


August 15, 2013 

Mr. Jim Griswold 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, NM 87505-4225 

er 

Re: Salty Dog Brine Station - Second Quarterly Groundwater Monitoring and O&M Report 

Dear Mr. Griswold: 

C) 
C) 
0 

On behalf of PAB Services, Inc., Daniel B. Stephens & Associates, Inc. (DBS&A) is pleased to 
submit the enclosed groundwater monitoring and O&M report for the Salty Dog brine station located 
in Lea County, New Mexico. The report documents results of second quarter groundwater 
monitoring activities completed at the site on June 23 through 25, 2013, as well as groundwater 
extraction system operations and maintenance information. 

Please do not hesitate to call me at (505) 353-9130 if you have any questions or require additional 
information. 

Sincerely, 

DANIEL B. STEPHENS & AS SOCIA TES, INC. 

~!J~'?. 
Michael D. McVey ? 
Senior Hydrogeologist 

Enclosures 

cc: Pieter Bergstein, PAB Services, Inc. 
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Daniel B. Stephens & Associates, Inc. 

SECOND QUARTERLY GROUNDWATER 
MONITORING AND O&M REPORT 

SALTY DOG BRINE STATION 
LEA COUNTY, NEW MEXICO 

1. INTRODUCTION 

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this groundwater monitoring and 

operations and maintenance (O&M) report for submission to the New Mexico Energy, Minerals 

and Natural Resources Department Oil Conservation Division (OCD) Environmental Bureau on 

behalf of PAB Services, Inc. (PAB) for the Salty Dog brine station (the site) located in Lea County, 

New Mexico (Figure 1 ). The report summarizes activities conducted at the site on June 23 

through 25, 2013. 

The site is comprised of a northern portion where the brine pond was located prior to closure in 

October 2008 and a southern portion where the brine well is located. The brine pond area and 

the brine well area are separated by approximately 2,500 feet, joined by a dirt road. Since the 

closure of the brine pond, a number of frac tanks have been stationed in the northern portion of 

the site to serve as storage for brine that is produced for resale. A concrete truck loading pad is 

located near the frac tanks. The brine well is currently not operational and attempts are being 

made to redrill the well and restore brine production. Six monitor wells (PMW-1, DBS-1 R, and 

DBS-2 through DBS-5), one nested well (NW-1), and one recovery well (RW-1) are located in the 

former brine pond area. Nine monitor wells (MW-2 through MW-6, DBS-6 through DBS-9), one 

nested well (NW-2), and one recovery well (RW-2) are located in the brine well area (Figure 1 ). 

A groundwater extraction system was installed by DBS&A at the site in early April 2012 to 

provide hydraulic control of the chloride groundwater plumes present beneath the former brine 

pond area and brine well area. The extraction system consists of two submersible pumps, 

conveyance lines, electrical power, and controls to extract groundwater from recovery wells 

RW-1 (former brine pond area) and RW-2 (brine well area), and convey the extracted 

groundwater to on-site frac tanks for off-site disposal. 
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2. SCOPE OF WORK 

The scope of work for groundwater monitoring consisted of measuring fluid levels in and collecting 

groundwater samples from 11 monitor wells for laboratory analysis. The monitor wells included in 

the quarterly sampling were selected in consultation with the OCD project manager, Jim Griswold, 

on October 4, 2010. Groundwater samples were submitted to Hall Environmental Analysis 

Laboratory (HEAL) in Albuquerque, New Mexico for chloride analysis using U.S. Environmental 

Protection Agency (EPA) Test Method 300.0. In addition, during this monitoring and O&M event, 

DBS&A installed a new pump in recovery well RW-2, replaced two valves, and purchased and 

sent a replacement flow meter to PAB for installation. 

3. MONITORING ACTIVITIES 

Fluid Level Measurement 

On June 23, 2013, DBS&A measured fluid levels in monitor wells DBS-1 R, DBS-2 through DBS-5 

and PMW-1 in the former brine pond area, and DBS-6, DBS-8, DBS-9, MW-3, and MW-5 in the 

brine well area using a properly decontaminated electronic water level meter (Figure 1). Table 1 

provides a summary of the fluid level measurements and groundwater elevations. 

The average depth to water beneath the former brine pond area during this monitoring event was 

65.65 feet below ground surface (ft bgs), increasing approximately 0.41 foot since the last 

monitoring event in September 2012. Water levels in DBS-1R, PMW-1, DBS-2, and DBS-4 

increased 1.25 feet, 1.37 feet, 0.42 foot, and 0.08 foot, respectively. Water levels in DBS-3 and 

DBS-5 decreased 0.27 foot and 0.38 foot, respectively. 

The average depth to water beneath the brine well area was 62.78 ft bgs, decreasing 0.05 foot 

since September 2012. Water levels in DBS-6, DBS-8, and MW-5 decreased 0.14 foot, 0.13 foot, 

and 0.10 foot, respectively. The water level in MW-3 increased 0.14 foot. DBS-9, located 

northeast of the brine well in the playa, showed a decrease of 0.27 foot. 

• Potentiometric surface maps were prepared for the former brine pond and brine well areas and 

- are included as Figures 2 and 3. The direction of groundwater flow beneath the former brine pond 

• area remains to the southeast; the gradient decreased from 0.01 to 0.006 foot/foot (ft/ft) since the 
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Daniel B. Stephens & Associates, Inc . 

last monitoring event in September 2012. A less pronounced cone of depression was present 

during this monitoring event with the increase in the groundwater level. 

The direction of groundwater flow beneath the brine well area remains to the southeast; the 

gradient remained unchanged at approximately 0.004 ft/ft (Figure 3). The pump in recovery well 

RW-2 went down in December 2012, and was removed for replacement. No groundwater was 

extracted from December through the June 2013 monitoring event. The gradient remained 

unchanged since the last monitoring and O&M event in September 2012 indicating that pumping 

at the former rate was having little to no effect on drawdown in the brine well area. 

Groundwater Sampling 

Groundwater samples were collected from monitor wells DBS-1 R, DBS-2 through DBS-6, PMW-1, 

DBS-8, DBS-9, MW-3, and MW-5 on June 24 and 25, 2013. DBS&A followed corporate standard 

operating procedures developed from EPA guidance during collection of all groundwater samples. 

Prior to sampling, the well was purged of a minimum of three casing volumes using a submersible 

pump to ensure that a representative sample of groundwater was collected. During purging, the 

DBS&A field technician measured water quality parameters including temperature, specific 

conductance, and pH to ensure that these parameters were stabilized to within 10 percent for 

specific conductance, 2 degrees for temperature and +/- 0.2 pH units prior to sampling. Sample 

containers were then filled, labeled, and placed on ice once the stabilization criteria were met. 

Groundwater samples were submitted under full chain-of-custody to HEAL for chloride analysis. 

4. ANALYTICAL RESULTS 

Table 2 summarizes chloride analytical results for the 11 groundwater samples collected on 

June 24 and 25, 2013. Figures 4 and 5 show the distribution of chloride in groundwater beneath 

the former brine pond and brine well areas for the sampling event. The laboratory report and 

chain-of-custody documentation are provided in Appendix 1. Field notes recorded during 

groundwater monitoring activities are included in Appendix 2 . 

Former Brine Pond Area Wells 

Groundwater samples submitted from the wells in the former brine pond area showed the 

following changes since the last monitoring event in September 2012. The only increase in 
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Daniel B. Stephens & Associates, Inc . 

chloride concentration was observed in DBS-1 R (3,200 to 3,300 mg/L). Decreases were 

observed in DBS-2 (44 to 36 mg/L), DBS-3 (34 to 32 mg/L), and DBS-4 (32 to 31 mg/L) . 

Chloride concentrations remained unchanged in DBS-5 (160 mg/L), and PMW-1 (14,000 mg/L) . 

Two of the six wells (DBS-1 R and PMW-1) sampled in the former brine pond area contain 

chloride concentrations in excess of the New Mexico Water Quality Control Commission 

(NMWQCC) standard of 250 mg/L (Table 2). 

The chloride groundwater plume in the former brine pond area remains bounded by the existing 

monitor well network, and pumping of extraction well RW-1 continues to contain downgradient 

migration of the chloride groundwater plume. The chloride concentration in the downgradient 

well, DBS-4, remains below the standard, as do chloride concentrations in the two cross­

gradient wells, DBS-2 and DBS-3 (Figure 4) . 

Brine Well Area Wells 

Groundwater samples submitted from the wells in the brine well area showed the following 

changes since the last monitoring event in September 2012. The only increase in chloride 

concentration was observed in DBS-8 (42 to 45 mg/L). Decreases were observed in DBS-6 

(390 to 340 mg/L), MW-3 (16,000 to 12,000 mg/L), and MW-5 (1,500 to 1,300 mg/L). Three of 

the five wells sampled in the brine well area (MW-3, MW-5, and DBS-6) contain chloride 

concentrations in excess of the New Mexico Water Quality Control Commission (NMWQCC) 

standard of 250 mg/L (Table 2) . 

The downgradient and northern, cross-gradient extent of the chloride groundwater plume in the 

brine well area remains undefined. The monitor well located closest to the extraction well (MW-

3), the farthest downgradient well (MW-5), and the northern-most cross-gradient well (DBS-6) all 

continue to contain chloride concentrations in excess of the NMWQCC standard (Figure 5) . 

The chloride concentration in monitor well DBS-9 decreased from 320 to 200 mg/L since the last 

monitoring event in September 2012, and no longer exceeds the NMWQCC standard. DBS-9 

was installed in the playa located northeast of the brine well to determine if documented 

releases that entered the playa in 2002 and 2005 impacted groundwater (Figure 5). 
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5. GROUNDWATER EXTRACTION SYSTEM O&M 

Groundwater extraction from recovery well RW-1 at the former brine pond area was started on 

April 7, 2012. The flow rate for RW-1 was initially set at the design specification of 0.5 gallons 

per minute (gpm). Groundwater extraction from recovery well RW-2 at the brine well area was 

started on April 6, 2012. The flow rate for RW-2 was initially set at 1.3 gpm. After DBS&A set 

the flow rates, the PAB facility manager, Mr. Terry Wallace, adjusted the flow rates upward to 

facilitate daily disposal of the extracted groundwater . 

Former Brine Pond Area 

The groundwater extraction system at RW-1 has been in operation for approximately 441 days 

as of June 25, 2013. In July 2012, the system was down for a period of three days due to an 

electrical problem at the control box. Mr. Wallace contacted an electrician and the necessary 

repairs were made to restart the pump. 

Extracted volumes of groundwater were recorded by the DBS&A field technician during the 

monitoring event and are provided in Table 3. To date, 2,599,392 gallons have been pumped 

from recovery well RW-1. 

Pumping of recovery well RW-1 at the current flow rate of approximately 4.1 gallons per minute 

(gpm) has resulted in continued containment of the chloride groundwater plume in the former 

brine pond area. Monitor wells DBS-1 R and PMW-1, the two wells in closest proximity to the 

extraction well, are the only wells that contain chloride concentrations in excess of the 

NMWQCC standard. Pumping at the current rate is effectively controlling downgradient 

migration of the chloride groundwater plume, and although the chloride concentrations in the 

wells remain elevated, they are expected to decrease through time with continued pumping . 

Brine Well Area 

The groundwater extraction system at RW-2 has been in operation for approximately 252 days. 

The pump in RW-2 went down on approximately December 14, 2012 ceasing groundwater 

extraction in the brine well area. As of the above date when the pump went down, 1,406,748 

gallons have been pumped from recovery well RW-2 (Table 3). 
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Pumping of recovery well RW-2 at a flow rate of approximately 3.9 gpm (when the pump went 

down) has had little to no effect on drawdown in the brine well area. The chloride plume 

remains undefined downgradient and cross-gradient to the north of the extraction well. Monitor 

well MW-3, the well in closest proximity to the extraction well, showed a decrease in chloride 

concentration from 16,000 to 12,000 mg/L since the last monitoring event. This is the lowest 

concentration detected in MW-3 since June 2008. Monitor well MW-5, the farthest 

downgradient well, showed a decrease in chloride concentration from 1,500 to 1,300 mg/L. This 

is the lowest concentration detected in MW-5 since April 2009. Monitor well DBS-6, the 

northern-most cross-gradient well, showed a decrease in chloride concentration from 390 to 340 

mg/L. This is the lowest concentration detected in DBS-6 since the well was installed in April 

2009. The reduction in concentrations noted above in the three wells may indicate a reduction 

in the total chloride contaminant mass in the brine well area. This will be further evaluated 

during future monitoring events as groundwater extraction at RW-2 is reinstated with the 

installation of the new pump . 

System Maintenance 

During a routine site visit on December 14, 2013, Mr. Wallace noted that the groundwater 

extraction system at recovery well RW-2 was not operating. Efforts by Mr. Wallace to restart the 

pump were unsuccessful. After a troubleshooting phone discussion with the DBS&A engineer, 

Mr. Wallace and PAB staff removed the pump and shipped it DBS&A for inspection. DBS&A 

then shipped the pump to an authorized manufacturer's representative for inspection and 

determination of the cause of failure. A determination was made that the pump failed due to a 

faulty motor shaft seal, and a new replacement pump, covered under the manufacturer's 

warranty, was sent to DBS&A. DBS&A coordinated with Mr. Wallace to install the replacement 

pump during the June 2013 monitoring event. 

DBS&A field staff arrived on-site the week of June 23, 2013 to perform quarterly groundwater 

monitoring, system O&M, and installation of the replacement pump in recovery well RW-2. A 

new Grundfos pump (serial number P1-1211) was installed in RW-2 and set at the same depth 

as the original pump. In addition, two new 3/4-inch stainless steel ball valves were installed on 

each extraction system to replace bronze gate valves that had stopped functioning properly. 

During start-up and testing, DBS&A field staff discovered that the totalizing flow meter installed 

6 

S:\Projects\ES08.0118.03_Salty_Dog_ GWM-O&M1Docs\2nd Qtrly Mon_ O&M\Rpt_OB-13.doc 



-• -• -• -• -• -• -• -• -• 
-
• 
-.. 
-

U !t" /EL_ Mil L' J Ml t lli'ffl_i]U§__ d!,JiU. &~,.~----

Daniel B. Stephens & Associates, Inc . 

at RW-2's wellhead was leaking. DBS&A recommended to Mr. Wallace that RW-2 not be 

operated until the damaged flow meter could be replaced. A new Badger flow meter (serial 

number 13445491) was purchased by DBS&A and shipped to Mr. Wallace for installation . 

DBS&A did not identify any other maintenance issues requiring attention during this 

groundwater monitoring event. No other visible damage to any of the aboveground extraction 

system components was noted at either the RW-1 or RW-2 wellheads. RW-1 was running and 

no leaks were observed at the wellhead, along the conveyance lines, or at the tie-in to the frac 

tank. RW-2 will be put back in service once PAB has installed the replacement flow meter. 

Future Extraction System Operation 

Flow will be maintained at the current rate at RW-1 in the former brine pond area. Minor 

increases will be made to the flow rate at RW-2 in the brine well area in the near term, if 

possible, while maintaining a volume of extracted groundwater that can be disposed of on a 

daily basis by PAB. Once the brine well is brought back online, full-scale operation of the 

extraction system will begin with reinjection of the extracted groundwater into the brine well. At 

that time, the flow rate for RW-2 will be increased to meet the design specification of 15 gpm. 

6. RECOMMENDATIONS 

11111 Based on the groundwater monitoring results, DBS&A recommends the following: 

-
• -• -• -• 
-
ill 

-
• --

• Continue quarterly groundwater sampling to assess the performance of the groundwater 

extraction systems in the former brine pond area and brine well area by the collection of 

groundwater samples for laboratory analysis from the on-site monitor wells. 

• Maintain the current flow rate of approximately 4.1 gpm from extraction well RW-1 and 

reevaluate during the next monitoring event based on chloride concentrations in DBS-1 R 

and PMW-1. 

• If possible, increase the flow rate from extraction well RW-2 while still maintaining a 

volume of extracted groundwater that can be disposed of on a daily basis by PAB. 

• Once the brine well is brought back online, increase the flow rate from extraction well 
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RW-2 to meet the design specification of 15 gpm with reinjection of the extracted 

groundwater from RW-1 and RW-2 into the brine well. 
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Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 4 

Top of 
Screen Casing Depth to Groundwater 

Monitor Interval Elevation a Date Water Elevation 
Well (ft bgs) (ft msl) Measured (ft btoc) (ft msl) 

DBS-1 56.0-76.0 3817.09 04/08/09 62.38 3754.71 

05/11/11 64.70 3752.39 

10/04/11 Well destroyed 

DBS-1R 58.0-78.0 3817.00 b 04/30/12 

09/10/12 

06/23/13 

DBS-2 58.0-78.0 3820.50 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

06/23/13 

DBS-3 56.0-76.72 3816.66 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

06/23/13 

DBS-4 56.0-76.0 3820.37 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

06/23/13 

DBS-5 56.9-76.9 3820.66 04/08/09 

05/11/11 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

63.60 

65.65 

64.40 

65.45 

66.80 

65.87 

65.96 

66.26 

67.45 

67.03 

60.67 

61.25 

61.25 

61.11 

61.41 

61.81 

62.08 

66.27 

67.23 

66.67 

66.76 

67.02 

67.78 

67.70 

62.99 

63.45 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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3753.40 

3751.35 

3752.60 
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3755.41 

3755.41 

3755.55 

3755.25 

3754.85 

3754.58 

3754.10 

3753.14 

3753.70 

3753.61 

3753.35 

3752.59 

3752.67 

3757.67 

3757.21 
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Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 4 

Top of 
Screen Casing 

Monitor Interval Elevation a Date 
Well (ft bgs) (ft msl) Measured 

DBS-5 (cont.) 56.9-76.9 3820.66 10/04/11 

02/08/12 

04/30/12 

09/10/12 

06/23/13 

DBS-6 56.7-76.7 3812.65 04/07/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

06/23/13 

DBS-7 55.1-75.1 3810.21 04/07/09 

DBS-8 55.2-75.2 3810.70 04/07/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

06/23/13 

DBS-9 48.0-68.0 3806.26 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

06/23/13 

NW-1s 52.95-72.95 3817.33 04/08/09 

NW-1m 99.31-119.31 3817.35 04/08/09 

•Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

Depth to 
Water 

(ft btoc) 

63.41 

63.46 

63.70 

63.92 

64.30 

62.75 

63.11 

63.16 

63.20 

63.43 

63.60 

63.74 

61.74 

61.20 

61.67 

61.71 

61.77 

62.00 

62.15 

62.28 

53.93 

54.39 

54.59 

54.53 

54.68 

54.77 

55.04 

62.35 

62.25 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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Groundwater 
Elevation 
(ft msl) 

3757.25 

3757.20 

3756.96 

3756.74 

3756.36 

3749.90 

3749.54 

3749.49 

3749.45 

3749.22 

3749.05 

3748.91 

3748.47 

3749.50 

3749.03 

3748.99 

3748.93 

3748.70 

3748.55 

3748.42 

3752.33 

3751.87 

3751.67 

3751.73 

3751.58 

3751.49 

3751.22 

3754.98 

3755.10 

b. - . ± • )f_ r U ii IIMFIIP 
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Daniel B. Stephens & Associates, Inc. 

Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 4 

Top of 
Screen Casing 

Monitor Interval Elevation a Date 
Well (ft bgs) (ft msl) Measured 

NW-1d 149.45-169.45 3817.35 04/08/09 

NW-2s 53.35-73.35 3812.50 04/08/09 

NW-2m 93. 72-113. 72 3812.45 04/08/09 

NW-2d 126.87-146.87 3812.46 04/08/09 

PMW-1 63-78 3821.17 06/23/08 

04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

06/23/13 

MW-1 120-140 NA 06/23/08 

MW-2 127-147 3812.68 06/23/08 

04/07/09 

MW-3 NA 3812.05 06/23/08 

04/07/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

06/23/13 

MW-4 111-131 3811.33 06/23/08 

04/07/09 

MW-5 112-132 3808.96 06/23/08 

04/07/09 

05/11/11 

10/04/11 

• Top of casing elevations suNeyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation suNeyed by Pettigrew & Assoc. on June 13, 2012. 

Depth to 
Water 

(ft btoc) 

62.04 

63.08 

63.27 

66.41 

67.51 

65.97 

68.70 

66.95 

66.69 

67.27 

69.77 

68.40 

59.90 

61.42 

61.65 

62.06 

62.02 

62.91 

62.91 

62.95 

63.39 

63.50 

63.36 

62.12 

62.51 

60.60 

60.79 

61.17 

61.72 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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Groundwater 
Elevation 
(ft msl) 

3755.31 

3749.42 

3749.18 

3746.05 

3753.66 

3755.20 

3752.47 

3754.22 

3754.48 

3753.90 

3751.40 

3752.77 

NA 
3751.26 

3751.03 

3749.99 

3750.03 

3749.14 

3749.14 

3749.10 

3748.66 

3748.55 

3748.69 

3749.21 

3748.82 

3748.36 

3748.17 

3747.79 

3747.24 
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Daniel B. Stephens & Associates, Inc . 

Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 4 of 4 

Top of 
Screen Casing 

Monitor Interval Elevation a Date 
Well (ft bgs) (ft msl) Measured 

MW-5 (cont.) 112-132 3808.96 02/08/12 

04/30/12 

09/10/12 

06/23/13 

MW-6 NA 3810.17 06/23/08 

04/07/09 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012 . 

Depth to Groundwater 
Water Elevation 

(ft btoc) (ft msl) 

61.23 3747.73 

61.50 3747.46 

61.65 3747.31 

61.75 3747.21 

62.17 3748.00 

62.41 3747.76 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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Daniel B. Stephens & Associates, Inc. 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 4 

Chloride 

Concentration 

Monitor Well Date (mg/L) a 

New Mexico Water Quality Control Commission Standard 250 

DBS-1 04/08/09 320 

05/12/11 940 

10/04/11 Well destroyed 

D8S-1R 05/01/12 3,000 

09/11/12 3,200 

06/25/13 3,300 

DBS-2 04/08/09 14 

05/12/11 25 

10/05/11 18 

02/09/12 22 
05/01/12 24 

09/11/12 44 

06/25/13 36 

DBS-3 04/08/09 36 

05/12/11 35 

10/05/11 34 

02/09/12 34 

05/01/12 33 

09/11/12 34 

06/24/13 32 

DBS-4 04/08/09 38 

05/12/11 33 

10/05/11 32 

02/09/12 32 

05/01/12 31 

09/11/12 32 

06/25/13 31 

DBS-5 04/08/09 65 

05/12/11 140 

10/05/11 140 

02/09/12 140 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance to Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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Daniel B. Stephens & Associates, Inc. 

