampled semi-annually as part of the routine facility 10 

monitoring.  

 

During routine groundwater sampling in shallow monitoring well SM-18, the compound 1,1-DCA was 

detected in September 1993 at a concentration of 62 ppb.  The presence of this compound was 

confirmed in a sample collected in October 1993.  The detected concentrations of 1,1-DCA in these 15 

facility USEPA Part B Permit.  CWM-Emelle initiated a study of groundwater conditions in the  

SM-18 area.  The results of this study were reported to ADEM in September 1997 (JJG 1997).  The 

status of SM-18 was also reviewed as part of the RCRA Facility Investigation (RFI) reported to ADEM 

in July 2000, where it was clearly stated that the hazardous constituents detected in SM-18 originated 20 

from constituents inadvertently released into the soil adjacent to well SM-18 while trenches T-4 

through T-7 were active from August 1977 until August 1979.  In July 2005, a Corrective Measures 

Implementation Plan was submitted to ADEM detailing recommended corrective measures to be 

taken in this area (JJG 2005).  CWM-Emelle continues to monitor SM-18 semi-annually as part of 

the routine facility monitoring. 25 

 

The RCRA Facility Investigation also determined that hazardous constituents have been released 

from trenches T-1 and T-3 through T-7 to the shallow groundwater inside the compacted chalk cutoff 

wall constructed downgradient of the trenches. The cutoff wall was installed to contain potential 

contaminant migration from the trenches. The Corrective Measures Implementation Plan provides 30 

further details regarding construction of the cutoff wall and success in containing 

contaminant migration from the trenches (JJG 2005). The cutoff wall is reported to have been 

constructed at the time of closing Trenches 1 through 7. Shallow monitoring wells constructed after 

the cutoff wall construction were located further downgradient, so that the cutoff wall is located 

between the trenches and the shallow monitoring wells.  The RFI Report (July 2000) and the 35 

Corrective Measures Implementation Plan (July 2005) concluded that the chalk cutoff wall effectively 

buffers the lateral migration of these hazardous constituents.    

 

The RCRA Facility Investigation also determined that low levels of hazardous constituents were 

present at a groundwater sampling point downgradient of former Lagoon L-40 
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detected, 1,1-DCA and vinyl chloride, both have high mobility, and both were detected in the samples 

collected from within the confines of Former Lagoon L-4.  This suggests that the low levels of 

constituents observed might be a result of migration of groundwater that has been in contact with the 

hazardous constituents contained within the former lagoons.  The Corrective Measures Study report 

(July 2003) and the Corrective Measures Implementation Plan (July 2005) recommended 5 

appropriate corrective measures. 

 

E-4   Detection Monitoring Program (Eutaw Aquifer) 

E-4a   Monitoring Wells 

The Detection Monitoring Program well system, as required under ADEM Administrative Code 10 

Rule 335-14-5-.06(9) (40 CFR 264.98), consists of four downgradient monitoring  

wells (RCRA-6, RCRA-7, RCRA-9 and RCRA-10A) and one upgradient (background) monitoring 

well (RCRA-8R), as depicted on Figure E-1.1. RCRA-5 is used for potentiometric surface 

measurements only.  This groundwater monitoring system is further described in Appendix E-5 

and Appendix E-13.  RCRA-8R was installed on August 19, 2015 and replaced previous 15 

upgradient well RCRA-8, which was abandoned due to an obstruction.  RCRA-8R was installed 

directly adjacent to RCRA-8 and is screened in the same zone of the Tombigbee Sand Member 

of the Eutaw Aquifer as RCRA-8.  The point of compliance for the Detection Monitoring Program 

is shown on Figure E-1.1. 

 20 

The low permeability of the Selma Chalk provides significant protection to the environment.  The 

installation of monitoring wells through the Selma Chalk results in a breach of the confining layer 

protecting the Eutaw Formation because the permeability of the sealed borehole annulus is likely 

to be higher than the intact chalk. This potential problem, and the fact that the confining layer is 

over 600 feet thick, has apparently been considered by the ADEM and the EPA in the placement 25 

of the existing Eutaw Aquifer monitoring wells.   

 

In addition to the existing Eutaw monitoring wells, a separate shallow monitoring well system 

exists at the Facility.  The shallow well system, described in Section E-5 of the Application, is 

located much closer to the landfill trenches than the Eutaw monitoring wells.  This location allows 30 

the shallow wells to serve as an "early warning system" for possible constituent movement from 

landfills. 

 

The Facility has long believed that the location of Eutaw aquifer monitoring wells very near landfills 

would greatly increase the potential for vertical migration of hazardous waste constituents through 35 

the Selma Chalk into the Eutaw Aquifer.  The Facility has been under the impression that this 

belief has been shared by ADEM since the initiation of disposal operations at this Facility in the 

late 1970's.   Both ADEM and EPA have previously approved the location of Eutaw aquifer 
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monitoring wells at the Facility boundary.  Therefore, the Facility is requesting that ADEM approve 

the continuing use of an alternate point of compliance through the existing Eutaw monitoring wells, 

except for RCRA-5, as indicated on Figure E-1.1 of this Application. 

E-4b   Sampling Methodology 

The five (5) Eutaw Aquifer groundwater monitoring wells (RCRA-6, -7, -8, -9, and -10A) have been 5 

permanently fitted with dedicated high flow-rate submersible pumps.  These pumps are installed 

near the static potentiometric surface in each well and are electrically operated, have all stainless-

steel construction, and have sealed bearings.  Electrical power for pumping is provided by a 

portable gasoline-powered generator.  The wells will be purged using the higher rate submersible 

pump.  The groundwater samples will then be obtained using a separate dedicated, air-operated, 10 

bladder-type sampling pump, which is permanently installed approximately 10 to 20 feet below 

the purge pump.  A schematic diagram of the sampling system is presented in Figure E-1.1 and 

E-1.2. 

 

Details of groundwater purging and sampling procedures and equipment, field QAQC protocols, 15 

and recordkeeping procedures are provided in the CWM Manual for Groundwater Sampling 

(Appendix E-9).  The Facility uses an environmental laboratory certified under the National 

Environmental Laboratory Accreditation Program. The selection of sample bottles and analytical 

procedures follow uating Solid 

Waste: Physical/Chemical Methods SW-846 (latest edition).   20 

E-4c   Chemical Parameters 

The Detection Monitoring Program must utilize indicator parameters, waste constituents or 

reaction products that provide a reliable indication of the presence of hazardous constituents in 

the groundwater (ADEM Administrative Code Rule 335-14-5-.06(9)(a) and 40 CFR 264.97(d)).  

The Facility uses waste constituents identified in leachate collected from the active monitoring 25 

trench to identify the parameters used in the Detection Monitoring Program.  Table E-2.5 provides 

a summary of leachate data collected from the facility from the previous permit period. The facility 

also monitors for and reports for informational purposes only the indicator parameter pH, Specific 

Conductance, TOC and TOX, but does not subject these indicator parameters to statistical tests. 

 30 

Use of these indicator parameters (pH, specific conductance, TOC, and TOX) and the Cochran's 

Approximation to the Behren's-Fisher Student's t Test (CABF) have yielded a large percentage of 

false positives (i.e., suggestions of groundwater contamination where none has occurred).  False 

positives have been shown to occur in the annual groundwater reports where organic analyses 

of groundwater from monitoring wells show no contamination. 35 

 

This high percentage of false positives at the Facility is not surprising and has been experienced 

nation-wide.  Appendix E-10, Synoptic Summary of Indicator Parameter Studies Utilizing the 
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Lockheed/EPA-EMSL-LV Hazardous Waste Ground-Water Database, presents a study 

performed by Dr. Russell H. Plumb, a recognized expert in the field of geochemistry, that 

concludes that the "RCRA Indicator Parameters" function poorly and are more likely to yield an 

incorrect assessment of changing groundwater conditions than a correct assessment. 

 5 

At the Emelle Facility, the inappropriateness of the RCRA Indicator Parameters is further indicated 

because they exhibit spatial and temporal variations in the natural groundwater.  Groundwater 

from different wells can be hundreds of years different in age from the time that water entered the 

groundwater recharge system.  It is unreasonable to expect groundwater quality to be 

homogeneous for naturally occurring parameters. 10 

 

Since the use of the indicator parameters pH, Specific Conductance, TOC and TOX at this Facility 

does not provide a reliable indication of the presence of hazardous constituents in groundwater 

as required under ADEM Administrative Code Rule 335-14-5-.06(9)(a) and 40 CFR 264.97(d), 

the Facility uses the waste constituents in Table E-2.1 in Appendix E-2, be used to indicate 15 

groundwater contamination.  The organic compounds selected tend to be the more mobile 

compounds in soil and groundwater environments, have a low potential for absorption, and are 

not naturally occurring.  The inorganic parameters selected, while naturally occurring, are some 

of the more mobile of the metals.   Consequently, these parameters offer an excellent choice by 

which any impact on the groundwater due to Facility operations can be determined.  The 20 

parameters and methods presented in Table E-2.1 in Appendix E-2, are therefore to be used in 

the Detection Monitoring Program as required under ADEM Administrative Code Rule  

335-14-5-.06(9)(a) and (40 CFR 264.98(a)). 

E-4d   Statistical Methods 

For the Eutaw aquifer, ADEM Administrative Code Rule 335-14-5-.06(8)(h) and 40 CFR 264.97(h) 25 

require that a statistical method be used in evaluating groundwater monitoring data for each 

hazardous constituent that is specified in the permit, listed in Table E-2.1.   

 

As stated in ADEM Administrative Code Rule 335-14-5-  or operator will 

specify one of the following statistical methods to be used in evaluating groundwater monitoring 30 

data for each hazardous constituent which, upon approval by the Department, will be specified in 

the permit. The statistical test chosen shall be conducted separately for each hazardous 

-14-5-.06(8)(h)1. through 5. further 

specifies the specific statistical procedures that may be utilized.  

 35 

With the exception of metals with naturally occurring concentrations, no confirmed constituents 

have been detected in groundwater samples from the Eutaw aquifer monitoring wells; therefore, 

statistical evaluations have not been required. Should detections of constituents in the Eutaw 

aquifer monitoring wells (with the exception metals at naturally occurring concentrations) be 
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confirmed as described in E-4e(1), the Facility will implement one of the specific statistical 

methods that are listed in ADEM Administrative Code Rule 335-14-5-.06(8)(h)1. through 5. Prior 

to implementation of a statistical evaluation, the Facility will notify ADEM of the selected statistical 

method in writing.  

E-4e   Assessment Plan 5 

E-4e(1)   MDL Exceedances 

The method detection limit (MDL) is the concentration that can be identified by a given method 

and reported with 99% confidence that the true concentration is greater than zero.  Therefore, the 

MDL is variable in nature and is reliable to 99% confidence that the actual concentration is above 

zero.  MDLs are susceptible to matrix interferences, and therefore vary from sample-to-sample.  10 

MDLs are typically two (2) to ten (10) times below the practical quantification limit (PQL). 

 

In the event that an MDL is exceeded for a respective Eutaw Formation groundwater parameter 

listed in Table E-2.1, in Appendix E-2, the Facility will implement the following groundwater quality 

assessment plan. 15 

 

1. An investigation of the data and sampling event, transportation arrangements, and 

laboratory procedures will be investigated. If there is a possibility of contamination 

of the sample, every effort will be made to identify the error, correct it, and avoid it in 

future samplings.  This investigation will be a review of the machine calibration 20 

information, assessment of the arithmetic calculations, a review of the recoveries 

measured on spiked samples, and a review of all information on blanks tested on 

that day.  If significant matrix interference is thought to be the cause of the 

exceedance of the MDL, steps will be taken to determine the extent of the matrix 

interference and the impact that the matrix interference had on the compounds 25 

observed.  In addition, a detailed review of the chain-of-custody records for the 

sampling, shipping and preparation of the samples will be carried out to determine if 

there is any appropriate reason for invalidating the analytical results.  If an error is 

found, the Facility will provide the notification of its determination along with the 

investigation report to the ADEM, within 7 days of the determination.  With 30 

concurrence from ADEM, the Facility will consider the analytical results as a false 

positive, with no further action needed.

2. If the results cannot be attributed to an error and conclusively identified as a false 

positive, then the Facility will compare the change with other data and historical data 

from that well.  This review of the Facility data will include an inspection of analytical 35 

data of Facility-specific blanks and up-gradient wells to determine if there is any  

non-waste basis for the exceedance of the limit.  If that comparison yields an  

up-gradient relationship or a similar event in the past which is determined to be a 
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false positive, then the Facility will provide notification of its determination, along with 

the investigation report,  to the ADEM in writing, within 7 days of the determination.  

With concurrence from the ADEM, the Facility will consider the analytical results as 

a false positive, with no further action needed. 

3. If unresolved in accordance with paragraphs E-4e(1)1. and E-4e(1)2., the Facility 5 

will re-sample the well or wells, as appropriate, where the result was obtained.  This 

sampling will occur within 15 days after this determination, but no longer than 90 

days from the initial sampling of the well or wells during the most recent semi-annual 

event, unless otherwise approved by the ADEM.  However, no re-sampling will be 

carried out if the results of the review indicate that the exceedance of the limit is the 10 

result of a calculation error, a data transcription error, or a confirmed laboratory or 

field artifact.  Also, if the Facility determines that there is no false positive under 

paragraphs E-4e(1)1. and E-4e(1)2., the Facility will re-sample the well or wells 

where limits were exceeded.  The sample(s) will be analyzed for the constituent (or 

constituents) with suspected exceedance.  If the same constituent (or constituents) 15 

is not in exceedance, the original results will be declared a false positive, and the 

assessment plan and activities will end.  The assessment plan results will be 

submitted to the ADEM, within 7 days of receipt of the results.  If the limit exceedance 

is confirmed, the Facility will notify the ADEM in writing, within 7 days of the receipt 

of the confirmation. 20 

4. If a constituent has been confirmed to exceed its MDL, pursuant to paragraphs  

E-4e(1)1. through E-4e(1)3. in two (2) consecutive semi-annual sampling events, the 

Facility will resample the affected well or wells and analyze for all constituents 

identified in the ADEM Admin. Code R. 335-14-5-Appendix IX List (herein defined 

as the Appendix IX List).  The assessment of the results shall follow the protocol of 25 

paragraphs E-4e(1)1. through E-4e(1)3.

5. If any constituent analyzed in paragraphs E-4e(1)4. is confirmed to exceed its 

respective MDL, that constituent will be added to the semi-annual monitoring list in 

Table E-2.1.  If any constituent, which was added to the original Table E-2.1 pursuant 

to paragraphs E-4e(1)4. and E-4e(1)5. is not present above its respective MDL, for 30 

three (3) consecutive years, then that constituent may be removed from the Table 

E-2.1 list.  Addition or subtraction of constituents from the Table E-2.1 list shall 

require a permit modification. 

E-4e(2)   PQL Exceedances 

The practical quantification limit (PQL) is the concentration that can be achieved within specified 35 

limits of precision and accuracy under routine lab conditions.  The PQL is typically the lowest  

non-zero standard in the calibration curve.  It does not typically vary from sample-to-sample with 

the frequency of MDLs and the PQL is typically two (2) to ten (10) times the MDL concentration.  
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Table E-2.1 presents the PQLs for Eutaw Formation groundwater monitoring parameters.  In 

addition, Table E-2.1 provides the respective groundwater protection standard (GWPS) for each 

constituent in accordance with ADEM Admin. Code Rule 335-14-5-.06(3).  MCLs are used as the 

GWPS for each constituent, where applicable, in accordance with ADEM Admin. Code Rule  

335-14-5-.06(5)(a)2.  Per the Alabama Risk-Based Corrective Action Guidance Manual (ARBCA) 5 

(Revision 3.0 or most current version), if a constituent does not have an MCL, the GWPS will be 

established using a USEPA Regional Screening Level (RSL) tapwater value (TR=1E-06; 

THQ=0.1).  USEPA RSLs are generic risk-based levels; therefore, a site-specific alternate 

concentration limit (ACL) may be established in accordance with ADEM Admin. Code Rule  

335-14-5-.06(5)(b).  10 

value, the background value can be used as the applicable GWPS for the constituent per ADEM 

Admin. Code Rule 335-14-5-.06(5)(a). 

 

In the event that the PQL limits provided in Table E-2.1 in Appendix E-2 are exceeded, the Facility 

will implement the following groundwater quality assurance plan. 15 

 

1. Implement E-4e(1)1., using PQL as the exceedance level. 

2. Implement E-4e(1)2., using PQL as the exceedance level. 

3. Implement E-4e(1)3., using PQL as the exceedance level. 

4. Within thirty (30) days following mailing of the written confirmation in paragraph  20 

E-4e(2)3., the Facility will submit to the ADEM a plan and schedule to identify which 

hazardous constituents (utilizing the ADEM Admin. Code R. 335-14-5-Appendix IX list, 

herein defined as the Appendix IX List), if any, are in the Eutaw aquifer, the rate of 

migration of these constituents and the extent of any plume.  The migration study 

outlined in the plan shall commence upon approval of the plan and schedule by the 25 

ADEM. 

5. Within thirty (30) days of completing the contaminant migration study, the Facility will 

submit to the ADEM a report of its findings, and if necessary, an application for a permit 

modification. 

6. The Facility need not submit the application for a permit modification required by 30 

paragraph E-4e(2)5., if the Facility, with concurrence from the ADEM, determines that 

the presence of hazardous constituents in groundwater is not due to a release from a 

regulated unit or Solid Waste Management Unit (SWMU). 

7. Subsequent to implementation of the migration study required under paragraph  

E-4e(2)4., the Facility will continue to comply with the routine monitoring and data 35 

evaluation requirements of this subsection. 



SectionEText.docx Section E Revision 5.0 

Page 18 

8. Once the presence of hazardous constituents in a given well has been confirmed by a 

re-test, and the Facility has identified the affected well(s) in its notification to the ADEM, 

the Facility need not repeat the re-test and notification steps for previously reported 

wells following each subsequent, scheduled, sampling event. 

9. If a constituent is confirmed to exceed its established GWPS, the Facility will submit a 5 

permit modification to the agency to establish a corrective action program pursuant to 

ADEM Admin. Code Rule 335-14-5-.06(10)(h).

E-5   Selma Chalk Groundwater Surveillance Program 

E-5a   Surveillance Wells 

The current shallow surveillance system consists of an array of fifty-two (52) wells, designated as 10 

SM-wells, installed adjacent to the completed landfill trenches as shown on Figure E-1.1 and 

Figure E-1.2 in Appendix E-1.  Both the EPA and the ADEM have approved the number and 

location of these wells as discussed previously.  The purpose of the Selma Chalk monitoring wells 

was to maintain the demonstration that waste constituents would not reach the Eutaw Formation 

or the nearest surface waters in less than 1,000 years (Appendix E-8, Document 1, Section 1.0).  15 

The Selma Chalk wells are located adjacent to landfill trenches and are intended to provide early 

warning of potential migration of landfill constituents.  The Selma Chalk monitoring system is not 

a part of the RCRA groundwater monitoring network and is not subjected to the same interpretive 

and evaluation criteria as the RCRA detection monitoring system (Appendix E-8, Document 2, 

Section 2.0). 20 

 

During the construction of landfill cells, the sidewalls of the trench excavation will be examined 

for the presence of fractures in the chalk.  The purpose of locating and documenting fractures in 

the chalk is to consider this information in locating new monitoring wells in the Selma Chalk.  

Therefore, the fracture mapping procedure outlined below will focus on observed fractures with 25 

the greatest potential for providing preferential pathways of groundwater movement.  Fracture 

mapping will be conducted before installing new Selma Chalk surveillance wells adjacent to a 

new landfill cell.  Fractures mapped will be added to the compilation of historical information prior 

to the submission of proposed new Selma Chalk well locations, as described below. 

 30 

During the excavation of new landfill cells, a geologist will examine the side walls of the 

excavation.  During this examination, the geologist will determine the following: 

 

1. The depth of the weathered/un-weathered chalk interface.  Depth determinations will 

be based on color, since the weathered chalk is tan or light brown, and the  35 

un-weathered chalk is gray.  The interface depth is typically very uniform and will be 
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observed and recorded at intervals no greater than 100 feet along the length of the 

side wall.  Any anomalies observed in the interface depth will be recorded. 

