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Vertical Extent in Suspected Source/DNAPL Areas – MW-136A 

Section 4.2.1.2 of the Field Sampling Plan (FSP) for Part 2 of the Supplemental Groundwater 

Remedial Investigation (GSC, April 2012) describes the program for investigating the vertical 

extent of CVOCs in six locations on the former York Naval Ordnance Plant (fYNOP).  Figure 1 

(Figure 4.1-5 of the FSP) shows the locations of the proposed vertical extent investigations, with 

the subject well, MW-136A called out with a blue flag with the label “Determine Vertical Extent 

SW-WPL”.  During the drilling of vertical extent well MW-136A, concentrations of VOCs 

occurred in the breathing zone surrounding the well after encountering solution cavities and 

water bearing zones exceeding a blown yield of 50 gallons per minute (gpm).  Laboratory 

analyses of water collected from the bottom of the water column in the well (at 202’) indicated 

relatively high concentrations of VOCs in the range that would suggest the presence of DNAPL, 

although non-aqueous free phase liquid was not visible in the water collected from the well.   

Well MW-136A Construction and Testing 

Attachment 1 is the geologist’s field log for well MW-136A.  The well was constructed from 

June 20 to July 5, 2012 using 12’ diameter continuous casing advancement to 202’.  The boring 

penetrated a sediment-filled solution cavity at 172-180’.  Weathered, fractured limestone 

continued below this solution cavity to the bottom of the hole.  Advancement was stopped due to 

elevated readings of total volatile organic vapors detected using the photo ionization detector 

(PID) in the breathing zone.  Blown yield (with continuous casing advancement) prior to 

cessation of drilling was estimated at 50 gpm.   
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Figure 2 is a cross section (H to H’) constructed through the wells near MW-136A.  A map inset 

on the figure shows the orientation of the section.  The solution cavity in MW-136A is at a 

similar depth to solution cavities penetrated by adjacent wells MW-75S&D and CW-20, located 

55’ and 68’, respectively, to the southeast. 

A grab sample of water was collected from MW-136A using a Kemmerer sampler on July 10, 

2012.  The sampler was lowered into position at the bottom of the well bore (approximately 

202’), then closed to obtain a sample of the water at the bottom of the bore.  Photographs of the 

sampler and samples are included as Attachment 2.  Attachment 3 is a description of the 

sampling procedure from the field log book.  Initial samples were placed in a mason jar and 

inspected.  Samples were observed to be sediment-laden.  DNAPL was not detected in the 

samples by visible inspection.   

Table 1 presents laboratory data from the sample of groundwater grabbed from the bottom of the 

water column in MW-136A.  Volatile organic compounds (VOCs) chemistry is dominated by 

14,000 µg/l of tetrachloroethene (PCE), which is 6% of the aqueous solubility and 10,000 µg/l of 

trichloroethene (TCE), which is 0.7% of the aqueous solubility.  These percentages of aqueous 

solubilities are generally indicative of DNAPL presence. 

Considerations For Advancing The Vertical Extent Investigation 

Numerous options have been discussed regarding the advancement of this boring versus moving 

to another location.  While there are advantages and disadvantages to both options, this 

addendum proposes a plan to advance the existing borehole.  The occurrence of stacked 

sediment-filled caverns in this location combined with the presence of likely DNAPL conditions 

make MW-136A an excellent location to further explore the potential for vertical migration in 

the karst features in a “worst case scenario”.  The concern that must be addressed is the potential 

for DNAPL or highly concentrated groundwater to be dragged down as the hole is advanced. 

Well drilling in MW-136A was completed using a continuous casing advancement (CCA) 

system.  There are a number of companies that provide a version of a CCA system, and the 

equipment is called by names such as ODEX 

(http://www.midnightsundrilling.com/ODEX_system.html), Stratex and Concentrix 

(http://www.keystonedrill.com/new_page_3.htm), to mention three.    The CCA systems work by 

http://www.midnightsundrilling.com/ODEX_system.html
http://www.keystonedrill.com/new_page_3.htm
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under-reaming the bore hole slightly larger than the casing diameter, allowing the casing to 

follow the bit downward while the hole is advanced.  The end of the casing is fitted with a 

“shoe”, which is welded to the bottom of the casing.  The drill bit engages with the “shoe”, 

pulling the casing with it as the borehole advances.  While more often used in unconsolidated 

formations, this method of drilling was selected because of the anticipation of stacked sediment-

filled caverns penetrated in adjacent wells MW-75D and CW-20.  Manufacturer’s specifications 

indicate that the 12” Concentrix bit makes a hole diameter of 13-5/8”.  The outside diameter of 

the casing is 12.75” producing a 0.75” annulus. 