I 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 4 

Chloride 

Concentration 

Monitor Well Date (mg/L) a 

New Mexico Water Quality Control Commission Standard I 250 

DBS-5 (cont.) 04/30/12 150 

09/11/12 160 

06/24/13 160 

DBS-6 04/07/09 380 
05/12/11 410 
10/05/11 400 
02/09/12 380 
04/30/12 400 
09/11/12 390 
06/24/13 340 

DBS-7 04/07/08 570 
DBS-8 04/07/09 58 

05/12/11 36 

10/05/11 140 

02/09/12 41 

04/30/12 41 

09/10/12 42 

06/24/13 45 

DBS-9 04/08/09 210 

05/12/11 600 
10/05/11 440 
02/09/12 290 
04/30/12 330 
09/11/12 320 
06/24/13 200 

NW-1s 04/08/09 630 

NW-1m 04/08/09 57 

NW-1d 04/08/09 38 

NW-2s 04/08/09 410 
NW-2m 04/08/09 570 
NW-2d 04/08/09 4,700 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 
0 

Samples analyzed in accordance to Standard Method 4500-CI B . 

mg/L = Milligrams per liter 
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Daniel B. Stephens & Associates, Inc . 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 4 

Chloride 

Concentration 

Monitor Well Date 

New Mexico Water Quality Control Commission Standard 

PMW-1 02/27/08 

05/30/08 

06/23/08 

04/08/09 

05/12/11 

10/05/11 

02/09/12 

05/01/12 

09/11/12 

06/25/13 

MW-1 05/30/08 

06/23/08 

MW-2 02/27/08 

05/30/08 

06/23/08 

04/07/09 

MW-3 02/27/08 

05/30/08 

06/23/08 

04/07/09 

05/12/11 

10/05/11 

02/09/12 

04/30/12 

09/10/12 

06/24/13 

MW-4 02/27/08 

05/30/08 

06/23/08 

04/07/09 

MW-5 02/27/08 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance to Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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(mg/L) a 

250 

9,500 b 

8,600 b 

12,700 

11,000 

13,000 

12,000 

12,000 

12,000 

14,000 

14,000 
75b 

243 

120b 

sob 

1,480 

1,200 
348b 

360b 

1,090 

17,000 

16,000 

14,000 

15,000 

14,000 

16,000 

12,000 
476b 

512b 

5,730 

6,600 

1,280b 
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Daniel B. Stephens & Associates, Inc . 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 4 of 4 

Chloride 

Concentration 

Monitor Well Date (mg/L) a 

New Mexico Water Quality Control Commission Standard 250 

MW-5 (cont.) 05/30/08 1,220b 

06/23/08 1,260 

04/07/09 1,300 

05/12/11 1,500 

10/05/11 1,500 

02/09/12 1,500 

04/30/12 1,400 

09/10/12 1,500 

06/24/13 1,300 

MW-6 02/27/08 32b 

05/30/08 36b 

06/23/08 31.4 

04/07/09 25 

Ranch Headquarters Supply Well 06/23/08 35.4 

Brine Station Fresh Water Supply Well 02/27/08 630b 

05/30/08 590b 

06/23/08 650 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance with EPA method 300.0, unless otherwise noted. 
0 

Samples analyzed in accordance with Standard Method 4500-CI B. 
mg/L = Milligrams per liter 
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Daniel B. Stephens & Associates, Inc . 

Table 3. Summary of Cumulative Extracted Groundwater Volumes 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 1 

Days of Average Flow Rate Extracted Volume 

Recovery Well Date Operation (gpm) (gal) 

RW-1 04/07/12 Groundwater extraction started 

05/01/12 24 2.1 73,740 

09/11/12 154 2.9 636,237 

06/25/13 441 4.1 2,599,392 

RW-2 04/06/12 Groundwater extraction started 

05/01/12 25 2.5 

09/11/12 158 4.3 

12/14/12 a 252 3.9 

• Pump went down on 12/14/12 due to a blown inner shaft motor seal. 

gpm = gallons per minute 
gal = gallons 
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91,450 

963,789 

1,406,748 
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Laboratory Report 
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HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

July 05, 2013 

Mike McVey 

Daniel B. Stephens & Assoc. 
6020 Academy NE Suite 100 

Albuquerque, NM 87109 
TEL: (505) 822-9400 

FAX (505) 822-8877 

RE: Salty Dog 

Dear Mike Mc Vey: 

Hall Environmental Analysis Laboratory 

4901 Hawkins NE 
Albuquerque, NM 87109 

TEL: 505-345-3975 FAX 505-345-4107 
Website: www.hallenvironmental.com 

OrderNo.: 1306B07 

Hall Environmental Analysis Laboratory received 11 sample(s) on 6/26/2013 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites. In order to 
properly interpret your results it is imperative that you review this report in its entirety. 
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation. Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag. 
When necessary, data qualifers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed. All samples are reported, as 
received, unless otherwise indicated. Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time. 

Please don't hesitate to contact HEAL for any additional information or clarifications . 

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190 

Sincerely, 

Andy Freeman 

Laboratory Manager 

4901 Hawkins NE 
Albuquerque, NM 87109 
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Analytical Report 

Hall Environmental Analysis Laboratory, Inc . 
Lab Order: 1306B07 

Date Reported: 7/5/2013 

CLIENT: 
Project: 

Daniel B. Stephens & Assoc. 
Salty Dog 

Lab ID: 1306B07-001 

Client Sample ID: MW-5 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1306B07-002 

Client Sample ID: MW-3 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1306B07-003 

Client Sample ID: DBS-8 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1306B07-004 

Client Sample ID: DBS-6 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1306B07-005 

Client Sample ID: DBS-9 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Result 

1300 

Result 

12000 

Result 

45 

Result 

340 

Result 

200 

Lab Order: 1306B07 

Collection Date: 6/24/2013 9:31 :00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed Batch ID 

50 mg/L 

Analyst: JRR 

100 6/27/20132:49:14PM R1162~ 

Collection Date: 6/24/2013 10:33:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed Batch ID 

500 mg/L 

Analyst: JRR 

1E 7/1/201310:07:11 PM R1169~ 

Collection Date: 6/24/2013 11 :08 :00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed Batch ID 

5.0 mg/L 

Analyst: JRR 

10 6/27/20133:26:26PM R1162~ 

Collection Date: 6/24/2013 11:40:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed Batch ID 

50 mg/L 

Analyst: JRR 

100 6/27/20134:03:40 PM R1162~ 

Collection Date: 6/24/2013 1:30:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed Batch ID 

50 mg/L 

Analyst: JRR 

100 6/27/2013 4:28:29 PM R1162~ 

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information. 

Qualifiers: • Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank 

E Value above quantitation range H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 1 of 4 
0 RSD is greater than RSD!imit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 
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Analytical Report 

Hall Environmental Analysis Laboratory, Inc. 
Lab Order: 1306B07 

Date Reported: 7/5/2013 

CLIENT: 
Project: 

Daniel B. Stephens & Assoc. 
Salty Dog 

Lab ID: 1306B07-006 

Client Sample ID: DBS-5 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1306B07-007 

Client Sample ID: DBS-3 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1306B07-008 

Client Sample ID: DBS-2 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1306B07-009 

Client Sample ID: DBS-4 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1306B07-010 

Client Sample ID: DBS-IR 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Result 

160 

Result 

32 

Result 

36 

Result 

31 

Result 

3300 

Lab Order: 1306B07 

Collection Date: 6/24/2013 2:45:00 PM 

Matrix: AQUEOUS 

RL Qua) Units DF Date Analyzed Batch ID 

5.0 mg/L 

Analyst: JRR 

10 6/27/20135:05:42PM R1162f 

Collection Date: 6/24/2013 6:50:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed Batch ID 

5.0 mg/L 

Analyst: JRR 

10 6/27/2013 5:30:32 PM R1162f 

Collection Date: 6/25/2013 10:40:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed Batch ID 

5.0 mg/L 

Analyst: JRR 

10 6/27/20135:55:21PM R1162f 

Collection Date: 6/25/2013 11 :08 :00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed Batch ID 

5.0 mg/L 

Analyst: JRR 

10 6/27/20136:20:11 PM R1162f 

Collection Date: 6/25/2013 11 :44:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed Batch ID 

100 mg/L 

Analyst: JRR 

200 7/1/201310:19:35 PM R1169' 

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information. 

Qualifiers: * Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank 

E Value above quantitation range H Holding times for preparation or analysis exceeded 

1 Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 2 of 4 
0 RSD is greater than RSDlimit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recoveiy limits RL Reporting Detection Limit 
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Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 
Project: 

Lab ID: 

Daniel B. Stephens & Assoc. 

Salty Dog 

1306B07-0l l 

Analytical Report 

Lab Order: 1306B07 

Date Reported: 7/5/2013 

Lab Order: 1306B07 

Collection Date: 6/25/2013 3:00:00 PM 

Matrix: AQUEOUS Client Sample ID: PMW-1 

Analyses Result RL Qual Units DF Date Analyzed Batch ID 

EPA METHOD 300.0: ANIONS 

Chloride 14000 1000 

Analyst: JRR 

mg/L 2E 7/1/2013 10:32:00 PM R1169~ 

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information. 

Qualifiers: • Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank 

E Value above quantitation range H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 3 of 4 

0 RSD is greater than RSD!imit p Sample pH greater than 2 for VOA and TOC only. 

R RPO outside accepted recovery limits RL Reporting Detection Limit 
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- QC SUMMARY REPORT 
• Hall Environmental Analysis Laboratory, Inc. 

- Client: Daniel B. Stephens & Assoc. 

• Project: Salty Dog 

- Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

• Client ID: PBW Batch ID: R11629 RunNo: 11629 

Prep Date: Analysis Date: 6/27/2013 SeqNo: 329847 Units: mg/L - Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

• Chloride ND 0.50 

Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions - Client ID: LCSW Batch ID: R11629 RunNo: 11629 .. 
Prep Date: Analysis Date: 6/27/2013 SeqNo: 329848 Units: mg/L - Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

• Chloride 4.8 0.50 5.000 0 96.0 90 110 

Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions -Client ID: PBW Batch ID: R11629 RunNo: 11629 

• Prep Date: Analysis Date: 6/27/2013 SeqNo: 329910 Units: mg/L 

- Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

Chloride ND 0.50 .. 
Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions - Client ID: LCSW Batch ID: R11629 RunNo: 11629 

• Prep Date: Analysis Date: 6/27/2013 SeqNo: 329911 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO -Chloride 4.5 0.50 5.000 0 90.9 90 110 

• Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions - Client ID: PBW Batch ID: R11694 RunNo: 11694 

• Prep Date: Analysis Date: 7/1/2013 SeqNo: 331965 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO -Chloride ND 0.50 

• Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions 

- Client ID: LCSW Batch ID: R11694 RunNo: 11694 

Prep Date: Analysis Date: 7/1/2013 SeqNo: 331966 Units: mg/L .. 
Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO - Chloride 4.6 0.50 5.000 0 91.5 90 110 --• 

- Qualifiers: 

• Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank • E Value above quantitation range H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit - 0 RSD is greater than RSD1imit p Sample pH greater than 2 for VOA and TOC only. .. R RPD outside accepted recovery limits RL Reporting Detection Limit 

--

WO#: 

RPDLimit 

RPDLimit 

RPDLimit 

RPDLimit 

RPDLimit 

RPDLimit 

1306B07 

05-Jul-13 

Qua! 

Qual 

Qua! 

Qua! 

Qual 

Qua! 

Page 4 of4 
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HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

Albuquerque, NM8710~ Sample Log-In Check List 
TEL: 505-345-3975 FAX: 505-345-4101 

II Website: www.hallenvlronmental.com 

Client Name: DBS Work Order Number: 1306B07 -• -• 
• -• 
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September 27, 2012 

Mr. Jim Griswold 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, NM 87505-4225 

Re: Salty Dog Brine Station - First Quarterly Groundwater Monitoring and O&M Report 

Dear Mr. Griswold: 

On behalf of PAB Services, Inc., Daniel B. Stephens & Associates, Inc. (DBS&A) is pleased to 
submit the enclosed groundwater monitoring and O&M report for the Salty Dog brine station located 
in Lea County, New Mexico. The report documents results of the first quarter groundwater 
monitoring activities completed at the site on September 10 and 11, 2012, as well as groundwater 
extraction system operations and maintenance information. 

Please do not hesitate to call me at (505) 353-9130 if you have any questions or require additional 
information. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 

/}~_0.// 
Michael D. Mcvef7 
Senior Hydrogeologist 

Enclosures 

cc: Pieter Bergstein, PAB Services, Inc. 

S:\Projects\ES08.0l l 8.03 _Salty_ Dog_ GWM-O&M\Docsll st Qtrly Mon_ O&M\Griswold _ 092712.doc 

Daniel B. Stephens & Associates, Inc. 

6020 Academy Rd., NE, Suite I 00 

Albuquerque, NM 87109-3315 

505-822-9400 

FAX 505-822-8877 
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Lea County, New Mexico 

Prepared for New Mexico Energy, Minerals and Natural 

Resources Department 

Oil Conservation Division, Environmental Bureau 

September 27, 2012 

Daniel B. Stephens & Associates, Inc. 
6020 Academy NE, Suite 100 • Albuquerque, New Mexico 87109 



--.. 
-• 
1!1111 

lilll 

-• -• -.. 
-• .. .. 
-
Ill 

-... 
---• -• .. 
• 

--• 
---... 

Daniel B. Stephens & Associates, Inc . 

1. INTRODUCTION 

FIRST QUARTERLY GROUNDWATER 
MONITORING AND O&M REPORT 

SALTY DOG BRINE STATION 
LEA COUNTY, NEW MEXICO 

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this groundwater monitoring and 

operations and maintenance (O&M) report for submission to the New Mexico Energy, Minerals 

and Natural Resources Department Oil Conservation Division (OCD) Environmental Bureau on 

behalf of PAB Services, Inc. (PAB) for the Salty Dog brine station (the site) located in Lea County, 

New Mexico (Figure 1 ). The report summarizes activities conducted at the site on September 10 

and 11, 2012 . 

The site is comprised of a northern portion where the brine pond was located prior to closure in 

October 2008 and a southern portion where the brine well is located. The brine pond area and 

the brine well area are separated by approximately 2,500 feet, joined by a dirt road. Since the 

closure of the brine pond, a number of frac tanks have been stationed in the northern portion of 

the site to serve as storage for brine that is produced for resale. A concrete truck loading pad is 

located near the frac tanks. The brine well is currently not operational and attempts are being 

made to redrill the well and restore brine production. Six monitor wells (PMW-1, DBS-1 R, and 

DBS-2 through DBS-5), one nested well (NW-1), and one recovery well (RW-1) are located in the 

former brine pond area. Nine monitor wells (MW-2 through MW-6, DBS-6 through DBS-9), one 

nested well (NW-2), and one recovery well (RW-2) are located in the brine well area (Figure 1). 

A groundwater extraction system was installed by DBS&A at the site in early April 2012 to 

provide hydraulic control of the chloride groundwater plumes present beneath the former brine 

pond area and brine well area. The extraction system consists of two submersible pumps, 

conveyance lines, electrical power, and controls to extract groundwater from recovery wells 

RW-1 (former brine pond area) and RW-2 (brine well area), and convey the extracted 

groundwater to on-site frac tanks for off-site disposal. 

1 
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Daniel B. Stephens & Associates, Inc . 

2. SCOPE OF WORK 

The scope of work for groundwater monitoring consisted of measuring fluid levels in and collecting 

groundwater samples from 11 monitor wells for laboratory analysis. The monitor wells included in 

the quarterly sampling were selected in consultation with the OCD project manager, Jim Griswold, 

on October 4, 2010. Groundwater samples were submitted to Hall Environmental Analysis 

Laboratory (HEAL) in Albuquerque, New Mexico for chloride analysis using U.S. Environmental 

Protection Agency (EPA) Test Method 300.0 . 

3. MONITORING ACTIVITIES 

Fluid Level Measurement 

On September 10, 2012, DBS&A measured fluid levels in monitor wells DBS-1R, DBS-2 through 

DBS-5 and PMW-1 in the former brine pond area, and DBS-6, DBS-8, DBS-9, MW-3, and MW-5 

in the brine well area using a properly decontaminated electronic water level meter (Figure 1 ). 

Table 1 provides a summary of the fluid level measurements and groundwater elevations . 

The average depth to water beneath the former brine pond area during this monitoring event was 

66.06 feet below ground surface (ft bgs), decreasing approximately 1.18 feet since the last 

monitoring event in April 2012. Water levels in DBS-1R and PMW-1, the wells closest to 

extraction well RW-1, decreased 2.05 feet and 2.50 feet, respectively. Water levels in DBS-2, 

DBS-3, DBS-4, and DBS-5 decreased 1.19 feet, 0.40 foot, 0. 76 foot, and 0.22 foot, respectively. 

The greater drawdown observed in monitor wells DBS-1 R, PMW-1, and DBS-2 is the result of 

groundwater pumping occurring at extraction well RW-1. These three wells, compared to the 

other wells in the former brine pond area, are located in the closest proximity to the extraction 

well. 

The average depth to water beneath the brine well area was 62.73 ft bgs, decreasing 0.15 foot 

since April 2012. Water levels in DBS-6, DBS-8, MW-3, and MW-5 decreased 0.17 foot, 0.15 

foot, 0.11 foot, and 0.15 foot, respectively. The water level in DBS-9, located northeast of the 

brine well in the playa, decreased 0.09 foot. Only minor drawdown is evident in the brine well 

area from pumping of extraction well RW-2 at the current flow rate. 

2 
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Daniel B. Stephens & Associates, Inc. 

Potentiometric surface maps were prepared for the former brine pond and brine well areas and 

are included as Figures 2 and 3. The gradient increased an order of magnitude beneath the 

former brine pond area from 0.005 to 0.01 foot/foot (ft/ft) since the last monitoring event in April 

2012, and a cone of depression is apparent during this monitoring event with continued pumping 

from extraction well RW-1 (Figure 2). The direction of groundwater flow beneath the brine well 

area remains to the south-southeast with continued pumping from extraction well RW-2. The 

gradient remained unchanged at approximately 0.004 ft/ft (Figure 3) indicating that pumping at the 

current rate is having little to no effect on drawdown in the brine well area. 

Groundwater Sampling 

Groundwater samples were collected from monitor wells DBS-1 R, DBS-2 through DBS-6, PMW-1, 

DBS-8, DBS-9, MW-3, and MW-5 on September 10 and 11, 2012. DBS&A followed corporate 

standard operating procedures developed from EPA guidance during collection of all groundwater 

samples. Prior to sampling, the well was purged of a minimum of three casing volumes using a 

submersible pump to ensure that a representative sample of groundwater was collected. During 

purging, the DBS&A field technician measured water quality parameters including temperature, 

specific conductance, and pH to ensure that these parameters were stabilized to within 10 percent 

for specific conductance, 2 degrees for temperature and +/- 0.2 pH units prior to sampling . 

Sample containers were then filled, labeled, and placed on ice once the stabilization criteria were 

met. Groundwater samples were submitted under full chain-of-custody to HEAL for chloride 

analysis . 

4. ANALYTICAL RESULTS 

Table 2 summarizes chloride analytical results for the 11 groundwater samples collected on 

September 10 and 11, 2012. Figures 4 and 5 show the distribution of chloride in groundwater 

beneath the former brine pond and brine well areas for the sampling event. The laboratory 

report and chain-of-custody documentation are provided in Appendix 1. Field notes recorded 

during groundwater monitoring activities are included in Appendix 2. 

3 
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Daniel B. Stephens & Associates, Inc. 

Former Brine Pond Area Wells 

During this monitoring event, groundwater samples submitted from all of the wells in the former 

brine pond area showed increases in chloride concentrations. Increases were: DBS-1 R (3,000 

to 3,200 mg/L), DBS-2 (24 to 44 mg/L), DBS-3 (33 to 34 mg/L), DBS-4 (31 to 32 mg/L), DBS-5 

(150 to 160 mg/L), and PMW-1 (12,000 to 14,000 mg/L). Currently, only two of the six wells 

sampled in the former brine pond area contain chloride concentrations in excess of the New 

Mexico Water Quality Control Commission (NMWQCC) standard of 250 mg/L (Table 2) . 

The chloride groundwater plume in the former brine pond area remains bounded by the existing 

monitor well network. Monitor wells PMW-1 and DBS-1 R, located downgradient of the former 

brine pond, continue to show chloride concentrations in excess of the NMWQCC standard 

(Figure 4). The chloride concentration in the farthest downgradient well, DBS-4, remains below 

the standard . 

Brine Well Area Wells 

During this monitoring event, groundwater samples submitted from three of the wells in the brine 

well area showed increases in chloride concentrations. Increases were: DBS-8 (41 to 42 mg/L), 

MW-3 (14,000 to 16,000 mg/L), and MW-5 (1,400 to 1,500 mg/L). Two of the wells showed 

decreases in chloride concentrations. Decreases were: DBS-6 (400 to 390 mg/L) and DBS-9 

(330 to 320 mg/L). Currently, four of the five wells sampled in the brine well area (MW-3, MW-5, 

DBS-6, and DBS-9) contain chloride concentrations in excess of the New Mexico Water Quality 

Control Commission (NMWQCC) standard of 250 mg/L (Table 2). 

The downgradient and northern, cross-gradient extent of the chloride groundwater plume in the 

brine well area remains undefined. The monitor well located closest to the extraction well (MW-

3), the farthest downgradient well (MW-5), and the northern-most cross-gradient well (DBS-6) all 

continue to contain chloride concentrations in excess of the NMWQCC standard (Figure 5). 

The chloride concentration in monitor well DBS-9 decreased slightly during this monitoring event 

to 320 mg/L, but still continues to exceed the NMWQCC standard. DBS-9 was installed in the 

playa located northeast of the brine well to determine if documented releases that entered the 

playa in 2002 and 2005 impacted groundwater (Figure 5) . 

4 
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Daniel B. Stephens & Associates, Inc . 

5. GROUNDWATER EXTRACTION SYSTEM O&M 

Groundwater extraction from recovery well RW-1 at the former brine pond area was started on 

April 7, 2012. The flow rate for RW-1 was initially set at the design specification of 0.5 gallons 

per minute (gpm). Groundwater extraction from recovery well RW-2 at the brine well area was 

started on April 6, 2012. The flow rate for RW-2 was initially set at 1.3 gpm. After DBS&A set 

the flow rates, the PAB facility manager adjusted the flow rates upward to facilitate daily 

disposal of the extracted groundwater . 