2. The geologist will examine and describe observed fractures, fracture sets and zones 

of fracturing according to acceptable field mapping procedures as determined by the 

examining geologist.  Measurements and observations regarding the apparent dip 5 

of the fracture, and the fracture roughness, planarity, and in-filling will be made.  The 

length of the exposed fracture will be estimated.  The exposed fracture's relation to 

the interface will also be noted, as well as any discoloration which may be evident 

on, or adjacent to, the fracture.  The strike and dip of the excavated side wall will 

also be measured. 10 

 

Prior to beginning installation of a new Selma Chalk surveillance well, the proposed location(s) 

for such wells will be submitted to ADEM for approval.  Proposed well locations will be 

recommended by the Facility based on the mapping of fractures in the trench side wall, as 

described above, and on the location of the leachate collection system sumps for the new cell.  15 

The documentation resulting from the fracture mapping will be attached to the proposed well 

locations submitted to ADEM.  Upon approval from the ADEM, the Facility will proceed with the 

installation of the new surveillance wells. 

 

New Selma Chalk surveillance wells will be completed in two phases in a manner similar to the 20 

construction of the previous Selma Chalk surveillance wells (Appendix E-8).  The first phase of 

new monitoring well installation will consist of core drilling each surveillance well location to a 

depth of approximately 25 feet below the elevation of the base of the cell it will be monitoring.  

Once the core hole is completed, it will be protected and temporarily sealed to prevent damage 

and contamination of the hole.  The core obtained from the drilling program will be cleaned, 25 

photographed and logged in the field, then preserved for future reference.  All naturally occurring 

fractures observed in the core will be described in the log.  The nature, location and spacing of 

the fractures observed in the core will then be used in the design of the surveillance well to be 

constructed at this surveillance point.  A surveillance well construction plan will be submitted to 

the ADEM once the core has been evaluated.  This plan will include detailed construction 30 

specifications for each well to be completed.  The design will attempt to maximize the number of 

discontinuities intercepted by the screened interval and optimize the anticipated recovery rate of 

the well while considering the potential dilution of contaminants.  Upon approval from the ADEM, 

the Facility will proceed with the second phase of well construction.  After construction, the wells 

will be added to the groundwater surveillance program described herein. 35 

 

At least one surveillance well will be completed for each cell, and each well will be located along 

the outside limits of the trench.  The wells will be placed as close as reasonably possible to the 

outer limit of the final closure cover and in accordance with the well locations submitted to, and 

approved by, ADEM as described in the preceding paragraphs. 40 
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E-5b   Sampling Methodology 

Each Selma Chalk surveillance well has or will be outfitted with a dedicated sampling pump.  The 

pumps are air-operated, bladder-type pumps.  The Selma Chalk surveillance wells installed in the 

Selma Chalk require a unique purging process.  The transmissivity of the Selma Chalk is 

extremely low; therefore, recharge rates into wells installed in this geologic unit cannot sustain 5 

purging at any practical rate (Appendix E-8, Document 3).  Groundwater purging and sampling 

procedures and equipment, field QAQC protocols, and recordkeeping procedures are provided in 

the CWM Manual for Groundwater Sampling (Appendix E-9).  The Facility uses an environmental 

laboratory certified under the National Environmental Laboratory Accreditation Program. The 

10 

in Test Methods for Evaluating Solid Waste: Physical/Chemical Methods SW-846 (latest edition). 

E-5c   Chemical Parameters 

It is mutually advantageous to the Facility, the regulatory agencies, and the public to have a 

surveillance program that can provide a reliable indication of the water quality of the Selma Chalk 

and that can quickly and accurately evaluate changes in this quality.  With this in mind, the Facility 15 

will implement the Selma Chalk groundwater quality data evaluation methodology as discussed 

in Section E-5d. 

 

The volatile organic and inorganic parameters listed in Table E-2.2 in Appendix E-2, will be the 

constituents evaluated in the shallow surveillance wells.  These parameters were selected based 20 

on a review of the constituents present in leachate, their physical properties, and background 

concentrations. The organic compounds selected tend to be the more mobile compounds in soil 

and groundwater environments, have a low potential for absorption, and are not naturally 

occurring.  The inorganic parameters selected are naturally occurring, but they are the more 

mobile metals in groundwater and serve as early indicators should a release occur.  These 25 

constituents have been previously approved by the ADEM and the EPA in the current EPA permit 

(EPA ALD-000-622-464).  Table E-2.2 also provides the respective GWPS for each constituent 

in accordance with ADEM Admin. Code Rule 335-14-5-.06(3).  MCLs are used as the GWPS  

for each constituent, where applicable, in accordance with ADEM Admin. Code Rule  

335-14-5-.06(5)(a)2.  Per the Alabama Risk-Based Corrective Action Guidance Manual (ARBCA) 30 

(Revision 3.0 or most current version), if a constituent does not have an MCL, the GWPS will be 

established using a USEPA RSL tapwater value (TR=1E-06; THQ=0.1).  USEPA RSLs are 

generic risk-based levels; therefore, a site-specific ACL may be established in accordance with 

ADEM Admin. Code Rule 335-14-5-.06(5)(b).  Additionally, if the established GWPS is below a 

35 

the constituent per ADEM Admin. Code Rule 335-14-5-.06(5)(a). 
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E-5d   Data Evaluation 

The Selma Chalk surveillance system is not a part of the RCRA groundwater monitoring network 

and is not subjected to the same interpretive and evaluation criteria as the RCRA detection 

monitoring system (Appendix E-8, Document 2, Section 2.0).  The Selma Chalk surveillance wells 

will be sampled, and the results will be compared against the following criteria: 5 

 

1. If the results are greater than the respective GWPS for the constituent, initiate 

procedures outlined in Subsection E-5e(1). 

2. If a constituent is detected that does not have an established GWPS, and the 

constituent concentration is greater than the criteria listed below, initiate the 10 

procedures outlined in Subsection E-5e(1)1. through E-5e(1)3. 

i. if three (3) or more volatile organic compounds (VOCs) present in 

concentrations greater than 20 µg/L for each compound; or 

ii. if two (2) or more VOCs present in concentration greater than 30 µg/L for each 

compound; or 15 

iii. if one (1) or more VOCs present in concentrations greater than 50 µg/L for 

each compound. 

3. An ACL may be calculated for compounds that exceed the GWPS if approved by 

ADEM.  This ACL will be calculated in accordance with ADEM Administrative Code 

Rule 335-14-5-.06(5)(b) and (40 CFR 264.94).  If the results are greater than the 20 

calculated ACL, initiate procedures outlined in Subsection E-5e(1). 

4. If results of the resample pursuant to E-5e(1) are greater than the GWPS or if there is 

not an established GWPS and the results are greater than the criteria listed below, 

initiate procedures outlined in Subsection E-5e(2). 

i. if three (3) or more volatile organic compounds (VOCs) present in 25 

concentrations greater than 20 µg/L for each compound; or 

ii. if two (2) or more VOCs present in concentration greater than 30 µg/L for each 

compound; or 

iii. if one (1) or more VOCs present in concentrations greater than 50 µg/L for 

each compound. 30 

 

In addition, as previously reported to the ADEM in connection with Facility closure activities, the 

Facility has determined that to-date the background levels for these metals in the Facility's chalk 

matrix are as follows: Arsenic, total: 2-12 ppm; Chromium, total: 9-49 ppm; and Nickel, total:  

12-13 ppm.  The background concentration of the metals in the pore water of the Selma Chalk is 35 
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as follows: Arsenic, total: 3.5 ppm; Chromium, total: 10.9 ppm; Nickel, total: 18.1 ppm; Vanadium, 

total: 2.6 ppb. 

E-5e   Assessment Plan 

E-5e(1)   GWPS Exceedances 

In the event that the concentration of a monitoring constituent exceeds its established GWPS, the 5 

Facility will implement the following plan: 

 

1. An investigation of the data and sampling event, transportation arrangements, and 

laboratory procedures will be investigated. If there is a possibility of contamination 

of the sample, every effort will be made to identify the error, correct it, and avoid it in 10 

future samplings.  This investigation will be a review of the machine calibration 

information, assessment of the arithmetic calculation, a review of the recoveries 

measured on spiked samples, and a review of all information on blanks tested on 

that day.  If significant matrix interference is thought to be the cause of the 

exceedance, steps will be taken to determine the extent of the matrix interference 15 

and the impact that the matrix interference had on the compounds or parameters 

observed.  In addition, a detailed review of the chain of custody records for the 

sampling, shipping and preparation of the samples will be carried out to determine if 

there is any appropriate reason for invalidating the analytical results.  If an error is 

found, the Facility will provide the notification of its determination.  With concurrence 20 

from ADEM, the Facility will consider the analytical results as a false positive, with 

no further action needed. 

2. If the results cannot be attributed to an error or conclusively identified as a false 

positive, then the Facility will compare the current values with data from adjacent 

wells.  This review of the Facility data would include an inspection of analytical data 25 

of Facility-specific blanks and up-gradient wells to determine if there is any  

non-waste basis for the exceedance of the thresholds.  If that comparison yielded an 

upgradient relationship or a similar event in the past which was determined to be a 

false positive, then the Facility will provide notification of its determination to the 

ADEM and the EPA in writing, within 7 days of the determination.  With the 30 

concurrence of the ADEM, the Facility will consider the analytical results as a false 

positive, with no further action needed.

3. If unresolved in accordance with paragraphs E-5e(1)1. and E-5e(1)2. above, the 

Facility will re-sample the affected well or wells within 15 days after this 

determination, but no longer than 90 days from the initial sampling of the well or wells 35 

during the most recent semi-annual event, unless otherwise approved by the ADEM.  

The sample(s) will be analyzed, and the results compared to the criteria as presented 

in E-5d(2).  If the criteria for the same constituent (or constituents) are not exceeded, 
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the original results will be declared a false positive, and the assessment plan and 

activities will end.  The assessment plan results will be submitted to the ADEM, 

within 7 days of receipt of the results.

4. If any constituents are confirmed to exceed their respective GWPS, (or if a 

constituent that does not have an established GWPS exceeds the triggers listed in 5 

E-5d(2))  the Facility will report the exceedance to the ADEM, within 7 days of the 

confirmation, and resample the affected wells and analyze for all the constituents 

identified in the ADEM Admin. Code R. 335-14-5-Appendix IX List (herein defined 

as the Appendix IX List). 

5. If any constituents identified in the Appendix IX List are confirmed present above 10 

their respective PQL (or above their respective GWPS if the PQL is above the 

GWPS), pursuant to E-5e(1)1. through E-5e(1)3., then those constituents shall be 

added to the Table E-2.2 list. (Note: The Facility will not repeat the Appendix IX List 

sampling triggered by the same constituent in the same well after the initial event 

until the criteria in the Subsection E-5d4 is exceeded or that constituent has been 15 

removed from the list as outlined in E-5e(1)6.). 

6. If any constituent, which was added to Table E-2.2 pursuant to E-5e(1)5., has not 

been present above its respective PQL (or above the respective GWPS if the PQL 

is above the GWPS), for three (3) consecutive years, then that constituent may be 

removed from the Table E-2.2 list.  Addition or subtraction of constituents from the 20 

Table E-2.2 list shall require a permit modification.  

E-5e(2)   Procedures for GWPS Exceedances

In the event that the concentration of a monitoring constituent exceeds its GWPS or any of the 

threshold levels identified in Subsection E-5d(4), the Facility will implement the following plan. 

 25 

1. If the exceedance of the criteria is confirmed in the resample, the Facility will notify 

the ADEM in writing within 7 days of making this determination and continue the 

assessment plan.  Within thirty (30) days following mailing of the written confirmation, 

the Facility will submit to the ADEM a plan and schedule to identify which hazardous 

constituents are in the groundwater (utilizing all the constituents listed in the 30 

Appendix IX List) and the rate and extent of contaminant migration.  The assessment 

study outlined in the plan will commence upon approval of the plan and schedule by 

the ADEM. 

2. Within sixty (60) days of completing the study, the Facility will submit to the ADEM a 

report of its findings including an engineering report with recommendations on 35 

mitigation of continued migration of contaminants, and a proposed implementation 

schedule of mitigation measures.  Any constituents from the Appendix IX List, that 

are confirmed present above their respective PQL (or above their respective  
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GWPS if the PQL is above the GWPS), through resampling, in the affected wells, 

will be added to the Table E-2.2 list.  The mitigation of continued migration of 

contaminants will commence upon approval of the plan and schedule by ADEM. 

3. The facility shall continue the semi-annual sampling.  The Appendix IX sampling of 

the affected wells will be repeated at a five-year interval, commencing from the initial 5 

sampling of the Appendix IX constituents outlined in the study identified in E-5e(2)1.  

Subsequent sampling of the Appendix IX constituents may be conducted during a 

regularly scheduled sampling event, prior to the five-year limit, from the previous 

Appendix IX constituent sampling.  Any additional constituents from the Appendix IX 

List that are confirmed present, above their respective PQL (or above the respective 10 

GWPS if the PQL is above the GWPS), through resampling, shall be added to the 

Table E-2.2 list. 

4. If any constituent, which was added to the original Table E-2.2 list, has not been 

detected above its respective PQL (or above the respective GWPS if the PQL is 

above the GWPS), for three (3) consecutive years, that constituent may be removed 15 

from the Table E-2.2 list.  If the criteria in Subsection E-5d(2) is not exceeded for 

three (3) consecutive years, that constituent may be removed from the Table E-2.2 

list.  If the criteria in Subsection E-5d(2) is not exceeded for three (3) years, the 

Appendix IX sampling frequency of once every five (5) years will cease. 

5. Subsequent to implementation of the assessment study required under paragraph 20 

E-5e(2)1., the Facility will continue to comply with the routine monitoring and data 

evaluation and the reporting record keeping and responses requirements of this 

subsection. 

6. Once the presence of hazardous constituents in a given well has been confirmed by 

a re-test and the Facility has identified the well(s) in its notification to the ADEM, the 25 

Facility need not repeat the re-test and notification steps for previously reported wells 

following each subsequent, scheduled, sampling event. 
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No. ALD 000 622 464, Volume 1 of 2, Jordan, Jones & Goulding, Inc., January 1995 35 



SectionEText.docx Section E Revision 5.0 

Page 25 

JJG 1997. Evaluation Report for the SM-18 Well Cluster, Jordan, Jones & Goulding, Inc., 

September 1997 

JJG 2005. Corrective Measures Implementation Plan, Trenches T-1, T-3 through T-7 and 

Lagoons L-3 and L-4, Jordan, Jones & Goulding, Inc., July 2005 

 5 

[End of Section E Text] 



 

APPENDIX E-1 

SECTION E 

 

FIGURES

 

 

 

 

Revision No.

5.0 

 



  

APPENDIX E-1 

SECTION E 

 

LIST OF FIGURES 

Figure Description  

E-1.1 Site Plan  

E-1.2 Monitoring Well Locations 

E-1.3 July 2018 Potentiometric Surface Map for Eutaw Aquifer 

E-1.4 October 2018 Potentiometric Surface Map for Selma Chalk  











 

APPENDIX E-2 

SECTION E 

 

TABLES

 

 

 

 

Revision No.

5.0 



  

APPENDIX E-2 

SECTION E 

 

LIST OF TABLES 

Table Description  

E-2.1 Eutaw Formation Groundwater Monitoring Parameters 

E-2.2 Selma Chalk Groundwater Monitoring Parameters  

E-2.3 Monitoring Well Details  

E-2.4 Summary of Groundwater Detections  

E-2.5 Leachate Monitoring Detections  

E-2.6 Eutaw Aquifer Groundwater Velocity Calculation 

E-2.7 Selma Chalk Groundwater Velocity Calculation 

  

 

 

 



ORGANIC COMPOUNDS1 MDL3 (µg/L) PQL3 (µg/L) GWPS4 (µg/L)

Benzene 0.0896 1 5

Chloroform 0.086 1 80

1,1-Dichloroethane 0.114 1 2.85

1,2-Dichlorobenzene 0.101 1 600

1,2-Dichloroethane 0.108 1 5

trans-1,2-Dichloroethylene 0.152 0.50 100

Methylene Chloride 1.07 2.50 5

Tetrachloroethylene 0.199 1 5

Toluene 0.412 1 1,000

1,2,4-Trichlorobenzene 0.355 0.50 70

Trichloroethylene 0.153 1 5

Vinyl Chloride 0.118 1 2

INORGANIC ELEMENTS2 MDL3 (µg/L) PQL3 (µg/L) GWPS4 (µg/L)

Arsenic 6.5 10 10

Chromium 1.4 10 100

Nickel 4.9 40 100

Vanadium 2.4 8.6 8.65

Notes:

3  Method Detection Limits (MDLs) and Practical Quantitation Limits (PQLs) provided by Pace
Analytical Services laboratory.

5  GWPS established using RSL per the ARBCA.

Table E-2.1
Eutaw Formation

 Groundwater Monitoring Parameters

1  All organics analyzed by GC/MS VOC Method 8260b as defined in EPA Report SW 846 "Test
Methods for Evaluating Solid Waste".  Other methods may be used if they are approved by ADEM and
the Facility.
2  Inorganics analyzed by ICP method or ICP trace recommended for Arsenic. Other methods may be
used if they are approved by ADEM and the Facility.

4  The groundwater protection standard (GWPS) for each constituent is the Maximum Contaminant
Level (MCL) in accordance with ADEM Admin. Code Rule 335-14-5-.06(5)(a)2.  For constituents that
do not have an MCL, the GWPS will be established using USEPA Regional Screening Level (RSL)
tapwater values (TR=1E-06; THQ=0.1; May 2022) in accordance with the Alabama Risk-Based
Corrective Action Guidance Manual (ARBCA) (Revision 3.0 or most current version). Additional details
to establish applicable GWPSs are provided in Subsection E-4 of Section E of this Permit Application.

TableE-2.1.xlsx
"Table E-2.1"

Section E, Appendix E-2
Page 1 of 1

Revision 5.0



ORGANIC COMPOUNDS1
METHOD GWPS3 (µg/L)

Benzene 8260b 5

Bromodichloromethane 8260b 804

Bromoform 8260b 804

Bromomethane 8260b 0.755

Carbon Tetrachloride 8260b 5

Chlorobenzene 8260b 100

Chloroethane 8260b 8305

2-Chloroethylvinyl ether 8260b NE6

Chloroform 8260b 804

Chloromethane 8260b 195

Dibromochloromethane 8260b 804

Dichlorodifluoromethane 8260b 20

1,2-Dichlorobenzene 8260b 600

1,1-Dichloroethane 8260b 2.85

1,2-Dichloroethane 8260b 5

1,1-Dichloroethylene 8260b 7

trans-1,2-Dichloroethylene 8260b 100

cis-1,2-Dichloroethene 8260b 70

1,2-Dichloropropane 8260b 5

cis-1,3-Dichloropropylene 8260b 0.475

trans-1,3-Dichloropropylene 8260b 0.475

Ethylbenzene 8260b 700

Methylene Chloride 8260b 5

1,1,2,2-Tetrachloroethane 8260b 0.0765

Tetrachloroethylene 8260b 5

Toluene 8260b 1,000

1,1,1-Trichloroethane 8260b 200

1,1,2-Trichloroethane 8260b 5

Table E-2.2
Selma Chalk

 Groundwater Monitoring Parameters

TableE-2.2.xlsx
"Table E-2.2"

Section E, Appendix E-2
Page 1 of 2

Revision 5.0



ORGANIC COMPOUNDS1
METHOD GWPS3 (µg/L)

Table E-2.2
Selma Chalk

 Groundwater Monitoring Parameters

Trichloroethylene 8260b 5

Trichlorofluoromethane 8260b 5205

Vinyl Chloride 8260b 2

INORGANIC ELEMENTS2
METHOD GWPS3 (µg/L)

Arsenic 6020 10

Barium 6010b 2,000

Chromium 6010b 100

Manganese 6010b 435

Nickel 6010b 100

Vanadium 6010b 8.65

Notes:

6  Not Established.  No MCL or USEPA RSL exists.  An ACL will be established if a detection is
confirmed in accordance with Subsection E-5 of Section E of this Permit Application.

1  All organics analyzed by GC/MS VOC Method 8260b as defined in EPA Report SW 846 "Test
Methods for Evaluating Solid Wastes".  Other methods may be used if they are approved by
ADEM and the Facility.
2  Inorganics analyzed by ICP method or ICP trace recommended for Arsenic. Other methods may
be used if they are approved by the ADEM and the Facility.

4  The total MCL for trihalomethanes is 80 µg/L.

3  The groundwater protection standard (GWPS) for each constituent is the Maximum Contaminant
Level (MCL) in accordance with ADEM Admin. Code Rule 335-14-5-.06(5)(a)2.  For constituents
that do not have an MCL, the GWPS will be established using USEPA Regional Screening Level
(RSL) tapwater values (TR=1E-06; THQ=0.1; May 2022) in accordance with the Alabama Risk-
Based Corrective Action Guidance Manual (ARBCA) (Revision 3.0 or most current version).
Additional details to establish applicable GWPSs are provided in Subsection E-5 of Section E of
this Permit Application.

