


Hansen, Edward J . , EMNRD 

Subject: 
Attachments: 

Sent: 
To: 
Cc: 

From: Katie Jones [kjones@riceswd.com] 
Wednesday, December 22, 2010 3:44 PM 
Hansen, Edward J., EMNRD 
Hack Conder; Reed, Timothy 
Justis L-1 boot (AP-48) Stage 2 Abatement Plan Addendum 
Justis L-1 proposed infiltration barrier.jpg 

Mr. Hansen: 

The following is an Addendum to the Justis L-1 boot (AP-48) Stage 2 Abatement Plan Addendum submitted to the 

NMOCD on October 4, 2010. 

Page 2, paragraph 2: Proposed Soil Remediation; red lettering will be deleted from the paragraph and blue lettering 

should be added to the paragraph. 

"With elevated chlorides and negligible levels of TPH, ROC proposes to excavate an area measuring 45 feet by S& 60 feet 

by 4 feet deep and placing a 20 mil polyethylene liner at 4 feet bgs in order to impede further vertical migration of the 

remaining chlorides within the soil. The liner will extend from the initial junction box and cover all the soil borings plus 9 

feet passed SB-7. See attached Figure 4 for the proposed soil liner location and dimensions. The site will be backfilled 

with soils containing a chloride concentration of less than 500 mg/kg and a PID reading of 100 parts per million (ppm) or 

less. Upon completion o f the liner and backfilling, ROC proposes to revegetate the site with native grasses." 

Page 3, Proposed Groundwater Remediation, last paragraph; red lettering will be deleted from the paragraph and blue 

lettering should be added to the paragraph. If you need any other information, please let me know. 

"Therefore, ROC proposes to remove 434 kg of chloride or approximately 60,385.60 gallons of chloride impacted 

groundwater. A 4-inch recovery well will be installed near MW-1 to enhance recovery efforts. Removed groundwater 

will be utilized for pipeline and well maintenance and possibly treated and used to promote the growth of vegetation." 

Thank you. 

Katie Jones 

Environmental Project Coordinator 
RICE Operating Company 
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CERTIFIED MAIL 
RETURN RECEIPT NO. 7001 0320 0004 3736 6044 

October 4, 2010 

Mr. Edward Hansen 
New Mexico Energy, Minerals, & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87505 

Re: Stage 2 Abatement Plan Addendum, Rice Operating Company, Justis 
Saltwater Disposal System (SWD) Jct. L-1, Unit L, Section 1, T-25-S, R-37-E, 
Lea County, New Mexico, NMOCD CASE #1R0423-0 (AP-48) 

Mr. Hansen: 

Tetra Tech Inc. (Tetra Tech) submits the following Stage 2 Abatement Plan 
Addendum for the Rice Operating Company (ROC), Jct. L-1 site (AP-48), located in the 
Justis Salt Water Disposal System (Justis) in Unit L, Section 1, T-25-S, R-37-E in Lea 
County, New Mexico. See Figures 1 and 2 for site location. ROC is the service provider 
(agent) for the Justis Salt Water Disposal System and has no ownership of any portion 
of the pipeline, well, or facility. The Justis SWD system is owned by a consortium of oil 
producers, System Parties, who provide all operating capital on a percentage 
ownership/usage basis. This report is submitted as an addendum to the report entitled 
Stage 1/Stage 2 Abatement Plan, Jct. L-1, Justis SWD System Unit "L", Sec. 1, T25S, 
R37E, (NMOCD AP-48), which is dated December 12, 2006 and submitted on January 
12, 2007, and addresses both the chlorides within the soils and groundwater. 

Chloride Impacted Site Soils 

On June 9 and 10, 2010, Tetra Tech personnel were onsite to oversee the 
installation of six soil borings (SB-2, SB-3, SB-4, SB-5, SB-6, and SB-7) adjacent to the 
former junction box location. See Figure 3 for soil boring locations. Soil samples were 
collected every 5' beginning at a depth of 1 foot below ground surface (bgs) outside the 
original excavated junction box area. Samples were collected from cuttings, with select 
samples placed into laboratory supplied containers and delivered to the laboratory under 
chain-of-custody control for chloride analysis by EPA Std. method 4500-CL B and for 
TPH analysis by EPA method 8015 modified. All collected samples were field screened 

Tetra Tech 
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T E T R A T E C H 

for TPH utilizing a photoionization detector (PID) and for chlorides with a field sampling 
kit. 