Former Brine Pond Area 

The groundwater extraction system at RW-1 has been in operation for approximately 153 days. 

During July 2012, the system was down for a period of three days due to an electrical problem 

at the control box. The facility manager for PAB contacted an electrician and the necessary 

repairs were made to restart the pump . 

Extracted volumes of groundwater were recorded by the DBS&A field technician during the 

monitoring event and are provided in Table 3. To date, 636,237 gallons have been pumped 

from recovery well RW-1. 

Pumping of recovery well RW-1 at the current flow rate of approximately 2.9 gallons per minute 

(gpm) has resulted in a cone of depression being produced in the former brine pond area. The 

cone of depression is evident in the most recent potentiometric surface map (Figure 2). Monitor 

wells DBS-1 Rand PMW-1, both located within the cone of depression, are the only wells that 

contain chloride concentrations in excess of the NMWQCC standard. Pumping at the current 

rate is effectively controlling downgradient migration of the chloride plume, and although the 

chloride concentrations in the wells remain elevated, they are expected to decrease through 

time with continued pumping. 

Brine Well Area 

The groundwater extraction system at RW-2 has been in operation for approximately 157 days. 

The system has been operating without interruption since it was started. To date, 963,789 

gallons have been pumped from recovery well RW-2 (Table 3). 

5 
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Daniel B. Stephens & Associates, Inc . 

Pumping of recovery well RW-2 at the current flow rate of approximately 4.3 gallons per minute 

(gpm) has had little to no effect on drawdown in the brine well area. The chloride plume 

remains undefined downgradient and cross-gradient to the north of the extraction well. Monitor 

well MW-3, the well in closest proximity to the extraction well, showed an increase in chloride 

concentration since the last monitoring event which may indicate some limited hydraulic control 

of the plume; however, the farthest downgradient well, MW-5 remains elevated and, in fact, 

showed an increase in chloride concentration since the last monitoring event indicating that the 

downgradient portion of the plume is not being captured by pumping at the current rate. 

System Maintenance 

During July 2012, the PAB facility manager noted that the extraction system at RW-1 in the 

former brine pond area was not operating. An electrician was contacted by PAB to troubleshoot 

the problem and repairs were made to the control box. The pump was restarted after being 

down for three days. Since the repairs were made, the system has been operating without 

interruption . 

DBS&A did not identify any maintenance issues requiring attention during this groundwater 

monitoring event. No visible damage to any of the aboveground extraction system components 

was noted at either the RW-1 or RW-2 wellheads. Both pumps were running and no leaks were 

observed at either wellhead, along either of the conveyance lines, or at the tie-ins to the frac 

tanks. 

Future Extraction System Operation 

Flow will be maintained at the current rate at RW-1 in the former brine pond area. Minor 

increases will be made to the flow rate at RW-2 in the brine well area in the near term, if 

possible, while maintaining a volume of extracted groundwater that can be disposed of on a 

daily basis by PAB. Once the brine well is brought back online, full-scale operation of the 

extraction system will begin with reinjection of the extracted groundwater into the brine well. At 

that time, the flow rate for RW-2 will be increased to meet the design specification of 15 gpm . 

6 
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Daniel B. Stephens & Associates, Inc . 

6. RECOMMENDATIONS 

Based on the groundwater monitoring results, DBS&A recommends the following: 

• Continue quarterly groundwater sampling to assess the groundwater extraction system 

performance by the collection of groundwater samples for laboratory analysis from the 

on-site monitor wells. 

• Maintain the current flow rate of approximately 2.9 gpm from extraction well RW-1 and 

reevaluate during the next monitoring event based on chloride concentrations in DBS-1 R 

and PMW-1. 

• If possible, increase the flow rate from extraction well RW-2 while still maintaining a 

volume of extracted groundwater that can be disposed of on a daily basis by PAB. 

• Once the brine well is brought back online, increase the flow rate from extraction well 

RW-2 to meet the design specification of 15 gpm with reinjection of the extracted 

groundwater from RW-1 and RW-2 into the brine well. 

7 
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Explanation 
oes-2 Well designation 
3753.05 Groundwater elevation , ft msl 

0 
• Groundwater elevation (ft msl) 

Potentiometric surface elevation contour (ft msl) 

j c:::::>Groundwater flow direction (dashed where inferred) 
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National Agriculture Imagery 
Program (NAIP), dated 
May 13, 2009 
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Explanation 
MW-5 Well designation 
3747.31 Groundwater elevation , ft msl 

• Groundwater elevation (ft msl) 

Potentiometric surface elevation contour (ft msl) 

Source: National Agricul ture Imagery 
Program (NAIP) , dated 
May 13, 2009 
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Potentiometric Surface Elevations 
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Explanation 
oes-s Well designation 
160 Chloride concentration (mg/L) 

0 Monitor well location 

BOLD ind icates concentration equal to or 
greater than the NMWQCC standard. 
NS = Not sampled 

Source: National Agriculture Imagery 
Program (NAIP) , dated 
May 13, 2009 

SAL TY DOG BRINE STATION 

Former Brine Pond Area 
Chloride Concentrations in Groundwater 

September 11, 2012 
Daniel B. Stephens & Associates, Inc.------------------• 
912512012 JN Esos.011s.01 Figure 4 



Explanation 
Well designation 
Chloride concentration (mg/L) 

0 Monitor well location 

BOLD indicates concentration equal to or 
greater than the NMWQCC standard. 
NS = Not sampled 

Source: National Agriculture Imagery 
Program (NAIP) , dated 
May 13, 2009 

SAL TY DOG BRINE STATION 

Playa Lake and Brine Well Area 
Chloride Concentrations in Groundwater 

September 10 and 11, 2012 
Daniel B. Stephens & Associates, Inc.---------------.....,,-~ 
912s12012 JN Esoa.011a.01 Figure 5 
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Daniel B. Stephens & Associates, Inc . 

Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 3 

Top of 
Screen Casing Depth to Groundwater 

Monitor Interval Elevation a Date Water Elevation 
Well (ft bgs) (ft msl) Measured (ft btoc) (ft msl) 

DBS-1 56.0-76.0 3817.09 04/08/09 62.38 3754.71 

05/11/11 64.70 3752.39 

10/04/11 Well destroyed 

DBS-1R 58.0-78.0 3817.00 b 04/30/12 

09/10/12 

DBS-2 58.0-78.0 3820.50 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

DBS-3 56.0-76.72 3816.66 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

DBS-4 56.0-76.0 3820.37 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

DBS-5 56.9-76.9 3820.66 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012 . 

63.60 

65.65 

65.45 

66.80 

65.87 

65.96 

66.26 

67.45 

60.67 

61.25 

61.25 

61.11 

61.41 

61.81 

66.27 

67.23 

66.67 

66.76 

67.02 

67.78 

62.99 

63.45 

63.41 

63.46 

63.70 

63.92 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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3753.40 

3751.35 

3755.05 

3753.70 

3754.63 

3754.54 

3754.24 

3753.05 

3755.99 

3755.41 

3755.41 

3755.55 

3755.25 

3754.85 

3754.10 

3753.14 

3753.70 

3753.61 

3753.35 

3752.59 

3757.67 

3757.21 

3757.25 

3757.20 

3756.96 

3756.74 
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Daniel B. Stephens & Associates, Inc . 

Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 3 

Top of 
Screen Casing 

Monitor Interval Elevation a Date 
Well (ft bgs) (ft msl) Measured 

DBS-6 56.7-76.7 3812.65 04/07/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

DBS-7 55.1-75.1 3810.21 04/07/09 

DBS-8 55.2-75.2 3810.70 04/07/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

DBS-9 48.0-68.0 3806.26 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

NW-1s 52.95-72.95 3817.33 04/08/09 

NW-1m 99.31-119.31 3817.35 04/08/09 

NW-1d 149.45-169.45 3817.35 04/08/09 

NW-2s 53.35-73.35 3812.50 04/08/09 

NW-2m 93.72-113.72 3812.45 04/08/09 

NW-2d 126.87-146.87 3812.46 04/08/09 

PMW-1 63-78 3821.17 06/23/08 

04/08/09 

05/11/11 

10/04/11 

"Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

Depth to 
Water 

(ft btoc) 

62.75 

63.11 

63.16 

63.20 

63.43 

63.60 

61.74 

61.20 

61.67 

61.71 

61.77 

62.00 

62.15 

53.93 

54.39 

54.59 

54.53 

54.68 

54.77 

62.35 

62.25 

62.04 

63.08 

63.27 

66.41 

67.51 

65.97 

68.70 

66.95 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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Groundwater 
Elevation 
(ft msl) 

3749.90 

3749.54 

3749.49 

3749.45 

3749.22 

3749.05 

3748.47 

3749.50 

3749.03 

3748.99 

3748.93 

3748.70 

3748.55 

3752.33 

3751.87 

3751.67 

3751.73 

3751.58 

3751.49 

3754.98 

3755.10 

3755.31 

3749.42 

3749.18 

3746.05 

3753.66 

3755.20 

3752.47 

3754.22 
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Daniel B. Stephens & Associates, Inc. 

Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 3 

Top of 
Screen Casing 

Monitor Interval Elevation a Date 
Well (ft bgs) (ft msl) Measured 

PMW-1 (cont.) 63-78 3821.17 02/08/12 

04/30/12 

09/10/12 

MW-1 120-140 NA 06/23/08 

MW-2 127-147 3812.68 06/23/08 

04/07/09 

MW-3 NA 3812.05 06/23/08 

04/07/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

MW-4 111-131 3811.33 06/23/08 

04/07/09 

MW-5 112-132 3808.96 06/23/08 

04/07/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

09/10/12 

MW-6 NA 3810.17 06/23/08 

04/07/09 

"Top of casing elevations suNeyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation suNeyed by Pettigrew & Assoc. on June 13, 2012. 

Depth to Groundwater 
Water Elevation 

(ft btoc) (ft msl) 

66.69 3754.48 

67.27 3753.90 

69.77 3751.40 

59.90 NA 
61.42 3751.26 

61.65 3751.03 

62.06 3749.99 

62.02 3750.03 

62.91 3749.14 

62.91 3749.14 

62.95 3749.10 

63.39 3748.66 

63.50 3748.55 

62.12 3749.21 

62.51 3748.82 

60.60 3748.36 

60.79 3748.17 

61.17 3747.79 

61.72 3747.24 

61.23 3747.73 

61.50 3747.46 

61.65 3747.31 

62.17 3748.00 

62.41 3747.76 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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Daniel B. Stephens & Associates, Inc . 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 4 

Chloride 

Concentration 

Monitor Well Date (mg/L) a 

New Mexico Water Quality Control Commission Standard 250 

DBS-1 04/08/09 320 
05/12/11 940 
10/04/11 Well destroyed 

DBS-1R 05/01/12 3,000 
09/11/12 3,200 

DBS-2 04/08/09 14 

05/12/11 25 

10/05/11 18 

02/09/12 22 

05/01/12 24 

09/11/12 44 

DBS-3 04/08/09 36 

05/12/11 35 

10/05/11 34 

02/09/12 34 

05/01/12 33 

09/11/12 34 

DBS-4 04/08/09 38 

05/12/11 33 

10/05/11 32 

02/09/12 32 

05/01/12 31 

09/11/12 32 

DBS-5 04/08/09 65 

05/12/11 140 

10/05/11 140 

02/09/12 140 

04/30/12 150 

09/11/12 160 

DBS-6 04/07/09 380 
05/12/11 410 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 
0 

Samples analyzed in accordance to Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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Daniel B. Stephens & Associates, Inc . 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 4 

Chloride 

Concentration 

Monitor Well Date 

"'-·· • • ,vico Water Quality Control Commission Standard 

DBS-6 (cont.) 10/05/11 

02/09/12 

04/30/12 

09/11/12 

DBS-7 04/07/08 

DBS-8 04/07/09 

05/12/11 

10/05/11 

02/09/12 

04/30/12 

09/10/12 

DBS-9 04/08/09 

05/12/11 

10/05/11 

02/09/12 

04/30/12 

09/11/12 

NW-1s 04/08/09 

NW-1m 04/08/09 

NW-1d 04/08/09 

NW-2s 04/08/09 

NW-2m 04/08/09 

NW-2d 04/08/09 

PMW-1 02/27/08 

05/30/08 

06/23/08 

04/08/09 

05/12/11 

10/05/11 

02/09/12 

05/01/12 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance to Standard Method 4500-CI B . 

mg/L = Milligrams per liter 
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(mg/L) a 

250 

400 

380 

400 

390 

570 

58 

36 

140 

41 

41 

42 

210 

600 

440 

290 

330 
320 

630 

57 

38 

410 
570 

4,700 
9,500 b 

8,600 b 

12,700 

11,000 

13,000 

12,000 

12,000 

12,000 
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Daniel B. Stephens & Associates, Inc . 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 4 

Chloride 

Concentration 

Monitor Well Date 

New Mexico Water Quality Control Commission Standard 

PMW-1 (cont.) 09/11/12 

MW-1 05/30/08 

06/23/08 

MW-2 02/27/08 

05/30/08 

06/23/08 

04/07/09 

MW-3 02/27/08 

05/30/08 

06/23/08 

04/07/09 

05/12/11 

10/05/11 

02/09/12 

04/30/12 

09/10/12 

MW-4 02/27/08 

05/30/08 

06/23/08 

04/07/09 

MW-5 02/27/08 

05/30/08 

06/23/08 

04/07/09 

05/12/11 

10/05/11 

02/09/12 

04/30/12 

09/10/12 

MW-6 02/27/08 

05/30/08 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance to Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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(mg/L) a 

250 

14,000 
75 b 

243 

120b 

80b 

1,480 

1,200 
348b 

360b 

1,090 

17,000 

16,000 

14,000 

15,000 

14,000 

16,000 
476b 
512 b 

5,730 

6,600 
1,280 b 

1,220 b 

1,260 
1,300 

1,500 
1,500 

1,500 

1,400 

1,500 
32b 

36b 
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Daniel B. Stephens & Associates, Inc . 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 4 of 4 

Chloride 

Concentration 

Monitor Well Date (mg/L) a 

New Mexico Water Quality Control Commission Standard 250 

MW-6 (cont.) 06/23/08 31.4 

04/07/09 25 

Ranch Headquarters Supply Well 06/23/08 35.4 

Brine Station Fresh Water Supply Well 02/27/08 630b 

05/30/08 590b 

06/23/08 650 

Bold indicates concentrations that exceed the applicable standard . 

a All samples analyzed in accordance with EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance with Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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Daniel B. Stephens & Associates, Inc . 

Table 3. Summary of Extracted Groundwater Volumes 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 1 

Days of Average Flow Rate Extracted Volume 

Recovery Well Date Operation (gpm) (gal) 

RW-1 05/01/12 23 2.2 73,740 

09/11/12 153 2.9 636,237 

RW-2 05/01/12 24 2.6 91,450 

09/11/12 157 4.3 963,789 

gpm = gallons per minute 
gal = gallons 
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Laboratory Report 
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HALL 
ENVIRONMl!NTAL 
ANALYSIS 
LABORATORY 

September 18, 2012 

MikeMcVey 

Daniel B. Stephens & Assoc. 
6020 Academy NE Suite 100 

Albuquerque, NM 87109 
TEL: (505) 822-9400 

FAX (505) 822-8877 

RE: Salty Dog 

Dear Mike Mc Vey: 

Hall Environmental Analysis Laboratory 

4901 Hawkins NE 

Albuquerque, NM87109 

TEL: 505-345-3975 FAX: 505-345-4107 
Website: www.hallenvironmental.com 

OrderNo.: 1209467 

Hall Environmental Analysis Laboratory received 11 sample(s) on 9/12/2012 for the 
analyses presented in the following report . 

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites. See the 
sample checklist and/or the Chain of Custody for information regarding the sample receipt 
temperature and preservation. Data qualifiers or a narrative will be provided if the sample 
analysis or analytical quality control parameters require a flag. All samples are reported 
as received unless otherwise indicated. Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time. 

Please don't hesitate to contact HEAL for any additional information or clarifications . 

Sincerely, 

Andy Freeman 

Laboratory Manager 

4901 Hawkins NE 
Albuquerque, NM 87109 
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Analytical Report 

Lab Order: 1209467 

Hall Environmental Analysis Laboratory, Inc . Date Reported: 9/18/2012 

CLIENT: 
Project: 

Daniel B. Stephens & Assoc. 
Salty Dog 

Lab ID: 1209467-001 

Client Sample ID: MW-5 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1209467-002 

Client Sample ID: MW-3 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1209467-003 

Client Sample ID: DBS-8 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1209467-004 

Client Sample ID: DBS-6 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1209467-005 

Client Sample ID: DBS-9 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1209467-006 

Client Sample ID: DBS-4 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Result 

1500 

Result 

16000 

Result 

42 

Result 

390 

Result 

320 

Result 

32 

Qualifiers: * Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 
p Sample pH greater than 2 

RL Reporting Detection Limit 

Lab Order: 1209467 

Collection Date: 9/10/2012 2:45:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

Analyst: JRR 

50 mg/L 100 9/13/2012 7:49:47 PM 

Collection Date: 9/10/2012 3:47:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

500 

Analyst: JRR 

mg/L 1000 9/15/20121:40:58AM 

Collection Date: 9/10/2012 6:36:00 PM 

Matrix: AQUEOUS 

RL Qua) Units DF Date Analyzed 

10 mg/L 20 

Analyst: JRR 

9/12/2012 7:16:57 PM 

Collection Date: 9/11/2012 8:08:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

25 mg/L 50 

Analyst: JRR 

9/13/2012 8:39:25 PM 

Collection Date: 9/11/2012 8:50:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

10 mg/L 20 

Analyst: JRR 

9/12/2012 8:06:37 PM 

Collection Date: 9/11/2012 9:28:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

10 mg/L 20 

Analyst: JRR 

9/12/2012 8:31:27 PM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

R RPD outside accepted recovery limits 

s s ·k R ·a d r P~ie 1 of 4 p1 e ecovery outs, e accepte recovery 1m1 
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Analytical Report 

Lab Order: 1209467 

Hall Environmental Analysis Laboratory, Inc . Date Reported: 9/18/2012 

CLIENT: 
Project: 

Daniel B. Stephens & Assoc. 
Salty Dog 

Lab ID: 1209467-007 

Client Sample ID: DBS-2 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1209467-008 

Client Sample ID: DBS-5 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1209467-009 

Client Sample ID: DBS-3 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 120946 7-0 IO 

Client Sample ID: DBS-IR 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1209467-011 

Client Sample ID: PMW-1 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Result 

44 

Result 

160 

Result 

34 

Result 

3200 

Result 

14000 

Qualifiers: * Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 
p Sample pH greater than 2 

RL Reporting Detection Limit 

Lab Order: 1209467 

Collection Date: 9/11/2012 10:05:00 AM 

Matrix: AQUEOUS 

RL Qua) Units DF Date Analyzed 

Analyst: JRR 

10 mg/L 20 9/12/2012 9:21 :06 PM 

Collection Date: 9/11/2012 10:45:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

10 

Analyst: JRR 

mg/L 20 9/12/2012 9:45:56 PM 

Collection Date: 9/11/2012 12:20:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

10 mg/L 20 

Analyst: JRR 

9/12/2012 10:10:45 PM 

Collection Date: 9/11/2012 12:55:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

250 mg/L 500 

Analyst: JRR 

9/13/2012 8:51:49 PM 

Collection Date: 9/11/2012 1:45:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

500 mg/L 1000 

Analyst: JRR 

9/15/2012 1 :53:22 AM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

R RPO outside accepted recovery limits 

s ·k ·d d l" P~ie 2 of 4 Sp1 e Recovery outs1 e accepte recovery 1m1 



--- QC SUMMARY REPORT 
WO#: 1209467 .. Hall Environmental Analysis Laboratory, Inc . 18-Sep-12 

... Client: Daniel B. Stephens & Assoc. 

• Project: Salty Dog 

- Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

• Client ID: PBW Batch ID: R5484 RunNo: 5484 

Prep Date: Analysis Date: 9/12/2012 SeqNo: 156741 Units: mg/L - Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

• Chloride ND 0.50 

Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions - Client ID: LCSW Batch ID: R5484 RunNo: 5484 
Ill 

Prep Date: Analysis Date: 9/12/2012 SeqNo: 156742 Units: mg/L 

- Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual .. Chloride 4.7 0.50 5.000 0 93.8 90 110 

Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

• Client ID: PBW Batch ID: R5528 RunNo: 5528 

• Prep Date: Analysis Date: 9/13/2012 SeqNo: 158122 Units: mg/L 

• Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride ND 0.50 
1111 

Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions .. Client ID: LCSW Batch ID: R5528 RunNo: 5528 

• Prep Date: Analysis Date: 9/13/2012 SeqNo: 158123 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual -Chloride 4.7 0.50 5.000 0 93.6 90 110 .. 
Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions -Client ID: PBW Batch ID: R5556 RunNo: 5556 

• Prep Date: Analysis Date: 9/14/2012 SeqNo: 158889 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual .. Chloride ND 0.50 

ill Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions 

Client ID: LCSW Batch ID: R5556 RunNo: 5556 
11111:' 

Prep Date: Analysis Date: 9/14/2012 SeqNo: 158890 Units: mg/L .. 
Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual - Chloride 4.8 0.50 5.000 0 96.6 90 110 

• Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

Client ID: PBW Batch ID: R5556 RunNo: 5556 - Prep Date: Analysis Date: 9/15/2012 SeqNo: 158961 Units: mg/L 

• Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride ND 0.50 .. .. Qualifiers: 

• Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank - E Value above quantitation range H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 3 of4 - p Sample pH greater than 2 R RPD outside accepted recovery limits 

• 
• 



.. 
• 
• QC SUMMARY REPORT 
• Hall Environmental Analysis Laboratory, Inc. 

-Client: 

• Project: 

- Sample ID LCS .. Client ID: LCSW 

Prep Date: 

!Ila Analyte 

• Chloride 

-• -• 
1111 .. .. 
• .. .. 
-
• 
-• -• 
---• -• .. 
Ml Qualifiers: 

Daniel B. Stephens & Assoc. 