5  GWPS established using RSL per the ARBCA.

TableE-2.2.xlsx
"Table E-2.2"

Section E, Appendix E-2
Page 2 of 2

Revision 5.0











Table E-2.4
Summary of Groundwater Detections

Monitoring Well SMBG-02

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - 0.0495
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SMBG-02)
Summary of Groundwater Detections
Monitoring Well SMBG-02

Section E, Appendix E-2
Page 1 of 57

Revision 5.0



Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-01

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-01)
Summary of Groundwater Detections
Monitoring Well SM-01

Section E, Appendix E-2
Page 2 of 57

Revision 5.0



Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-01A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-01A)
Summary of Groundwater Detections
Monitoring Well SM-01A

Section E, Appendix E-2
Page 3 of 57

Revision 5.0



Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-02

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-02)
Summary of Groundwater Detections
Monitoring Well SM-02
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-03

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-03)
Summary of Groundwater Detections
Monitoring Well SM-03
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-04

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - 1.1 - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-04)
Summary of Groundwater Detections
Monitoring Well SM-04
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-05

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-05)
Summary of Groundwater Detections
Monitoring Well SM-05
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-05A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L 24 25 31 30 33 29 22 18 27.1
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-05A)
Summary of Groundwater Detections
Monitoring Well SM-05A
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-05B

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-05B)
Summary of Groundwater Detections
Monitoring Well SM-05B
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-05C

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-05C)
Summary of Groundwater Detections
Monitoring Well SM-05C
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-05D

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - 1.1 - - 2.22
1,1-Dichloroethene µg/L - - - - - - - 1.1 -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L 17 23 29 22 31 20 - 25 17
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L 1.1 1.2 1.4 1.5 2.4 2.1 - 2.6 1.68
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L 11 9.8 18 9.5 15 7.8 - 18 -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-05D)
Summary of Groundwater Detections
Monitoring Well SM-05D
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-05E

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - 23 - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - 2.2 - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - 6.9 - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-05E)
Summary of Groundwater Detections
Monitoring Well SM-05E
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-06

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.5 1.1 - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-06)
Summary of Groundwater Detections
Monitoring Well SM-06
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-06A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.4 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-06A)
Summary of Groundwater Detections
Monitoring Well SM-06A
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-07

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.7 1.2 - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-07)
Summary of Groundwater Detections
Monitoring Well SM-07
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-07A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.5 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-07A)
Summary of Groundwater Detections
Monitoring Well SM-07A
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Page 16 of 57

Revision 5.0



Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-08

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - 1.2 - 1.8 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-08)
Summary of Groundwater Detections
Monitoring Well SM-08
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-08A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.4 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-08A)
Summary of Groundwater Detections
Monitoring Well SM-08A
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-09

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.3 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-09)
Summary of Groundwater Detections
Monitoring Well SM-09
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-09A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.3 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-09A)
Summary of Groundwater Detections
Monitoring Well SM-09A
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-10

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.2 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-10)
Summary of Groundwater Detections
Monitoring Well SM-10
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-10A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-10A)
Summary of Groundwater Detections
Monitoring Well SM-10A
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-11

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-11)
Summary of Groundwater Detections
Monitoring Well SM-11
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-12

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-12)
Summary of Groundwater Detections
Monitoring Well SM-12
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-12A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Methyl Bromide µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methyl Chloride µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.3 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-12A)
Summary of Groundwater Detections
Monitoring Well SM-12A
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-13

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.1 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-13)
Summary of Groundwater Detections
Monitoring Well SM-13
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-14

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-14)
Summary of Groundwater Detections
Monitoring Well SM-14
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-14A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.1 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-14A)
Summary of Groundwater Detections
Monitoring Well SM-14A
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-15

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-15)
Summary of Groundwater Detections
Monitoring Well SM-15
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-16

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-16)
Summary of Groundwater Detections
Monitoring Well SM-16
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-16A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-16A)
Summary of Groundwater Detections
Monitoring Well SM-16A
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-17

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - 1.3 - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-17)
Summary of Groundwater Detections
Monitoring Well SM-17
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-18

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L 790 750 850 660 820 750 650 670 611
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - 35 39 31 - 30 - 28 30.3
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - 1.56
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - 5.38
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - 21 - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - 4.12
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - 1.72
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - 24 33 - - 29 - - 33.4

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-18)
Summary of Groundwater Detections
Monitoring Well SM-18
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-19

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - 1.3 - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - 0.96
Nickel, total µg/L - - - - - - - - 0.999
Vanadium, total µg/L - - - - - - - - 0.975

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-19)
Summary of Groundwater Detections
Monitoring Well SM-19
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-20

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - 1.2 - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-20)
Summary of Groundwater Detections
Monitoring Well SM-20
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-21

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - 1.5 - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-21)
Summary of Groundwater Detections
Monitoring Well SM-21
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-22

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - 1.5 - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-22)
Summary of Groundwater Detections
Monitoring Well SM-22
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-23

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-23)
Summary of Groundwater Detections
Monitoring Well SM-23
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-23A

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-23A)
Summary of Groundwater Detections
Monitoring Well SM-23A
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-24

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - 1.4 - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-24)
Summary of Groundwater Detections
Monitoring Well SM-24
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-27

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-27)
Summary of Groundwater Detections
Monitoring Well SM-27
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-28

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - 0.0482
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-28)
Summary of Groundwater Detections
Monitoring Well SM-28
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-29

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-29)
Summary of Groundwater Detections
Monitoring Well SM-29
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-30

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-30)
Summary of Groundwater Detections
Monitoring Well SM-30
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-31

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.2 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-31)
Summary of Groundwater Detections
Monitoring Well SM-31

Section E, Appendix E-2
Page 45 of 57

Revision 5.0



Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-32

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.3 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - * -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-32)
Summary of Groundwater Detections
Monitoring Well SM-32
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-33

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - 1.5 - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - 0.0491
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-33)
Summary of Groundwater Detections
Monitoring Well SM-33
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-34

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-34)
Summary of Groundwater Detections
Monitoring Well SM-34
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-35

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - * - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - * - -
1,1,2-Trichloroethane µg/L - - - - - - * - -
1,1-Dichloroethane µg/L - - - - - - * - -
1,1-Dichloroethene µg/L - - - - - - * - -
1,2-Dichlorobenzene µg/L - - - - - - * - -
1,2-Dichloroethane µg/L - 8.9 - - - - * 49 -
1,2-Dichloropropane µg/L - - - - - - * - -
2-Chloroethylvinyl ether µg/L - - - - - - * - -
Benzene µg/L - - - - - - * - -
Bromodichloromethane µg/L - - - - - - * - -
Bromoform µg/L - - - - - - * - -
Bromomethane µg/L - - - - - - * - -
Carbon Tetrachloride µg/L - - - - - - * - -
Chlorobenzene µg/L - - - - - - * - -
Chloroethane µg/L - - - - - - * - -
Chloroform µg/L - - - - - - * - -
Chloromethane µg/L - - - - - - * - -
cis-1,3-Dichloropropene µg/L - - - - - - * - -
Dibromochloromethane µg/L - - - - - - * - -
Dichlorodifluoromethane µg/L - - - - - - * - -
Ethylbenzene µg/L - - - - - - * - -
Methylene Chloride µg/L - - - - - - * - -
Tetrachloroethene µg/L - - - - - - * - -
Toluene µg/L - 8.5 - - - - * 49 -
trans-1,2-Dichloroethene µg/L - - - - - - * - -
trans-1,3-Dichloropropene µg/L - - - - - - * - -
Trichloroethene µg/L - - - - - - * - -
Trichlorofluoromethane µg/L - - - - - - * - -
Vinyl Chloride µg/L - - - - - - * - -

Arsenic, total µg/L - - - - - - * - -
Chromium, total µg/L - - - - - - * - -
Nickel, total µg/L - - - - - - * - -
Vanadium, total µg/L - - - - - - * - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-35)
Summary of Groundwater Detections
Monitoring Well SM-35
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-35B

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - * - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - * - -
1,1,2-Trichloroethane µg/L - - - - - - * - -
1,1-Dichloroethane µg/L - - - - - - * - -
1,1-Dichloroethene µg/L - - - - - - * - -
1,2-Dichlorobenzene µg/L - - - - - - * - -
1,2-Dichloroethane µg/L 12 - - - - - * 49 -
1,2-Dichloropropane µg/L - - - - - - * - -
2-Chloroethylvinyl ether µg/L - - - - - - * - -
Benzene µg/L - - - - - - * - -
Bromodichloromethane µg/L - - - - - - * - -
Bromoform µg/L - - - - - - * - -
Bromomethane µg/L - - - - - - * - -
Carbon Tetrachloride µg/L - - - - - - * - -
Chlorobenzene µg/L - - - - - - * - -
Chloroethane µg/L - - - - - - * - -
Chloroform µg/L - - - - - - * - -
Chloromethane µg/L - - - - - - * - -
cis-1,3-Dichloropropene µg/L - - - - - - * - -
Dibromochloromethane µg/L - - - - - - * - -
Dichlorodifluoromethane µg/L - - - - - - * - -
Ethylbenzene µg/L - - - - - - * - -
Methylene Chloride µg/L - - - - - - * - -
Tetrachloroethene µg/L - - - - - - * - -
Toluene µg/L 12 - - - - - * 48 -
trans-1,2-Dichloroethene µg/L - - - - - - * - -
trans-1,3-Dichloropropene µg/L - - - - - - * - -
Trichloroethene µg/L - - - - - - * - -
Trichlorofluoromethane µg/L - - - - - - * - -
Vinyl Chloride µg/L - - - - - - * - -

Arsenic, total µg/L - - - - - - * - -
Chromium, total µg/L - - - - - - * - -
Nickel, total µg/L - - - - - - * - -
Vanadium, total µg/L - - - - - - * - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-35B)
Summary of Groundwater Detections
Monitoring Well SM-35B
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-36

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - 55 -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - 49 -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-36)
Summary of Groundwater Detections
Monitoring Well SM-36
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well SM-37

Compounds Detected Unit 4/25/2016 10/24/2016 4/24/2017 10/25/2017 4/30/2018 10/26/2018 4/29/2019 11/4/2019 4/22/2020

1,1,1-Trichloroethane µg/L - - - - - - - - -
1,1,2,2-Tetrachloroethane µg/L - - - - - - - - -
1,1,2-Trichloroethane µg/L - - - - - - - - -
1,1-Dichloroethane µg/L - - - - - - - - -
1,1-Dichloroethene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
1,2-Dichloropropane µg/L - - - - - - - - -
2-Chloroethylvinyl ether µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Bromodichloromethane µg/L - - - - - - - - -
Bromoform µg/L - - - - - - - - -
Bromomethane µg/L - - - - - - - - -
Carbon Tetrachloride µg/L - - - - - - - - -
Chlorobenzene µg/L - - - - - - - - -
Chloroethane µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Chloromethane µg/L - - - - - - - - -
cis-1,3-Dichloropropene µg/L - - - - - - - - -
Dibromochloromethane µg/L - - - - - - - - -
Dichlorodifluoromethane µg/L - - - - - - - - -
Ethylbenzene µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - 50 -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
trans-1,3-Dichloropropene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Trichlorofluoromethane µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (SM-37)
Summary of Groundwater Detections
Monitoring Well SM-37
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well RCRA-06

Compounds Detected Unit 5/5/2016 10/31/2016 5/3/2017 11/8/2017 5/8/2018 11/1/2018 5/3/2019 11/8/2019 5/1/2020

1,1-Dichloroethane µg/L - - - - - - - - -
1,2,4-Trichlorobenzene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - 2 1.9 19 8.24
trans-1,2-Dichloroethene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (RCRA-06)
Summary of Groundwater Detections
Monitoring Well RCRA-06
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well RCRA-07

Compounds Detected Unit 5/5/2016 10/31/2016 5/3/2017 10/31/2017 5/8/2018 11/1/2018 5/3/2019 11/8/2019 5/1/2020

1,1-Dichloroethane µg/L - - - - - - - - -
1,2,4-Trichlorobenzene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L 3 - - - - - - 15 12.4
trans-1,2-Dichloroethene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (RCRA-07)
Summary of Groundwater Detections
Monitoring Well RCRA-07

Section E, Appendix E-2
Page 54 of 57

Revision 5.0



Table E-2.4
Summary of Groundwater Detections

Monitoring Well RCRA-08R

Compounds Detected Unit 5/5/2016 10/31/2016 5/3/2017 11/8/2017 5/8/2018 11/1/2018 5/3/2019 11/8/2019 5/1/2020

1,1-Dichloroethane µg/L - - - - - - - - -
1,2,4-Trichlorobenzene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - 7.3 16.3
trans-1,2-Dichloroethene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (RCRA-08R)
Summary of Groundwater Detections
Monitoring Well RCRA-08R
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well RCRA-09

Compounds Detected Unit 5/5/2016 10/31/2016 5/3/2017 10/31/2017 5/8/2018 11/1/2018 5/3/2019 11/8/2019 5/1/2020

1,1-Dichloroethane µg/L - - - - - - - - -
1,2,4-Trichlorobenzene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L 2.2 - - - - - - 2.7 -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - -
Nickel, total µg/L - - - - - - - - -
Vanadium, total µg/L - - - - - - - - -

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (RCRA-09)
Summary of Groundwater Detections
Monitoring Well RCRA-09
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Table E-2.4
Summary of Groundwater Detections

Monitoring Well RCRA-10A

Compounds Detected Unit 5/5/2016 10/31/2016 5/3/2017 10/31/2017 5/8/2018 11/1/2018 5/3/2019 11/8/2019 5/1/2020

1,1-Dichloroethane µg/L - - - - - - - - -
1,2,4-Trichlorobenzene µg/L - - - - - - - - -
1,2-Dichlorobenzene µg/L - - - - - - - - -
1,2-Dichloroethane µg/L - - - - - - - - -
Benzene µg/L - - - - - - - - -
Chloroform µg/L - - - - - - - - -
Methylene Chloride µg/L - - - - - - - - -
Tetrachloroethene µg/L - - - - - - - - -
Toluene µg/L - - - - - - - - -
trans-1,2-Dichloroethene µg/L - - - - - - - - -
Trichloroethene µg/L - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - -

Arsenic, total µg/L - - - - - - - - -
Chromium, total µg/L - - - - - - - - 0.955
Nickel, total µg/L - - - - - - - - 1.01
Vanadium, total µg/L - - - - - - - - 0.955

"-" = below detection limits
"*" = Not reported

Organic Compunds

Inorganic Elements

Table E-2.4 (RCRA-10A)
Summary of Groundwater Detections
Monitoring Well RCRA-10A
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Table E-2.5
Leachate Monitoring Detections

Leachate Riser L22A

Compounds Detected Unit 5/13/2015 12/2/2015 6/6/2016 11/7/2016 6/26/2017 11/29/2017 7/6/2018 12/3/2018 6/4/2019 10/31/2019

1,1-Dichloroethane µg/L 17 19 34 17 11 12 8.6 6.4 13 8.4
1,2-Dichloroethane-d4 µg/L 440 120 460 62 99 130 110 12 97 520
4-Bromofluorobenzene µg/L 410 100 480 47 110 110 110 11 110 490
Chlorobenzene µg/L - 3.1 - 1.7 - 1.9 - 0.4 2.3 -
Decachlorobiphenyl µg/L 0.015 0 0 0.037 0 0 0.088 0 0 0
Dibromofluoromethane µg/L 440 110 500 58 99 130 110 11 100 470
Methylene Chloride µg/L - - 29 41 - - - 0.34 - -
Tetrachloro-m-xylene µg/L 0.035 12 34 0.11 0.73 1.2 0.74 0.63 0.21 0.58
Toluene-d8 µg/L 420 100 520 51 110 120 110 11 100 480
trans-1,3-Dichloropropene µg/L - - - - - 6.9 - - - 3.2
Vinyl Chloride µg/L 9.2 8.8 - 9.4 - 7.4 - 2.7 11 8.1

"-" = Below Detection Limit

Organic Compunds

TableE-2.5.xlsx
"L22A"
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Table E-2.5
Leachate Monitoring Detections

Leachate Riser L22ASL

Compounds Detected Unit 5/13/2015 12/2/2015 6/6/2016 11/7/2016 6/26/2017 11/29/2017 7/6/2018 12/3/2018 6/4/2019 10/31/2019

1,1-Dichloroethane µg/L - - - - 0.53 - - - - -
1,2-Dichloroethane-d4 µg/L 10 11 11 11 9.7 13 11 9.4 52 50
4-Bromofluorobenzene µg/L 10 11 10 9.5 11 12 12 10 53 49
Chloromethane µg/L - - - - 2.5 2.5 - - - -
Decachlorobiphenyl µg/L 0.13 0.17 0.2 0.2 0.21 0.19 0.2 0.14 0.18 0.13
Dibromofluoromethane µg/L 11 10 10 11 9.8 13 11 9.8 55 45
Methylene Chloride µg/L - - - 8 - - - - - -
Tetrachloro-m-xylene µg/L 0.095 0.16 0.2 0.15 0.2 0.18 0.17 0.15 0.17 0.14
Toluene-d8 µg/L 10 11 9.8 10 11 12 11 11 51 49
trans-1,3-Dichloropropene µg/L - - - - - - - - - -
Vinyl Chloride µg/L - - - - - - - - - -

"-" = Below Detection Limit

Organic Compunds

TableE-2.5.xlsx
"L22ASL"
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Table E-2.5
Leachate Monitoring Detections

Leachate Riser L22B

Compounds Detected Unit 5/13/2015 12/2/2015 6/6/2016 11/7/2016 6/26/2017 11/29/2017 7/6/2018 12/3/2018 6/4/2019 10/31/2019

1,1-Dichloroethane µg/L - - - 4.5 6.1 - - 3.6 5.4 2.9
1,2-Dichloroethane-d4 µg/L 21 2500 1100 230 110 630 450 100 100 500
4-Bromofluorobenzene µg/L 19 2100 1100 190 110 560 500 98 110 490
Chloromethane µg/L - - - 9.5 - - - - - -
Decachlorobiphenyl µg/L 0.034 0 0.079 0.083 0 0 0.086 0 0.11 0.06
Dibromofluoromethane µg/L 20 2100 1000 220 110 630 490 100 100 470
Methylene Chloride µg/L - 93 - 150 - - - - - -
Tetrachloroethene µg/L - - - - - - - - 0.53 -
Tetrachloro-m-xylene µg/L 0.09 1.1 0.3 0.086 0.94 0.56 0.41 0 0.4 0.36
Toluene-d8 µg/L 19 2100 1000 200 120 600 520 100 100 490
trans-1,3-Dichloropropene µg/L - - - - - - - - 0.94 -
Trichloroethene µg/L - 40 20 4.2 4.5 11 10 1.8 8.9 2.7
Vinyl Chloride µg/L - - - - - - 4.8 1.7 4.4 4.4

"-" = Below Detection Limit

Organic Compunds

TableE-2.5.xlsx
"L22B"
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Table E-2.5
Leachate Monitoring Detections

Leachate Riser L22BSL

Compounds Detected Unit 5/13/2015 12/2/2015 6/6/2016 11/7/2016 6/26/2017 11/29/2017 7/6/2018 12/3/2018 6/4/2019 10/31/2019

1,2-Dichloroethane-d4 µg/L 2000 15 11 12 11 52 52 9.6 51 250
4-Bromofluorobenzene µg/L 1900 11 9 9.2 11 46 63 11 53 240
Chlorobenzene µg/L - 0.26 0.37 0.22 - - - - - -
Decachlorobiphenyl µg/L 0.043 0 0.072 0.091 0.081 0.11 0.13 0.057 0.045 0.03
Dibromofluoromethane µg/L 2000 12 9.5 11 9.9 52 52 9.9 57 230
Methylene Chloride µg/L - - - 6 - - - - - -
Tetrachloro-m-xylene µg/L 0.25 0.43 0.16 0.12 3.2 0.15 0.16 0.088 0.15 0.14
Toluene-d8 µg/L 2000 11 8.7 9.7 11 49 54 9.8 51 240
Trichloroethene µg/L 49 - - - - - - - - -

"-" = Below Detection Limit

Organic Compunds

TableE-2.5.xlsx
"L22BSL"
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Table E-2.5
Leachate Monitoring Detections

Leachate Riser L22C

Compounds Detected Unit 5/13/2015 12/2/2015 6/6/2016 11/7/2016 6/26/2017 11/29/2017 7/6/2018 12/3/2018 6/4/2019 10/31/2019