Analytical results indicate that soil boring chloride concentrations were less than 
494 mg/kg in SB-3 and SB-4 within the first five feet of the surface, while SB-6 was less 
than 906 mg/kg within the first 15 feet, and SB-2 and SB-7 less than 935 mg/kg within 20 
and 25 feet, respectively. Greater then these depths, the chloride concentrations 
increased and ranged from 1,137 mg/kg at 35 feet in SB-6 to 3,503 mg/kg at 40 feet in 
SB-7. Soil boring SB-5 had chloride concentrations equivalent to background with the 
exception of the sample at 10 feet which had a concentration of 620 mg/kg. The PID 
meter readings for TPH were all at or below 2 parts per million with confirmation 
laboratory samples of <10 mg/kg for TPH Gro/Dro. See attached soil boring logs which 
includes both field and laboratory analysis. 

Proposed Soil Remediation 

With elevated chlorides and negligible levels of TPH, ROC proposes to excavate 
an area measuring 45 feet by 55 feet by 4 feet deep and placing a 20 mil polyethylene 
liner at 4 feet bgs in order to impede further vertical migration of the remaining chlorides 
within the soil. The liner will extend from the initial junction box and cover all the soil 
borings. See attached Figure 4 for the proposed soil liner location and dimensions. The 
site will be backfilled with soils containing a chloride concentration of less than 500 
mg/kg and a PID reading of 100 parts per million (ppm) or less. Upon completion of the 
liner and backfilling, ROC proposes to revegetate the site with native grasses. 

Chloride Impacted Groundwater 

To date, five monitor wells have been installed at the site in order to define the 
lateral extent of chloride impacts to the groundwater from the former junction box. Of the 
five wells, three have remained above background levels. The three wells are monitor 
well MW-1, MW-2 and MW-5. Monitor well MW-1, initially installed in December of 2004 
had chloride concentrations initially with 1,060 mg/L and declined to 390 mg/L in 
December 2005. In May 2007, the chloride concentrations increased four fold in monitor 
well MW-1 and have since, ranged from 1,880 mg/L to 3,000 mg/L. See attached Figure 
5 for monitor well locations. In order to determine if the increase in chlorides was from a 
separate source, in May 2007 monitor well MW-5 was placed up gradient from MW-1 
and down gradient of a reserve pit from an adjacent well location. Chloride 
concentrations in MW-5 have fluctuated since the well was installed and have had 
concentrations ranging from 416 mg/L to 1,940 mg/L. In a March 9, 2005 aerial 
photograph obtained on Google Earth, it appears a fresh water frac pit is located at the 
site of the original closed reserve pit. See Figure 6 for Google Earth aerial of site. Two 
years later, in May 2007, down gradient monitor well MW-1 had a four fold increase in 
chloride concentrations. ROC believes the use of a fresh water frac pit over a former 
reserve pit may have flushed preexisting chlorides within the reserve pit down and into 
the underlying Ogallala Aquifer thereby, over time, impacting ROCs adjacent monitor 
well MW-1. 
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Proposed Groundwater Remediation 

Since it appears that the groundwater underlying the ROC site is impacted with 
chlorides from an adjacent (up gradient) reserve pit, ROC proposes to provide a mass 
calculation scenario of impact to groundwater from the former junction box. Therefore, if 
we assume the ROC's primary point source is the former junction box, then our extents 
of our chloride impact can be seen as a conical dispersion pattern. See attached Figure 
7 for the area of calculated impact. For calculation purposes a point starting at the 
eastern edge of the road up gradient of monitor well MW-1 and extending 15 feet down 
gradient of monitor well MW-2 with the base of the triangle extending 60 feet. If we 
utilize the sampling results from monitor wells MW-1 (up until May 2007 when it is 
apparent the increase is from the reserve pit) and MW-2, we end up with an average 
chloride concentration of 560 mg/L. If we remove the background chloride concentration 
(151 mg/L) from up gradient monitor well MW-3 we end up with an average chloride 
impact within these two wells of 409 mg/L. If we take the area of impact (triangle) we 
end up with a release area measuring 125 ft. by 60 ft. The surface area of the triangular 
is 125 ft. by 14 (60 ft.) which gives us an area of impact measuring 3,750 ft 3. If we 
assume the aquifer thickness is 50 feet thick and the porosity of the underlying formation 
(very fine sugar sand) is 0.2 then the volume of impacted groundwater underlying the 
site is calculated as follows: 

3,750 ft 3 x 50 ft x 0.2 = 37,500 ft 3 

Converting to liters, we multiply the above by 28.3168 L/ft3 which gives us a result of 
1,061,880 L. 