Salty Dog 

SampType: LCS 

Batch ID: R5556 

Analysis Date: 9/15/2012 

TestCode: EPA Method 300.0: Anions 

RunNo: 5556 

Result PQL SPK value SPK Ref Val 

4.9 0.50 5.000 0 

SeqNo: 158962 

%REC Lowlimit 

97.5 90 

Units: mg/L 

Highlimit 

110 

• Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank 

%RPO 

- E Value above quantitation range H Holding times for preparation or analysis exceeded 

• -
1111 

J Analyte detected below quantitation limits 

P Sample pH greater than 2 

ND Not Detected at the Reporting Limit 

R RPD outside accepted recovery limits 

WO#: 

RPDLimit 

1209467 

18-Sep-12 

Qual 

Page 4 of4 
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Hall E11viron111en1al Analysis labomtorJ 

4901 Hawkins NE 

:-:

HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

Albuquerque. NM87/0S Sample Log-In Check List 
TEL: 505-345-3975 FAX: 505-345-4/0i 

Websile: www.hallenvironmental.con. 

: Client Name: DBS 

Received by/date: i ~-.... 

Work Order Number: 1209467 

Logged By: Lin~s~ngin 

6'e fr z.-( z_ 
9/12/2012 8:10:00 AM 

Completed By: 

Reviewed By: 

9/12/2012 12:54:12 PM 

/Jtt/,d,z. 
Chain of Cust 

1. Were seals intact? 

2. Is Chain of Custody complete? 

3. How was the sample delivered? 

Login 

4. Coolers are present? (see 19. for cooler specific information) 

5. Was an attempt made to cool the samples? 

6. Were all samples received at a temperature of >0° C to 6.o•c 

Yes No , 

Yes i.,,: No 

Client 

Yes "'· No 

Yes i.., No 

Yes \ No ,/i 

Not Present V 

Not Present ' 

NA: 

NA! 

NA i 

A1;mroved b~ client. 

7. Sample(s) In proper container(s)? 

8. Sufficient sample volume for indicated test(s)? 

9. Are samples (except VOA and ONG) properly preserved? 

1 O. Was preservative added to bottles? 

11. VOA vials have zero headspace? 

12. Were any sample containers received broken? 

13. Does paperwork match bottle labels? 
(Note discrepancies on chain of custody) 

14. Are matrices correctly Identified on Chain of Custody? 

15. Is it clear what analyses were requested? 

16. Were all holding times able to be met? 
(If no, notify customer for authorization.) 

Special Handling (if applfcab/eJ 

17. Was client notified of all discrepancies with this order? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

;": No 

:.., No 

:.., No 

No .,,: 

No 

No ~! 
:..,! No 

..,: No 

i.J'i No 

i'li No 

I ' No 1 ; 

NA 

No VOA Vials :.., 

# of preserved 
bottles checked 
for pH: 

(<2 or >12 unless noted) 
Adjusted? 

Checked by: 

NA ,1i 

Person Notified: I . . . . . . Date; r· 
:~-::. I::::=::::~••=='"' :i :;:':: L::"'"'•: :: !::··:::: :: 
Client Instructions: , 

18. Additional remarks: 

19. Cooler Information 
I Cooler No Tern °C Condition Seal Intact Seal No Si ned B 
1 ;10.1 ...... J~ood .J~otPresent 

Page I of I 
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Chain-of-Custody Record 
t 1 R I ~ W • I • I I I I: I I' I I I ·S I I I C I I I 

Client: .. Daniel B. Stephens & Associates 

Mailing Address 6020 Academy NE Suite 100 

Albuguerque NM 87109 · · 

Phone#: 505-822-9400 

1 um-Arouna 11me: 

·~tandard o Rush 
Project Name: 

Project'lt. 

ESOB.0118.03 

email or Fax#: MMcvey@Dl3Stephens.com .!Project Manager: 

QA/QC Package: . 

_D Standard · D Level 4 (Full Validation) I Mike McVey I 
D Other _____ __,.. ______ _ 

13'1:DD (type) ~M_ .. __ ¢1...........__· -----

Date I Time I Matrix Sample Request ID 

/;25$1 

i3C/5 

Date: Jnme: 

m£~1~,o 
Date: JTime: .. 

_Container 
Type and# 

H ·HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

Tel. 505-345-3975 Fax 505-3454107 • - - -- ~ 0 ... 
C: 0:: 0 ..... 
0 C/J 

N ~ (J) co 0 C/J ..= co t1l - 0 (.) - (!) 0 w a. a. _,,, - 0:: ~ 
'"" 

C\I cc I C en 0 co 

-~ 
a. - - 0 -- ..... ..... 0 z co I- 0 co ~ r,... .; - -c§ + + 0:: ..... 0 C\I 0 C/J "If" lC) co C/J w w (!) $ z (I) ... "'O - >, cc Ill - "'O "'O 0 <( I- I- cc 0 0 Cl) u ·c:; 

2: ~ lC) ..c: ..c: 0 ~ U: ~ 0 ·e - - ..... Cl) G ..... (I) (I) C') co - (I) 
(I) 

(D + + 0 :.\?: ~ co C/J a. C/J "O co ~ cc ->< >< - - - C: ·;:: 
w w I I Ill I .Q ..... 0 0 .Q CX) (0 r,... 
I- I- a. a. C <( (.) C: 0 N N ..c: 
CD cc I- I- w a. 0::: <( co co CIC) (.) 

X 
-
X -
X -
X 
-
X -
X -
X -
X -
X -x .... 
X 

I I I I I I I I I I 
Remarks: 

If necessary, samples submitted to Han Envfronmehial 'edited iaboratories. This serves as notice of this possibility. Any sub-contracted da1a will be cleatly notated on !he analytical report 

,,.. 
z ... 
0 

>--r/) 

~ 
.0 
.0 
:J 
cc .... 
<( 
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Appendix 2 

Field Notes 
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October 14, 2011 

Mr. Jim Griswold 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, NM 87505-4225 

Re: Salty Dog Brine Station - Second Quarterly Groundwater Monitoring Report 

Dear Mr. Griswold: 

On behalf of PAB Services, Inc., Daniel B. Stephens & Associates, Inc. (DBS&A) is pleased to 
submit the enclosed groundwater monitoring report for the Salty Dog brine station located in Lea 
County, New Mexico. The report documents second quarter groundwater monitoring activities 
completed at the site on October 4 and 5, 2011. 

Please don't hesitate to call me at (505) 353-9130 if you have any questions or require additional 
information. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC . 

/~ j_/7 
Michael D. McVey 
Senior Hydrogeologist 

Enclosures 

cc: Pieter Bergstein, PAB Services, Inc . 

Daniel B. Stephens & Associates, Inc. 

6020 Academy Rd., NE, Suite I 00 
S:\Projects\ES08.0! ! 8.0I _Salty_ Dog_lnc\ES08.0! l 8.02 _ Salty Dog Remediation\Docs\2nd Qtrly GW Mon\Griswold _ l 02111.doc 

Albuquerque, NM 87109-3315 

505-822-9400 

FAX 505-822-8877 
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Daniel B. Stephens & Associates, Inc. 

GROUNDWATER MONITORING REPORT 
SALTY DOG BRINE STATION 
LEA COUNTY, NEW MEXICO 

1. INTRODUCTION 

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this second quarterly groundwater 

monitoring report for submission to the New Mexico Energy, Minerals and Natural Resources 

Department Oil Conservation Division (OCD) Environmental Bureau on behalf of PAB Services, 

Inc. (PAB) for the Salty Dog brine station located in Lea County, New Mexico (Figure 1). This 

report summarizes groundwater monitoring activities conducted at the site on October 4 and 5, 

2011. 

The Salty Dog brine station site is comprised of a northern portion where the former brine pond 

was located and a southern portion where the brine well is located (Figure 1 ). The former brine 

pond area and the brine well area are separated by approximately 2,500 feet, joined by a dirt 

road. Five monitor wells, one nested well, and one recovery well are located in the former brine 

pond area. Nine monitor wells, one nested well, and one recovery well are located in the brine 

well area . 

Since the brine pond was closed in October 2008, a number of frac tanks have been stationed in 

the northern portion of the site to serve as storage for brine that is produced for resale. A 

• concrete truck loading pad is located near the frac tanks. The brine well is currently not .. .. operational and attempts are being made to redrill the well and restore brine production at the site . 

• 2. SCOPE OF WORK .. 
-• -
-
Ill .. 
Ill 

The scope of work for quarterly groundwater monitoring consisted of measuring fluid levels in and 

collecting groundwater samples from eleven monitor wells for laboratory analysis. The eleven 

monitor wells included in the quarterly sampling were selected in consultation with the OCD 

project manager, Jim Griswold, on October 4, 2010. Groundwater samples were submitted to 

1 
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Daniel B. Stephens & Associates, Inc . 

Hall Environmental Analysis Laboratory (HEAL) in Albuquerque, New Mexico for chloride analysis 

using U.S. Environmental Protection Agency (EPA) Test Method 300.0. 

.- 3. MONITORING ACTIVITIES 

• -• .. 
• -• -• .. 
Ill 

• -.. 
• .. 
-
Ill 

-.. 
11111 

-.. 
-.. 
-.. 

On October 4, 2011, DBS&A measured fluid levels in monitor wells DBS-2 through DBS-5 and 

PMW-1 in the former brine pond area, and DBS-6, DBS-8, DBS-9, MW-3, and MW-5 in the brine 

well area using a properly decontaminated electronic water level meter. Fluid levels were not 

measured in monitor well DBS-1 because the well has been destroyed. Table 1 provides a 

summary of the fluid level measurements. The average depth to water beneath the former brine 

pond area during this monitoring event was 64.83 feet below ground surface (ft bgs), increasing 

approximately 0.53 foot since the last monitoring event in May 2011. Increases ranged from 0.04 

foot in DBS-5 to 1. 75 feet in PMW-1. The average depth to water beneath the brine well area was 

62.38 ft bgs, decreasing 0.16 foot since May 2011. Decreases ranged from 0.04 foot in DBS-8 to 

0.55 foot in MW-5 . 

Potentiometric surface maps were prepared for the former brine pond and brine well areas and 

are included as Figures 2 and 3. Groundwater beneath both areas flows to the southeast at an 

average gradient of approximately 0.004 foot per foot (ft/ft) (Figures 2 and 3). The gradient 

beneath the former brine pond area has decreased from 0.008 to 0.004 ft/ft since the last 

monitoring event in May 2011, and is being less influenced with reduced pumping of the brine 

station fresh water supply well (Figure 1 ) . 

Groundwater samples were collected from monitor wells DBS-2 through DBS-5, PMW-1, DBS-6, 

DBS-8, DBS-9, MW-3, and MW-5 on October 5, 2011. A sample was not collected from DBS-1 

because the well has been destroyed. DBS&A followed corporate standard operating procedures 

developed from EPA guidance during collection of all groundwater samples. Prior to sampling, 

the well was purged of a minimum of three casing volumes using a submersible pump to ensure 

that a representative sample of groundwater was collected. During purging, the DBS&A field 

technician measured water quality parameters including temperature, specific conductance, and 

pH to ensure that these parameters were stabilized to within 10 percent for specific conductance, 

2 degrees for temperature and +/- 0.2 pH units prior to sampling. Sample containers were then 

2 
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Daniel B. Stephens & Associates, Inc . 

111 filled, labeled, and placed on ice once the stabilization criteria were met. Groundwater samples 

were submitted under full chain-of-custody to HEAL for chloride analysis . 
• 
• 
• 4. ANALYTICAL RESULTS 

• -II .. 
• 
• 
• .. 
• -• -
Ill 

-... 
• 
1111 .. .. .. 
.. 
.. 
... 
--

Table 2 summarizes chloride analytical results for the ten groundwater samples collected on 

October 5, 2011. Figures 4 and 5 show the distribution of chloride in groundwater beneath the 

former brine pond and brine well areas for the sampling event. Complete laboratory reports and 

chain-of-custody documentation are provided in Appendix 1. Field notes recorded during 

groundwater monitoring activities are included in Appendix 2 . 

Since the last monitoring event in May 2011, only monitor well DBS-8 showed an increase in 

chloride concentration from 36 to 140 mg/L. Monitor wells DBS-2 (25 to 18 mg/L), DBS-3 (35 to 

34 mg/L), DBS-4 (33 to 32 mg/L), DBS-6 (410 to 400 mg/L), DBS-9 (600 to 440 mg/L), PMW-1 

(13,000 to 12,000 mg/L), and MW-3 (16,000 to 14,000 mg/L) showed decreases in chloride 

concentrations. Monitor wells DBS-5 (140 mg/L) and MW-5 {1,500 mg/L) showed no change in 

chloride concentration. Currently, five of the ten wells sampled contain concentrations of 

chloride in excess of the NMWQCC standard of 250 mg/L (Table 2). Monitor well DBS-1 

contained chloride concentrations in excess of the standard during the April 2009 and May 2011 

sampling events prior to being destroyed sometime between the May 2011 and October 2011 

sampling events. 

The extent of the chloride groundwater plume in the former brine pond area remains bounded 

by the existing monitor well network. Monitor well PMW-1 (12,000 mg/L), located downgradient 

of the former brine pond, continues to show a chloride concentration in excess of the NMWQCC 

standard (Figure 4). The chloride concentration in the farthest downgradient well, DBS-4, 

remains below the standard . 

The downgradient and cross-gradient extents of the chloride groundwater plume in the brine 

well area remains undefined. The farthest downgradient well, MW-5, and the northern-most 

cross-gradient well, DBS-6, contained chloride concentrations in excess of the NMWQCC 

standard (Figure 5). The chloride concentration in the upgradient monitor well, DBS-9, 

3 
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Daniel B. Stephens & Associates, Inc. 

decreased from 600 to 440 mg/L since the last monitoring event in May 2011, but still exceeds 

the NMWQCC standard. DBS-9 was installed in a playa lake north of the brine well to 

determine potential impacts from documented releases that entered the playa in 2002 and 2005 

(Figure 5) . 

5. RECOMMENDATIONS 

Based on the current groundwater monitoring results and trends in chloride concentrations, 

DBS&A recommends the following: 

• Continue quarterly groundwater sampling to monitor chloride contaminant concentration 

trends in site wells . 

• Redrill and install a replacement monitor well for DBS-1, which was destroyed (likely by 

truck traffic from brine filling operations) sometime between the last sampling event in 

May 2011 and this sampling event in October 2011 . 

• Begin active remediation of the chloride groundwater plumes at the former brine pond 

and brine well areas to control plume migration and reduce chloride concentrations in 

groundwater to less than the 250 mg/L NMWQCC standard . 

4 
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Figures 
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$ 
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Water supply well 

Monitor well 

Recovery well 

Well destroyed 

Roswe ll 
1 

Site 
I Alamogordo --.._ 

....... ...iai- -Las Cruces i 
I 

National Agriculture Imagery 
Program (NAIP) , dated 
May 13, 2009 

SAL TY DOG BRINE STATION 

Daniel B. Stephens & Associates Inc __________ s_i_te_L_o_c_a..;t~io~n~M;.:,a:.:;:pJ 
1011312011 JN Esos'o11s .01 Figure 1 



Explanation 
8 oes-2 Well designation 

National Agriculture Imagery 
Program (NAIP), dated 
May 13, 2009 

7ii 
Cf) 

0 
<Xi 

3754.63 Groundwater elevation , ft msl 

• Groundwater elevation (ft msl) 

0 Well destroyed 

Potentiometric surface elevation contour (ft msl) 
SAL TY DOG BRINE STATION 

Former Brine Pond Area 
Potentiometric Surface Elevations 

October 4, 2011 
Daniel B. Stephens & Associates, Inc. ---------------~F~-,~g~ur~e~

2 10/12/2011 JN ESOB.0118 .01 



Explanation 
MW-s Well designation 
3747.24 Groundwater elevation, ft msl 

• Groundwater elevation (ft msl) 

Potentiometric surface elevation contour (ft msl) 

Source: National Agriculture Imagery 
Program (NAIP), dated 
May 13, 2009 

SALTY DOG BRINE STATION 

Playa Lake and Brine Well Area 
Potentiometric Surface Elevations 

October 4, 2011 
Daniel B. Stephens & Associates, Inc.---------------~-~ 
1011212011 JN ESos.011 s.01 Figure 3 



Explanation 
8 DBS-5 Well designation 
.. 140 Chloride concentration (mg/L) 
VJ 

0 
o;; 

0 Monitor well location 

® Well destroyed 0 
)g 
VJ BOLD indicates concentration equal to or 
~ greater than the NMWQCC standard. 
~ ·e NS = Not sampled 
!l, 
in 

National Agriculture Imagery 
Program (NAIP), dated 
May 13, 2009 

SAL TY DOG BRINE STATION 

Former Brine Pond Area 
Chloride Concentrations in Groundwater 

October 5, 2011 
Daniel B. Stephens & Associates, Inc.---------------"""!!"!----!' 
1011212011 JN Esoa.01 1a.01 Figure 4 



<X) 

. 
• 

Explanation 
MW-s Well designation 
1,500 Chloride concentration (mg/L) 

~ Monitor well location 

0 
BOLD indicates concentration equal to or 

:g greater than the NMWQCC standard. 
(/) 

\\: NS = Not sampled 
tl 
'" ·e 

0.. 

Source: National Agriculture Imagery 
Program (NAIP) , dated 
May 13, 2009 

cri 
£ 
"' 0.. 

SALTY DOG BRINE STATION 

Playa Lake and Brine Well Area 
Chloride Concentrations in Groundwater 

October 5, 2011 
Daniel B. Stephens & Associates, Inc.---------------~-~ 
1011212011 JN Esoa.011 a.01 Figure 5 
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Daniel B. Stephens & Associates, Inc . 

Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 2 

Top of 
Screen Casing Depth to Groundwater 

Monitor Interval Elevation a Date Water Elevation 
Well (ft bgs) (ft msl) Measured (ft btoc) (ft msl) 

DBS-1 56.0-76.0 3817.09 04/08/09 62.38 3754.71 

05/11/11 64.70 3752.39 

10/04/11 Well destroyed 

DBS-2 58.0-78.0 3820.50 04/08/09 65.45 3755.05 

05/11/11 66.80 3753.70 

10/04/11 65.87 3754.63 

DBS-3 56.0-76.72 3816.66 04/08/09 60.67 3755.99 

05/11/11 61.25 3755.41 

10/04/11 61.25 3755.41 

DBS-4 56.0-76.0 3820.37 04/08/09 66.27 3754.10 

05/11/11 67.23 3753.14 

10/04/11 66.67 3753.70 

DBS-5 56.9-76.9 3820.66 04/08/09 62.99 3757.67 

05/11/11 63.45 3757.21 

10/04/11 63.41 3757.25 

DBS-6 56.7-76.7 3812.65 04/07/09 62.75 3749.90 

05/11/11 63.11 3749.54 

10/04/11 63.16 3749.49 

DBS-7 55.1-75.1 3810.21 04/07/09 61.74 3748.47 

DBS-8 55.2-75.2 3810.70 04/07/09 61.20 3749.50 

05/11/11 61.67 3749.03 

10/04/11 61.71 3748.99 

DBS-9 48.0-68.0 3806.26 04/08/09 53.93 3752.33 

05/11/11 54.39 3751.87 

10/04/11 54.59 3751.67 

NW-1 (s) 52.95-72.95 3817.33 04/08/09 62.35 3754.98 

NW-1 (m) 99.31-119.31 3817.35 04/08/09 62.25 3755.10 

NW-1 (d) 149.45-169.45 3817.35 04/08/09 62.04 3755.31 

NW-2 (s) 53.35-73.35 3812.50 04/08/09 63.08 3749.42 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 

S:\Projects1ES08.0118.01_Salty_Dog_lnc\ES08.0118.02_Salty Dog Remediation1Docs\2nd Qtrly GW Mon\T1_GW Elev.doc 
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Daniel B. Stephens & Associates, Inc . 

Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 2 

Top of 
Screen Casing Depth to Groundwater 

Monitor Interval Elevation8 Date Water Elevation 
Well (ft bgs) (ft msl) Measured (ft btoc) (ft msl) 

NW-2 (m) 93.72-113.72 3812.45 04/08/09 63.27 3749.18 

NW-2 (d) 126.87-146.87 3812.46 04/08/09 66.41 3746.05 

PMW-1 63-78 3821.17 06/23/08 67.51 3753.66 

04/08/09 65.97 3755.20 

05/11/11 68.70 3752.47 

10/04/11 66.95 3754.22 

MW-1 120-140 NA 06/23/08 59.90 NA 

MW-2 127-147 3812.68 06/23/08 61.42 3751.26 

04/07/09 61.65 3751.03 

MW-3 NA 3812.05 06/23/08 62.06 3749.99 

04/07/09 62.02 3750.03 

05/11/11 62.91 3749.14 

10/04/11 62.91 3749.14 

MW-4 111-131 3811.33 06/23/08 62.12 3749.21 

04/07/09 62.51 3748.82 

MW-5 112-132 3808.96 06/23/08 60.60 3748.36 

04/07/09 60.79 3748.17 

05/11/11 61.17 3747.79 

10/04/11 61.72 3747.24 

MW-6 NA 3810.17 06/23/08 62.17 3748.00 

04/07/09 62.41 3747.76 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 

S:1Projects\ES08.0118.01_Salty_Dog_lnc\ES08.0118.02_Salty Dog Remediation1Docs\2nd Qtrly GW Mon\T1_GW Elev.doc 
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Daniel B. Stephens & Associates, Inc . 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 3 

Monitor Well Date 

New Mexico Water Quality Control Commission Standard 

DBS-1 04/08/09 

05/12/11 

DBS-2 04/08/09 

05/12/11 

10/05/11 

DBS-3 04/08/09 

05/12/11 

10/05/11 

DBS-4 04/08/09 

05/12/11 

10/05/11 

DBS-5 04/08/09 

05/12/11 

10/05/11 

DBS-6 04/07/09 

05/12/11 

10/05/11 

DBS-7 04/07/08 

DBS-8 04/07/09 

05/12/11 

10/05/11 

DBS-9 04/08/09 

05/12/11 

10/05/11 

NW-1s 04/08/09 

NW-1m 04/08/09 

NW-1d 04/08/09 

NW-2s 04/08/09 

NW-2m 04/08/09 

NW-2d 04/08/09 

PMW-1 02/27/08 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance to Standard Method 4500-CI B . 

mg/L = Milligrams per liter 

Chloride 

Concentration 
(mg/L) a 

250 

320 
940 
14 

25 

18 

36 

35 

34 

38 

33 

32 

65 

140 

140 

380 
410 
400 
570 
58 

36 

140 

210 

600 
440 
630 
57 

38 

410 
570 

4,700 
9,500b 

S:1Projects\ES08.0118.01_Salty_Dog_lnc\ES08.0118.02_Salty Dog Remediation\Docs\2nd Qtrly GW Mon\T2_Chloride_water.doc 
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Daniel B. Stephens & Associates, Inc . 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 3 

Chloride 

Concentration 

Monitor Well Date 

New Mexico Water Quality Control Commission Standard 

PMW-1 (cont.) 05/30/08 

06/23/08 

04/08/09 

05/12/11 

10/05/11 

MW-1 05/30/08 

06/23/08 

MW-2 02/27/08 

05/30/08 

06/23/08 

04/07/09 

MW-3 02/27/08 

05/30/08 

06/23/08 

04/07/09 

05/12/11 

10/05/11 

MW-4 02/27/08 

05/30/08 

06/23/08 

04/07/09 

MW-5 02/27/08 

05/30/08 

06/23/08 

04/07/09 

05/12/11 

10/05/11 

MW-6 02/27/08 

05/30/08 

06/23/08 

04/07/09 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance to Standard Method 4500-CI B . 

mg/L = Milligrams per liter 

S:1Projects\ES08.0118.01_Salty_Dog_lnc\ES08.0118.02_Salty Dog Remediation\Docs\2nd Qtrly GW Mon\T2_Chloride_water.doc 

(mg/L) a 

250 

8,600 b 

12,700 

11,000 

13,000 

12,000 
75b 

243 

120b 

80b 

1,480 

1,200 
348b 

360b 

1,090 

17,000 

16,000 

14,000 
476b 

512b 

5,730 

6,600 
1,280b 

1,220 b 

1,260 

1,300 

1,500 

1,500 
32 b 

36b 

31.4 

25 
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Daniel B. Stephens & Associates, Inc . 