A 12” Concentrix system was used to advance the hole to 202’.  A sediment-filled cavern was 

penetrated from 172’ to 180’, followed by fractured carbonate rock through to the current bottom 

of the hole at 202’.  PID readings were elevated in the borehole and in the containment vessel, 

but spiked significantly as the fractured zones from 182’-202’ were penetrated, suggesting the 

fractures below the cavern are the source of the highest concentration of contaminants.  While 

the hole was penetrating the sediment-filled void, the drilling process was producing 250 gpm.  

Once past the void, just prior to stopping the drilling, the drilling process was producing 50 gpm.  

Two grouting engineers were consulted by KCF Groundwater, Inc. (KCF).  They were asked 

their approach to sealing the permeable pathways to DNAPL migration around the casing.  They 

both recommended a program of drilling a number of small diameter boreholes in a radial pattern 

closely surrounding the well to inject grout at depth.  They recommended that grouting from 

within the borehole itself be left up to the well driller that drilled the borehole.  

This addendum recommends grouting from within the borehole.  The following plan was 

developed in consultation with Eichelberger Well Drilling and KCF.   

When the drilling was stopped, the formation appeared to be fractured, there is concern that 

grout of the pipe at the current depth will be ineffective because of fractured condition of the 

bottom of the boring and the potential that the fractured conditions continue below 202’.  The 

inside diameter (ID) of the casing shoe is 11”, restricting the number of additional strings of 

telescoping casing.  To preserve one telescoping casing size that may be needed to case off 

deeper voids, the following plan is proposed:  
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1. When the well was sampled on July 10, 2012, the bottom of the hole was sounded at 

202’, with a soft bottom.  The well was sounded on November 13, 2012 to a depth of 

194.8’, and found to have a very soft bottom, suggesting silt and clay has oozed into the 

well bore through the annulus or the bottom of the bore hole below the casing.  The PID 

reading at the top of the casing was 0 ppm. 

2. The casing pipe will be cleaned out using a cable tool drilling rig or other necessary 

means to expose the casing shoe.  Level B personnel protection may be required for this 

and subsequent operations.  

3. An attempt will be made to re-engage the Concentrix drill bit.  The driller suggests the 

chances of successfully re-engaging at 75%.  The option is available for using a video 

camera to examine the casing shoe before attempting to engage the bit if it is felt there 

would be useful information gained. 

4. If engagement is successful, the 12” borehole would be advanced until the formation is 

stable and unfractured for a minimum of 5’.  Level B personnel protection may be 

required for this operation. If engagement is not successful, consideration will be given to 

grouting the casing in the current position, as described below if the inflowing sediment 

issue can be resolved.  

5. The 12” casing would then be pressure grouted in place to seal the annulus.  The process 

would involve raising the 12” casing approximately 5’, installing a Baski packer 

(http://www.baski.com/packer.htm) in the bottom of the casing, and pressure grouting 

through the packer into the borehole below the packer.  The borehole below the casing 

would be filled with grout, and presumably the annulus above the bottom of the casing 

would be grouted as well.  Target grouting pressures and grout mobility will be 

determined in consultation with packer manufacturers and KCF.  The casing would then 

be lowered back down in the borehole and seated on the solid rock bottom of the 

borehole. 

6. There is concern that the material that has apparently filled the bottom 7’ of the hole will 

continue to fill the annulus or bottom of the hole, either before or after the casing is lifted 

for grouting.  To overcome this concern, the drill bit will be disengaged from the casing 

http://www.baski.com/packer.htm
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and the well bore will be sounded.  If free of soft material, the casing would be raised, 

and subsequently re-sounded to determine if the hole is free of caved material.  If not, the 

material would be cleared from the hole, and additional attempts would be made to obtain 

a clear hole prior to pressure grouting.  One possibility would be to fill the bottom of the 

borehole with bentonite slurry prior to raising the 12” casing pipe. 

7. After completion of installation of the 12” casing pipe and grout, the well bore would be 

advanced using 10” diameter drilling.  After drilling a few feet past the bottom of the 

casing, the water level in the borehole would be pumped down and recovery measured to 

test the effectiveness of the seal.  A sample would be collected and analyzed for VOCS. 