1,1-Dichloroethane µg/L - - - 1.9 - - - - - -
1,1-Dichloroethene µg/L - - - 2.4 - - - - - -
1,2-Dichloroethane-d4 µg/L 4000 120 420 32 100 130 110 41 490 250
1,2-Dichloropropane µg/L - - - - - - - - 5.3 -
4-Bromofluorobenzene µg/L 3900 110 410 19 100 110 110 39 480 240
Decachlorobiphenyl µg/L 0.047 0 0 0.089 0.035 0 0.081 0 0.059 0.012
Dibromofluoromethane µg/L 4100 110 410 21 80 120 110 39 480 240
Methylene Chloride µg/L - - - 29 13 4.1 3.4 1.6 - -
Tetrachloroethene µg/L - - - 0.51 - 3.9 6.3 1.1 - -
Tetrachloro-m-xylene µg/L 0.25 0.22 0.1 0.13 0.19 0.25 0.21 0.036 0.28 0.11
Toluene-d8 µg/L 3900 100 400 21 110 120 110 42 500 240
trans-1,2-Dichloroethene µg/L - - - 0.33 - - - - - -
Trichloroethene µg/L - 1.8 - 1.3 1.8 6.4 9.3 2.1 - -
Vinyl Chloride µg/L - - - 1.9 - 1.5 2.5 1.2 - -

"-" = Below Detection Limit

Organic Compunds

TableE-2.5.xlsx
"L22C"
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Table E-2.5
Leachate Monitoring Detections

Leachate Riser L22CSL

Compounds Detected Unit 5/13/2015 12/2/2015 6/6/2016 11/7/2016 6/26/2017 11/29/2017 7/6/2018 12/3/2018 6/4/2019 10/31/2019

1,2-Dichloroethane-d4 µg/L 10 13 42 12 9.9 13 11 10 51 49
4-Bromofluorobenzene µg/L 9.4 11 44 9.3 11 11 12 10 52 48
Chloromethane µg/L - - - - - 0.77 - - - -
Decachlorobiphenyl µg/L 0.077 0.11 0.12 0.081 0.12 0.13 0.14 0.088 0.13 0.063
Dibromofluoromethane µg/L 11 11 46 11 9.7 12 11 10 57 45
Methylene Chloride µg/L - - - 1.4 - - - - - -
Tetrachloro-m-xylene µg/L 0.12 0.18 0.28 0.13 0.16 0.17 0.17 0.073 0.17 0.17
Toluene-d8 µg/L 10 11 47 9.8 11 12 10 9.5 50 48
trans-1,3-Dichloropropene µg/L 0.16 - - - - - - - - -
Vinyl Chloride µg/L 4.4 3.6 - - - 0.11 - - 0.58 0.44

"-" = Below Detection Limit

Organic Compunds

TableE-2.5.xlsx
"L22CSL"
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Table E-2.5
Leachate Monitoring Detections

Leachate Riser L22D

Compounds Detected Unit 5/13/2015 12/2/2015 6/6/2016 11/7/2016 6/26/2017 11/29/2017 7/6/2018 12/3/2018 6/4/2019 10/31/2019

1,1-Dichloroethane µg/L - - - 0.52 - - - 0.32 - -
1,1-Dichloroethene µg/L - - 94 - - 2.4 3 - - -
1,2-Dichloroethane-d4 µg/L 1000 110 400 11 100 130 120 15 490 250
1,2-Dichloropropane µg/L - - - - - - - - 5.7 -
4-Bromofluorobenzene µg/L 990 96 430 9.8 97 110 120 11 490 240
Aroclor 1260 µg/L 3.5 - 4.2 - - - - - - -
Chloroform µg/L - - - 0.45 - - - - - -
Decachlorobiphenyl µg/L 0.12 0 0.22 0.12 0.032 0 0.13 0 0.11 0.097
Dibromofluoromethane µg/L 1100 98 430 1.5 78 120 120 2.1 480 230
Methylene Chloride µg/L - 43 69 8.2 17 3.3 - 2.8 - -
Tetrachloroethene µg/L - 3 - 0.39 - - - - - -
Tetrachloro-m-xylene µg/L 0.24 0 0.31 0.09 0.061 0.051 0.19 0.52 0.31 0.28
Toluene-d8 µg/L 1000 100 470 9.9 110 130 130 10 500 240
Trichloroethene µg/L - 2.4 - 0.27 - - - - - -
Vinyl Chloride µg/L - - - 0.88 - 1.3 1.8 0.39 - 1.8

"-" = Below Detection Limit

Organic Compunds

TableE-2.5.xlsx
"L22D"
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Table E-2.5
Leachate Monitoring Detections

Leachate Riser L22DSL

Compounds Detected Unit 5/13/2015 12/2/2015 6/6/2016 11/7/2016 6/26/2017 11/29/2017 7/6/2018 12/3/2018 6/4/2019 10/31/2019

1,1-Dichloroethane µg/L - 0.22 - - 0.23 - - - - -
1,1-Dichloroethene µg/L - - - - 0.64 - - - - -
1,2-Dichloroethane-d4 µg/L 31 13 100 22 10 51 49 12 51 250
4-Bromofluorobenzene µg/L 35 10 99 19 10 46 52 9.7 52 240
Decachlorobiphenyl µg/L 0.11 0 0.63 0.072 0.14 0.036 0.12 0 0.071 0.12
Dibromofluoromethane µg/L 42 4.8 98 21 9.8 51 50 11 56 240
Methylene Chloride µg/L - 3.6 - 2.7 - - - 0.44 - -
Tetrachloroethene µg/L - - - - - - - 1.2 - -
Tetrachloro-m-xylene µg/L 0.13 0 0.19 0.12 0.24 0.12 0.17 0.18 0.082 0.25
Toluene-d8 µg/L 39 10 100 19 11 48 53 10 51 240
Trichloroethene µg/L - 0.42 - - 0.21 - - - - -
Vinyl Chloride µg/L - - - 4 2.4 - - - 1.5 -

"-" = Below Detection Limit

Organic Compunds

TableE-2.5.xlsx
"L22DSL"
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BY: RAK DATE: February 2021
CHK'D: SBT DATE: March 2021

Equation

v = k ( dh/dL ) where:   v = groundwater velocity (ft/day)
ne   k = hydraulic conductivity (ft/day)

  dh/dL = hydraulic gradient
  ne = effective porosity

Values Used in Calculation

4.4E-03 cm/sec

12.5 ft/day

Calculation v = (12.5 * 0.0002) / (0.15))

ft/day ft/yr

v = 1.71E-02 6.3

References

2) July 2018 Interpreted Potentiometric Surface Eutaw Aquifer (Appendix E-1, Figure E-1.3)

Table E-2.6

1) Eutaw Aquifer Groundwater Monitoring System Emelle, Alabma, Golder Associates,
Inc., February 1986 (Appendix E-5, Document 1)

(Reference 1)

dh/dL = 0.0002 unitless

Hydraulic Gradient through RCRA 7 (normal
to 127.5 and 128.5 countour lines):

Distance = 4850 feet; Height = 1 feet
(Reference 2)

Pe = 15% unitless (Reference 1)

Chemical Waste Management

July 2018 Sampling Event

k =

Emelle, Alabama Facility
Eutaw Aquifer Groundwater Velocity Calculation

TableE-2.6.xlsx
"Eutaw Flow Calc"
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BY: RAK DATE: February 2021
CHK'D: SBT DATE: March 2021

Equation

v = k ( dh/dL ) where:   v = groundwater velocity (ft/day)
ne   k = hydraulic conductivity (ft/day)

  dh/dL = hydraulic gradient
  ne = effective porosity

Values Used in Calculation

1.0E-07 cm/sec

0.0003 ft/day

Calculation v = (0.0003 * 0.021) / (0.334))

ft/day ft/yr

v = 1.75E-05 0.006

References

2) October 2018 Interpreted Potentiometric Surface Selma Chalk (Appendix E-1, Figure E-1.4)

Table E-2.7

1)Trench 20 Study (Appendix E-5, Document 1)

(Reference 1)

dh/dL = 0.021 unitless
Hydraulic Gradient SM05 to SM19:

Distance = 1680 feet; Height = 34.55 feet
(Reference 2)

Pe = 33.4% unitless (Reference 1)

Chemical Waste Management

October 2018 Sampling Event

k =

Emelle, Alabama Facility
Selma Chalk Groundwater Velocity Calculation

TableE-2.7.xlsx
"Selma Chalk Flow Calc"
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APPENDIX E-5 

DOCUMENT 2 



December 4, 2015 1417910

Mr. Clay Messer
Alabama Department of Environmental Management
1400 Coliseum Boulevard, P.O. Box 301463
Montgomery, Alabama 36130-1463

RE: EUTAW AQUIFER MONITORING WELL INSTALLATION AND ABANDONMENT REPORT
CHEMICAL WASTE MANAGEMENT FACILITY, EMELLE, ALABAMA       
PERMIT NUMBER ALD 000 622 464

Dear Mr. Messer: 

Golder Associates Inc. (Golder) has prepared this report on behalf of Chemical Waste Management 
(CWM) to summarize monitoring well installation of RCRA-8R and RCRA-8 abandonment activities 
conducted at the CWM Hazardous Waste Landfill (Site) located in Emelle, Alabama. These activities were 
performed in accordance with the Eutaw Monitoring Well Abandonment and Installation Plan (the Plan; 
Golder 2015), approved by the Alabama Department of Environmental Management (ADEM) in a letter 
dated July 21, 2015.

BACKGROUND  

Site Background

The CWM Emelle Facility (Facility; Site) is a Subtitle C landfill located in Emelle, Sumter County, 
Alabama. Hazardous waste is disposed of in disposal cell trenches dug directly into more than 600 feet of 
impermeable “Selma Chalk” limestone. In accordance with the facility permit, disposal cells, constructed 
under very strict U.S. Environmental Protection Agency (EPA) and ADEM guidelines, are constructed into 
the Selma Chalk with double layers of 60 mil High Density Poly Ethylene (HDPE). Additional security 
measures include a complex leak detection system and sophisticated leachate collection system 
containing 81 monitoring wells, 6 Resource Conservation Recovery Act (RCRA) compliance wells, and 8
sediment basins to prevent run off.

Site Geology

The surficial geology beneath the Facility is characterized by competent chalk of the Selma Group
overlain by weathered chalk and relatively thin residual soils. The Selma Group varies in thickness
between 600 and 750 feet in the Site vicinity and locally consists of two units:

The Mooreville Chalk

The Demopolis Chalk

With the exception of the Aracola Limestone Member (Aracola), few physical properties allow for easy 
differentiation of the two Selma Chalk units. The Aracola occurs at the top of the Mooresville Chalk, 
dividing these two formations at a depth of approximately 380 to 400 feet below ground surface. The 
Aracola consists of two or more dense limestone beds separated by beds of chalky clay. The thickness of 
the Aracola Limestone is generally less than 10 feet thick and is typically identified through drill rig 
response (i.e. chattering or hard drilling). Hydrogeologic studies conducted at the Site indicate that the
Selma Group has low permeability (on the order of 10-7 centimeters per second, or cm/s) with total
porosity of 38.4% and effective porosity of 33.4% (Golder 1983). Monitoring wells screened in the Selma 
Group constitute the Facility’s surveillance monitoring system. The surveillance monitoring system
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presently consists of numerous wells which monitor the saturated portion of the Selma Chalk adjacent 
to disposal trenches to provide early warning of constituent migration to the underlying Eutaw Aquifer and
nearby surface waters.

The Selma Group is underlain by interbedded clays, silts, and sands of the Eutaw Formation. The Eutaw
Formation is approximately 400 feet thick in the Site vicinity, and can be subdivided into upper, middle,
and lower portions. The upper portion, also known as the Tombigbee Sand Member, consists of
fossiliferous sand with layers of chalk, claystone, and calcareous sandstone. The middle portion consists
of clay, shale, and thin sand beds and is the screened zone for Eutaw Aquifer wells on-Site. Flow data
for municipal wells in the area indicate an average specific capacity for the lower portion of the Eutaw
Formation of 12.5 gallons per minute per foot (gpm/ft), which corresponds to an approximate hydraulic
conductivity on the order of 10-3 cm/s (Golder, 1983). At the Facility the potentiometric surface of the 
Selma chalk ranges from 204 to 120 feet mean sea level (feet-msl). The potentiometric surface of the 
Eutaw Formation beneath the Facility ranges in elevation from approximately 125 to 129 feet–msl. 
There is a vertical gradient from the Eutaw through the Selma Chalk. Groundwater is inferred to flow to
the northeast under a hydraulic gradient around one foot per mile.

The detection monitoring system presently consists of five (5) wells which monitor the uppermost
drinking water aquifer beneath the Facility, the Eutaw Aquifer: RCRA-6, RCRA-7, RCRA-8R, RCRA-9,
and RCRA-10A. A sixth well, RCRA-5 is used for water level monitoring, but is not sampled on a regular
basis. Detailed geophysical logging and rock coring during the installation of RCRA-9, RCRA-10, RCRA-
10R, and RCRA-10A was performed as part of the Arcola Limestone Evaluation Report (Jordan, Jones, & 
Goulding, Inc. 1998).

RCRA WELL MAINTENANCE 

Appendix E-13 of the Facility Permit (CWM Manual for Groundwater Sampling & Laboratory Quality 
Manual) requires that total depths of Eutaw Aquifer monitoring wells are measured every 5 years. Golder, 
on behalf of CWM, measured the total depth of RCRA monitoring wells during the week of February 9, 
2015. These activities identified clogged well screens at three locations (RCRA-7, RCRA-8, and RCRA-
9). Golder began well development activities at the facility on March 30, 2015. While RCRA-7 and RCRA-
9 were successfully redeveloped, an obstruction was identified in RCRA-8 at approximately 525 feet 
below top of casing. A damage notification, dated April 20, 2015, was submitted in accordance with 
Facility Permit Condition I.X.B.1.a.iii. ADEM responded in a letter dated May 26, 2015, requesting a well 
installation and abandonment plan. The plan was submitted on June 30, 2015, and later approved by 
ADEM in a letter dated July 21, 2015.

WELL INSTALLATION ACTIVITIES

Drilling activities were initiated on August 19, 2016 at the RCRA-8R location shown in Figure 1.
Installation of RCRA-8R was accomplished by mud rotary drilling methods.  Water for drilling was 
collected an on-site municipal source and transported to the drill location with a tanker truck. A surface 
casing was advanced to a total depth of 40-feet below ground surface (feet-bgs) by drilling a 19-inch 
diameter borehole into competent Selma Chalk and grouting a 14-inch diameter casing to stabilize the 
drilling surface. After allowing the casing to set for 24 hours, a 12¼-inch drag bit was utilized to drill to 710 
feet below ground surface into the Eutaw Aquifer. Mud cuttings were maintained within a mud system and 
decanted into roll-off tanks to be discharged. Once the target depth was reached, the bit was removed 
and the well construction materials were inserted into the well.

Drilling fluid, modified with Baroid Industrial Drilling Products, was monitored throughout the drilling 
process to limit Selma Chalk swelling. The mass and viscosity of the drilling fluid were routinely 
monitored. Mud thickening was observed during drilling, a consequence of moisture being absorbed by 
the Selma Chalk. Thinning additives (e.g. Barofos®) were used when the drilling mud weight increased 
beyond 9.5 pounds per gallon and/or the viscosity, as measured with a Marsh funnel, exceeded 38 
seconds. 
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Recovered soil cuttings from the return drilling mud were logged in the field to determine the lithologic 
change between the Selma Chalk and Eutaw Aquifer. Based on historical lithologic descriptions, the 
transition is characterized by a change from blue-gray, un-weathered chalk (the Selma Chalk) to gray-
green sand (Tombigee Sand Member of the Eutaw Formation). This transition was observed at a depth of 
653 feet-bgs.

WELL CONSTRUCTION SPECIFICATIONS

Following drilling, groundwater RCRA-8R was installed according to specifications:

Approximately 40 feet of 14-inch diameter 304 stainless steel 0.010 inch, wire-wrap,
screen between 690 and 650 feet below ground surface;

Approximately 650 feet of 4-inch carbon steel riser to the ground surface; 

3000 pounds of Standard Sand and Silica (20-40 sieve mesh size) installed using the
tremie method around the screen to an elevation approximately 24 feet above the top of 
the screen; 

A bentonite plug, tremied as a bentonite slurry, was installed above the filter pack
between 626 and 610 feet-bgs.; 

A thin layer of fine seal sand was added above the bentonite seal to prohibit grout 
infiltration;

Neat cement was installed from the bentonite seal in two lifts. The first lift was installed 
from approximately 605 to approximately 552 feet-bgs and allowed to set overnight. The 
second lift was installed from approximately 552 to the ground surface; 

A locking protective case extending to approximately 3.75 feet-bgs.

As-built well construction data are included in Attachment A. 

WELL DEVELOPMENT ACTIVITIES

RCRA-8R was developed on September 10, 2015, by periodic pumping and surging using air lift 
techniques.  Approximately 1,550 gallons were removed. Turbidity, temperature, specific conductance, 
and pH were measured during development with a Horiba U-53 Multi-parameter Meter. With the 
exception of turbidity, measured field parameters stabilized during development. During surging the 
minimum turbidity reading was 218 NTUs. While this turbidity is in excess of well development standards, 
the flow rate during development (10 gallons per minute) and surging did not allow for a representative 
turbidity reading. Additional readings were collected during groundwater sampling, with a final turbidity 
reading of 11.7 NTU.

The development record is included in Attachment B. 

WELL SURVEYING

A licensed surveyor with Neel Schaffer surveyed well RCRA-8R on October 27, 2015.  The latitude and 
longitude were surveyed to the nearest 0.01 foot in the Alabama state plane coordinate system, and the 
top of casing and ground surface elevations were surveyed to the nearest 0.01 foot relative to mean sea 
level. 

Survey data are included in Attachment C. 

RCRA 8 ABANDONMENT

RCRA-8 was abandoned on September 14 and September 15, 2015 in general accordance with 
abandonment protocols outlined in Guidelines for Well Abandonment (ADEM Ground Water Brach). As 
specified in the approved Plan, RCRA-8 was abandoned in place by filling with neat cement, using the 
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tremie method from the well occlusion (525 feet-bgs) to the ground surface. Approximately 556 gallons of 
grout were used to abandon RCRA-8. This volume is in excess of the theoretical well volume, suggesting 
that the well was sealed below the occlusion. The surface completion was removed and the site was 
brought as close to the original grade as possible.

Abandonment records are included in Attachment D. 

SUMMARY AND CLOSURE

These field activities were conducted in August and September 2015 in accordance with the approved 
Plan and Facility Permit. A certification statement is included in Attachment E. Please contact Mike 
Smilley at (770) 496-1893 with any questions or concerns regarding this report.

Sincerely,

GOLDER ASSOCIATES INC. 

  
Michael Jay Smilley, P.G. Brent B. Waters, P.G.
Senior Project Geologist Principal and Practice Leader              

Attachments:

Figure 1 – Eutaw Aquifer October 2015 Potentiometric Surface
Attachment A – Well Diagram
Attachment B – Well Development Log
Attachment C – Survey Data
Attachment D – Well Abandonment Log

Cc: Robert W. Kronable, CWM

MJS/BBW/kds
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ATTACHMENT A 

WELL DIAGRAM
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May 29, 2012 11390080

Metz Duites
Alabama Department of Environmental Management
1400 Coliseum Boulevard, P.O. Box 301463
Montgomery, Alabama 36130-1463

RE: MONITORING WELL INSTALLATION AND DEVELOPMENT
CHEMICAL WASTE MANAGEMENT HAZARDOUS WASTE LANDFILL, EMELLE, ALABAMA       
PERMIT NUMBER ALD 000 622 464

Dear Mr. Duites: 

Golder Associates Inc. (Golder) has prepared this report on behalf of Chemical Waste Management 
(CWM) to summarize monitoring well installation and development activities conducted at the CWM 
Hazardous Waste Landfill (Site) located in Emelle, Alabama.  These activities were performed in 
accordance with information specified in the Permit Modification Request for Installation of Two 
Correction Action Monitoring Wells (dated July 7, 2011) and the Permit Modification Request for 
Installation of Selma Chalk Monitoring Wells (dated July 6, 2011), respectively. These Permit Modification 
Requests include well installation plans that satisfy Condition IX.B.1.g of the Permit.