I 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 3 

Monitor Well Date 

New Mexico Water Quality Control Commission Standard I 
Ranch Headquarters Supply Well 06/23/08 

Brine Station Fresh Water Supply Well 02/27/08 

05/30/08 

06/23/08 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance with EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance with Standard Method 4500-CI B . 
mg/L = Milligrams per liter 

Chloride 

Concentration 

(mg/L) a 

250 

35.4 

630b 
590b 

650 

S:1Projects\ES08.0118.01_Salty_Dog_lnc\ES08.0118.02_Salty Dog Remediation1Docsl2nd Qtrly GW Mon\T2_Chloride_water.doc 
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HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

· COVER LETTER 

Wednesday, October 12, 2011 

MikeMcVey 
Daniel B. Stephens & Assoc. 
6020 Academy NE Suite 100 

Albuquerque, NM 87109 

TEL: (505) 822-9400 

FAX (505) 822-8877 

RE: Salty Dog 

Dear Mike Mc Vey: 
Order No.: 1110357 

Ir Hall Environmental Analysis Laboratory, Inc. received IO sample(s) on 10/6/2011 for the 
analyses presented in the following report . .. 

• -.. 
.. --• -• -• 
1111 

-
1111 

--

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
. accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. See the sample checklist and/or the Chain of Custody for information 
regarding the sample receipt temperature and preservation. Data qualifiers or a narrative will 
be provided if the sample analysis or analytical quality control parameters require a flag. All 
samples are reported as received unless otherwise indicated. 

Please do not hesitate to contact HEAL for any additional information or clarifications . 

~// 

Andy Freeman, Laboratory Manager · 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 

. 4901 Hawkins NE• Suite D • Albuquerque, NM 87109 
505. 345. 3975 • Fax 505. 345. 4107 

www.hallenvironmental.com 



-• -• .. 
-• --.. 
• ... 
• -• 
.. .. 
• 

• 
-• ---• .. 
• -• .. .. 
-
• 
-.. 

Hall Environmental Analysis Laboratory, Inc. Date: 12-0ct-1 l 

CLIENT: 
Project: 

Daniel B. Stephens & Assoc. 
Salty Dog 

Lab ID: 1110357-01 

Client Sample ID: PMWl 

Analyses Result 

EPA METHOD 300.0: ANIONS 
Chloride 12000 

Lab ID: 1110357-02 

Client Sample ID: DBS5 

Analyses Result 

EPA METHOD 300.0: ANIONS 
Chloride 140 

Lab ID: 1110357-03 

Client Sample ID: DBS2 

Analyses Result 

EPA METHOD 300.0: ANIONS 
Chloride 18 

Lab ID: 1110357-04 

Client Sample ID: DBS4 

Analyses Result 

EPA METHOD 300.0: ANIONS 
Chloride 32 

Lab ID: 1110357-05 

Client Sample ID: DBS3 

Analyses Result 
-------· --·,-· 

EPA METHOD 300.0: ANIONS 
Chloride 34 

Lab ID: I I 10357-06 

Client Sample ID: DBS9 

Analyses Result 

EPA METHOD 300.0: ANIONS 
Chloride 440 

Lab Order: 1110357 

Collection Date: 10/5/2011 10:05:00 AM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

Analyst: SRM 
500 mg/L 1000 10/11/2011 4:16:07 AM 

Collection Date: 10/5/2011 10:55:00 AM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

Analyst: SRM 
10 mg/L 20 10/7/2011 7:05:22 AM 

Collection Date: 10/5/2011 11 :28:00 AM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 
. .. ·-·--------

Analyst: SRM 
0.50 mg/L 10/7/2011 8:15:02AM 

Collection Date: 10/5/201112:11:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 
~--··-··· ·-·---··-··------

Analyst: SRM 
10 mg/L 20 10/7/2011 9:07:15AM 

Collection Date: 10/5/2011 12:50:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

Analyst: SRM 
10 mg/L 20 1017/2011 9:42:04 AM 

Collection Date: 10/5/2011 1 :29:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

Analyst: SRM 
25 mg/L 50 10/11/2011 6:00:37 AM 

- ----- .-~····--- ··-··---···-·-'······-~--- ------ -..... 

Qualifiers: "' Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 
H Holding tim~ for preparation or analysis exceeded 

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limifsage 1 of2 
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Hall Environmental Analysis Laboratory, Inc. Date: 12-0ct-l l 

CLIENT: 
Project: 

Daniel B. Stephens & Assoc. 

Salty Dog 

Lab ID: 1110357-07 

Client Sample ID: MW3 

Analyses Result 

EPA METHOD 300.0: ANIONS 
Chloride 14000 

Lab ID: 1110357-08 

Client Sample ID: DBS6 

Analyses Result 

EPA METHOD 300.0: ANIONS 
Chloride 400 

Lab ID: 1110357-09 

Client Sample ID: MW5 

Analyses Result 
···-·· .. ·-··- ..... .. -···· .......... 

EPA METHOD 300.0: ANIONS 
Chloride 1500 

Lab ID: 1110357-10 

Client Sample ID: DBS8 

Analyses Result 

EPA METHOD 300.0: ANIONS 
Chloride 140 

PQL 

2500 

PQL 

25 

PQL 

100 

PQL 

10 

Lab Order: 1110357 

Collection Date: 10/5/2011 3:42:00 PM 

Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

Analyst: SRM 
mg/L 5000 10/11/2011 5:08:23 AM 

Collection Date: 10/5/2011 5:37:00 PM 

Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

Analyst: SRM 
mg/L 50 10/11/2011 5:25:47 AM 

Collection Date: 10/5/2011 6:23:00 PM 

Matrix: AQUEOUS 

Qual Units DF Date Analyzed 
- . . ~ ........... 

Analyst: SRM 
mg/L 200 10/11/20115:43:12AM 

Collection Date: 10/5/2011 6:54:00 PM 

Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

Analyst: SRM 
mg/L 20 1017/20111:11:02 PM 

-----· . -- ···-·-·-·--··-··--····--·--··- ········-----------····--·····-·-··- --- --···-·-------···-··----· ----------------
Qualifiers: * Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

E Estimated value H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits MCL Maximum Contaminant Level 

NC Non-Chlorinated ND Not Detected at the Reporting Limit 
PQL Practical Quantitation Limit s Spike recovery outside accepted recovery limifsage 2 of 2 



r' Hall Environmental Analysis Laboratory, Inc. Date: 12-0ct-lJ 

,. 
1,Client: 

QA/QC SUMMARY REPORT 

Project: 

I Analyte 

Daniel B. Stephens & Assoc. 

Salty Dog 

Result Units 

Method: EPA Method 300.0: Anions t~:~~: ID: MB ND 
MBLK 
mg/L 

Sample ID: MB MBLK 
11111 
· Chloride ND 

llsample ID: MB 
mg/L 

MBLK 

Chloride ND 

ljllltSample ID: LCS 

~hioride 4.999 

mg/L 

LCS 
mg/L 

Sample ID: LCS • , Chloride 5.026 

lllsample ID: LCS 

LCS 
mg/L 

LCS 
Chloride - 4.982 mg/L 

• -.. .. 
• -• -
.. 
-• -
-.. 

' 

Work Order: 11103 57 

PQL SPK Va SPK ref %Rec Lowlimit Highlimlt %RPO RPDLimlt Qual 

Batch ID: R48269 Analysis Date: 10/6/2011 11 :21 :14 AM 

0.50 

Batch ID: R48269 Analysis Date: 10/7/2011 5:03:29 AM 

0.50 

Batch ID: R48312 Analysis Dale: 10/10/2011 11 :43:50 AM 

0.50 

Batch ID: R48269 Analysls Dale: 10/6/2011 11 :38:39 AM 

0.50 5 0 100 90 110 

Batch ID: R48269 Analysis Date: 10/7/20115:20:54AM 

0.50 5 0 101 90 110 

Batch ID: R48312 Analysis Date: 10/10/2011 12:01 :14 PM 

0.50 5 0 99.6 90 110 

----------------···---.. ··-··"· ··---... ·-·--·-----.. -----------------
... Qualifiers: 
. E Estimated value 
llt J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit -
H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 1 

.. 



-
• Hall Environmental Analysis Laboratory, Inc . .. 
II Client Name DBS 

111 Work Order Number 

1111 
Ii Shipping container/cooler in good condition? 

Sample Receipt Checklist 

Date Received: 

Carrier name: Client drop-off 

Yes ~ 

10/6/2011 

Not Present 0 

Custody seals intact on shipping container/cooler? Yes 0 

NoD 

NoD 

NoD 

NoO 

NoD 

NoD 

NoD 

NoD 

NoD 

NoD 

Not Present O Not Shipped ~ .. 
Custody seals intact on sample bottles? 

• Chain of custody present? 

• Chain of custody signed when relinquished and received? 

18 Chain of custody agrees with sample labels? 

-. Samples In proper container/bottle? 

• Sample containers Intact? 

• Sufficient sample volume for indicated test? 

• All samples received within holding time? 

Yes D 

Yes ~ 

Yes ~ 

Yes ~ 

Yes ~ 

Yes ~ 

Yes~ 

Yes~ 

Water - VOA vials have zero headspace? No VOA vials submitted ~ -Water - Preservation labels on bottle and cap match? 

• Water - pH acceptable upon receipt? 

• Containerrremp Blank temperature? 

• COMMENTS: 

-
-.. 
-

Yes 0 

Yes 0 

2.3° 

Yes D 
NoO 

NoO 

<6' C Acceptable 

NIA 

NoO 

N/A ~ 

N/A ~ 

If given sufficient time to cool. 

• Client contacted Date contacted: Person contacted 

• Contacted by: Regarding: 

• 
Comments: 

-----·--·--···--·------
• 
-.. 
- Corrective Action 

Number of preserved 
bottles checked for 
pH: 

<2 >12 unless noted 
below. 

- -----------·-----·-----.----·--··-----··--·-------··--···-----·--

-.. 



l'I I''' 1 f 1 r I I ·~ •• !• 
Chain-of-Custodl Record 

Client: ~~ 

,., I I!' I a I I'. I 
Tum-Around nme: 

~tandard o Rush 
Project Name: 

I I ., I .. , 
Ci 

"11 t:I S''.''I WI 't'I 1·1 

HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

www.hallenvironmental.com 
Mailing Address: 

4901 Hawkins NE - Albuquerque, NM 87109 

Fax 505-345-4107 

Phone#: ·-- - - ->. 0) .... - C Cl) 0 ..- Cl) 
C\I 0 (I) Cl) aJ QA/QC Package: ..... C...U/ 'I 0 U) Q ~ 
!:£. ro - 0 () 

dtandard Q, 
Cl) Q. D Level 4 (Full Validation) ro Q. Cl) 

Q, "' C\I aJ :r - 0 a) ~editation ~ - 0 -Q. cc ..- ..- - z z I- I- ..,j. :t: a) 
NELAP D Other lO ex:, 

~ 
,;; - - ... + + ..- ..- 0 0 Cl) ~ 0 0 ..,.. lO U) 

>,,K:Ce/ UJ w co ro z Cl) c DD (Type) "O "O ... "C - ~ [II IIl "C 0 0 .... u ·u <( 
J- I- 0 (I) 

E U) 0 .c ..c <( :?! ::;::. 0 Cl) ~ :a: .c - .... z U: rn <::- (I) :a .... (I) (I) I Container IPreservative r:.:.;;~r;;;rri;;c;\:cj + ([) 
~ Q. co - ([) 

Cl) + :?! ' ..0 Sample Request ID :'2: - <( U) Q. IIl - :, Date I Time I Matrix I # T r;; ~-4 ~;.~~ .. ;~~,...~I -~;.;;-:-::- X X - - C ·o c::: ..- 0 0 [II Type and ype ,- ,i -:,;· , -- --:"·. '<. ~ -':""'""" . w w ::r:: :r: en 0 a) ~ "' Cl ..- () "i= .... . I- I- a. a. (") 0 C\I C\l < IIl [II I- I- w co c::: <( a) co co . -
Pei ~. - ----.-

'\ 

') \ I '°'" I / I 1 J~ "1 I f I / I ~ I I I I I I I I . I I I I /I I I I I 
'\ \ 11a0=11 I I L)\-52 2 I I I I . I - I I I I I I I I I I I I 7¥ I I I I .... 

"· :-1 
g 

~ 

Date: ITime: Date Time 

\fJ 
Date: !Time: 

If necessary, samples submitted to Hall Environmental may be subcontracted to other accredited laboratories. This SeJVeS as notice of this .,n,.s:ihiliht Anv .,,,.,_,.,..,,.,.,.,...,,.."'"'" ••• a, .... -•M·'·· --·~--' -- ·~- ---•-··~-· -- -
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November 9, 2016 

 

 Daniel B. Stephens & Associates, Inc. 

 6020 Academy NE, Suite 100 505-822-9400 

P:\_ES08-118\3Q-2016 Mntrg.N-16\PDF\Components\Oberding_N09.doc Albuquerque, NM 87109 FAX 505-822-8877 

Dr. Tomas Oberding 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, New Mexico  87505-4225 

Re: Third Quarter 2016 Groundwater Monitoring and O&M Report, Salty Dog Brine Station 

Dear Dr. Oberding: 

On behalf of PAB Services, Inc., Daniel B. Stephens & Associates, Inc. (DBS&A) is pleased to 
submit the enclosed groundwater monitoring and operation and maintenance (O&M) report for 
the Salty Dog brine station located in Lea County, New Mexico.  The report documents results of 
third quarter 2016 groundwater monitoring activities completed at the site on September 13 
and 14, 2016, as well as groundwater extraction system O&M information. 

Please note that we recommend reducing the monitoring and reporting frequency from quarterly 
to semiannually.  We are seeking your approval for this reduction and will continue quarterly 
monitoring and reporting until we receive that approval.  The Settlement Agreement & 
Stipulated Revised Final Oder NM-OCD 2008-2A allows Salty Dog to request that the 
monitoring schedule be reduced.  This is stipulated on page 15 under subsection f.vi of item 15.  
We respectively request the reduction on behalf of Salty Dog for the reasons described in the 
report. 

Please do not hesitate to call us at (505) 822-9400 if you have any questions or require additional 
information. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
 
 
 
John Ayarbe, P.G. Michael D. McVey, P.G. 
Senior Hydrogeologist  Senior Hydrogeologist 
 
JA/MDM/rpf 
Enclosure 
cc: Pieter Bergstein, PAB Services, Inc. 
 Jim Sayre, Salty Dog, Inc. 
 



 

 Daniel B. Stephens & Associates, Inc.
 6020 Academy NE, Suite 100 • Albuquerque, New Mexico 87109

Third Quarter 2016 

Groundwater Monitoring and 

O&M Report 

Salty Dog Brine Station 
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Prepared for New Mexico Energy, Minerals and 
Natural Resources Department 

 Oil Conservation Division 
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Third Quarter 2016 Groundwater Monitoring and O&M Report 

Salty Dog Brine Station, Lea County, New Mexico 

1. Introduction 

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this groundwater monitoring and 

operations and maintenance (O&M) report for submission to the New Mexico Energy, Minerals 

and Natural Resources Department Oil Conservation Division (OCD) Environmental Bureau on 

behalf of PAB Services, Inc. (PAB) for the Salty Dog brine station (the site) located in Lea 

County, New Mexico (Figure 1).  The report summarizes activities conducted at the site on 

September 13 and 14, 2016. 

The site consists of a northern portion, where the brine pond was located prior to closure in 

October 2008, and a southern portion, where the brine well is located.  The brine pond area and 

the brine well area are separated by approximately 2,500 feet, joined by a dirt road (Figure 1).  

Injection water for the brine well comes from two fresh water supply wells (FWS-1 and FWS-2) 

and remedial pumping at recovery wells in both the former brine pond area (RW-1) and brine 

well area (RW-2).  Groundwater extraction at RW-1 is limited due to pumping from FWS-1.  

However, pumping at FWS-1 provides hydraulic containment and removal of chloride-impacted 

groundwater in the former brine pond area. 

Brine that is produced for sale is stored at a tank battery on the southern boundary of the former 

brine pond area.  The tank battery consists of six 750-barrel aboveground storage tanks (ASTs) 

surrounded by a berm.  A concrete truck loading pad with two brine filling stations is located 

north of the tank battery.  An operations shed is located adjacent to the loading pad to the west. 

Six monitor wells (PMW-1, DBS-1R, and DBS-2 through DBS-5), one nested well (NW-1), one 

fresh water supply well (FWS-1), and one recovery well (RW-1) are located in the former brine 

pond area.  Nine monitor wells (MW-2 through MW-6, DBS-6 through DBS-9), one nested well 

(NW-2), one fresh water supply well (FWS-2), and one recovery well (RW-2) are located in the 

brine well area (Figure 1). 
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DBS&A installed groundwater extraction systems at the site in early April 2012 to provide 

hydraulic containment and removal of chloride-impacted groundwater in the former brine pond 

and brine well areas.  The extraction systems consist of submersible pumps, conveyance lines, 

electrical power, and controls to extract impacted groundwater from the recovery wells.  

Extracted groundwater is conveyed to the on-site ASTs for reinjection at the brine well. 

2. Scope of Work 

The scope of work for groundwater monitoring consisted of (1) measuring fluid levels in and 

collecting groundwater samples from 11 monitor wells, and (2) performing maintenance on the 

groundwater extraction systems, as necessary.  Groundwater samples were submitted to Hall 

Environmental Analysis Laboratory (HEAL) in Albuquerque, New Mexico for chloride analysis 

using U.S. Environmental Protection Agency (EPA) method 300.0.  The monitor wells included 

in the quarterly sampling were selected in consultation with Jim Griswold on October 4, 2010; 

Mr. Griswold was the OCD Project Manager for the site at that time.  The selected monitor wells 

are shown in Figures 2 through 5. 

3. Monitoring Activities 

3.1 Fluid Level Measurement 

On September 13, 2016, DBS&A measured water levels in monitor wells DBS-1R, DBS-2 

through DBS-5, and PMW-1 in the former brine pond area (Figure 2) and DBS-6, DBS-8, 

DBS-9, MW-3, and MW-5 in the brine well area (Figure 3) using a properly decontaminated 

electronic water level meter.  Table 1 reports water level measurements and groundwater 

elevations. 

During this monitoring event, the average depths to water beneath the former brine pond area 

and brine well area were 68.3 feet below ground surface (bgs) and 63.2 feet bgs, respectively.  

On average, water levels in the former brine pond area declined by approximately 0.9 foot since 

the last monitoring event in June 2016, while water levels in the brine well area declined by 

0.4 foot. 
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Figures 2 and 3 present potentiometric surface maps for the former brine pond area and the 

brine well area, respectively.  The direction of groundwater flow beneath the former brine pond 

area remains to the southeast at a gradient of approximately 0.006 foot per foot (ft/ft) 

(Figure 2)—increasing slightly since the previous monitoring event.  A broad cone of depression 

was observed in the vicinity of the fresh water supply well (FWS-1) due to increased fresh water 

production when depth to water level measurements were recorded.  The direction of 

groundwater flow beneath the brine well area remains to the southeast at a gradient of 

approximately 0.004 ft/ft (Figure 3)—decreasing slightly relative to the previous monitoring 

event.   

3.2 Groundwater Sampling 

On September 14, 2016, groundwater samples were collected from monitor wells DBS-1R, 

DBS-2 through DBS-6, DBS-8, DBS-9, MW-3, MW-5, and PMW-1 following standard sampling 

procedures developed from EPA guidance.  Before sampling, each well was purged of a 

minimum of three casing volumes using a submersible pump so that a representative 

groundwater sample was collected.  While purging, DBS&A measured water quality field 

parameters consisting of temperature, specific conductance, and pH.  Samples were collected 

once three casing volumes were purged.  Sample containers were then filled, labeled, and 

placed in an ice-filled cooler.  Groundwater samples were submitted under chain of custody to 

HEAL for chloride analysis. 

Samples of the brine well injection water and the produced brine were also collected to meet 

requirements under discharge permit BW-8.  Analytical results of these samples will be reported 

in the 2016 Annual Class III Well Report. 

4. Analytical Results 

Table 2 summarizes chloride analytical results for the 11 groundwater samples.  Figures 4 

and 5 show the distribution of chloride in groundwater beneath the former brine pond area and 

the brine well area, respectively.  The laboratory report and chain of custody documentation are 
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provided in Appendix A.  Field notes recorded during groundwater monitoring activities are 

provided in Appendix B.  

4.1 Former Brine Pond Area Wells 

Since the last monitoring event in June 2016, minor to no changes in chloride concentrations 

were observed at monitor wells DBS-2 through DBS-5 (Table 2).  DBS-1R and PMW-1 continue 

to exhibit chloride concentrations above the New Mexico Water Quality Control Commission 

(NMWQCC) standard of 250 milligrams per liter (mg/L) (Figure 4).  The chloride concentration at 

DBS-1R showed a slight decrease from 570 mg/L to 360 mg/L, while the concentration at 

PMW-1 increased slightly, from 8,500 mg/L to 9,300 mg/L.  