Taking the average chloride impact from monitor wells MW-1 and MW-2 we end up with 
a concentration of 409 mg/L. 

If we multiply the two parameters together we get the following: 

409 mg/L x 1,061,880 L = 434,308,920 mg of total chloride mass 

To convert to gallons we take the chloride mass and divide by (1,900 mg/L x 3.7854 
L/gal) 

434,308,920 mg / (1,900 mg/L x 3.7854 L/gal) = 60,385.60 gallons 

The total calculated chloride impacted groundwater required to be removed from the site 
would be approximately 60,385.60 gallons. 

Therefore, ROC proposes to remove 434 kg of chloride or approximately 60,385.60 
gallons of chloride impacted groundwater. A 4-inch recovery well will be installed near 
MW-1 to enhance recovery efforts. 
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If you have any questions or comments regarding the above proposed remediation 
methods for the onsite soils and groundwater, please do not hesitate to contact us at 
(432) 682-4559 or Hack Conder of ROC at (575) 393-9174. 

Respectfully Submitted, 
Tetra Tech, Inc. 

y Kindley, P.G. Jeffrey Kindley, 
Senior Project Manager 

cc: Hack Conder - ROC 
Enclosures: Tables, Graphs, Boring Logs, Figures 
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Imagery from March 9, 2005 

Drawing date:10-1-10 
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BORING LOGS 



Logger: 

Driller: 

Consultant: 

Drilling Method: 

Start Date: 

End Date: 

Jeff Kindley 
Harrison & Cooper, Inc. 

Drilling 

Tetra Tech 

Air rotary 

6/9/2010 

6/9/2010 

All samples from cuttings. Located 19 ft east of 
the former juction box site. 

Drafted by: Lara Weinheimer 
TD = 40 ft DGW = 75 ft 

Project Name: 
Justis L-1 boot 

Well ID: 
SB-2 

Location: UL/L sec. 1 T25S R37E 
Lat: 32°9'24.992"N County: Lea 
Long: 103°7'23.571"W State: NM 

Depth 
(feet) 

1 ft 

5 ft 

10 ft 

15ft 

25 ft 

30 ft 

35 ft 

40 ft 

chloride 
field tests 

206 

954 

903 

935 

851 

1931 

1736 

1695 

1495 

LAB PID 

GRO 
<10 
DRO 
<10 

( j K U 

Description 

0- 1 ft 

SILT AND LIMESTONE 

brown 

1 - 5 f t 
FINE GRAIN SAND 

tan 

5 - 10ft 

FINE GRAIN CALCAREOUS SAND 

tan 

10- 15 ft 

CALCAREOUS FINE GRAIN SAND 

tan to buff 

15-20 ft 
FINE GRAIN SAND 

tan to red 

20 - 25 ft 

CALCAREOUS FINE GRAIN SAND 

tan to buff 

25 - 30 ft 

CALCAREOUS FINE GRAIN SAND 

tan 

30 - 35 ft 

FINE GRAIN SAND 

tan to red 

35 - 40 ft 

FINE GRAIN SAND WITH SANDSTONE 

tan 

Lithology Well Construction 

bentonite 
seal 



Chloride concentration versus depth 
2500 

2000 

Chloride 1500 
concentration 

(mg/kg) 1000 

500 

0 

10 15 20 25 

Depth (ft bgs) 

30 35 40 



Logger: 

Driller: 

Consultant: 

Drilling Method: 

Start Date: 

End Date: 

Jeff Kindley 
Harrison & Cooper, Inc. 

Drilling 

Tetra Tech 

Air rotary 

6/9/2010 

6/9/2010 

Comments: All samples from cuttings. Located 19 ft west of 
the former junction box site. 