DRILLING ACTIVITIES

Selma Chalk Groundwater Wells 

Technical Drilling Services installed a total of four (4) permanent Selma Chalk groundwater monitoring 
wells (SM-35, SM-35B, SM-36 and SM-37) between January 9 and April 26, 2012 with a CME 75 drill rig.  
Prior to arriving on-site, the drill rig, hollow stem augers (HSA), drill rods, core barrels, drill bits and tools 
were steam cleaned and rinsed with water. The well locations were surveyed prior to installation to 
establish the installation location of the corresponding wells in accordance with the approved permit 
modification requests. A Golder geologist observed drilling, logged samples and soil cuttings, logged rock 
core and documented well construction details.

Each boring was drilled using 4.25-inch diameter HSA with continuous standard penetration test (SPT) 
sampling to below the interface between weathered and unweathered chalk. The depth to the 
weathered/unweathered chalk interface was determined based on color, since the weathered chalk is tan 
or light brown and the unweathered chalk is grey. Borings were extended beyond the weathered / 
unweathered chalk interface until bedrock was competent enough to permit the removal of quality rock
core. Each boring was drilled to 30 ft below ground surface (ft bgs) with HSA before coring. The 
unweathered chalk was continuously cored with an HQ-size (2.5” diameter core) core barrel to depths 
corresponding with approximately 25 feet (ft) below the design elevation of the pressure relief sump in the 
neighboring trench or the depth of identified fractures.

Fractures, fracture sets, and zones of fracturing including measurements and observations such as 
apparent dip, fracture roughness, filling or coating material were documented on the boring logs. Natural 
fractures were differentiated from mechanical fractures based on their physical appearance and angle. 
Mechanical fractures are generally clean, fresh, with irregular surfaces that are oriented at close to 90° 
and/or that can be rejoined with only a hair-line separation. Fractures with these characteristics are 
typically driller induced. Surfaces that are stained, weathered, contain infilling or coatings, occur at some 
angle other than near-perpendicular to the core axis, or cannot be rejoined cleanly were counted as 
natural fractures. All mechanical breaks identified in the core or caused by handling the core or breaking 
the core to fit into the core boxes were marked with an X with a permanent marker. Recovery, rock quality 
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designation (RQD), drilling condition and lithology were also logged during coring. The core was 
photographed, boxed and retained on-Site. 

Drilling cuttings and washwater generated during drilling were containerized on-Site. Washwater used 
during drilling was from a source provided by the Site. A sample of the washwater collected from the 
driller’s water storage tank was submitted for 8260B volatile organic compound (VOC) analysis and 
8260C semi-volatile organic compound (SVOC) analysis. No VOCs or SVOCs were detected in the 
washwater. The laboratory reports for this analysis are included in Attachment A.

Section 5-a of the Facility Permit application requires an evaluation of the core data following drilling 
activities and the completion of a well construction plan for ADEM approval. Golder submitted verbal, 
email and letter report well construction plans during the construction of the SM-35, SM-35B, SM-36 and 
SM-37 wells. ADEM representatives, Mr. David Lovoy, Mr. Metz Duitz and Mr. Clay Messer were on-site 
to observe coring activities from January 9th to January 11th 2012. On January 11th Mr. Lovoy verbally 
approved the construction of SM-36. Verbal well installation plans were previously accepted as a well 
construction plan by ADEM during the installation of SM-34 (Jordan Jones & Goulding 2005)1. 
Afterwards, ADEM personnel indicated that their schedule would not permit them to remain on-site during 
all coring and well installation activities. Following discussions with Mr. Lovoy, an email summary was 
recommended to replace the well construction plan. The SM-36 email well construction plan was 
submitted on January 16th, 2012. Mr. Lovoy indicated that the construction of SM-36 was appropriate. The 
SM-35 email well construction plan was submitted on February 15th, 2012. This plan was rejected by 
ADEM in an email received on February 15th. ADEM required additional activities at the Site. In 
accordance with the facility permit, coring was proposed to verify the presence of these fractures in the 
proposed well. On April 25, 2012, SM-35B was advanced adjacent to SM-35 to a depth of 88.9 ft bgs. A 
well completion plan was submitted and approved by ADEM on April 26, 2012. 

CMI Groundwater Monitoring Wells 

Technical Drilling Services installed a total of two (2) permanent groundwater wells (CMI-1 and CMI-2) 
between January 9 and February 17, 2012 with a CME 75 drill rig.  A Golder geologist observed drilling, 
logged samples and soil cuttings and documented well construction details for the two new groundwater 
wells. Each boring was drilled using 4.25-inch diameter HSA with continuous SPT sampling to interface 
between weathered chalk and chalk. Well depths were determined based upon the location of the 
weathered/unweathered chalk interfaced. The depth of the weathered/unweathered chalk interface was 
determined based on color, since the weathered chalk is tan or light brown and the unweathered chalk is 
grey.

Boring logs for Selma Chalk and CMI groundwater monitoring wells are included in Attachment B.

WELL CONSTRUCTION ACTIVITIES

Selma Chalk Groundwater Wells

Following approval of well construction, the weathered chalk was reamed with a 61/4-inch inside diameter 
(ID), 10 ¼ inch outside diameter (OD) HSA to 30 ft bgs in each Selma Chalk Well. The unweathered 
chalk coreholes were then reamed with a 5 7/8 inch drag bit. The final ID of the borehole was 
approximately 6 inches within the cored interval. Following drilling, groundwater monitoring wells at SM-
35, SM-36 and SM-37 were constructed in the boreholes according to the following specifications:

2” diameter Schedule 40 PVC casing and screen with flush-threaded joints and o-ring 
seals

Well screen ten ft of 0.010-inch factory slotted PVC with a bottom cap or sump

Filter sand pack to two ft above screen 

1
Jordan, Jones & Goulding. (2005).  Installation of Monitoring Well SM-34. Norcross, GA: Author
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Bentonite seal (hydrated) at least two ft above filter sand

Cement-bentonite grout tremied from top of seal to within two to three ft of ground 
surface; allowed to cure for 24 hours and more added if necessary to bring to within two 
to three ft of ground surface

Concrete pad 2’ x 2’

Locking protective casing with pea gravel  and weep hole at base

Groundwater monitoring well SM-35B was designed to intersect two slickensided discontinuities 
encountered in SM-35 and was constructed in the borehole according to the following specifications:

2” diameter Schedule 40 PVC casing and screen with flush-threaded joints and o-ring 
seals

Five foot 0.010-inch factory slotted PVC screens from 59 to 64 ft bgs and from 84 to 89 ft 
bgs.

Filter sand pack (i.e., 20-30 mesh) to two ft above the lower screen

Bentonite seal (hydrated) below the upper screen

Filter sand pack below the upper screen to at least two ft above the upper screen 

Bentonite seal (hydrated) at least two ft above filter sand

Cement-bentonite grout tremied from top of seal to within two to three ft of ground 
surface; allowed to cure for 24 hours and more added if necessary to bring to within two 
to three ft of ground surface

Concrete pad 2’ x 2’ 

Locking protective casing with pea gravel  and weep hole at base

CMI Groundwater Wells

Following drilling, groundwater monitoring wells were constructed in the boreholes according to the 
following specifications:

2” diameter Schedule 40 PVC casing and screen with flush-threaded joints and o-ring 
seals

Well screen ten ft of 0.010-inch factory slotted PVC with a bottom cap or sump

Filter sand pack (i.e., 20-30 mesh) to two ft above screen 

Bentonite seal (hydrated) at least two ft above filter sand

Cement-bentonite grout tremied from top of seal to within two to three ft of ground 
surface; allowed to cure for 24 hours and more added if necessary to bring to within two 
to three ft of ground surface

Concrete pad 2’ x 2’

Locking protective casing with pea gravel  and weep hole at base

Tables 1 and 1A provide Selma Chalk and CMI groundwater well construction details including drilling 
information, total depth, screen interval, and construction material depths.  Survey information is included 
in Table 2. As-built diagrams are included in Attachment C.  
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WELL DEVELOPMENT ACTIVITIES

Selma Chalk Groundwater Wells

Selma Chalk groundwater monitoring wells were developed between February 15 and May 1, 2012 by 
alternately pumping and surging using a submersible electric Grundfos Pump. Development was 
conducted until discharge was sediment-free with turbidity values less than 20 nephelometric turbidity 
units (NTUs), or until the well went dry. Because of the low recharge rates for the Selma Chalk wells, the 
addition of laboratory deionized water was necessary to remove sediment from the well screen. This 
development method is consistent with previous practices on-Site. The deionized water was surged and 
removed. Volumes of deionized water removed were verified to ensure that the deionized water did not 
infiltrate into the Selma Chalk formation. 

CMI Groundwater Wells

CMI groundwater wells were developed during the weeks of January 18 and February 17, 2012 by
alternately pumping and surging using a pneumatic Durham Geo Arch Pump and/or submersible electric 
Grundfos Pump.  Turbidity was measured during development with a calibrated Horiba turbidity meter.  
Well development continued until turbidity dropped below 20 NTUs.

Table 3 summarizes development results for CMI and Selma Chalk groundwater wells.  Final turbidity 
readings ranged from 9.55 to >1000 NTUs.  It is likely that the turbidity at these locations is derived from 
Selma Chalk particulates encountered within the screened zone rather than artifacts of drilling and/or well 
construction, based on the development duration and volume of water removed during development. 
Although some of the final turbidity values are higher than the target 20 NTUs preferred for sampling, 
Selma Chalk particulates are expected to settle out of the water column. Using a dedicated bladder pump 
will likely further reduce the turbidity at these locations. 

WELL SURVEYING

A licensed surveyor with Garrison Surveying, Inc. surveyed the new groundwater monitoring wells on May 
22, 2012. The northing and easting were surveyed to the nearest 0.01 foot in the Alabama state plane 
coordinate system, and the top of casing and ground surface elevations were surveyed to the nearest 
0.01 foot relative to mean sea level.  
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SUMMARY AND CLOSURE

Golder trusts that this information meets the requirements specified in the Facility Permit No. ALD 000
622 464 Conditions IX.B.1.d and IX.B.1.g. Please contact us at (770) 496-1893 with any questions or 
concerns regarding this report.

Sincerely,

GOLDER ASSOCIATES INC. 

   
Michael Jay Smilley Jeffery J.C. Paul, P.G.
Project Geologist Principal and Practice Leader 

Attachments:
                     Tables 
                     Attachment A – Washwater Laboratory Report
                     Attachment B – Boring and Coring Logs
                     Attachment C – As-built Well Diagrams
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ATTACHMENT B 

BORING  AND CORING LOGS  
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ATTACHMENT C 

AS-BUILT WELL DIAGRAMS 
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MANUAL FOR GROUNDWATER SAMPLING

1.0 MANUAL FOR GROUNDWATER SAMPLING OVERVIEW

The Manual for Groundwater Sampling (MGWS) outlines the requirements for groundwater sample 
collection at the Chemical Waste Management Inc. (CWM) Emelle, Alabama facility.  This MGWS is 
derived, in part, from the guidelines set forth in the following Environmental Guidance Documents: 

ADEM Alabama Environmental Investigation and Remediation Guidance (2005)

USEPA Region 4 SESDPROC-301-R1, Groundwater Sampling (2007)

As well as other industry guidelines, practices, and published standards (e.g., ASTM).

The site sampling technician and/or consultant (sampling team) is responsible for the proper collection 
of samples at groundwater sampling points at the Emelle, Alabama facility.  The sampling team must 
be familiar with the contents of this MGWS prior to the initiation of a sampling event.  The sampling 
team is also responsible for ensuring that all sampling requirements described in the site's operating 
permit are complied with in full. 

It is the responsibility of the sample team leader to confer with the designated environmental 
representative of CWM prior to initiation of sampling.  The sampling team is responsible for meeting 
all safety related regulatory requirements when sampling groundwater and should meet with the site 
manager prior to sampling to identify and address any site-specific safety requirements.

It is the CWM Environmental Representative
accordance with this MGWS, and that this MGWS is made available to the sampling team.  It is the

thodologies and protocol are performed in accordance 
with this MGWS.

Questions or comments on the MGWS should be directed to the designated CWM Environmental 
Representative.
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2.0 MGWS REVIEW REQUIREMENT 

This MGWS must be reviewed by all sampling team members prior to initiation of routine or special 
groundwater sampling events at the Emelle, Alabama facility. All sampling team members must sign a 
Signature Page, verifying that they have read and understand this MGWS and note any exceptions to 
the MGWS.  A copy of the Signature Page is presented in Attachment 1.  The completed Signature 
Page(s) must be maintained on file at the facility and updated whenever there is a new sampling 
team, sampling team member, or there are documented changes to the sampling program that 
affect this MGWS. A copy of the signed signature should be retained by sampling personnel.  All well 
construction information and documentation of completed sampling events should be filed and available 
at the facility. 

In the event that unique conditions encountered during an individual sampling event necessitate a 
deviation from the MGWS as described herein, the sampling team leader must coordinate with the 
CWM Environmental Representative and document any such deviation.
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3.0 SAMPLING EQUIPMENT, PRE-SAMPLING PROCEDURES, AND 
DOCUMENTATION 

Before sampling is performed at the facility, the sampling team must complete a number of preliminary 
tasks which include:

Verifying that no changes have been made to the sampling plan,
Reviewing the site permit and this MGWS,
Reviewing the laboratory bottle order documentation,
Confirming well/sample point locations and characteristics and sampling point order,
Identifying the parameters to be analyzed,
Identifying any short hold time samples (< 5 days hold time) and coordinating sample 
delivery with the laboratory,
Coordinating the sampling schedule with the site and laboratory,
Preparing or procure calibration standards and calibrating field meters,
Preparing non-dedicated sampling equipment and power supplies (if applicable),
Procuring sampling supplies (gloves, deionized water, etc.),
Procuring necessary field documentation forms and collecting historical field data.
If non-dedicated sampling equipment is to be used, determine the order wells will be 
sampled based on the presence of contamination (i.e. the wells with non-dedicated 
equipment should be sampled from the least contaminated to the most contaminated).

Pre-sampling activities should begin at least two weeks prior to a routine sampling event.  For unplanned 
sampling events (Special Events), coordinate as appropriate with the site and laboratory.  A Special 
Event Notification Form is shown in Attachment 2.  This form will aid in communicating and 
coordinating special event requirements with the laboratory.

3.1 Scheduling and Communication

3.1.1 Site Notification

The sampling team must communicate with the CWM Environmental Representative to ensure access 
to the facility before the sampling event so that the event may proceed on schedule.

3.1.2 Laboratory Notification

The designated CWM Environmental Representative is responsible for arranging sample container 
shipment from the laboratory in a timely manner and for ensuring that the laboratory has the correct 
shipping address/location.

3.1.3 Short Hold Time Samples

Any samples with hold time of < 5 days should be noted in advance of sampling, and the laboratory 
should be contacted to coordinate sample delivery or courier pick-up at the site to allow for sample 
analysis within the hold time.
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3.2 Field Equipment and Supplies Preparation

All non-dedicated field equipment should be cleaned and/or decontaminated, checked to ensure that it 
is functioning properly, and calibrated before going in the field.  Quality Control procedures (e.g. 
equipment blanks) are discussed in Section 4.2.5.
3.2.1 Site Related Monitoring Requirements

The sampling team should keep copies of relevant portions of the MGWS in the sampling vehicle for 
reference in case of questions about procedures and sampling requirements.  Copies of the Field 
Information Forms (FIFs) from the previous sampling event should be available for reference.

3.2.2 Dedicated Pumps

All groundwater wells at the Emelle, Alabama facility are equipped with dedicated pumps.  The 
Detection Monitoring Program well system (Eutaw Aquifer), which consists of wells RCRA-6, RCRA-
7, RCRA-8, RCRA-9, and RCRA-10A, are equipped with dedicated high flow-rate submersible pumps 
for purging and dedicated, air-operated, bladder-type pumps (installed approximately 10 to 20 feet 
below the submersible pump) for sample collection.

The Selma Chalk Groundwater Surveillance Program well system, which consists of an array of fifty-
two (52) wells (designated as SM-wells), are equipped with dedicated, air-operated, bladder-type 
sampling pumps.

3.2.3 Non-Dedicated Pumps

Non-dedicated pumps must only be used on a temporary basis with approval from the designated CWM 
Environmental Representative. Conditions that could warrant the use of a non-dedicated pump include 
immediately after a new well is installed (prior to order and installing a dedicated pump) or when the 
dedicated pump is not functioning properly to collect a sample.  When non-dedicated pumps or sampling 
devices are used, stringent cleaning procedures must be followed between sampling locations (see 
Section 3.3). Plastic sheeting must be placed on the ground around the well to provide a clean working 
area, and equipment blanks must also be obtained in accordance with Section 4.2.5 of this MGWS.

Non-dedicated pumps used for purging may consist of a variety of pumps including peristaltic, 
submersible turbine, bladder, centrifugal, gear-driven positive displacement, or other appropriate 
pumps.  When a non-dedicated pump is required, bladder pumps constructed of Teflon® and stainless 
steel or PVC are preferred.  Pumps without check valves, or other mechanisms to prevent backflow 
should not be used during purging.  The pump inlet should be set as close to the middle of the well 
screen as possible.  If a non-dedicated pump other than a bladder pump is used, all components of the 
pump that come in contact with the sample water should be constructed of Teflon® or stainless steel.

3.2.4 Power Supplies

Power supplies (e.g., generators, compressors, batteries, voltage inverters) should be tested 
to confirm proper operation prior to going to the site.
Power supplies that require fuel or lubricants must be transported in a manner to prevent 
sample equipment contamination.
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Power supplies and any fuel or lubricants must be isolated from sample coolers and 
sampling equipment and supplies throughout the sampling event.

3.2.5 Bailers

Bailers are only to be used on a temporary basis if it is determined by the CWM representative that the 
existing dedicated pumps are not functioning properly and are unable to be used to collect a groundwater 
sample.  In the event that bailers are used, only disposable, closed-top, Teflon® bailers (or the 
equivalent) with bottom valves should be used.  If a bailer is to be used, plastic sheeting shall be placed 
on the ground around the well to provide a clean working area.  

When bailers are used, the bailer cord shall be fastened securely to the bailer and shall be constructed 
of nylon, stainless steel, or polypropylene, and be specifically manufactured for use in collection of 
environmental samples.  This cord must be new, clean, and in good condition.  Rope, twine or other 

-the-

3.2.6 Instrument Condition, Calibration, and Standards

The proper measurement and documentation of field analyses are a critical part of the monitoring 
program.  Before going to the field, all equipment must be cleaned and checked for any malfunctions.  
The sampling team must calibrate all meters each morning before using them in the field following the 

procedures.  In the absence of manufacturer guidance, field equipment 
should be calibrated to within +/- 5% of the standard (or 0.1 standard units for pH meters).  

Equipment calibration shall be conducted daily at a minimum during sampling events.  Calibration 
solutions must be freshly prepared or bottled from non-expired bulk containers.  If using field analytical 
equipment from a rental vendor, the sampling team must request enough calibration solution from the 
rental vendor to calibrate at least daily. Calibration of field specific conductance should be verified 
against a chilled standard to verify temperature compensation.  

Equipment that fails calibration should be taken out of service and replaced or repaired prior to 
sampling.  It is recommended that calibration checks be conducted periodically (e.g. mid-day and at the 
end of the day) to document any instrument drift. If there is significant instrument drift (e.g. >10% or 
0.2 standard units for pH) then the meters should be recalibrated.  In all cases, it is the sampling team's 
responsibility to ensure proper documentation of all calibration procedures for each sampling event, 
including calibration methodology (one or two point calibration), calibration measurements, source of 
standard, standard concentration(s) and expiration date, and any discrepancies. 

It is the sampling team's responsibility to document the calibration of field instruments and verify that 
field instruments are performing within design parameters for the instrument.  Sampling should not 
occur if field instruments are not working properly.  Verification of field meter calibration is to be 
recorded on the Meter Calibration Log, included in Attachment 3.  Meter Calibration Logs should be 
maintained and kept with the Field Information Form and Chain-of-Custody form for each sampling 
event.  These forms may be maintained separately on site as requested by CWM.
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3.2.7 Sampling Supplies

The sampling team should procure all field supplies prior to arriving at the site for the sampling event. 
These supplies should include:

Gloves non-powdered nitrile is preferred; non-powdered latex can be used. Powdered and 
PVC gloves should not be used to prevent possible sample contamination.
Deionized (DI) water of known chemistry for field decontamination.
Disposable laboratory wipes or similar.
Purge water buckets of known capacity.
Graduated cylinder, beaker or other measuring container for determining flow rate from 
pumps.