The chloride plume in the former brine pond area remains bounded by the existing monitor well 

network (Figure 4).  Pumping from PAB’s fresh water supply well FSW-1 provides hydraulic 

containment of the chloride plume.  The chloride concentration at downgradient monitor well 

DBS-4 remains below the NMWQCC standard, as do chloride concentrations at the two cross-

gradient monitor wells, DBS-2 and DBS-3. 

4.2 Brine Well Area Wells   

Since the last monitoring event in June 2016, minor changes in chloride concentrations were 

observed at most of the monitor wells in the brine well area (Table 2).  Monitor wells MW-3 (the 

well closest to extraction well RW-2), MW-5 (the farthest downgradient well), and DBS-6 (the 

northernmost cross-gradient well) continue to exhibit chloride concentrations above the 

NMWQCC standard (Figure 5).  The chloride concentration at MW-3 decreased from 

9,400 mg/L to 9,100 mg/L.  The chloride concentration at MW-5 increased from 970 mg/L to 

1,000 mg/L.  The chloride concentration at DBS-6 decreased from 300 mg/L to 290 mg/L. 

During previous monitoring events, monitor well DBS-9 (an upgradient monitor well) has 

exhibited chloride concentrations above the NMWQCC standard; however, during this reporting 

period, the chloride concentration at DBS-9 was 190 mg/L, below the NMWQCC standard 
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(Table 2).  DBS-9 was installed in the playa located northeast of the brine well to help 

characterize groundwater impacts from documented releases in 2002 and 2005. 

5. Groundwater Extraction System O&M 

Remedial groundwater extraction in the former brine pond and brine well areas began in 

April 2012 by pumping from recovery wells RW-1 and RW-2.  Extracted groundwater volumes at 

RW-1 and RW-2 are reported in Table 3.  

Production from the fresh water supply well (FWS-1) also supports hydraulic containment and 

removal of chloride-impacted groundwater in the former brine pond area.   

5.1 Former Brine Pond Area 

Other than some brief shutdowns to address a few maintenance issues, the groundwater 

extraction system at RW-1 operated continually until approximately March 2015 (Table 3).  

Pumping from the nearby fresh water supply well (FWS-1) is inhibiting the effectiveness of 

RW-1 as an extraction well by lowering groundwater levels at this well.  PAB attempted to set 

the pump at RW-1 to a deeper depth in the well so that pumping from RW-1 could continue, but 

the pump is already set near the bottom of the well.  Although pumping from RW-1 has ceased, 

pumping at FWS-1 provides containment of the chloride plume in the former brine pond area.  

The average pumping rate at FWS-1 during the third quarter 2016 was approximately 5 gallons 

per minute (gpm). 

Monitor wells DBS-1R and PMW-1 are the only wells that exhibit chloride concentrations above 

the NMWQCC standard.  Pumping of the fresh water supply well is preventing the downgradient 

migration of the chloride groundwater plume; although the chloride concentrations in wells 

DBS-1R and PMW-1 remain elevated, they have decreased from historical highs (Table 2) and 

are expected to continue to decrease through time with continued pumping at the fresh water 

supply well.  The chloride concentration at downgradient monitor well DBS-4 is well below the 

NMWQCC standard. 
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5.2 Brine Well Area 

The groundwater extraction system at RW-2 has been operated continually since April 6, 2012 

with the exception of addressing a few maintenance issues.  A total of 18,453,822 gallons of 

chloride-impacted groundwater have been pumped from RW-2 (Table 3).  Historically, pumping 

of recovery well RW-2 at flow rates of 2.5 to 4.3 gpm produced little drawdown in the brine well 

area.  However, after increasing the average pumping rate to 66 gpm after the second quarter 

2015 monitoring event (Table 3), a cone of depression became evident, thereby improving 

hydraulic containment and removal of the chloride plume. 

The average pumping rate at RW-2 during this reporting period was approximately 6 gpm.  A 

cone of depression was not observed during this monitoring event (Figure 3), although RW-2 

was pumping at the time water level measurements were recorded. 

The chloride plume remains undefined downgradient and cross-gradient to the north of the 

recovery well (RW-2).  Since April 2009, chloride concentrations in the northernmost cross-

gradient well (DBS-6) have fluctuated between 290 and 410 mg/L.  Since February 2008, 

chloride concentrations in the downgradient well (MW-5) have fluctuated between 970 and 

1,500 mg/L.  The chloride concentration in monitor well MW-3, the well closest to the extraction 

well (RW-2), decreased by almost half between September and December 2015, but has been 

showing a slight rebound since that time (Table 2).   

5.3 Facility and System Maintenance 

On June 13, 2016 the pump at RW-2 was damaged during a lightning storm.  Operations 

manager Jim Sayre promptly replaced the pump on June 15, 2016.  The pump at FWS-2, 

upgradient from RW-2 (Figure 1), was also damaged and subsequently replaced.  

5.4 Future Extraction System Operation 

Pumping of the fresh water supply well (FWS-1) has lowered groundwater levels at RW-1, 

precluding groundwater extraction at this well.  Pumping of FWS-1 provides hydraulic 
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containment and removal of the chloride plume.  Future monitoring data will be used to evaluate 

the effectiveness of FWS-1 in providing hydraulic containment and removal of chloride-impacted 

groundwater in the former brine pond area. 

Pumping of extraction well RW-2 will continue.  Increased pumping at RW-2 since the second 

quarter of 2015 provides improved hydraulic containment and removal of the chloride plume in 

the brine well area.  Future monitoring data will be used to evaluate the effectiveness of RW-2 in 

providing hydraulic containment and removal of chloride-impacted groundwater in the former 

brine well area. 

6. Recommendations 

Based on the current groundwater monitoring results and site O&M activities, DBS&A has the 

following recommendations:  

 Continue groundwater extraction at FWS-1 and RW-2 to provide hydraulic containment 

of the chloride plumes in the former brine pond area and brine well area, respectively. 

 Reduce the monitoring and reporting frequency from quarterly to semiannually.  

Groundwater extraction from FWS-1 and RW-2 has shown continued containment of the 

chloride plume in both the former brine pond and brine well areas.  Although chloride 

concentrations at monitor wells immediately adjacent to FWS-1 and RW-2 are elevated, 

chloride concentrations at the downgradient and cross-gradient monitor wells generally 

meet the NMWQCC standard and remain stable.  Implementation of this 

recommendation requires OCD approval. 
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Table 1.  Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 7 

a 
Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

b 
Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 
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Monitor 
Well 

Screen 
Interval 
(ft bgs) 

Top of 
Casing 

Elevation a

(ft msl) 
Date 

Measured 

Depth to 
Water 

(ft btoc) 

Groundwater 
Elevation 
(ft msl) 

DBS-1 56.0–76.0 3,817.09 4/08/2009 62.38 3,754.71 

   5/11/2011 64.70 3,752.39 

   10/04/2011 Well destroyed 

DBS-1R 58.0–78.0 3,817.00 b 4/30/2012 63.60 3,753.40 

   9/10/2012 65.65 3,751.35 

   6/23/2013 64.40 3,752.60 

   1/09/2014 67.23 3,749.77 

   4/07/2014 66.36 3,750.64 

   3/20/2015 67.17 3,749.83 

   7/01/2015 67.92 3,749.08 

   9/29/2015 67.07 3,749.93 

   12/16/2015 67.54 3,749.46 

   3/22/2016 66.61 3,750.39 

   6/08/2016 66.23 3,750.77 

   9/13/2016 67.43 3,749.57 

DBS-2 58.0–78.0 3,820.50 4/08/2009 65.45 3,755.05 

   5/11/2011 66.80 3,753.70 

   10/04/2011 65.87 3,754.63 

   2/08/2012 65.96 3,754.54 

   4/30/2012 66.26 3,754.24 

   9/10/2012 67.45 3,753.05 

   6/23/2013 67.03 3,753.47 

   1/09/2014 69.08 3,751.42 

   4/07/2014 68.67 3,751.83 

   3/20/2015 69.32 3,751.18 

   6/30/2015 69.29 3,751.21 

   9/29/2015 69.41 3,751.09 

   12/16/2015 69.71 3,750.79 

   3/22/2016 69.13 3,751.37 

   6/08/2016 68.91 3,751.59 

   9/13/2016 69.76 3,750.74 



 

 

 

 
 

Table 1.  Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 7 

a 
Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

b 
Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 

 
P:\_ES08-118\3Q-2016 Mntrg.N-16\T1_GW Elev.doc   

D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor 
Well 

Screen 
Interval 
(ft bgs) 

Top of 
Casing 

Elevation a

(ft msl) 
Date 

Measured 

Depth to 
Water 

(ft btoc) 

Groundwater 
Elevation 
(ft msl) 

DBS-3 56.0–76.72 3,816.66 4/08/2009 60.67 3,755.99 

   5/11/2011 61.25 3,755.41 

   10/04/2011 61.25 3,755.41 

   2/08/2012 61.11 3,755.55 

   4/30/2012 61.41 3,755.25 

   9/10/2012 61.81 3,754.85 

   6/23/2013 62.08 3,754.58 

   1/09/2014 63.30 3,753.36 

   4/07/2014 63.43 3,753.23 

   3/20/2015 63.93 3,752.73 

   6/30/2015 63.99 3,752.67 

   9/29/2015 64.17 3,752.49 

   12/16/2015 64.41 3,752.25 

   3/22/2016 63.88 3,752.78 

   6/08/2016 63.92 3,752.74 

   9/13/2016 64.56 3,752.10 

DBS-4 56.0–76.0 3,820.37 4/08/2009 66.27 3,754.10 

   5/11/2011 67.23 3,753.14 

   10/04/2011 66.67 3,753.70 

   2/08/2012 66.76 3,753.61 

   4/30/2012 67.02 3,753.35 

   9/10/2012 67.78 3,752.59 

   6/23/2013 67.70 3,752.67 

   1/09/2014 69.37 3,751.00 

   4/07/2014 69.23 3,751.14 

   3/20/2015 69.81 3,750.56 

   6/30/2015 69.85 3,750.52 

   9/29/2015 70.00 3,750.37 

   12/16/2015 70.25 3,750.12 

   3/22/2016 69.74 3,750.63 

   6/08/2016 69.62 3,750.75 

   9/13/2016 70.35 3,750.02 



 

 

 

 
 

Table 1.  Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 7 

a 
Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

b 
Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 
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Monitor 
Well 

Screen 
Interval 
(ft bgs) 

Top of 
Casing 

Elevation a

(ft msl) 
Date 

Measured 

Depth to 
Water 

(ft btoc) 

Groundwater 
Elevation 
(ft msl) 

DBS-5 56.9–76.9 3,820.66 4/08/2009 62.99 3,757.67 

   5/11/2011 63.45 3,757.21 

   10/04/2011 63.41 3,757.25 

   2/08/2012 63.46 3,757.20 

   4/30/2012 63.70 3,756.96 

   9/10/2012 63.92 3,756.74 

   6/23/2013 64.30 3,756.36 

   1/09/2014 65.28 3,755.38 

   4/07/2014 65.48 3,755.18 

   3/20/2015 65.9 3,754.76 

   7/01/2015 66.18 3,754.48 

   9/29/2015 66.25 3,754.41 

   12/16/2015 66.47 3,754.19 

   3/22/2016 66.08 3,754.58 

   6/08/2016 66.16 3,754.50 

   9/13/2016 66.64 3,754.02 

DBS-6 56.7–76.7 3,812.65 4/07/2009 62.75 3,749.90 

   5/11/2011 63.11 3,749.54 

   10/04/2011 63.16 3,749.49 

   2/08/2012 63.20 3,749.45 

   4/30/2012 63.43 3,749.22 

   9/10/2012 63.60 3,749.05 

   6/23/2013 63.74 3,748.91 

   1/09/2014 64.00 3,748.65 

   4/07/2014 64.22 3,748.43 

   3/19/2015 64.78 3,747.87 

   7/01/2015 64.81 3,747.84 

   9/29/2015 65.48 3,747.17 

   12/16/2015 65.26 3,747.39 

   3/22/2016 65.38 3,747.27 
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a 
Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

b 
Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor 
Well 

Screen 
Interval 
(ft bgs) 

Top of 
Casing 

Elevation a

(ft msl) 
Date 

Measured 

Depth to 
Water 

(ft btoc) 

Groundwater 
Elevation 
(ft msl) 

DBS-6 (cont.) 56.7–76.7 3,812.65 6/08/2016 65.37 3,747.28 

   9/13/2016 65.51 3,747.14 

DBS-7 55.1–75.1 3,810.21 4/07/2009 61.74 3,748.47 

DBS-8 55.2–75.2 3,810.70 4/07/2009 61.20 3,749.50 

   5/11/2011 61.67 3,749.03 

   10/04/2011 61.71 3,748.99 

   2/08/2012 61.77 3,748.93 

   4/30/2012 62.00 3,748.70 

   9/10/2012 62.15 3,748.55 

   6/23/2013 62.28 3,748.42 

   1/09/2014 62.47 3,748.23 

   4/07/2014 62.67 3,748.03 

   3/19/2015 63.19 3,747.51 

   6/30/2015 63.25 3,747.45 

   9/29/2015 63.82 3,746.88 

   12/16/2015 63.58 3,747.12 

   3/22/2016 63.76 3,746.94 

   6/08/2016 63.72 3,746.98 

   9/13/2016 63.83 3,746.87 

DBS-9 48.0–68.0 3,806.26 4/08/2009 53.93 3,752.33 

   5/11/2011 54.39 3,751.87 

   10/04/2011 54.59 3,751.67 

   2/08/2012 54.53 3,751.73 

   4/30/2012 54.68 3,751.58 

   9/10/2012 54.77 3,751.49 

   6/23/2013 55.04 3,751.22 

   1/09/2014 55.27 3,750.99 

   4/07/2014 55.56 3,750.70 

   3/19/2015 55.95 3,750.31 

   7/01/2015 56.14 3,750.12 

   9/29/2015 56.49 3,749.77 



 

 

 

 
 

Table 1.  Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 5 of 7 

a 
Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

b 
Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor 
Well 

Screen 
Interval 
(ft bgs) 

Top of 
Casing 

Elevation a

(ft msl) 
Date 

Measured 

Depth to 
Water 

(ft btoc) 

Groundwater 
Elevation 
(ft msl) 

DBS-9 (cont.) 48.0–68.0 3,806.26 12/16/2015 56.52 3,749.74 

   3/22/2016 56.51 3,749.75 

   6/08/2016 56.64 3,749.62 

   9/13/2016 56.81 3,749.45 

NW-1s 52.95–72.95 3,817.33 4/08/2009 62.35 3,754.98 

NW-1m 99.31–119.31 3,817.35 4/08/2009 62.25 3,755.10 

NW-1d 149.45–169.45 3,817.35 4/08/2009 62.04 3,755.31 

NW-2s 53.35–73.35 3,812.50 4/08/2009 63.08 3,749.42 

NW-2m 93.72–113.72 3,812.45 4/08/2009 63.27 3,749.18 

NW-2d 126.87–146.87 3,812.46 4/08/2009 66.41 3,746.05 

PMW-1 63–78 3,821.17 6/23/2008 67.51 3,753.66 

   4/08/2009 65.97 3,755.20 

   5/11/2011 68.70 3,752.47 

   10/04/2011 66.95 3,754.22 

   2/08/2012 66.69 3,754.48 

   4/30/2012 67.27 3,753.90 

   9/10/2012 69.77 3,751.40 

   6/23/2013 68.40 3,752.77 

   1/09/2014 71.24 3,749.93 

   4/07/2014 69.97 3,751.20 

   3/20/2015 70.78 3,750.39 

   7/01/2015 71.41 3,749.76 

   9/29/2015 70.76 3,750.41 

   12/16/2015 71.03 3,750.14 

   3/22/2016 70.30 3,750.87 

   6/08/2016 69.65 3,751.52 

   9/13/2016 71.08 3,750.09 

MW-1 120–140 NA 6/23/2008 59.90 NA 

MW-2 127–147 3,812.68 6/23/2008 61.42 3,751.26 

   4/07/2009 61.65 3,751.03 
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a 
Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

b 
Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor 
Well 

Screen 
Interval 
(ft bgs) 

Top of 
Casing 

Elevation a

(ft msl) 
Date 

Measured 

Depth to 
Water 

(ft btoc) 

Groundwater 
Elevation 
(ft msl) 

MW-3 NA 3,812.05 6/23/2008 62.06 3,749.99 

   4/07/2009 62.02 3,750.03 

   5/11/2011 62.91 3,749.14 

   10/04/2011 62.91 3,749.14 

   2/08/2012 62.95 3,749.10 

   4/30/2012 63.39 3,748.66 

   9/10/2012 63.50 3,748.55 

   6/23/2013 63.36 3,748.69 

   1/09/2014 63.55 3,748.50 

   4/07/2014 63.88 3,748.17 

   3/19/2015 64.27 3,747.78 

   7/01/2015 64.34 3,747.71 

   9/29/2015 67.94 3,744.11 

   12/16/2015 64.75 3,747.30 

   3/22/2016 64.84 3,747.21 

   6/08/2016 64.89 3,747.16 

   9/13/2016 66.33 3,745.72 

MW-4 111–131 3,811.33 6/23/2008 62.12 3,749.21 

   4/07/2009 62.51 3,748.82 

MW-5 112–132 3,808.96 6/23/2008 60.60 3,748.36 

   4/07/2009 60.79 3,748.17 

   5/11/2011 61.17 3,747.79 

   10/04/2011 61.72 3,747.24 

   2/08/2012 61.23 3,747.73 

   4/30/2012 61.50 3,747.46 

   9/10/2012 61.65 3,747.31 

   6/23/2013 61.75 3,747.21 

   1/09/2014 61.90 3,747.06 

   4/07/2014 62.18 3,746.78 

   3/19/2015 62.96 3,746.00 

   6/30/2015 62.71 3,746.25 
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a 
Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

b 
Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor 
Well 

Screen 
Interval 
(ft bgs) 

Top of 
Casing 

Elevation a

(ft msl) 
Date 

Measured 

Depth to 
Water 

(ft btoc) 

Groundwater 
Elevation 
(ft msl) 

MW-5 (cont.) 112–132 3,808.96 9/29/2015 63.92 3,745.04 

   12/16/2015 63.02 3,745.94 

   3/22/2016 63.14 3,745.82 

   6/08/2016 63.47 3,745.49 

   9/13/2016 63.66 3,745.30 

MW-6 NA 3,810.17 6/23/2008 62.17 3,748.00 

   4/07/2009 62.41 3,747.76 
 

a 
Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

b 
Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 
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Bold indicates that value exceeds the applicable standard. 
a All samples analyzed using EPA method 300.0, unless otherwise noted. 
b Samples analyzed using Standard Method 4500-Cl B. 
mg/L = Milligrams per liter 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor Well Date 

Chloride 
Concentration  

(mg/L) a 

NMWQCC Standard 250 

DBS-1 4/08/2009 320 

 5/12/2011 940 

 10/04/2011 Well destroyed 

DBS-1R 5/01/2012 3,000 

 9/11/2012 3,200 

 6/25/2013 3,300 

 1/10/2014 1,000 

 4/08/2014 1,700 

 3/20/2015 1,200 

 7/01/2015 860 

 9/30/2015 670 

 12/17/2015 760 

 3/23/2016 560 

 6/09/2016 570 

 09/14/2016 360 

DBS-2 4/08/2009 14 

 5/12/2011 25 

 10/05/2011 18 

 2/09/2012 22 

 5/01/2012 24 

 9/11/2012 44 

 6/25/2013 36 

 1/10/2014 45 

 4/08/2014 22 

 3/20/2015 29 

 6/30/2015 28 

 9/30/2015 40 

 12/17/2015 35 

 3/23/2016 46 

 6/09/2016 41 

 9/14/2016 41 
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Bold indicates that value exceeds the applicable standard. 
a All samples analyzed using EPA method 300.0, unless otherwise noted. 
b Samples analyzed using Standard Method 4500-Cl B. 
mg/L = Milligrams per liter 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor Well Date 

Chloride 
Concentration  

(mg/L) a 

NMWQCC Standard 250 

DBS-3 4/08/2009 36 

 5/12/2011 35 

 10/05/2011 34 

 2/09/2012 34 

 5/01/2012 33 

 9/11/2012 34 

 6/24/2013 32 

 1/10/2014 34 

 4/08/2014 32 

 3/20/2015 35 

 6/30/2015 35 

 9/30/2015 34 

 12/17/2015 34 

 3/23/2016 36 

 6/09/2016 35 

 9/14/2016 37 

DBS-4 4/08/2009 38 

 5/12/2011 33 

 10/05/2011 32 

 2/09/2012 32 

 5/01/2012 31 

 9/11/2012 32 

 6/25/2013 31 

 1/10/2014 32 

 4/08/2014 30 

 3/20/2015 33 

 6/30/2015 31 

 9/30/2015 33 

 12/17/2015 35 

 3/23/2016 38 
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Bold indicates that value exceeds the applicable standard. 
a All samples analyzed using EPA method 300.0, unless otherwise noted. 
b Samples analyzed using Standard Method 4500-Cl B. 
mg/L = Milligrams per liter 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor Well Date 

Chloride 
Concentration  

(mg/L) a 

NMWQCC Standard 250 

DBS-4 (cont.) 6/09/2016 35 

 9/14/2016 37 

DBS-5 4/08/2009 65 

 5/12/2011 140 

 10/05/2011 140 

 2/09/2012 140 

 4/30/2012 150 

 9/11/2012 160 

 6/24/2013 160 

 1/10/2014 180 

 4/08/2014 160 

 3/20/2015 140 

 7/01/2015 140 

 9/30/2015 150 

 12/17/2015 160 

 3/23/2016 150 

 6/09/2016 150 

 9/14/2016 170 

DBS-6 4/07/2009 380 

 5/12/2011 410 

 10/05/2011 400 

 2/09/2012 380 

 4/30/2012 400 

 9/11/2012 390 

 6/24/2013 340 

 1/10/2014 390 

 4/07/2014 400 

 3/19/2015 370 

 7/01/2015 360 

 9/30/2015 370 

 12/17/2015 380 
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Bold indicates that value exceeds the applicable standard. 
a All samples analyzed using EPA method 300.0, unless otherwise noted. 
b Samples analyzed using Standard Method 4500-Cl B. 
mg/L = Milligrams per liter 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor Well Date 