Drafted by: Lara Weinheimer 
TD = 40 ft DGW = 75 ft 

Project Name: 
Justis L-1 boot 

Well ID: 
SB-3 

Location: UL/L sec. 1 T25S R37E 
Lat: 32°9'24.951"N County: Lea 
Long: 103°7'23.997"W State: NM 

Depth 
(feet) 

1 ft 

5 ft 

10ft 

15ft 

20 ft 

25 ft 

30 ft 

35 ft 

40 ft 

chloride 
field tests 

213 

448 

1446 

3431 

1409 

1975 

1617 

1430 

2744 

LAB 

4800 
GRO 
<10 
DRO 
<10 

3020 

PID Description 

0 - 5 ft 

SILT WITH LIMESTONE 

brown 

5- 10ft 

SILTY SAND 

tan brown 

10- 15ft 

FINE GRAIN SANDY LIMESTONE 

buff 

15-20 ft 

FINE GRAIN SAND 

tan to red 

20 - 25 ft 

FINE GRAIN CALCAREOUS SAND 

tan to buff 

25 - 30 ft 

FINE GRAIN CALCAREOUS SAND 

tan 

30 - 35 ft 

FINE GRAINED SAND 

tan to red 

35 - 40 ft 

FINE GRAIN SAND WITH LIMESTONE 

tan 

Lithology Well Construction 

bentonite 
seal 



Chloride concentration versus depth 
4000 

3500 
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Chloride 2500 
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Logger: 

Driller: 

Consultant: 

Drilling Method: 

Start Date: 

End Date: 

Jeff Kindley 
Harrison & Cooper, Inc. 

Drilling 

Tetra Tech 

Air rotary 

6/9/2010 

6/9/2010 

Comments: All samples from cuttings. Located 18 ft SE of 
the former junction box site. 

Drafted by: Lara Weinheimer 
TD = 40 ft DGW = 75 ft 

n p £ R A T I N G C Q A , 

Project Name: 
Justis L-1 boot 

Well ID: 
SB-4 

Location: UL/L sec. 1 T25S R37E 
Lat: 32°9'24.759"N County: Lea 
Long: 103°7'23.645"W State: NM 

Depth 
(feet) 

1 ft 

5ft 

10ft 

15ft 

2C ft 

25 ft 

30 ft 

35 ft 

40 ft 

chloride 
field tests 

274 

494 

1965 

1760 

1375 

2592 

2423 

1818 

1751 

LAB 

GRO 
<10 
DRO 
<10 

GRO 
<10 
DRO 
<10 

PID Description 

0 - 1 ft 

SILT 

brown 

1 - 5 f t 

FINE GRAIN CALCAREOUS SAND 

tan 

10-20 ft 

FINE GRAIN SAND 

tan to red 

20 - 30 ft 

CALCAREOUS SAND 

tan to buff 

30 - 40 ft 

FINE GRAIN SAND 

tan to red 

Well Construction 

bentonite 

seal 



Chloride concentration versus depth 
3000 

2500 

2000 

Chloride 
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Logger: 

Driller: 

Consultant: 

Drilling Method: 
Start Date: 

End Date: 

Jeff Kindley 
Harrison & Cooper, Inc. 

Drilling 

Tetra Tech 

Air rotary 

6/9/2010 

6/9/2010 

Comments: All samples from cuttings. Located 25 ft NW of 
the former junction box site. 

Drafted by: Lara Weinheimer 
TD = 25 ft DGW = 75 ft 

5«> 

Project Name: 
Justis L-1 boot 

Well ID: 
SB-5 

Location: UL/L sec. 1 T25S R37E 
Lat: 32°9'25.109"N County: Lea 
Long: 103°7'23.935"W State: NM 

Depth 
(feet) 

1 ft 

5ft 

IO ft 

15ft 

20 ft 

25 ft 

chloride 
field tests 

260 

289 

620 

314 

148 

177 

LAB 

GRO 
<10 

GRO 
<10 

PID Description 

0- 10 ft 

SILT WITH LIMESTONE 

brown 

10-25 ft 

FINE GRAIN CALCAREOUS SAND 

tan 

Lithology Well Construction 

bentonite 

' seal 



Chloride concentration versus depth 

Chloride 
concentration 

(mg/kg) 

700 
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500 
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100 
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10 15 

Depth (ft bgs) 

20 25 



Logger: 

Driller: 

Consultant: 

Drilling Method: 

Start Date: 

End Date: 

Jeff Kindley 

Harrison & Cooper, Inc. 
Drilling 

Tetra Tech 

Air rotary 

6/10/2010 

6/10/2010 

Comments: All samples from cuttings. Located 31 ft NE of the 
former junction box site. 