8. If advancement of the 12” casing is not possible (Steps 3 and 4), if pressure grouting was 

not successful (Step 5), or if the results of Step 8 are not satisfactory, the contingency 

plan is to attempt to drill a rock socket below the 12” pipe into solid rock, and install an 

eight-inch diameter casing pipe, using conventional telescoping methods.  

9. After successful installation of the 12” casing (Step 8) or installation of the 8” casing 

(Step 9), conventional telescoping casing methods would be used to advance the 

borehole.  A steel casing would be grouted into place at a depth of 270’.  Prior to casing 

installation, testing of karst features encountered would be conducted, if formation 

conditions allow.  The borehole would then be advanced below the 270’ depth to 320’, 

the design depth of this well. 
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fYNOP FSP Addendum 5 Table 1
Preliminary Groundwater Data Summary ‐ MW‐136A

Location/ID MSC MSC Federal EPA RSL MW‐136A
Sample Date Used Aquifer R Used Aquifer NR MCL Tap Water 7/10/2012

Parameter (ug/L) (ug/L) (ug/L) (ug/L)

TOTAL VOC

                                                                                                                     25170

Volatile Organic Compound

1,1,1,2‐Tetrachloroethane 70 70 0.52 1000 U 

1,1,1‐Trichloroethane 200 200 200 9100 570 J

1,1,2,2‐Tetrachloroethane 0.84 4.3 0.067 1000 U 

1,1,2‐Trichloroethane 5 5 5 0.24 1000 U 

1,1‐Dichloroethane 31 160 2.4 1000 U 

1,1‐Dichloroethene 7 7 7 340 1000 U 

1,2‐Dibromoethane 0.05 0.05 0.05 0.0065 1000 U 

1,2‐Dichloroethane 5 5 5 0.15 1000 U 

1,2‐Dichloropropane 5 5 5 0.39 1000 U 

1,4‐Dioxane 6.4 32 0.67 200000 U 

2‐Butanone 4000 4000 7100 5000 U 

2‐Hexanone 11 44 47 5000 U 

4‐Methyl‐2‐Pentanone 2900 8200 2000 5000 U 

Acetone 33000 92000 22000 5000 U 

Acrylonitrile 0.72 3.7 0.045 20000 U 

Benzene 5 5 5 0.41 1000 U 

Bromochloromethane 90 90 1000 U 

Bromodichloromethane 80 80 0.12 1000 U 

Bromoform 80 80 8.5 1000 U 

Bromomethane 10 10 8.7 1000 U 

Carbon Disulfide 1500 6200 1000 1000 U 

Carbon Tetrachloride 5 5 5 0.44 1000 U 

Chlorobenzene 100 100 100 91 1000 U 

Chlorodibromomethane 80 80 0.15 1000 U 

Chloroethane 230 900 21000 1000 U 

Chloroform 80 80 0.19 1000 U 

Chloromethane 30 30 190 1000 U 

cis‐1,2‐Dichloroethene 70 70 70 73 270 J

cis‐1,3‐Dichloropropene 6.6 26 0.43 1000 U 

Ethylbenzene 700 700 700 1.5 1000 U 

Methyl tert‐butyl ether 20 20 12 1000 U 

Methylene chloride 5 5 4.8 330 J B

Styrene 100 100 100 1600 1000 U 

Tetrachloroethene 5 5 5 0.11 14000

Toluene 1000 1000 1000 2300 1000 U 

trans‐1,2‐Dichloroethene 100 100 100 110 1000 U 

trans‐1,3‐Dichloropropene 6.6 26 0.43 1000 U 

Trichloroethene 5 5 5 2 10000

Vinyl Chloride 2 2 2 0.016 1000 U 

Xylenes (Total) 10000 10000 10000 200 3000 U 

Blank results = analyte not analyzed.  U = Not detected.  J = Organics; estimated. Inorganics; blank contamination.  B = Organics; blank 

contamination. Inorganics; estimated.  E = Inorganics: matrix interference.
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MW‐136A Well Head  First water recovered from well. 

First water recovered from well.  First water recovered from well after sitting for a half 
hour.
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Filled Sample Containers.  Kemmerer sampler.

Kemmerer sampler close up.  Kemmerer sampler close up. 
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