Chloride 
Concentration  

(mg/L) a 

NMWQCC Standard 250 

DBS-6 (cont.) 3/23/2016 310 

 6/09/2016 300 

 9/14/2016 290 

DBS-7 4/07/2008 570 

DBS-8 4/07/2009 58 

 5/12/2011 36 

 10/05/2011 140 

 2/09/2012 41 

 4/30/2012 41 

 9/10/2012 42 

 6/24/2013 45 

 1/09/2014 38 

 4/07/2014 36 

 3/19/2015 36 

 7/01/2015 34 

 9/30/2015 35 

 12/17/2015 33 

 3/23/2016 35 

 6/09/2016 34 

 9/14/2016 34 

DBS-9 4/08/2009 210 

 5/12/2011 600 

 10/05/2011 440 

 2/09/2012 290 

 4/30/2012 330 

 9/11/2012 320 

 6/24/2013 200 

 1/10/2014 170 

 4/07/2014 220 

 3/19/2015 260 

 7/01/2015 210 
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Bold indicates that value exceeds the applicable standard. 
a All samples analyzed using EPA method 300.0, unless otherwise noted. 
b Samples analyzed using Standard Method 4500-Cl B. 
mg/L = Milligrams per liter 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor Well Date 

Chloride 
Concentration  

(mg/L) a 

NMWQCC Standard 250 

DBS-9 (cont.) 9/30/2015 260 

 12/17/2015 230 

 3/23/2016 200 

 6/09/2016 190 

 9/14/2016 190 

NW-1s 4/08/2009 630 

NW-1m 4/08/2009 57 

NW-1d 4/08/2009 38 

NW-2s 4/08/2009 410 

NW-2m 4/08/2009 570 

NW-2d 4/08/2009 4,700 

PMW-1 2/27/2008 9,500 b 

 5/30/2008 8,600 b 

 6/23/2008 12,700 

 4/08/2009 11,000 

 5/12/2011 13,000 

 10/05/2011 12,000 

 2/09/2012 12,000 

 5/01/2012 12,000 

 9/11/2012 14,000 

 6/25/2013 14,000 

 1/10/2014 11,000 

 4/08/2014 12,000 

 3/20/2015 8,500 

 7/01/2015 8,600 

 9/30/2015 9,700 

 12/17/2015 9,800 

 3/23/2016 8,200 

 6/09/2016 8,500 

 9/14/2016 9,300 
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Bold indicates that value exceeds the applicable standard. 
a All samples analyzed using EPA method 300.0, unless otherwise noted. 
b Samples analyzed using Standard Method 4500-Cl B. 
mg/L = Milligrams per liter 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor Well Date 

Chloride 
Concentration  

(mg/L) a 

NMWQCC Standard 250 

MW-1 5/30/2008 75 b 

 6/23/2008 243 

MW-2 2/27/2008 120 b 

 5/30/2008 80 b 

 6/23/2008 1,480 

 4/07/2009 1,200 

MW-3 2/27/2008 348 b 

 5/30/2008 360 b 

 6/23/2008 1,090 

 4/07/2009 17,000 

 5/12/2011 16,000 

 10/05/2011 14,000 

 2/09/2012 15,000 

 4/30/2012 14,000 

 9/10/2012 16,000 

 6/24/2013 12,000 

 1/10/2014 10,000 

 4/07/2014 12,000 

 3/19/2015 9,700 

 7/01/2015 10,000 

 9/30/2015 9,600 

 12/17/2015 5,100 

 3/23/2016 8,200 

 6/09/2016 9,400 

 9/14/2016 9,100 

MW-4 2/27/2008 476 b 

 5/30/2008 512 b 

 6/23/2008 5,730 

 4/07/2009 6,600 

MW-5 2/27/2008 1,280 b 

 5/30/2008 1,220 b 
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Bold indicates that value exceeds the applicable standard. 
a All samples analyzed using EPA method 300.0, unless otherwise noted. 
b Samples analyzed using Standard Method 4500-Cl B. 
mg/L = Milligrams per liter 
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Monitor Well Date 

Chloride 
Concentration  

(mg/L) a 

NMWQCC Standard 250 

MW-5 (cont.) 6/23/2008 1,260 

 4/07/2009 1,300 

 5/12/2011 1,500 

 10/05/2011 1,500 

 2/09/2012 1,500 

 4/30/2012 1,400 

 9/10/2012 1,500 

 6/24/2013 1,300 

 1/10/2014 1,300 

 4/07/2014 1,300 

 3/19/2015 1,200 

 7/01/2015 1,200 

 9/30/2015 1,000 

 12/17/2015 1,000 

 3/23/2016 980 

 6/09/2016 970 

 9/14/2016 1,000 

MW-6 2/27/2008 32 b 

 5/30/2008 36 b 

 6/23/2008 31.4 

 4/07/2009 25 

Ranch Headquarters 
Supply Well 

6/23/2008 35.4 

2/27/2008 630 b Brine Station Fresh 
Water Supply Well 5/30/2008 590 b 

 6/23/2008 650 
 

Bold indicates that value exceeds the applicable standard. 
a All samples analyzed using EPA method 300.0, unless otherwise noted. 
b Samples analyzed using Standard Method 4500-Cl B. 
mg/L = Milligrams per liter 

 

 



 

 

 

 

 
Table 3.  Cumulative Extracted Groundwater Volumes 

Salty Dog Brine Station, Lea County, New Mexico  
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D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Recovery 
Well Date 

Days of 
Operation 

Average  
Flow Rate 

(gpm) 
Extracted Volume 

(gallons) 

RW-1 4/07/2012 Groundwater extraction started 

 5/01/2012 24 2.1 73,740 

 9/11/2012 154 2.9 636,237 

 6/25/2013 441 4.1 2,599,392 

 11/15/2013 a 585 3.6 3,060,181 

 3/20/2015 1,075 2.4 3,668,511 

 6/30/2015 b 1,167 — 3,668,511 

 9/30/2015 1,259 — 3,668,511 

FWS-1 12/17/2015 — — 1,232,787 

 3/22/2016 359 12.8 3,011,469 

 6/08/2016 437 33.9 6,818,179 

 9/13/2016 534 5.4 7,578,404 

RW-2 4/06/2012 Groundwater extraction started 

 5/01/2012 25 2.5 91,450 

 9/11/2012 158 4.3 963,789 

 12/14/2012 c 252 3.9 1,406,748 

 6/25/2013 d — — — 

 9/21/2013 e 335 2.9 1,407,005 

 9/30/2015 f 1,074 68 f 7,313,515 

 12/17/2015 1,152 44 12,266,210 

 3/22/2016 1,248 32 16,657,635 

 6/08/2016 1,326 9.0 17,661,576 

 9/13/2016 1,423 5.7 18,453,822 
 

a 
Pump went down in RW-1 on approximately November 15, 2013. 

b 
Meter appears to not be functioning correctly, but the pumping well is functioning. 

c 
Pump in RW-2 went down on December 14, 2012 due to a blown inner shaft motor seal. 

d 
New pump installed in RW-2 and started on June 25, 2013. 

e Meter and pump were removed from RW-2 on approximately September 21, 2013 by facility manager to 
install a new, larger-capacity pump. 

f
 Meter reinstalled and pumping increased after the June 30 and July 1, 2015 monitoring event; flowrate 

assumes 60 days of operation (August 1 through September 30, 2015) based on personal communication 
with Jim Sayre (PAB). 

gpm = Gallons per minute 

 



Appendix A 

Laboratory Analytical 
Report 



October 12, 2016

Daniel B. Stephens & Assoc.
John Ayarbe

Dear John Ayarbe:

RE: Salty Dog OrderNo.: 1609828

FAX (505) 822-8877
TEL: (505) 822-9400

6020 Academy NE  Suite 100
Albuquerque, NM 87109

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 13 sample(s) on 9/15/2016 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Salty Dog
Client Sample ID: DBS-1R

Collection Date: 9/14/2016 3:30:00 PM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-001

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride * 9/20/2016 8:45:19 PM50 mg/L 100360 R37349

Qualifiers:   

Page 1 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: DBS-2

Collection Date: 9/14/2016 2:00:00 PM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-002

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 9/20/2016 8:57:44 PM5.0 mg/L 1041 R37349

Qualifiers:   

Page 2 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: DBS-3

Collection Date: 9/14/2016 3:05:00 PM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-003

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 9/20/2016 9:22:33 PM5.0 mg/L 1037 R37349

Qualifiers:   

Page 3 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: DBS-4

Collection Date: 9/14/2016 12:30:00 PM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-004

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 9/20/2016 9:47:23 PM5.0 mg/L 1037 R37349

Qualifiers:   

Page 4 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: DBS-5

Collection Date: 9/14/2016 2:30:00 PM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-005

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 9/20/2016 10:37:02 PM5.0 mg/L 10170 R37349

Qualifiers:   

Page 5 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: DBS-6

Collection Date: 9/14/2016 11:45:00 AM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-006

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride * 9/20/2016 11:14:17 PM50 mg/L 100290 R37349

Qualifiers:   

Page 6 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: DBS-8

Collection Date: 9/14/2016 9:05:00 AM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-007

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 9/20/2016 11:26:42 PM5.0 mg/L 1034 R37349

Qualifiers:   

Page 7 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: DBS-9

Collection Date: 9/14/2016 8:25:00 AM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-008

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 9/21/2016 12:03:56 AM50 mg/L 100190 R37349

Qualifiers:   

Page 8 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: MW-3

Collection Date: 9/14/2016 11:10:00 AM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-009

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride * 9/21/2016 12:28:45 AM500 mg/L 1E9100 R37349

Qualifiers:   

Page 9 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: MW-5

Collection Date: 9/14/2016 10:10:00 AM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-010

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride * 9/21/2016 1:18:24 AM50 mg/L 1001000 R37349

Qualifiers:   

Page 10 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: PMW-1

Collection Date: 9/14/2016 4:05:00 PM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-011

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride * 9/21/2016 1:43:14 AM500 mg/L 1E9300 R37349

Qualifiers:   

Page 11 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: Injection

Collection Date: 9/14/2016 3:45:00 PM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-012

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 9/21/2016 3:49:00 PM0 10.9915 R37370

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 9/21/2016 2:08:04 AM50 mg/L 100240 R37349

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 9/23/2016 1:36:00 PM20.0 mg/L 1725 27634

SM4500-H+B: PH Analyst: JRR
pH H 9/19/2016 9:35:15 PM1.68 pH units 18.11 R37296

Qualifiers:   

Page 12 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client Sample ID: Brine

Collection Date: 9/14/2016 4:07:00 PM
Matrix: AQUEOUS

CLIENT: Daniel B. Stephens & Assoc.

Lab ID: 1609828-013

Date Reported: 10/12/2016

Analytical Report
Lab Order 1609828

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/15/2016 10:30:00 AM

Batch

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 9/21/2016 3:49:00 PM0 11.148 R37370

EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride * 9/21/2016 2:20:29 AM5000 mg/L 1E160000 R37349

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 9/23/2016 1:36:00 PM2000 mg/L 1241000 27634

SM4500-H+B: PH Analyst: JRR
pH H 9/19/2016 9:39:11 PM1.68 pH units 17.32 R37296

EPA METHOD 200.7: METALS Analyst: ELS
Sodium 9/30/2016 8:22:30 PM2.0 mg/L 1140 27612

Qualifiers:   

Page 13 of 17

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client: Daniel B. Stephens & Assoc.

12-Oct-16

QC SUMMARY REPORT 1609828WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-27612

Batch ID: 27612

Analysis Date: 9/21/2016Prep Date: 9/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 37369

SeqNo: 1160993

MBLKSampType: TestCode: EPA Method 200.7: Metals

Sodium 1.0ND

Sample ID LCS-27612

Batch ID: 27612

Analysis Date: 9/21/2016Prep Date: 9/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 37369

SeqNo: 1160994

LCSSampType: TestCode: EPA Method 200.7: Metals

Sodium 50.00 98.1 85 1151.0 049

Sample ID LLLCS-27612

Batch ID: 27612

Analysis Date: 9/21/2016Prep Date: 9/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BatchQC RunNo: 37369

SeqNo: 1161051

LCSLLSampType: TestCode: EPA Method 200.7: Metals

Sodium 0.5000 105 50 1501.0 0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client: Daniel B. Stephens & Assoc.

12-Oct-16

QC SUMMARY REPORT 1609828WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R37349

Analysis Date: 9/20/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 37349

SeqNo: 1160322

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R37349

Analysis Date: 9/20/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 37349

SeqNo: 1160323

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 95.4 90 1100.50 04.8

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client: Daniel B. Stephens & Assoc.

12-Oct-16

QC SUMMARY REPORT 1609828WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1609828-012ADUP

Batch ID: R37370

Analysis Date: 9/21/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units:

PQL

Client ID: Injection RunNo: 37370

SeqNo: 1161076

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.1910.9934

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Salty Dog
Client: Daniel B. Stephens & Assoc.

12-Oct-16

QC SUMMARY REPORT 1609828WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-27634

Batch ID: 27634

Analysis Date: 9/23/2016Prep Date: 9/21/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 37439

SeqNo: 1163956

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-27634

Batch ID: 27634

Analysis Date: 9/23/2016Prep Date: 9/21/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 37439

SeqNo: 1163957

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 103 80 12020.0 01030

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 
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June 22, 2012 

Mr. Jim Griswold 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, NM 87505-4225 

.-·· ....... , 

Re: Salty Dog Brine Station - Fourth Quarterly Groundwater Monitoring Report 

Dear Mr. Griswold: 

On behalf of PAB Services, Inc., Daniel B. Stephens & Associates, Inc. (DBS&A) is pleased to 
submit the enclosed groundwater monitoring report for the Salty Dog brine station located in Lea 
County, New Mexico. The report documents fourth quarter groundwater monitoring activities 
completed at the site on April 30 and May 1, 2012. 

Please do not hesitate to call me at (505) 353-9130 if you have any questions or require additional 
information. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 

~; :).~? 
Michael D. McVey 
Senior Hydrogeologist 

Enclosures 

cc: Pieter Bergstein, PAB Services, Inc. 

Daniel B. Stephens & Associates, Inc. 

S:\Projects\ES08.0118.0l_Salty_Dog_Inc\ES08.0118.02_Salty Dog Remediation\Docs\4th Qtrly Mon\Griswold_ 062212.doc 6020 Academy Rd., NE, Suite 100 

Albuquerque, NM 87109-3315 

505-822-9400 

FAX 505-822-8877 
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Fourth Quarterly Groundwater 
Monitoring Report 

Salty Dog Brine Station 

Lea County, New Mexico 

Prepared for New Mexico Energy, Minerals and Natural 

Resources Department 

Oil Conservation Division, Environmental Bureau 

June 22, 2012 

Daniel B. Stephens & Associates, Inc. 
6020 Academy NE, Suite 100 • Albuquerque, New Mexico 87109 
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Daniel B. Stephens & Associates, Inc. 

QUARTERLY GROUNDWATER MONITORING REPORT 
SAL TY DOG BRINE STATION 
LEA COUNTY, NEW MEXICO 

1. INTRODUCTION 

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this fourth quarterly groundwater 

monitoring report for submission to the New Mexico Energy, Minerals and Natural Resources 

Department Oil Conservation Division (OCD) Environmental Bureau on behalf of PAB Services, 

Inc. (PAB) for the Salty Dog brine station (Site) located in Lea County, New Mexico (Figure 1). 

This report summarizes groundwater monitoring activities conducted at the Site on April 30 and 

May 1, 2012. 

The Site is comprised of a northern portion where the brine pond was located prior to closure in 

October 2008, and a southern portion where the brine well is located. The brine pond area and 

the brine well area are separated by approximately 2,500 feet, joined by a dirt road. Since the 

closure of the brine pond, a number of frac tanks have been stationed in the northern portion of 

the Site to serve as storage for brine that is produced for resale. A concrete truck loading pad is 

located near the frac tanks. The brine well is currently not operational and attempts are being 

made to redrill the well and restore brine production at the Site. Six monitor wells (PMW-1, DBS-

1R, and DBS-2 through DBS-5), one nested well (NW-1), and one recovery well (RW-1) are 

located in the former brine pond area. Nine monitor wells (MW-2 through MW-6, DBS-6 through 

DBS-9), one nested well (NW-2), and one recovery well (RW-2) are located in the brine well 

area (Figure 1 ). 

A groundwater extraction system was installed by DBS&A at the Site in early April 2012 to 

provide hydraulic control of the chloride groundwater plumes present beneath the former brine 

pond area and brine well area. The extraction system consists of two submersible pumps, 

conveyance lines, electrical power, and controls to extract groundwater from recovery wells 

RW-1 (former brine pond area) and RW-2 (brine well area), and convey the extracted 

groundwater to on-site frac tanks for off-site disposal. At the time of the fourth quarterly 

1 
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Daniel B. Stephens & Associates, Inc. 

groundwater monitoring event, the extraction system had been operating for a period of 

approximately three weeks. 

2. SCOPE OF WORK 

The scope of work for quarterly groundwater monitoring consisted of measuring fluid levels in and 

collecting groundwater samples from 11 monitor wells for laboratory analysis. The monitor wells 

included in the quarterly sampling were selected in consultation with the OCD project manager, 

Jim Griswold, on October 4, 2010. Groundwater samples were submitted to Hall Environmental 

Analysis Laboratory (HEAL) in Albuquerque, New Mexico for chloride analysis using U.S. 

Environmental Protection Agency (EPA) Test Method 300.0. 

3. MONITORING ACTIVITIES 

On April 30, 2012, DBS&A measured fluid levels in existing monitor wells DBS-2 through DBS-5 

and PMW-1 in the former brine pond area, and DBS-6, DBS-8, DBS-9, MW-3, and MW-5 in the 

brine well area using a properly decontaminated electronic water level meter (Figure 1 ). In 

addition, fluid levels were measured in the newly installed monitor well, D8S-1R, which replaced 

former well DBS-1. DBS-1 was destroyed by a backhoe sometime between the May 2011 and 

October 2011 sampling events during grading activities at the Site. DBS-1 R was installed 

approximately five feet south of DBS-1 by DBS&A and Peterson Drilling and Testing, Inc. during 

the installation of the groundwater extraction system in April 2012. Table 1 provides a summary 

of the fluid level measurements. 

The average depth to water beneath the former brine pond area during this monitoring event was 

64.88 feet below ground surface (ft bgs), decreasing approximately 0.08 foot since the last 

monitoring event in February 2012. Water levels in wells DBS-2, DBS-3, DBS-4, and DBS-5 

decreased from 0.24 to 0.30 foot; the water level in PMW-1 decreased 0.58 foot. The average 

depth to water beneath the brine well area was 62.58 ft bgs, decreasing 0.29 foot since February 

2012. Water levels in wells DBS-6, DBS-8, and MW-5 decreased from 0.23 to 0.27 foot; the water 

level in well MW-3 decreased 0.44 foot. The water level in DBS-9, located northeast of the brine 

well in the playa, decreased 0.15 foot. The greater drawdown observed in monitor wells PMW-1 

2 
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Daniel B. Stephens & Associates, Inc. 

and MW-3 is the result of groundwater pumping occurring at extraction wells RW-1 and RW-2. 

PMW-1 and MW-3, compared to the other Site monitor wells, are located in the closest proximity 

to the extraction wells. At the time of gauging, the extraction system had been operating for a 

period of approximately three weeks. 

Potentiometric surface maps were prepared for the former brine pond and brine well areas and 

are included as Figures 2 and 3. Groundwater beneath the former brine pond area continues to 

flow to the southeast. The gradient increased slightly from 0.004 to 0.005 foot/foot (ft/ft) with 

implementation of groundwater pumping from extraction well RW-1 (Figure 2). The direction of 

groundwater flow beneath the brine well area changed slightly, with implementation of 

groundwater pumping from extraction well RW-2, from southeast to south-southeast. The 

gradient remained unchanged at approximately 0.004 ft/ft (Figure 3). 

Groundwater samples were collected from monitor wells DBS-1 R, DBS-2 through DBS-6, PMW-1, 

DBS-8, DBS-9, MW-3, and MW-5 on April 30 and May 1, 2012. DBS&A followed corporate 

standard operating procedures developed from EPA guidance during collection of all groundwater 

samples. Prior to sampling, the well was purged of a minimum of three casing volumes using a 

submersible pump to ensure that a representative sample of groundwater was collected. During 

purging, the DBS&A field technician measured water quality parameters including temperature, 

specific conductance, and pH to ensure that these parameters were stabilized to within 10 percent 

for specific conductance, 2 degrees for temperature and +/- 0.2 pH units prior to sampling. 

Sample containers were then filled, labeled, and placed on ice once the stabilization criteria were 

met. Groundwater samples were submitted under full chain-of-custody to HEAL for chloride 

analysis . 

4. ANALYTICAL RESULTS 

Table 2 summarizes chloride analytical results for the 11 groundwater samples collected on 

April 30 and May 1, 2012. Figures 4 and 5 show the distribution of chloride in groundwater 

beneath the former brine pond and brine well areas for the sampling event. Complete 

laboratory reports and chain-of-custody documentation are provided in Appendix 1. Field notes 

recorded during groundwater monitoring activities are included in Appendix 2. 

3 
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DBS-1 R was sampled for the first time during this monitoring event. Analytical results from the 

groundwater sample submitted from the well showed a chloride concentration of 3,000 mg/L. 

DBS-1 R was installed approximately five feet south of the former well DBS-1. DBS-1 showed a 

chloride concentration of 940 mg/L the last time it was sampled on May 12, 2011 before it was 

destroyed. 

During this monitoring event, groundwater samples submitted from wells DBS-2 (22 to 24 mg/L), 

DBS-5 (140 to 150 mg/L), DBS-6 (380 to 400 mg/L), and DBS-9 (290 to 330 mg/L) showed 

increases in chloride concentrations. Monitor wells DBS-3 (34 to 33 mg/L), DBS-4 (32 to 31 

mg/L), MW-3 (15,000 to 14,000 mg/L), and MW-5 (1,500 to 1,400 mg/L) showed decreases in 

chloride concentrations. Monitor wells DBS-8 (41 mg/L) and PMW-1 (12,000 mg/L) showed no 

change in chloride concentrations. Currently, six of the 11 wells sampled contain chloride 

concentrations in excess of the New Mexico Water Quality Control Commission (NMWQCC) 

standard of 250 mg/L (Table 2). 

The chloride groundwater plume in the former brine pond area remains bounded by the existing 

monitor well network. Monitor well PMW-1 (12,000 mg/L), located downgradient of the former 

brine pond, continues to show a chloride concentration in excess of the NMWQCC standard 

(Figure 4). The chloride concentration in the farthest downgradient well, DBS-4, remains below 

the standard. 