3.2.8 Sample Coolers and Sample Bottles

The CWM Environmental Representative is responsible for arranging the sample container shipment 
from the laboratory in a timely manner (at least two weeks in advance) and for ensuring that the 
laboratory has the correct shipping address/location. At least two days before traveling to the site, the
sampling team should contact the site to confirm that the sample coolers and containers have arrived 
from the laboratory. Upon arrival to the site and before initiating any sampling activities, the 
sampling team must inspect the bottle order and verify that all required sample containers are 
present.  The sampling team leader must contact the laboratory if any sample coolers or containers 
are missing or broken. The sampling team is also responsible for obtaining proper ice packs (i.e. frozen 
water ice in plastic bags) prior to the sampling event.  The sample coolers will not contain ice packs 
upon receipt from the laboratory.  Ice packs must be in the sampling coolers when samples are 
collected.  Ice bags and sample coolers must not leak water.  Express carriers will reject shipments 
that are leaking.  It is important that sample coolers and bottles be stored, transported, and handled in 
a manner that prevents exposure to solvents, cleaners, gasoline, diesel fuels, exhaust, or other potential 
contaminants.

Upon receipt, an inventory of the coolers and bottles and their condition should be noted in field notes 
and documented on the Field Information Form.  Each sample bottle is provided with its own bottle 
I.D., which refers to the laboratory group, preservative type, sample point/location, analytical method, 
and bottle size.  This information must be checked, verified, and included on Field Information Forms 
and Chain-of-Custody records.  Should an error occur within the bottle set, the laboratory must be
notified immediately. 

The laboratory will provide and determine the proper number of sample containers in each sample 
cooler, unless otherwise specified or requested by the CWM Environmental Representative.  The type 
of bottle will vary depending on the analysis required.  Each sample bottle either is provided with a 
label or is labeled with a sticker to identify the preservative type.

Each sample cooler that includes bottles for volatile organic analyses must include a Trip Blank (see 
Section 4.2.5 of this MGWS) unless otherwise specified by the CWM Environmental Representative.  
When volatile organic analyses have been requested, the sample cooler will contain a Trip Blank 
regardless of whether a request has been placed for the analysis of the Trip Blank.  An effort to pack all 

Appendix E-9
Page 7 of 34



Manual for Groundwater Sampling

Page 7

VOAs in one cooler should be made to reduce trip blank costs.  Prior to shipment, the Laboratory checks 
each Trip Blank vial to ensure that it has no air bubbles. If large (i.e., pea sized) bubbles are present¸ 
utilize the initial trip blank and note the bubble size on the field information forms.

Empty bottles will be included within the sample cooler for Field Blanks (duplicates and equipment 
blanks if necessary) analyses (see Section 4.2.5).  The sampling team should coordinate with the 
laboratory to identify the number of Field Blanks required for sampling.  Duplicates will be analyzed 
on an as-requested basis only.

3.3 Decontamination Procedures for Non-Dedicated, Down-Hole Equipment

All non-dedicated, sample-contacting and down-hole equipment must be thoroughly decontaminated 
prior to its use in sample collection activities.  This includes non-dedicated pumps, non-dedicated 
bailers, groundwater level measurement devices, and field parameter measurement devices.  The sample
team shall have a water level probe that is dedicated to groundwater monitor well use only.  Unless 
otherwise required, no other non-dedicated downhole equipment should be used during sampling.  
Under no circumstances shall the groundwater level measuring probe be used to measure other liquid 
levels (such as leachate or grossly contaminated wells).

Decontamination procedures of down-hole equipment must, at a minimum, consist of washing with an 
acceptable cleaning liquid followed by a series of rinses (i.e. 2 to 3) with control water (i.e. water of a 
known chemistry) and one rinse with deionized water.  

Acceptable cleaning liquids include phosphate-free laboratory detergent (e.g., Liquinox®), pesticide-
grade isopropanol, deionized water, and tap water obtained from any municipal water treatment system 
(only used if other acceptable cleaning liquids are not available).  

Decontamination of non-dedicated pumps must, at a minimum, consist of circulation of three pump and 
tubing volumes of clean water through the pump system and all associated discharge tubing at separate 
stations. A series of three pre-cleaned liquid storage containers will aid in this respect.  The first 
container should contain an acceptable cleaning liquid (i.e., phosphate-free detergent). The remaining 
two should consist of water of a known chemistry. Specific decontamination procedures for the various 
types of non-dedicated pumps and associated materials can be found in the ADEM Alabama 
Environmental Investigation and Remediation Guidance (2005), or most current version at the time 
of sampling.  In order to reduce the amount of decontamination needed when using non-dedicated 
equipment, all disposable elements of the sampling equipment (e.g., tubing) should be disposed of 
between sampling points.

If non-dedicated purging/sampling equipment is used, Equipment Blanks must be collected following 
decontamination based on a schedule of one sample for each day of sample collection when the non-
dedicated equipment is being used (see Section 4.2.5).  Equipment Blanks will be analyzed for all 
sample matrices, analytical tests, and equipment configurations.

Other non-dedicated equipment including water level indicators and field analytical equipment should 
be decontaminated between sampling events and between individual wells during sampling events.  
Between sampling events, non-dedicated water level indicators should be washed with phosphate-free 
soap and tap water and then rinsed with tap water.  Following the wash, they should be rinsed with 
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analyte-free water and allowed to air-dry overnight.  Once the water level indicator is dry, it should be 
wrapped in aluminum foil, sealed in plastic, dated, and stored in a non-contaminated area until the next 
sampling event.  Field instruments for in-situ water analysis (if not obtained each event from a 
equipment rental vendor) should be wiped with a clean, damp cloth.  The probes should be rinsed with 
analyte-free water and air-dried.  Any desiccant in these instruments should be checked and replaced, 
if necessary, each time the equipment is cleaned.  After cleaning, the field instruments should be stored 
in manufactures-provided case in a non-contaminated area until the next sampling event.

Non-dedicated water level indicators and field analytical equipment should be decontaminated between 
wells during individual sampling events.  The water level indicator should be decontaminated while 
retrieving it from the well after collecting the water level depth information.  A clean, soft, cloth soaked 
in a phosphate-free detergent and analyte-free water mixture should be wrapped around the water level 
tape and held in place by the sampler.  Once the cloth is in place, the water level tape should be retracted 
back out of the well such that the tape runs through the cloth before reaching the water level indicator 
spool.  The cloth should be re-soaked in the detergent mixed after 50-feet of tape is retracted and placed 
back around the water level tape, and this should continue until the water level is completed removed
from the well.  Once the water level indicator is completely removed from the well, it should be placed 
in a plastic bag and transported to the next sampling location.

Field analytical equipment should be wiped with a clean, damp cloth between sampling locations.  The 
probes should be rinsed with analyte-free water after used at each well and the equipment should be 
placed back in the manufactures-provided case and transported to the next sampling location.

3.4 Field Record Keeping

Proper chain-of-c
and quality control (QA/QC).  Comprehensive, consistent, and accurate documentation of field tests, 
measurements, decontamination procedures, meter calibration, and field observations is extremely 
important. 

During each sampling event, the sampling team must fill out two forms: (1) Field Chain-of-Custody 
Record and (2) Field Information Form.  The original copy of each form must be sent with the samples 
to the laboratory. Under no circumstances should samples be shipped or analyzed without these 
forms. The forms are returned to CWM with the analytical report.  Copies of all forms are also to be 
maintained at the facility for easy reference.  Sampling teams should keep a copy of the forms for their 
records.  Examples of the approved Chain-of- rms are 
provided as Attachment 5.

All field notes and forms must be completed with indelible black or blue ballpoint ink only.  Pencils 
and felt-tip pens should not be used.  Corrections should be made by striking through the error with a 
single line, writing in the correction, and dating and initialing the changes.  

3.5 Field Notes

3.5.1 Field Information Forms

The Field Information Form contains information regarding site and well conditions, sampling and 
purging procedures, and field measurements.  The Field Information Form must be filled out by the 
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sampling team for each sample point and a copy placed along with the Chain-of-Custody Record in
the cooler(s) shipped to the laboratory.  At a minimum, the following must be documented on Field 
Information Forms: 

Site Information: Site Name, Site Number (from the CWM Representative), and Sample Point.
Purging Information: Date, time, elapsed time, water volume in casing (for a 3 volume purge), 
required purge volume, and actual volume purged. 
Purging and Sampling Equipment: Dedicated equipment, pump type, tubing material, and 
size, etc.  
Well Data: Sample point elevation (use State/permit specified datum (e.g. NGVD), depth to 
water, and calculated groundwater elevation are required.  Total depth (when required) stickup, 
and casing diameter and material should also be noted. 
Stabilization Data: depth to groundwater elevation and field measurements should be recorded 
to verify parameter stabilization or once per each casing volume for a multiple volume purge.
Field Data: Sample date, and the final field measurements, prior to sampling, should be 
recorded in this section. Other field parameters such as dissolved oxygen, turbidity, and redox 
potential (note the unit value) should also be recorded, as necessary. 
Field Comments: Field observations should be recorded as noted in Section 3.5.2.

The Field Information Form has optional fields for recording parameter stabilization data during 
minimal drawdown sampling or for recording multiple field measurements as required by sampling 
protocol (e.g. a 3 volume purge) or by permit.  Section 3.6 provides a more detailed discussion on 
collecting field measurements and Section 4.0 provides more detail for recording purge data.

The Field Comments section of the Field Information Form should include observations such as:

Weather conditions:  wind direction, speed, upwind activities (ensure that vehicles/gasoline 
compressors are not upwind of sampling activities), temperature, and barometric pressure (as 
required by the permit).
Problems with condition of the well and/or dedicated equipment.
Sample Appearance including odor, color, and turbidity,

Odor: e.g. rotten eggs, earthy, strong, moderate, slight (do not sniff sample).  
Describe the characteristics of the odor, do not speculate as to the cause 
of the odor.

Color: Note the color of the sample.
Turbidity: (regardless of whether turbidity measurements are taken):

None: sample is clear.
Trace: sediment slightly clouds or colors the sample; sediment 

does not accumulate in the bottle.
Moderate: definite cloudiness, sediment accumulates at the bottom 

of sample bottle.
High: muddy/dark brown appearance.

In general, a turbidity-measuring device should be used and measurements be provided in nephelometric 
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Record all calculations for purge volumes (see Attachment 4) and temperature conversions, if necessary.  
Note when wells are purged dry (this will likely be the case for all Selma Chalk Surveillance wells) or
why the required casing volumes were not removed.  Other factors, such as collection of a duplicate 
sample, field blanks, sample splits with regulatory agencies, potential safety or health hazards (e.g., fire 
ants, bees, presence of landfill gas in well) should be noted in the comments field.  Note whether 
sampling occurred downwind from site disposal or other activity that could affect sample results.  
Record the names and affiliations of all observers and have all sampling team members write their name 
and sign the Field Information Forms.

Sampling Certification: On the bottom of the Field Information Form, the sample team leader must 
sign the form certifying that the sampling procedures were in accordance with the site permit and this 
MGWS.  The person(s) providing the sampling certification assumes full responsibility that the sample 
process satisfied the above criteria.

3.5.2 Well Condition Inspection Forms

The condition of the well and its surrounding area must be observed and problems and changes 
recorded on the Well Condition Inspection Forms (included in Attachment 6) upon arrival at the 
well location.  Conditions that may affect sample integrity, such as a damaged well casing, should 
also be recorded on the Field Information Form.  

Wells should not be sampled if it is suspected that the integrity has been compromised either due 
to damage, natural conditions or tampering.  If these conditions exist, do not sample, and notify 
CWM immediately. Upon completion of the sampling event, provide the Well Condition Inspection 
Forms to the CWM Environmental Representative.  It is the responsibility of sampling personnel to 
notify the CWM Environmental Representative of well maintenance or well condition problems.  

3.5.3 Chain-of-Custody Record

Strict chain-of-custody procedures are necessary.  From the time the sample bottles leave the laboratory 
until the issuance of the analytical laboratory results, the samples and/or sample containers must be in 
the custody of assigned CWM personnel, an assigned agent, or the laboratory.  A written record of 
sample bottle possession and any transfers of samples must be maintained and documented on the Field 
Chain-of-Custody Record.

The Sample Chain-of-Custody must contain, at a minimum, the following information:
Site Name
Well Identification
Date Samples are collected 
Time Sample Collected 
Type of Sample (Composite, Grab, Groundwater)
Number of containers per sample point
Preservatives
Analysis Required
Special Remarks 
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The Field Chain-of-Custody Record must further be signed with the date and time for the following 
activities:

Receipt of the sample cooler(s)
Each time the sample cooler is transferred to the custody of another person
Immediately before sealing the sample cooler for transport to the laboratory (The form must 
be signed and enclosed within the cooler in a watertight bag).

Samples from the same sample point that are placed in more than one sample cooler require a Field 
Chain-of-Custody Record in each sample cooler.  Any problems with the sample cooler's contents must 
also be noted on the form.  Upon receipt of the sample cooler by the lab, the condition of the samples, 
temperature, date, and time are recorded on the Field Chain-of-Custody Record by the log-in personnel 
receiving the sample coolers.  The Field Chain-of-Custody Record indicates by bottle and analysis 
group whether samples are preserved.  An example of the WM Field Chain of Custody Form is provided 
as Attachment 5.

3.6 Field Measurements

3.6.1 Static Water Level Measurements

The depth to water and elevation of the water level (MSL or permit/regulatory specified datum (i.e. 
NVGD)) should be recorded to the nearest hundredth of a foot (i.e. 0.01-ft).  Water levels should be 
collected on the same day prior to purging to produce a representative static groundwater elevation 
contour map.  To alleviate potential errors, previous water level data should be used for comparison
purposes during field activities.  Water levels are preferably collected prior to purging and as close, 
temporally, as possible, to minimize interference due to drawdown or barometric pressure effects.

Measuring the depth to the free groundwater surface must be accomplished by utilizing an electronic 
water level indicator capable of measuring to the nearest 0.01-ft.  All water levels must be made to the
established surveyed reference point on the well casing.  The reference point should be tied in with the 
site datum (i.e. NVGD).  All water levels should be documented on the Field Information Forms.

Non-dedicated water-level indicators should be decontaminated in accordance with Section 3.3 between 
well locations to avoid cross-contamination.

3.6.2 Depth of Well Measurements

All wells at the facility are equipped with dedicated pump systems; and therefore, require the removal 
of the pump systems to obtain total depth measurements.  Realizing the importance of total depth 
measurements relative to well integrity but also realizing the possible risk of accidental introduction of 
contaminants when temporarily pulling a dedicated pump system in the field, the facility will initiate 
the following measurement procedures. 

3.6.2.1 Eutaw Monitoring Wells

The facility will obtain total depth measurements from the Eutaw monitoring wells once every five 
years initiating within 30 days of the conclusion of the next sampling event after the permit has been 
issued by ADEM.
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When total well depth measurements are collected from the Eutaw monitoring wells, they will first be 
compared to the original construction depths recorded at the time of installation.  If the measured depths 
are comparable to the original construction depths, the wells will be considered in good operating
condition.  Wells with more than 30% of screen occlusion will be redeveloped to remove sediment.  
Should redevelopment prove unsuccessful, and the well is determined to be comprised, efforts will be 
made to repair the well and ADEM will be informed of the well status.  All activities related to total 
well depth investigations will be documented by CWM personnel and submitted to ADEM if necessary.

3.6.2.2 Selma Chalk Wells

The facility will initially obtain total depth measurements from the Selma chalk wells within 30 days of 
the conclusion of the next sampling event after the permit has been issued by ADEM. After the initial 
total depth measurements, the facility will obtain total well depths from Selma Chalk wells when there 
is a visible/significant increase (100 NTU or higher) in turbidity within the well. 

When elevated turbidity (> 100 NTU) in the Selma Chalk wells is observed, CWM will redevelop the
well. Should redevelopment prove unsuccessful, and the well is determined to be comprised, efforts 
will be made to repair the well and ADEM will be informed of the well status.  All activities related to 
total well depth investigations will be documented by CWM personnel and submitted to ADEM if 
necessary.

When collected from the Selma Chalk wells, the well depth measurements should be compared to the 
pump intake depths.  The pump intake should be located at the middle of the screen or lower, depending 
on the screen length and well recharge characteristics, maintaining a minimum of two feet (where 
possible) between the pump intake and the bottom of the well.  This will not apply to the Eutaw
monitoring wells because the pump intakes are located below the static water level, but less than 100 
feet below ground surface. I y to notify the CWM Environmental 
Representative if there is suspicion that the pump location within a Selma Chalk well is not appropriate 
for collecting representative samples.  The CWM Environmental Representative or designate (i.e. 
sampling team) is responsible for evaluating and responding to excessive sediment accumulation and/or 
pump placement adjustments.  Total depth measurements can stir up settled solids, so these 
measurements should be taken AFTER routine sampling is completed or at some time other than the 
routine sampling event to prevent high bias/false positive results.
The total well depth measurement techniques, which can be used to determine the total well depth, 
include the bell sounder, weighted tape, and electronic water level indicators.  This is accomplished by 
lowering the tape or cable until the weighted end is felt resting on the bottom of the well.  All total well 
depth measurements should be made and recorded to the nearest 0.1-ft.  All total well depth 
measurements should be made to an established reference point on the well casing.  The reference point 
should be tied in with the site datum (i.e. NVGD).  All total well depth measurements should be 
documented on the Field Information Forms. Total well depth measurements should be compared to 
previous total depth measurements and the construction depth of the well.

When pulling a dedicated pump system in order to collect a total depth measurement, special care should 
be used by the sampling team to ensure that no component of the dedicated pump system comes in 

-sized new plastic bag or
sheeting should be used to cover and store the dedicated pump system while the total well depth 
measurement is being obtained.  Once the total well depth measurement is obtained, the dedicated pump 
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should be re-installed, using the same level of care as was used when pulling the pump.  The sampling 
team should inspect the dedicated pump system while it is pulled and document any damaged or 
significantly worn components of the pump system.  This information should be placed on the Well 
Condition Inspection Forms and communicated to the CWM Environmental Representative.

3.6.3 Additional Measurements

Well casing stickup length (feet), well casing diameter (inches), and material of construction must be 
recorded on the Field Information Form.  The stickup length should be verified, as required, during each 
sampling event, or if a change in the immediate surroundings has occurred.  The condition of locks must 
also be recorded after every sample event.  Other items that should be noted include; any physical 
alterations to the well, any alterations to the surrounding soils and associated drainage, or any other 
notable changes in conditions near the well. All such changes and/or observations should be recorded 
on the Well Condition Inspection Forms.
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4.0 GROUNDWATER SAMPLING PROCEDURES

The well purging protocol to be used for each well should be identified prior to commencing sampling 
activities.  The sampling team will need to communicate with the CWM Environmental Representative 
prior to each sampling event to determine if there have been any changes to the purging protocol for 
any of the site wells.  

The order of purging and sampling of wells should follow site-specific requirements, which should be 
confirmed by the sampling team prior to conducting sampling activities.  In general, known impacted 
wells should be sampled last if non-dedicated downhole equipment will be used and consideration
should be given to wells with short hold-time samples.

The site permit and the CWM Environmental Representative will define the proper method for the 
disposal of purge water.  The sampling team must be aware of the disposal requirements for each 
sampling event.  In cases where the purge water can be discharged to ground surface, it should be 
discarded far enough away from the well head to prevent the possibility of affecting shallow soils or 
groundwater near the well.

4.1 Purging Procedures

Purging is the process of removing stagnant water from a monitoring well immediately prior to 
sampling.  Purging is conducted to ensure that all stagnant water has been removed from the well and 
that collected groundwater samples are representative of actual aquifer conditions.  In order to determine 
when a well has been adequately purged, the sampling team should monitor the pH, specific 
conductance, temperature, and turbidity of the groundwater removed during purging.  In addition, a 
minimum of 3 to 5 total well volumes should be removed.  Prior to purging, the amount of water 
standing in the water column (water inside the well riser and screen) should be determined.  Initially, 
the sampling team should determine the diameter of the well.  The water level and the total depth should 
then be measured and recorded (refer to Section 3.6).  The volume of water to be purged can then be 
determined by using several methods.  One equation is V=0.041d2h, where h = depth of water in feet, 
d = diameter of well in inches, and V = volume of water in gallons.  Alternatively, the purge volume 
graphs included in Attachment 4 can also be used to determine purge volumes.  An adequate purge is 
achieved when a minimum of 3 to 5 total well volumes of standing water has been removed, and when 
the pH, specific conductance, and temperature of groundwater have stabilized and the turbidity has 
either stabilized or is below 10 NTUs.  Stabilization of groundwater chemistry parameters occurs when 
pH measurements remain constant within 0.1 SU, specific conductance varies no more than 10%, and 
the temperature is constant for at least three consecutive readings.  Standard procedure is to collect an 
initial set of the groundwater chemistry parameters prior to all purging activities, with a set of 
parameters measured after each well volume has been removed.  The conditions of all purging and 
sampling activities should be noted on the Field Information Forms.  If a well is pumped dry (likely all 
Selma Chalk wells), this is considered an adequate purge and the well can be sampled following 
sufficient recovery (enough volume to allow filling of all sample containers).  It is not necessary to 
evacuate the well to dryness three times before it is sampled.  