Drafted by: Lara Weinheimer 

TD = 40 ft DGW = 75 ft 

Or 

Project Name: 
Justis L-1 boot 

Well ID: 
SB-6 

Location: UL/L sec. 1 T25S R37E 
Lat: 32°9'25.121"N County: Lea 
Long: 103°7'23.511"W State: NM 

Depth 
(feet) 

1 ft 

5 ft 

IO ft 

15ft 

20 ft 

25 ft 

30 ft 

35 ft 

40 ft 

chloride 
field tests 

150 

306 

596 

906 

1677 

1868 

2043 

1137 

2061 

LAB 

GRO 

DRO 

5RO 
= 10 

DRO 
<10 

PID 

1.2 

1.2 

1.3 

1.3 

1.4 

1.6 

1.6 

1.3 

1.2 

Description 

0 - 1 ft 

SILT 

brown 

1 - 5ft 

FINE GRAIN SAND LIMESTONE 

buff 

5 - 10ft 

CALCAREOUS FINE GRAIN SAND 

tan 

10- 15 ft 

FINE GRAIN SAND LIMESTONE 

buff 

15-30 ft 

FINE GRAIN SAND 

tan 

30 - 40 ft 

FINE GRAIN SAND 

tan to red 

Lithology Well Construction 

bentonite 

seal 



Chloride concentration versus depth 
2500 -

2000 - f 
Chloride 1500 - \ / 

concentration 
(mg/kg) 1000 - y j t _ (mg/kg) 

500 -

0 - i i i i i i i i i 

1 5 10 15 20 25 30 35 40 

Depth (ft bgs) 



Logger: 

Driller: 

Consultant: 

Drilling Method: 

Start Date: 

End Date: 

Jeff Kindley 

Harrison & Cooper, Inc. 

Drilling 

Tetra Tech 

Air rotary 

6/10/2010 

6/10/2010 

Comments: All samples from cuttings. Located 29 ft west of 
the former junction box site. 

Drafted by: Lara Weinheimer 

TD = 40 ft DGW = 75 

Project Name: 
Justis L-1 boot 

Well ID: 
SB-7 

Location: UL/L sec. 1 T25S R37E 
Lat: 32°9'24.914"N County: Lea 
Long: 103°7'24.105"W State: NM 

Depth 
(feet) 

1 ft 

5ft 

10ft 

15ft 

20 ft 

25 ft 

30 ft 

35 ft 

40 ft 

chloride 
field tests 

608 

494 

301 

604 

507 

882 

1433 

1951 

3504 

LAB 

140 
GRO 
<10 

DRO 
<10 
Cl-

GRO 
<10 

PID 

1.5 

1.4 

1.5 

1.1 

0.9 

0.9 

0.7 

Description Lithology 

0 -1 ft 

SILT 

dark brown 

1 - 5 f t 

CALCAREOUS FINE GRAIN SAND 

tan 

5- 10ft 
CALCAREOUS FINE TO MEDIUM GRAIN 

SAND 

tan 

10- 15ft 

FINE GRAIN CALCAREOUS SAND 

tan 

15-20 ft 

FINE GRAIN SANDY LIMESTONE 

buff 

20 - 25 ft 

FINE GRAIN CALCAREOUS SAND 

tan 

25 - 30 ft 
FINE TO MEDIUM GRAIN CALCAREOUS 

SAND 

tan 

30 - 35 ft 

FINE GRAIN SAND 

tan 

35 - 40 ft 

FINE GRAIN SAND 

light tan 

Well Construction 

bentonite 
seal 



Chloride concentration versus depth 
4000 

3500 

3000 

chloride 2 5 0 0 

concentration 2000 
(mg/kg) 1500 

Cl-

1 5 10 15 20 25 30 35 40 

Depth (ft bgs) 