After the necessary initial field measurements/observations are made and the depth to water has been 
determined from every well, the purging process can begin.  
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4.1.1 Detection Monitoring Program (Eutaw Aquifer)

The dedicated two pump systems installed in the Detection Monitoring Program wells require two-
phases of purging prior to groundwater sampling.  For the first phase, pump no less than three full well 
casing volumes using the dedicated submersible pump. Do not sample from the submersible pump 
discharge.  Verify that field parameters (pH, conductivity, temperature) become stabilized during the 
purge.   Purge water may be discarded on the ground adjacent to the well unless the well is currently 
the subject of additional investigations. Wells being investigated or subjected to additional sampling 
shall have all purge water collected and handled as investigation derived waste. Prior to each sampling 
event, the sampling team will be responsible for contacting the CWM Environmental Representative to 
determine if any of the detections wells are currently subject of additional investigations.

Perform the second phase of the well purge using the dedicated sample pump.  Pump no less than three 
times the volume of water within the sample pump configuration.  This volume is equal to the length of 
the sample pump tubing multiplied by the inside area of the tubing plus the volume of the pump. Verify 
that field parameters (pH, conductivity, temperature) become stabilized during the purge.  Stabilization 
occurs with three successive readings that are within ± 0.1 for pH, ± 10% for conductivity, ± 10 NTU 
for turbidity, and the temperature is constant. 

4.1.2 Selma Chalk Groundwater Surveillance Program

The Groundwater Surveillance Program wells installed in the Selma Chalk require a unique purging 
process.  The transmissivity of the Selma Chalk is extremely low; and therefore, recharge rates into 
wells installed in this geologic unit cannot sustain purging at any practical rate.  As a result, the 
Surveillance Program wells will be purged dry during every sampling event using the method outlined 
below.

The air-operated pump should be used to purge the well of all standing water to a depth determined by 
the pump (i.e. only the groundwater at and above the pump intake will be purged) and well geometry.  
Purge water may be discarded on the ground adjacent to the well unless the well is currently the subject 
of additional investigations.  Wells being investigated or subjected to additional sampling shall have all 
purge water collected and handled as investigation derived waste. Prior to each sampling event, the 
sampling team will be responsible for contacting the CWM Environmental Representative to determine 
if any of the surveillance wells are currently subject of additional investigations.

The purge will be considered adequate once all groundwater above the pump intake is removed.  For 
these wells, an extended recovery period will be required, as defined during a well recovery 
investigation conducted by CWM in 1998 (refer to Appendix E-8 Document 3).  Once sufficient 
groundwater has recharged the well, sampling will need to proceed (refer to Section 4.2).

4.2 Sampling the Well

The following section describes the procedures for collecting samples from the Detection 
Monitoring Program and Groundwater Surveillance Program wells subsequent to purging activities.  
Methodologies for the collection of field measurements, as well as Field/Equipment and Trip 
Blanks are also presented.
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4.2.1 When Not to Sample

During a sampling event, all scheduled wells must be sampled, except in the following cases:
If the well has been destroyed or otherwise rendered unsampleable (e.g., casing broken off
or severely bent so as to preclude sampling)
If the well is dry or frozen
If the well is new and has not been properly developed (pH, temperature, and specific 
conductance must be stabilized, turbidity minimized, and drilling effects eliminated from 
the well)
If the well has extreme turbidity or very high settleable solids

The CWM Environmental Representative should be notified immediately if a well is deemed unable
to be sampled due to any of the reasons listed above.

If extreme turbidity prevents a well from being sampled, CWM will take the following actions in
sequential order until the turbidity problem is resolved:

Conduct an extended period of over-purging using the wells dedicated pump system
Remove the sample pump and collect a total well depth measurement (refer to Section 3.6.2 for 
procedures on collecting total depth measurements)
Redevelop the well using a combination of well purging and surging
Implement a field filtering sampling protocol for subsequent review and approval by 
ADEM
Design and install a replacement well (only after all other possible measures have been 
exhausted)

4.2.2 Field Measurements

Field measurements must be collected in accordance with this MGWS during each sampling event.  At 
a minimum, field measurements for pH, specific conductance, turbidity and temperature must be 
collected at each sample point during purging and as required for sampling.

For the Detection Monitoring Program, purging at each well must continue until the final three 
consecutive measurements for each parameter agree to within the stabilization requirements outlined in 
this MGWS (refer to Section 4.1.1).  Measurements should be taken at appropriate intervals (based on
total volume to be purged) during the purging process to determine stabilization.  Measurements must 
be recorded on the Field Information Form, during purging. Multiple pages can be used when necessary.  
All extra pages must be copied and reported as designated by the CWM Environmental Representative.  
All pH meters must provide a reading to the nearest hundredth [e.g. 7.14].  When field measurement 
errors occur, a line should be drawn through any error or correction, and the entry initialed and dated 
(this applies to all errors, on any of the field forms or chain-of-custody records, see Section 3.4).

If the values obtained are not within the normal ranges, as indicated on previous Field Information 
Forms, determine if the readings are the result of inadequate purging, instrument malfunction, or a 
change in the character of the groundwater.  The instruments should be recalibrated as a first check.  
If after recalibration the values remain abnormal and there appears to be a change in the character 
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of the groundwater, notify the CWM Environmental Representative, who may request that 
additional samples are collected to ascertain the cause of the abnormal readings.  All calibration 
information must be documented.

Groundwater samples should be collected in the shortest possible time subsequent to purging the 
well, typically within 24 hours.  Exceptions can be made, with CWM approval, to allow sediment 
to settle out in turbid wells.  

4.2.3 Sample Filtration - Reserved

4.2.4 Filing Sample Bottles

Sample bottles should be filled directly from the dedicated sample pump with minimal air contact.  
Volatile Organic Analyses (VOA) and Total Organic Halides (TOX), and alkalinity (if collected) bottles 
should be headspace-free (i.e. no air bubbles in the sample bottle).  

When filling the sample bottles, the following procedures and precautions should be adhered to: 

Bottle caps should be removed carefully so that the inside of the cap is not touched.  Caps should 
never be put on the ground. 
The sampling team should wear appropriate non-powdered latex or nitrile gloves.  Gloves must
be changed between wells or on a more frequent basis.  Gloves must also be changed any time 
the sampler leaves the well head area and contacts other equipment, e.g., starting or servicing a 
compressor or generator.
Tubing or hoses from the sampling systems must not touch or be placed in the sample bottles 
nor should tubing or hoses touch the ground; an empty cooler or stable flat surface placed by 
the well head can assist in facilitating this requirement.
TOX, alkalinity and VOA vials must be filled so that they are headspace-free.  These sample 
bottles, therefore, need to be slightly overfilled (water tension will maintain a convex water 
surface in the bottle). The caps for these bottles should be replaced gently, to eliminate any air 
bubbles in the sample.  These bottles must then be checked by inverting them and tapping them 
sharply with a finger.  If any air bubbles appear, open the bottle, add more water, and repeat this 
process until all air bubbles are gone.  Do not empty the bottle and refill it.  Do not overfill any 
containers that have been pre-preserved for any reason.  Do not add additional preservatives to 
these bottles.
Sample bottles, caps, or septums that fall on the ground should be discarded and new pre-
cleaned bottles used.  In the event new bottles are not available, before filling the bottle, it must 
be thoroughly rinsed with sample water before being used.  All circumstances regarding 
dropped caps or bottles, and their subsequent rinsing and use, must be noted on the Field 
Information Form.
The sampling team must collect a sufficient volume of liquid to allow for analysis of all required 
parameters.  In the event that an insufficient volume of water exists for collection of the required 
suite of samples, the sample collection order specified by the CWM Environmental 
Representative should be followed.
The sequence of filling bottles should ensure that samples are representative of natural 
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groundwater conditions.  This is accomplished by evenly distributing the discharged water 
amongst containers by analyte type.  For example, all sample vials designated for VOA analysis 
should be filled prior to proceeding to sample bottles for another analyte type.
Under no circumstances should bottles (sample or Pre-filtration) or caps not supplied by the 
laboratory be used for any sampling. 
Samples must be placed in coolers immediately after collection.

All sampling equipment, including pumps, water level measurement equipment, etc., which comes in
contact with the water in the well, should be decontaminated in accordance with Section 3.3 of this 
MGWS.

4.2.5 Quality Assurance; Trip, Field, Equipment Blanks and Duplicates

Trip Blanks, Field Blanks and Equipment Blanks are used to detect constituents that may be introduced 
in the field (either from the atmosphere or from sampling equipment), in transit to or from the sampling 
site, in bottle preparation (Quality Assurance), or sample storage at the laboratory. Duplicates are used 
to confirm analytical results from a given sample point (Quality Control). Upon return to the laboratory, 
Trip Blanks, Field Blanks, Equipment Blanks and Duplicates will be analyzed using the same laboratory 
procedures and methods that are used for the collected field samples. 

4.2.5.1 Trip Blanks

Trip Blanks are samples of volatile organic-free, laboratory quality water (e.g. Type II reagent grade) 
that are prepared at the laboratory.  They remain with the sample bottles while in transit to the site, 
during sampling, and during the return trip to the laboratory.  Trip Blank sample bottles are not opened 
at any time during this process.  Trip Blanks are to be reported in the laboratory results as separate 
samples, using the designations TB- (#) as their sample point designation.  If Trip Blank sample bottles 
are accidentally opened, note this fact on the Field Chain-of-Custody Record. 

The frequency of analyses for both trip blanks and field blanks should be in accordance with the 
pecified, then a minimum of one Trip Blank per 

cooler (that contains at least one VOA field sample) is recommended.  Generally, each sample cooler 
that includes groundwater samples for volatile organic analyses should include a Trip Blank; however, 
this number may be reduced.  When volatile organic analyses have been requested, the sample cooler 
will contain a Trip Blank regardless of whether a request has been placed for analysis of the Trip Blank.

4.2.5.2 Field Blanks

Field Blanks are prepared in the field (at the sampling site), using laboratory-supplied bottles and the 
deionized or laboratory reagent quality water.  Each Field Blank should be prepared by pouring the 
deionized water into the sample bottles at the location of one of the wells in the sampling program.  The 
well at which the Field Blank is prepared must be identified on the Field Information Form along with 
any information/observations that may explain any anomalous results (e.g., prevailing winds, upwind 
sources of potential degradation, etc.).  Once a Field Blank is collected, it is handled and shipped in the 
same manner as the rest of the samples.
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Field Blank results will be reported as separate samples; use the designations FB- (#) as their sample 
designation point.  The frequency of analyses for both trip blanks and field blanks should be in 

of one Field Blank for every 10 sampled wells, or one Field Blank per day if less than ten wells are 
sampled, is recommended.  Equipment Blanks can be substituted for Field Blanks with CWM approval.  

4.2.5.3 Equipment Blanks

Equipment Blanks are required for all sampling events where non-dedicated downhole (i.e. portable 
pumps or bailers) equipment may contact the sample.  In some cases, if an Equipment Blanks is 
required, a Field Blank is not collected.  Decontamination procedures for non-dedicated equipment are 
outlined in Section 3.3 of this MGWS.  Equipment Blanks for non-dedicated equipment are collected 
by pouring the deionized or laboratory reagent quality water into or over the sampling device (e.g., the 
bailer) after it has been properly decontaminated, then pouring the sample into the Equipment Blank 
bottles.  The well at which the Equipment Blank is prepared must be identified on the Field Information 
Form along with any information/observations that may explain any anomalous results (e.g., equipment 
type, prevailing winds, upwind sources of potential degradation, etc.). Non-dedicated sampling 
equipment blanks should be analyzed for all analytes. Blank water should be placed into the Equipment 
Blank bottles.

Equipment Blank results will be reported as separate samples; use the designations EB- (#) as their 
sample designation point.  A minimum of one Equipment Blank for each day that monitor wells are 
sampled is recommended. 

4.2.5.4 Duplicates and Split Samples

Duplicate samples are collected in the field using a matching set of laboratory-supplied bottles and 
sampling from the selected well on an as-requested basis.  Each Duplicate should be sampled by 
alternating between the regular sample bottles and the duplicate sample bottles, proceeding in the 
designated sampling order (i.e. VOAs first).  Duplicates should not be physically different in color, 
turbidity, or other physical parameters.  The well at which the Duplicate is collected must be identified 
on the Field Information Form along with any information/observations that may explain any 
anomalous results (e.g., physical differences between samples, prevailing winds, upwind sources of 
potential degradation, etc.).  All duplicates should be blind (i.e. the well designation is not listed on the 
Chain-of-Custody).  Once a duplicate is collected, it is handled and shipped in the same manner as the 
rest of the samples.

Duplicate results will be reported as separate samples; use the designations DUP-(#) as their sample 
designation point.  

Split Samples are collected when co-sampling of a well is conducted with a third party (i.e. ADEM, 
USEPA, or external consultant).  Split Samples should be collected using the same method as a 
Duplicate, alternating between sample bottles, and proceeding in the designated sampling order.  The 
well at which the Split Sample(s) is collected must be identified on the Field Information Form. The 
sampling team should coordinate split sample analysis with the CWM Environmental Representative 
and third party to assure that samples for any additional non-routine analysis are performed (e.g. where 
third party will perform additional analysis not routinely performed at the site).
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NOTE: When samples are split with regulatory agencies, document appropriately on the Field 
Information Form the condition of the bottles or preservatives, sample collection methods if different 
from the CWM standard, and the selected agency laboratory. 
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5.0 SAMPLE PACKAGING AND SHIPMENT

5.1 Temperature Control

The sample container and samples should be cooled to 4 - 6 degrees Celsius from the time the sample 
is collected through the time of analysis.   It is the sampler's responsibility to ensure that provisions 
have been made in advance if the facility does not have accommodations to freeze the wet ice packs. 

5.2 Sample Packing and Storage

5.2.1 Checking Sample Designations and Numbers

Prior to packing the sample bottles into the shipment coolers, the sampling team must record the sample 
designations in the appropriate spaces on the Field Chain-of-Custody Records and Field Information 
Form.  It is important that the proper designations be recorded in the proper space on the form and that 
they be double-checked before sealing the sample cooler. 

All bottles filled from the same sample point at the same time must have identical sample designations 
(except Field Duplicates).  Samples that are split with regulatory agencies should also be checked for 
consistent sample point designation numbers and for other methods of identification used by the agency.

5.2.2 Sample Packing

The frozen ice packs should be placed into the sample cooler such that they are not in direct contact 
with sample bottles.  Bottle holders/cushions and/or bubble wrap should be used for glass bottles to 
protect them from potential breakage.  Do not overpack the coolers with samples.  Do not ship leachate 
or other highly impacted samples in the same cooler as groundwater samples.

All bottles should be wiped clean before placement in the sample cooler.  The sample cooler must be 
kept as clean as possible to minimize the potential for degradation.  All bottle caps should be checked 
to ensure they are tight and will not become loose when inserted in the sample cooler.  Bottle caps 
should not be taped.  

The Field Chain-of-Custody Records (see Section 3.5.3) and Field Information Forms must then be 
reviewed to ensure that they have been completed properly.  All original paperwork should be placed 
in a plastic bag, sealed, and placed inside the sample cooler of taped to the inside lid of the cooler.  The 
sampling team should maintain a copy of all Chain-of-Custody documents and Field Information Forms 
for verification purposes.  Copies should be maintained at the facility.

The sample cooler should be taped and sealed.  Custody seals, when provided, should be initialed and 
dated by the sampling team and placed across the front opening of the cooler.  The shipping company 
should not sign the Chain-of-Custody or the custody seals.

5.3 Sample Delivery

Samples must be delivered to the laboratory as soon as possible.  Typically overnight sample shipment 
is pre- it is the sampling teams responsibility to verify 
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shipping arrangements.  Sampling teams may need to make special arrangement for short-hold-time 
samples.

A member of the sampling team must be appointed to arrange sample pickup and/or transportation to 
the laboratory.  Friday shipment of samples to the laboratory should be avoided to ensure that holding 
times are not exceeded over the weekend.  Delivery requested on Saturday must be noted specifically 
on the shipping/packing air bill for the courier.  The laboratory must be notified at least 48 hours 
preceding the anticipated delivery.  In the event of a holiday, contact the laboratory in advance for 
shipping instructions.

Sample coolers are to be returned by the sampling team using the laboratory designated shipper and 
shipping labels (i.e. Airborne, Federal Express, United Parcel Service), unless delivery service by the 
laboratory specified shipper is not available at the facility.  The CWM Environmental Representative 
and laboratory contact should resolve any return shipping issues (i.e. service, rush service availability) 
prior to sample delivery.  In the absence of such specification, the CWM Environmental Representative 
should determine the shipment method.   

When contacting the courier for transport of a sample, specify the sample cooler contents.  Alert the 
courier to the potential problems of the samples freezing in the winter or ice packs melting in the 
summer, and note these potential problems on the shipping/packing label.  Sample coolers should be 
received at the laboratory within 24 hours of when the frozen ice packs were placed in the sample cooler.  
This is necessary for temperature preservation and to meet required holding times of some analyses.  
Any necessary delay in shipment of the coolers to the laboratory must be documented on the Field 
Chain-of-Custody Record, and is the responsibility of the sampling team.
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SIGNATURE PAGE 
The following persons have read and agree to follow the WM Sampling Standard. Exceptions to the Standard are to be noted below. 
 
SITE/LOCATION: _________________/____________________ 
SITE SPECFIC EXCEPTIONS:          Reference: 
____________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________ 
 
SITE/LOCATION: _________________/____________________ 
SITE SPECFIC EXCEPTIONS:          Reference: 
____________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________ 
 
SITE/LOCATION: _________________/____________________ 
SITE SPECFIC EXCEPTIONS:          Reference: 
____________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________ 
 
SITE/LOCATION: _________________/____________________
SITE SPECFIC EXCEPTIONS: Reference:
____________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________
___________________________ ____________________ ___ ____________________ ____________   
SAMPLING TEAM COMPANY PROJECT MANAGER SIGNATURE DATE
 
1____________________________ __________________________ ________  3_________________ __________________ _________ 
SAMPLER NAME SIGNATURE DATE SAMPLER NAME SIGNATURE DATE
2____________________________ __________________________ ________  4_________________ __________________ _________ 
SAMPLER NAME SIGNATURE DATE SAMPLER NAME SIGNATURE DATE
 
____________________________________ __________________________ _________ 
CHEMICAL WASTE MANAGEMENT SIGNATURE DATE
 
Multiple copies can be made for additional sites/facilities/samplers. The Sampling Team/Company should notify CWM of any changes in 
field personnel and should forward an updated copy of this signature page prior to going into the field.
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WASTE MANAGEMENT, INC
SPECIAL EVENT ADDENDA

NOTIFICATION/BOTTLE REQUEST FORM

Attention: 
 

Fax No.: 

Addendum No.: Event Description: 
Verification 
Resample 
Non-Routine 
Other_____________________ 

Date Requested: 
 

Date Bottles Required: 

Site: 
Name: _________________________________ 
Location: _____________________________ 

TAT: 
24hr.       48hr.       72hr. 
1 week    Standard (21 CD) 

Sample Locations: 
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
__________ 
 

Parameters Requested: 
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
__________________ 

Send Bottles to: 
Attn: _______________________________________________________________________ 
Co.: ________________________________________________________________________ 
Address:_____________________________________________________________________ 
____________________________________________________________________________ 
Special Instructions: 
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
_____________________ 
Requested by: 
________________/__________________ 
     Name                       Signature 

Confirmed by: 
________________/__________________ 
     Name                       Signature 

Notes:   WM should fax and confirm verbally with Laboratory Contact. 
              Lab should return faxed copy to confirm event. 
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METER CALIBRATION LOG
PROJECT NAME: DATE:
PROJECT NUMBER: SAMPLER:
MODEL: SERIAL NO.:

pH METER
Time pH 10 Buffer 

Check
pH 7 Buffer 

Check
pH 4 Buffer 

Check
Calibration 

Solution Temp 
( C)

NA NA

Buffer Lot Numbers: pH 4: pH 7: pH 10:

CONDUCTIVITY METER REDOX METER
Temp. of 

Calibration 
Solution

Corrected
Cond. @ 25 C

Time Temp 
( C)

EH Reading 
(mV)

Time

Calibration Solution Lot Number:_______________                Calibration Solution Lot Number:  
Calibration Range for Solution  Calibration Range for Solution  

MODEL: SERIAL NO.:

Turbidity Meter
Gel Value (NTU) Reading (NTU) Time

0  10 range

0  100 range

0 1,000 range

0  10 range

0  100 range

0 1,000 range

Problems/Corrective Actions:
 
Signature: Date:

Date:  
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PURGE VOLUME GRAPH 
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FIELD INFORMATION FORM 

 

 

 

CHAIN OF CUSTODY FORM 
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 Well Condition Inspection Form 

 

       Facility:   Well/Piezometer Name: ______________________          

       Evaluator:   Evaluation Date: ____________________________        

 

 Y N

N

/

A

location appropriately shown on a facility map?    
Is the well adequately flagged if hard to find?    
Is the well elevation information inscribed at or on the well correct?    
Is the well:  

flush with surface? 
above ground?    

Is the well free of physical damage?    
Is the well labeled on the inside?    
Is the well labeled on the outside?    
Does the well have protective posts, if necessary?
Do above ground wells have weep holes at the base of the protective casing?    
Does the area around the well appear clean?    
Is the casing secure (attempt to move along two perpendicular axes)?    
Is the surface seal void of differential erosion around and under the base?    
Is the surface seal free of cracks that might affect the integrity of the seal?    
Is the surface seal sloped to prevent ponding around the well?
Is the well free from standing or ponded water?    
Is there any evidence of well subsidence?    
Is the well locked to prevent unauthorized access?    
Is the protective casing cap void of large gaps which would breach security?    
Is the locking cap free of rust?    
Is there a survey mark on the riser/wellhead assembly cap?    
Is the riser cap vented?    
Is the annular space free of animal/insect nests?    
Is the annular space appropriately filled with filtering material?    
If a pump, can it be lifted a few inches? (do not test prior to sampling)    
Is the well free of kinks or bends?    

 
COMMENTS:   
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LIST OF DOCUMENTS 

Document 1: Synoptic Summary of Indicator Parameter Studies Utilizing the 

Lockheed/EPA-EMSL-LV Hazardous Waste Ground-Water Database, 

prepared by Lockheed Engineering and Management Services Company, 

Inc. 
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Document 1: Eutaw Aquifer Gradient Evaluation for Chemical Waste Management, Inc 

Facility, Emelle, Alabama, prepared by Arcadis U.S., Inc., dated May 2, 

2012.  
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Monitoring well boring logs and/or well construction diagrams are provided for the following 

monitoring wells at the Emelle Facility: 

 

 SMBG-02 

 SM-01 

 SM-01A 

 SM-02 

 SM-03 

 SM-04 

 SM-05 

 SM-05A 

 SM-05B 

 SM-05C 

 SM-05D 

 SM-05E 

 SM-06 

 SM-06A 

 SM-07 

 SM-07A 

 SM-08 

 SM-08A 

 SM-09 

 SM-09A 

 SM-10 

 SM-10A 

 SM-11 

 SM-12 

 SM-12A 

 SM-13 

 SM-14 

 SM-14A 

 SM-15 

 SM-16 

 SM-16A 

 SM-17 

 SM-18 

 SM-18A 

 SM-18B 

 SM-18C

 SM-18D

 SM-19 

 SM-20 

 SM-21 

 SM-22 

 SM-23 

 SM-23A 

 SM-24 

 SM-27 

 SM-28 

 SM-29 

 SM-30 

 SM-31 

 SM-32 

 SM-33 

 SM-34 

 SM-35 

 SM-35B 

 SM-36 

 SM-37 

 CMI-1 

 CMI-2 

 CMI-3 

 RCRA 1 

 RCRA 2 

 RCRA 3 

 RCRA 4 

 RCRA 5 

 RCRA 6 

 RCRA 7 

 RCRA 8 

 RCRA-8R 

 RCRA 9 

 RCRA 10 

 RCRA 10R 

 RCRA 10A 
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Boring Log 
Project Name CWM-Emelle SM-34 Logger CHF Reviewer SBL Boring No. SM-34 

Project Number 01186035.01 Weather Clear - Warm Sheet 1 of 3
Drilling Company QORE Temperature ~75 degrees F Surface Elev. 249.1 ft  (note 3)

Drill Rig CME 550 Depth of Hole 93.5 ft bgs 
Location 

North – 8988.06 
East – 7307.31 Hammer Data 140-lb – 30 inches Hole Diam. 5 5/8 inches 

Driller Dan Bergman Drilling Mud N/A Started 3 May 2005 
Sampling Method Split spoon / NQ3 Disturbed Samples 12 Completed 6 May 2005 
Depth to Water N/A (note 1) Time Water Meas. N/A (note 1) Undisturbed Samples None

Boring Diagram 
Depth

(ft)
Blow 

Count
N-

Value
%

Rec
Stratigraphic Description Well Diagram 

     
0 1.5 2-3-5 8 100 Orange-brown weathered chalk 

1.5 3 2-5-6 11 100 Grey-green weathered chalk 
     

3 4.5 4-7-11 18 100 

4.5 6 4-6-7 13 100 

6 7.5 4-6-7 13 100 

7.5 9 3-8-11 19 100 Light-brown weathered chalk 
    

9 10.5 2-9-10 19 100 Dark-grey unweathered chalk 
10.5 12 6-14-16 30 100 

     

12 13.5 6-16-24 40 100 

13.5 15 6-12-16 28 100 Dark-grey unweathered chalk 
     

15 16.5 8-12-16 28 100 

16.5 18 8-14-13 27 100 Dark-grey unweathered chalk 
RUN 1 RQD 

Dark-grey fossiliferous chalk 
     20.5 ft: fracture along shell fragment. No staining, 
     Mineral infilling, or slickensids 
     

     

  6.22 100 25.5 ft and 26.3 ft: drilling induced fractures.  No 
Run 2 Staining, slickensides, or calcite 

     

     

    

Notes:
1) Due to slow recovery in chalk, static water levels will be collected by CWM-Emelle staff during next sampling event. 
2) Low recovery and RQD due to drilling problems.  Core slipped out of barrel while pulling barrel.  Attempts to recover core 
unsuccessful. 
3) Ground Elevation = 249.1 ft MSL 
     Top of PVC Casing Elevation = 252.26 ft MSL 

0

5

10

15

25

20

30

15.5 ft

2-in. Sch. 80 PVC 
solid riser pipe 

Pure Gold 
Bentonite Grout

6-in. Sch. 80 
PVC surface 

screen to 15.5 ft
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Boring Log Page  2   of   3 
Boring No.

Depth
(ft)

Sample
Number

RQD
%

Rec
Stratigraphic Description Well Diagram 

    
    
    33.1 ft: drilling induced fractures.  No 
    Staining, slickensides, or calcite 
  10.3 100  
 Run 3    
     
    Dark-grey fossiliferous chalk 
     
     
     
     
     
     
  10 100  
 Run 4    
     
     
     
     
     
     
     
     
  9.7 100  
 Run 5    
     
  3.2 100  

  58.1 ft   
 Run 6    
     
     
    63.0 ft: Tight fracture.  Slickensided surfaces. 
    No staining or mineral infilling 
  6.8 99  
 Run 7    
     
    Dark-grey fossiliferous chalk 
     
     
     
     
     
     
  5.9 77 See note 2 
 Run 8   76.0 ft:  core broken along large shell 
     
     
     
     

30

65

60

55

50

45

40

35

70

75

80

76.4 ft

Pure Gold 
Bentonite Grout 

2-in. Sch. 80 PVC 
solid riser pipe 
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Boring Log Page  3   of   3 
Boring No.

Depth
(ft)

Sample
Number

RQD
%

Rec
Stratigraphic Description Well Diagram 

     
     
     
   Dark-grey fossiliferous chalk  
 10 100   

Run 9     
     
   Dark-grey fossiliferous chalk  
     
     
     
     
 8.5 100   
 93.5 ft  BOTTOM OF BORING = 93.5 FT BGS  
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

    
    

80

85

95

90

0.5 ft PVC 
end cap 

2-in. Sch. 40 PVC 
Screen. 0.010-in. slot

DSI #1A 
filter sand

93

83

2-in. Sch. 80 PVC 
solid riser pipe 
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August 9, 2017

Mr. Clay Messer
Alabama Department of Environmental Management
Industrial Hazardous Waste Branch
Engineering Services Division
1400 Coliseum Boulevard
Montgomery, Alabama 36110-2400

RE:     M-Series Monitoring Well Abandonment 
Chemical Waste Management, Inc.
36964 AL Hwy 17
Emelle, Sumter County, Alabama
ADEM Permit ALD 000 622 464
Terracon Project No. E1177090

Dear Mr. Messer:

On behalf of Chemical Waste Management, Inc. (CWM), Terracon Consultants, Inc. (Terracon) is 
pleased to submit this letter report to you summarizing the abandonment of the M-series monitoring 
wells, including PM-17 and PM-18, and the over-drilling and abandonment of background monitoring 
well SMBG-01 located at the above-referenced site. The monitoring well abandonment plan was 
submitted by Golder and Associates, Inc. (Golder) on February 8, 2016 and July, 18, 2017.  The 
Chemical Waste Management Inc. (CWM) abandonment activities were M-Series 
Well Abandonment Plan letter, dated March 15, 2016, and its Addendum to Revised M-Series Well 
Abandonment Plan letter, dated July 24, 2017.  The Golder and ADEM Correspondence is included as 
an attachment.

M-Series, PM-17, and PM-18 Well Abandonment

On July 18-20, 2017, a Terracon geologist supervised the abandonment of M-series wells M-3, M-54
through M-59, M-61, M-62, M-64, M-65, M-66, M-68, and M-69, as well as piezometers PM-17 and 
PM-18 by Terracon Drilling Services of Chattanooga, Tennessee. Prior to abandonment activities, 
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the total well depths and depths to water were measured in all M-series wells. Abandonment of the 
monitoring wells were achieved by:

Removal of the protective steel covers or concrete vaults, poly-vinyl chloride (pvc) well casings 
to 2-feet below grade surface (ft bgs), concrete pads, and protective bollards with a backhoe 
on all M-series wells and PM-17 and PM-18;
Removal of dedicated pumps and associated tubing;
Installation of grout into the boring to within two feet of the surface via the tremie method on all 
M-series wells, including PM-17 and PM-18;
Allowing the grout time to settle; 
Installation of cement in the top two feet of the boring; and
Topping off of the boring with topsoil to match the surrounding surface on all M-series wells, 
including PM-17 and PM-18.

Concrete, manhole covers and lids, and pvc casings were transported by backhoe to a centralized 
location on site for used construction materials.  Boring logs for the abandoned wells as wells as photos 
depicting each wel are included as an attachment 

SMBG-01 Abandonment

On July 26-27, 2017, a Terracon geologist supervised the abandonment of background well SMBG-01
by Terracon Drilling Services of Chattanooga, Tennessee. Prior to any abandonment activities, the 
total well depth and depth to water was measured. Abandonment of the monitoring wells was achieved 
by:

Removal of the protective steel cover, concrete pad, and protective bollards with a backhoe;
Over-drilling through the center of the casing via solid stem auger;
Excavating (via trackhoe) immediately adjacent to the outer 6-inch casing of the well after the 
inner 2-inch casing broke approximately 10 ft bgs;
Locating and grabbing the broken casing in the excavated trench;
Pulling out the entirety of the 2-inch well casing;
Over-drilling the remaining well materials (sand, bentonite slurry) down to 100 ft bgs;
Installation of grout into the boring to within two feet of the surface via the tremie method;
Allowing the grout time to settle; 
Installation of cement in the top two feet of the boring; and
Topping off of the boring with topsoil to match the surrounding surface.

Concrete, protective steel cover, protective bollards and pvc casings were transported by backhoe to a 
centralized location on site for used construction materials.  The boring log for SMBG-01, as wells as
photos depicting its abandonment are attached.
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Attachment

Golder and ADEM Correspondence
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February 8, 2016 1417910

Mr. Robert Stanley
Alabama Department of Environmental Management
Industrial Hazardous Waste Branch
Land Division
1400 Coliseum Boulevard
Montgomery, AL 36110-2400

RE:       M-SERIES WELL ABANDONMENT PLAN
CHEMICAL WASTE MANAGEMENT FACILITY      
EMELLE, ALABAMA  

Dear Mr. Stanley: 

At the request of Chemical Waste Management (CWM), Golder Associates Inc. (Golder) has prepared
this monitoring well abandonment plan for fourteen (14) M-series groundwater monitoring wells, shown in 
Figure 1. These monitoring wells are utilized for water level collection purposes, only. Historically, these 
wells pre-date the current surveillance groundwater monitoring system and were components of trench 
closure activities, PCB monitoring evaluations, and water level studies.  Additional Selma Chalk 
monitoring wells have been installed as new trenches were installed and the facility expanded, making the 
M-series wells unnecessary for groundwater flow evaluations. As a result, the M-series wells are
proposed for abandonment.  The abandonment of the M-series wells will be performed in accordance with 
Alabama Environmental Investigation and Remediation Guidance (AEIRG) as described in Appendix A.

To comply with AEIRG guidance, Golder and CWM understand that this plan requires ADEM 
concurrence. Golder, on behalf of CWM, requests that ADEM provide comment or concurrence following 
receipt of this correspondence, so that the monitoring well abandonment plan may be appropriately
executed.  Please contact Mr. Robert Kronable at (205) 652-8179 or Mr. Mike Smilley at (248) 295-0135, 
if you have any questions regarding the proposed well abandonment activities. We look forward to your 
review of this abandonment plan.

Sincerely,

GOLDER ASSOCIATES INC. 

Michael Jay Smilley, P.G. Jeffery C. Paul, P.G.
Senior Project Geologist Principal and Senior Practice Leader

cc: Robert W. Kronable, CWM
Clay Messer, ADEM

Attachments: Figure 1 
Appendix A: Well Decommissioning Procedures
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1.0 INTRODUCTION

The following sections provide general decommissioning procedures for M-Series monitoring wells along 
with specific abandonment methods.

2.0 GENERAL DECOMMISION PROCEDURES

The proposed wells will be abandoned in accordance with ADEM well construction standards (Code R. 
335-9-1-.06(g)), ADEM Ground Water Branch guidelines, and United States Environmental Protection 
Agency Region 4 procedures for well abandonment. The well will be sealed to prevent migration of 
contaminants from the ground surface to the water table or between aquifers. The drilling rig and 
associated down-hole tools to be used for abandonment will be cleaned and decontaminated prior to 
commencing work.

Field personnel will provide oversight of all abandonment activities and will record pertinent information 
related to the abandonment including well location, date and time on site, equipment present, and 
materials used.

First, the well will be over-drilled to the original boring depth using hollow stem augers (HSA), or similar 
method, with a nominal inner diameter (ID) two inches larger than the well casing. The well casing will 
serve as a guide for the HSA. After the original boring termination depth is reached, the well casing will be 
removed from inside the augers. The augers will then be removed from the borehole along with original 
backfill (where applicable) and construction materials. The borehole will be pressure grouted to the 
surface via tremie method with grout slurry consisting of 5 percent bentonite powder and 95 percent 
Portland cement. Boreholes will be checked 24 to 48 hours after grout/bentonite emplacement to 
determine whether the grout cured properly. If settling has occurred, a sufficient amount of mud/solid 
bentonite will be added to fill the hole to the ground surface. Curing checks and addition of mud/solid 
bentonite will be recorded in the field log.

3.0 REPORTING

Once abandonment is complete, a report will be submitted to ADEM summarizing abandonment activities. 
The report will include the following information:

Site name and address;

Type of well abandoned;

Justification for abandonment;

Well identification;

Well abandonment date and supervisor;

Latitude and longitude of well;

Site map showing abandoned well location;

Description of abandonment methods (e.g. total depth, type of sealant, etc.); and

Photographs of abandoned well.
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July 18, 2016  1653953 

Mr. Robert Stanley 
Alabama Department of Environmental Management 
Industrial Hazardous Waste Branch 
Land Division 
1400 Coliseum Boulevard 
Montgomery, AL 36110-2400 

RE: ADDENDUM TO REVISED M-SERIES WELL ABANDONMENT PLAN                                                                                        
CHEMICAL WASTE MANAGEMENT FACILITY                                                                      
EMELLE, ALABAMA  

Dear Mr. Stanley:  

At the request of Chemical Waste Management (CWM), Golder Associates Inc. (Golder) has prepared this 
addendum to the Revised Well Abandonment Plan, dated September 8, 2016.  This addendum is submitted 
to include the abandonment of two additional monitoring wells (PM-17 and PM-18), overlooked when 
preparing the original submittal, at the Chemical Waste Management Facility, Emelle, Alabama. These 
wells pre-date the current surveillance groundwater monitoring system and were historically components 
of trench closure activities, PCB monitoring evaluations, and water level studies.  These wells are proposed 
for abandonment using in-place abandonment methods.  Concurrence on in-place abandonment was 
received from ADEM in an email dated August 26, 2016.  Abandonment will be performed in accordance 
with Alabama Environmental Investigation and Remediation Guidance (AEIRG). 

To comply with AEIRG guidance, Golder and CWM understand that this plan requires ADEM concurrence.  
We request that ADEM provide comment or concurrence following receipt of this correspondence so that 
the well abandonment may be appropriately coordinated.  Please contact Mr. Rob Kronable at (313) 322-
9834 or Mr. Mike Smilley at (203) 947-9360 if you have any questions regarding the proposed well 
abandonment activities. We look forward to your review of the abandonment plan. 

Sincerely, 

GOLDER ASSOCIATES INC.  

Michael Jay Smilley, P.G.   
Senior Project Geologist 

cc: Clay Messer, ADEM 
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Attachment

Figure 1 Site Map
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Attachment

Table 1 M-Series Well Data
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Attachment

Photographs of Site Activities
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M-Series Well Abandonment Report
Waste Management Emelle, Alabama
Photographs Taken: July 18-27, 2017 Terracon Project No. E1177090

Photo #1 Method of grouting the M-series wells. Photo #2 (Continued)

Photo #3 (Continued) Photo #4 Method of removing concrete pad, well
bollards, well vault, etc.

Photo #5 (Continued) Photo #6 (Continued)
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M-Series Well Abandonment Report
Waste Management Emelle, Alabama
Photographs Taken: July 18-27, 2017 Terracon Project No. E1177090

Photo #7 M-56 completed abandonment Photo #8 M-59 completed abandonment

Photo #9 M-3 completed abandonment Photo #10 M-57 completed abandonment

Photo #11 M-69 completed abandonment Photo #12 M-58 completed abandonment
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M-Series Well Abandonment Report
Waste Management Emelle, Alabama
Photographs Taken: July 18-27, 2017 Terracon Project No. E1177090

Photo #13 M-64 completed abandonment Photo #14 M-65 completed abandonment

Photo #15 M-54 completed abandonment Photo #16 M-55 completed abandonment

Photo #17 PM-18 completed abandonment Photo #18 M-66 completed abandonment
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M-Series Well Abandonment Report
Waste Management Emelle, Alabama
Photographs Taken: July 18-27, 2017 Terracon Project No. E1177090

Photo #19 PM-17 completed abandonment Photo #20 M-62 completed abandonment

Photo #21 M-61 completed abandonment Photo #22 M-68 completed abandonment

Photo #23 Removing concrete pad, well bollards,
well vault, etc.

Photo #24 (Continued)
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M-Series Well Abandonment Report
Waste Management Emelle, Alabama
Photographs Taken: July 18-27, 2017 Terracon Project No. E1177090

Photo #25 Overdrilling of BG-1 before inner well
casing broke about ten feet below
grade.

Photo #26 Excavating immediately adjacent to
outer well casing to locate broken inner
well casing.

Photo #27 (Continued) Photo #28 Located the break and removed the well
casing.

Photo #29 Overdrilling of the bentonite slurry after
well casing was removed.

Photo #30 BG-1 completed abandonment.
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Attachment

Boring Logs for Abandoned Wells
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Abandoned on 7/27/17
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Abandoned on 720/17
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Abandoned
on 7/20/17
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Abandoned
on 7/20/17
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Abandoned
on 7/20/17
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Abandoned
on 7/20/17
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Abandoned on 7/20/17
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Abandoned
on 7/20/17
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Abandoned on 7/20/17
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 Abandoned on 7/20/17
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Abandoned on 7/20/17
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Abandoned
on 7/20/17
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Abandoned
on 7/20/17
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Abandoned on 7/20/17
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Abandoned on 7/20/17
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Abandoned on 7/20/17

Appendix E-14, Doc 2
Page 37 of 38



Abandoned on 7/20/17
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