The downgradient and northern, cross-gradient extent of the chloride groundwater plume in the 

brine well area remains undefined. The farthest downgradient well, MW-5, and the northern­

most cross-gradient well, DBS-6, continue to contain chloride concentrations in excess of the 

NMWQCC standard (Figure 5). 

The chloride concentration in monitor well DBS-9, which was showing a decreasing trend during 

previous monitoring events (600 mg/Lin May 2011 to 440 mg/Lin October 2011 to 290 mg/Lin 

February 2012), increased slightly during this monitoring event to 330 mg/L and still exceeds the 

NMWQCC standard. DBS-9 was installed in the playa located northeast of the brine well to 

determine if documented releases that entered the playa in 2002 and 2005 impacted 

groundwater (Figure 5). 

4 
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5. GROUNDWATER EXTRACTION SYSTEM OPERATION 

Groundwater extraction from recovery well RW-2 at the brine well area was started on April 6, 

2012. Groundwater extraction from recovery well RW-1 at the former brine pond area was 

started on April 7, 2012. The flow rate for RW-1 was initially set at the design specification of 

0.5 gallons per minute (gpm). The flow rate for RW-2 was initially set at 1.25 gpm. 

Approximately one week after DBS&A set the flow rates, PAB staff adjusted the flow rates 

upward to facilitate daily disposal of the extracted groundwater. At the time of groundwater 

monitoring, approximately three weeks after system startup, extracted volumes of groundwater 

were recorded by the DBS&A field technician. The extracted volumes are provided in Table 3. 

Since the extraction system had only been operating for a period of approximately three weeks 

prior to this groundwater monitoring event, little effect on chloride concentrations in Site monitor 

wells was noted. Assessments of system performance regarding hydraulic plume capture will 

be provided in future quarterly monitoring reports. 

Flow will be maintained at the current rate, with minor increases or decreases, to maintain a 

volume of extracted groundwater that can be disposed of on a daily basis by PAB. Once the 

brine well is brought back online, full-scale operation of the extraction system will begin with 

reinjection of the extracted groundwater into the brine well. At that time, the flow rate for RW-2 

will be increased to meet the design specification of 15 gpm. 

6. RECOMMENDATIONS 

Based on the current groundwater monitoring results and trends in chloride concentrations, and 

the installation of the groundwater extraction system in early April 2012, DBS&A recommends the 

following: 

• Continue quarterly groundwater sampling to assess the groundwater extraction system 

performance by the collection of groundwater samples for laboratory analysis from the 

on-site monitor wells. Chloride concentrations measured in each well will be used to 

verify plume capture. 

• Adjust the flow rate from the RW-2 recovery well upward to 15 gpm to meet the design 

5 

S:\Projects\ES08.0118.01_Salty_Dog_lnc\ES08.0118.02_Salty Dog Remediation\Docs\4th Qtrly Mon\GWM Rpt_06-12.doc 



------
--
--
---
-

-
------

-
-

Daniel B. Stephens & Associates, Inc. 

specification once the brine well is brought back online and reinjection of the extracted 

groundwater into the brine well can be implemented. 

6 
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Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 3 

Top of 
Screen Casing Depth to Groundwater 

Monitor Interval Elevation a Date Water Elevation 
Well (ft bgs) (ft msl) Measured (ft btoc) (ft msl) 

DBS-1 56.0-76.0 3817.09 04/08/09 62.38 3754.71 

05/11/11 64.70 3752.39 

10/04/11 Well destroyed 

DBS-1R 58.0-78.0 3816.00 b 04/30/12 

DBS-2 58.0-78.0 3820.50 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

DBS-3 56.0-76.72 3816.66 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

DBS-4 56.0-76.0 3820.37 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

DBS-5 56.9-76.9 3820.66 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

DBS-6 56.7-76.7 3812.65 04/07/09 

05/11/11 

10/04/11 

02/08/12 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

63.60 

65.45 

66.80 

65.87 

65.96 

66.26 

60.67 

61.25 

61.25 

61.11 

61.41 

66.27 

67.23 

66.67 

66.76 

67.02 

62.99 

63.45 

63.41 

63.46 

63.70 

62.75 

63.11 

63.16 

63.20 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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3752.40 

3755.05 

3753.70 

3754.63 

3754.54 

3754.24 

3755.99 

3755.41 

3755.41 

3755.55 

3755.25 

3754.10 

3753.14 

3753.70 

3753.61 

3753.35 

3757.67 

3757.21 

3757.25 

3757.20 

3756.96 

3749.90 

3749.54 

3749.49 

3749.45 
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Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 3 

Top of 
Screen Casing 

Monitor Interval Elevation a Date 
Well (ft bgs) (ft msl) Measured 

DBS-6 (cont.) 56.7-76.7 3812.65 04/30/12 

DBS-7 55.1-75.1 3810.21 04/07/09 

DBS-8 55.2-75.2 3810.70 04/07/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

DBS-9 48.0-68.0 3806.26 04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

NW-1 (s) 52.95-72.95 3817.33 04/08/09 

NW-1 (m) 99.31-119.31 3817.35 04/08/09 

NW-1 (d) 149.45-169.45 3817.35 04/08/09 

NW-2 (s) 53.35-73.35 3812.50 04/08/09 

NW-2 (m) 93.72-113.72 3812.45 04/08/09 

NW-2 (d) 126.87-146.87 3812.46 04/08/09 

PMW-1 63-78 3821.17 06/23/08 

04/08/09 

05/11/11 

10/04/11 

02/08/12 

04/30/12 

MW-1 120-140 NA 06/23/08 

MW-2 127-147 3812.68 06/23/08 

04/07/09 

MW-3 NA 3812.05 06/23/08 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

Depth to Groundwater 
Water Elevation 

(ft btoc) (ft msl) 

63.43 3749.22 

61.74 3748.47 

61.20 3749.50 

61.67 3749.03 

61.71 3748.99 

61.77 3748.93 

62.00 3748.70 

53.93 3752.33 

54.39 3751.87 

54.59 3751.67 

54.53 3751.73 

54.68 3751.58 

62.35 3754.98 

62.25 3755.10 

62.04 3755.31 

63.08 3749.42 

63.27 3749.18 

66.41 3746.05 

67.51 3753.66 

65.97 3755.20 

68.70 3752.47 

66.95 3754.22 

66.69 3754.48 

67.27 3753.90 

59.90 NA 
61.42 3751.26 

61.65 3751.03 

62.06 3749.99 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 3 

Top of 
Screen Casing Depth to 

Monitor Interval Elevation a Date Water 
Well (ft bgs) (ft msl) Measured (ft btoc) 

MW-3 (cont.) NA 3812.05 04/07/09 62.02 

05/11/11 62.91 

10/04/11 62.91 

02/08/12 62.95 

04/30/12 63.39 

MW-4 111-131 3811.33 06/23/08 62.12 

04/07/09 62.51 

MW-5 112-132 3808.96 06/23/08 60.60 

04/07/09 60.79 

05/11/11 61.17 

10/04/11 61.72 

02/08/12 61.23 

04/30/12 61.50 

MW-6 NA 3810.17 06/23/08 62.17 

04/07/09 62.41 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 
b Top of casing elevation surveyed by Pettigrew & Assoc. on June 13, 2012. 

Groundwater 
Elevation 
(ft msl) 

3750.03 

3749.14 

3749.14 

3749.10 

3748.66 

3749.21 

3748.82 

3748.36 

3748.17 

3747.79 

3747.24 

3747.73 

3747.46 

3748.00 

3747.76 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 3 

Chloride 

Concentration 

Monitor Well Date (mg/L) a 

New Mexico Water Quality Control Commission Standard I 250 

DBS-1 04/08/09 320 
05/12/11 940 
10/04/11 Well destroyed 

DBS-1R 05/01/12 3,000 
DBS-2 04/08/09 14 

05/12/11 25 

10/05/11 18 

02/09/12 22 

05/01/12 24 

DBS-3 04/08/09 36 

05/12/11 35 

10/05/11 34 

02/09/12 34 

05/01/12 33 

DBS-4 04/08/09 38 

05/12/11 33 

10/05/11 32 

02/09/12 32 

05/01/12 31 

DBS-5 04/08/09 65 

05/12/11 140 

10/05/11 140 

02/09/12 140 

04/30/12 150 

DBS-6 04/07/09 380 
05/12/11 410 
10/05/11 400 
02/09/12 380 
04/30/12 400 

DBS-7 04/07/08 570 

DBS-8 04/07/09 58 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 
0 

Samples analyzed in accordance to Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 3 

Chloride 

Concentration 

Monitor Well Date 

New Mexico Water Quality Control Commission Standard 

DBS-8 (cont.) 05/12/11 

10/05/11 

02/09/12 

04/30/12 

DBS-9 04/08/09 

05/12/11 

10/05/11 

02/09/12 

04/30/12 

NW-1s 04/08/09 

NW-1m 04/08/09 

NW-1d 04/08/09 

NW-2s 04/08/09 

NW-2m 04/08/09 

NW-2d 04/08/09 

PMW-1 02/27/08 

05/30/08 

06/23/08 

04/08/09 

05/12/11 

10/05/11 

02/09/12 

05/01/12 

MW-1 05/30/08 

06/23/08 

MW-2 02/27/08 

05/30/08 

06/23/08 

04/07/09 

MW-3 02/27/08 

05/30/08 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance to Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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(mg/L) a 

250 

36 

140 

41 

41 

210 

600 

440 

290 

330 

630 

57 

38 

410 

570 

4,700 
9,500 b 

8,600 b 

12,700 

11,000 

13,000 

12,000 

12,000 

12,000 
75b 

243 
120b 

80b 

1,480 

1,200 
348b 

360b 
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Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 3 

Chloride 

Concentration 

Monitor Well Date (mg/L) a 

New Mexico Water Quality Control Commission Standard 250 

MW-3 (cont.) 06/23/08 1,090 

04/07/09 17,000 

05/12/11 16,000 

10/05/11 14,000 

02/09/12 15,000 

04/30/12 14,000 

MW-4 02/27/08 47Gb 

05/30/08 512b 

06/23/08 5,730 

04/07/09 6,600 

MW-5 02/27/08 1,280 b 

05/30/08 1,220 b 

06/23/08 1,260 

04/07/09 1,300 

05/12/11 1,500 

10/05/11 1,500 

02/09/12 1,500 

04/30/12 1,400 

MW-6 02/27/08 32 b 

05/30/08 36b 

06/23/08 31.4 

04/07/09 25 

Ranch Headquarters Supply Well 06/23/08 35.4 

Brine Station Fresh Water Supply Well 02/27/08 630b 

05/30/08 590b 

06/23/08 650 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance with EPA method 300.0, unless otherwise noted. 
0 

Samples analyzed in accordance with Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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Table 3. Summary of Extracted Groundwater Volumes 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 1 

Ave. Flow Rate Extracted Volumes 

Recovery Well Date (gpm) (gal) 

RW-1 05/01/12 2.5 73,740 

RW-2 05/01/12 3.5 91,450 

gpm = gallons per minute 

gal = gallons 
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HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

May 08, 2012 

MikeMcVey 

Daniel B. Stephens & Assoc. 
6020 Academy NE Suite 100 

Albuquerque, NM 87109 
TEL: (505) 822-9400 

FAX (505) 822-8877 

RE: Salty Dog 

Dear Mike Mc Vey: 

Hall Environmental Analysis Laboratory 

4901 Hawkins NE 
Albuquerque, NM87109 

TEL: 505-345-3975 FAX: 505-345-4107 

Website: www hallenyironmental com 

OrderNo.: 1205141 

Hall Environmental Analysis Laboratory received 11 sample(s) on 5/2/2012 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites. See the 
sample checklist and/or the Chain of Custody for information regarding the sample receipt 
temperature and preservation. Data qualifiers or a narrative will be provided if the sample 
analysis or analytical quality control parameters require a flag. All samples are reported 
as received unless otherwise indicated. 

Please don't hesitate to contact HEAL for any additional information or clarifications . 

Sincerely, 

Andy Freeman 

Laboratory Manager 

4901 Hawkins NE 
Albuquerque, NM 87109 
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Analytical Report 

Hall Environmental Analysis Laboratory, Inc. 
Lab Order: 1205141 

Date Reported: 5/8/2012 

CLIENT: 
Project: 

Daniel B. Stephens & Assoc. 
Salty Dog 

Lab ID: 1205141-001 

Client Sample ID: DBS-8 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1205141-002 

Client Sample ID: MW-5 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1205141-003 

Client Sample ID: MW-3 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1205141-004 

Client Sample ID: DBS-6 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1205141-005 

Client Sample ID: DBS-9 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1205141-006 

Client Sample ID: DBS-5 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Result 

41 

Result 

1.400 

Result 

14,000 

Result 

400 

Result 

330 

Result 

150 

Qualifiers: •rx Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

s Spike Recovery outside accepted recovery limits 

Lab Order: 1205141 

Collection Date: 4/30/2012 l :00:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

Analyst: BRM 

10 mg/L 20 5/3/2012 2:58:04 PM 

Collection Date: 4/30/2012 2:00:00 PM 

Matrix: AQUEOUS 

RL Qua! Units OF Date Analyzed 

100 

Analyst: BRM 

mg/L 200 5/3/2012 3:09:18 PM 

Collection Date: 4/30/2012 3:15:00 PM 

Matrix: AQUEOUS 

RL Qual Units OF Date Analyzed 

1,000 mg/L 2000 

Analyst: BRM 

5/3/2012 3:20:32 PM 

Collection Date: 4/30/2012 3:59:00 PM 

Matrix: AQUEOUS 

RL Qual Units OF Date Analyzed 

25 mg/L 50 

Analyst: BRM 

5/3/2012 3:31:45 PM 

Collection Date: 4/30/2012 5:22:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

25 mg/L 50 

Analyst: BRM 

5/3/2012 3:42:59 PM 

Collection Date: 4/30/2012 6:08:00 PM 

Matrix: AQUEOUS 

RL Qua) Units DF Date Analyzed 

10 mg/L 20 

Analyst: BRM 

5/3/2012 3:54:13 PM 

B Analytc detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

RL Reporting Detection Limit 
Page l of3 
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Analytical Report 

Hall Environmental Analysis Laboratory, Inc. 
Lab Order: 1205141 

Date Reported: 5/8/2012 

CLIENT: 
Project: 

Daniel B. Stephens & Assoc. 
Salty Dog 

Lab ID: 1205141-007 

Client Sample ID: DBS-3 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1205141-008 

Client Sample ID: DBS-4 

Analyses 

EPA METHOD 300.0: ANIONS 
Chloride 

Lab ID: 1205141-009 

Client Sample ID: DBS-2 

Analyses 

EPA METHOD 300.0: ANIONS 
Chloride 

Lab ID: 1205141-010 

Client Sample ID: DBS-IR 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1205141-01 l 

Client Sample ID: PMW-1 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Result 

33 

Result 

31 

Result 

24 

Result 

3,000 

Result 

12,000 

Qualifiers: •rx Value exceeds Maximum Contaminant LeveL 

E Value above quantitation range 

J Analyte detected below quantitation limits 

R RPO outside accepted recovery limits 

s Spike Recovery outside accepted recovery limits 

Lab Order: 1205141 

Collection Date: 5/1/2012 8:16:00 AM 

Matrix: AQUEOUS 

RL Qua) Units DF Date Analyzed 

Analyst: BRM 

10 mg/L 20 5/3/2012 4:05:27 PM 

Collection Date: 5/1/2012 8:58:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

10 

Analyst: BRM 

mg/L 20 5/3/20124:16:41 PM 

Collection Date: 5/1/2012 9:41:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

10 mg/L 20 

Analyst: BRM 

517/2012 3:32:58 PM 

Collection Date: 5/1/2012 10:27:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

100 mg/L 200 

Analyst: BRM 

517/2012 3:45:23 PM 

Collection Date: 5/1/2012 11 :04:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

500 mg/L 1000 

Analyst: BRM 

5/3/2012 5: 12:50 PM 

B 

H 

ND 

RL 

Analyte detected in the associated Method Blank 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit 

Reporting Detection Limit 
Page 2 of3 



'--- QC SUMMARY REPORT 
WO#: 1205141 

Hall Environmental Analysis Laboratory, Inc. 08-May-12 -.... Client: Daniel B. Stephens & Assoc. 

Project: Salty Dog - Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions - Client ID: PBW Batch ID: R2571 RunNo: 2571 

·- Prep Date: Analysis Date: 5/3/2012 SeqNo: 71672 Units: mg/L 

,.. Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride ND 0.50 

- Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions - Client ID: LCSW Batch ID: R2571 RunNo: 2571 

Prep Date: Analysis Date: 513/2012 SeqNo: 71673 Units: mg/L - Analyte Result PQL SPKvalue SPKRefVal %REC Lowlimit Highlimit %RPO RPDLimit Qual 

•• Chloride 4.7 0.50 5.000 0 94.9 90 110 

,,,.. Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

Client ID: PBW Batch ID: R2623 RunNo: 2623 
UIJl!fi 

Prep Date: Analysis Date: 5n/2012 SeqNo: 72905 Units: mg/L 

·- Analyte Result PQL SPKvatue SPKRefVal %REC Lowlimit Highlimit %RPO RPDUmit Qual 

Chloride ND 0.50 .... 
Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions 

""' Client ID: LCSW Batch ID: R2623 RunNo: 2623 - Prep Date: Analysis Date: 5/7/2012 SeqNo: 72906 Units: mg/L 

Analyte Result POL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDUmit Qual ·- Chloride 4.6 Q,50 5,000 0 92.0 90 110 ... 
·-.. 
-
-
-
--

Qualifiers: 

•tx Value exceeds Maximum Contaminant LeveL B Analyte detected in the associated Method Blank 

E Value above quantitation range H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 3 of3 
R RPD outside accepted recovery limits RL Reporting Detection Limit 
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Hall Environmental Analysis l.fJhoratory 

4901 Hawkins NE 

:-:

HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

Alb11q11e.-q11e, NM87/0~ Sample Log-In Check List 
7'£l: 505-345-3975 FAX: 505-345-Jl(Ji 

Webailt: ••11~••.halle11viro11men10/.com 

Client Name: DBS Work Order Numl;>er. 1205141 

Received by/date: 4f' o,; {t,2-J It 
Logged By: Lindsay Mangln 5/2/2012 12:45:00 PM 

Completed By: Lindsay Mangln 5/2/2012 5:20:38 PM 

Reviewed By: _L..jd 

Chain of Custodv 

1. Were seals intact? 

2. Is Chain of Custody complete? 

3. How was the sample delivered? 

1=Qg_l!!. 

4. Coolers are present? (see 19. for cooler specific information) 

5. Was an attempt made to cool the samples? 

6. Were all samples received at a temperature of >o· C to 6.0'C 

7. Sample(s) in proper container(s)? 

8. Sufficient sample volume for indicated test(s)? 

9. Are samples (except VOA and ONG) properly preserved? 

1 O. Was preservative added to bottles? 

11. VOA vials have zero headspace? 

12. Were any sample containers received broken? 

13. Does paperwork match bottle labels? 
(Note discrepancies on chain of custody) 

14. Are matrices corredly identified on Chain of Custody? 

15. Is It ciear what analyses were requested? 

16. Were all holding times able to be met? 
(If no, notify customer for authorization.) 

Special Handling flf appllcable) 

17. Was client notified of all discrepancies with this order? 

Person Notified: I 
ByWbom: r-· Via: 

Yes 

Yes 
.., 

Client 

Yes .,,. 

Yes .., 

Yes 
.., 

Yes :,, 
Yes ~ 

Yes 
. .,, 

Yes 

Yes 

Yes 

Yes ,, 
Yes ;-,. 

Yes 
,.., 

Yes :,, 

Yes 

No Not Present .,, 

No Not Present 

No NA 

No NA 

No NA 

No 

No 

No 

No .,, NA 

No No VOA Vials " No .,, 
No # of preserved 

bottles checked 
for pH: 

No (<2 or >12 unless noted} 

No Adjusted? 

No 

Checked by: 

No NA.., 

Phone Fax In Person 
Regarding: ~·~...,.)0/ ____ __.. ... ~ .. ~ .. ~~;..iar-~,fii[' lilAU•.m-n111,~ 

Client Instructions: ""j-----------------------
18. Additional remarks: 

19. cooler lnfonnation 
' Cooler No Temp "C Condition Seal Intact Seal No Seal Dale Signed By 
1 3.4 Not Present 

Page I of I 
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Chain-of-Custody Record Tum-Around Time: 

~ HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

www.hallenvlronmental.com 

Client: 0 P.3'5"\+) i:;/standard D Rush 
Project Name: 

Mailing Address: 
4901 Hawkins NE - Albuquerque, NM 87109 

Project#: 
Tel. 505-345-3975 Fax 505-345-4107 

Phone#: £45 a I 
,.... c 0 

~ 
0 

~ 0 .!!? Cl) 
II) 

u, C a iD 
co m l 

(..) 
..... C!) 

0. 0. u, ..... 
co :x: Q, <5 N ...... ,.... co 
::E 0.. CD .... .... :c z 0 z I- I- in CX) ~ 

CIC) 

+ + .... ~ 6 -- ~ ... ... 0 0 'SI" IO .!!J. rn 0 w w CIO a -m 
2;. Q) 

> t.. m m "8 "8 "C 

[ I- I- "C u ·u • .I. 
0 

i i <( :ll: ~ E 
Cl) 

:ll: ~ .r::. ~ 
(I) 

Q) z Cl) ::i5 + + 6 ~ e;.. co Q) 
~ ::l!: ~ "' 0. cc .c 

~ ri5 C ::I 
:c :c m 0 0 .... 0 0 m .... 

~ ~ 
..... 

I- I- ~ ~ Cl (") ~ ~ N ... 
ID ID w CIO co co < 

DD (!"yp_e) 

email or Fax#: 

QA/QC Package: 

t3"fuandard D Level 4 (F1.1H Validation) 

Ac~itation 
[!'NELAP D Other 

Date I Time I Matrix I Sample Request ID 

I 
I 
/ 

:,~1~;~0 Time j Remarks: 

O"?o~ 
Date: ITime: 

S72J2- 112:15 
If necessary, sampleS subm 



-
• 
-.. 
-----
• 
""" --
• 
---- Appendix 2 -- Field Notes 
-----------
~ 

------



'1 1 I . I .l , I I I i 4 I I l i • )i) i 
- J/L&:Jp~~---·-·--·-------------------·-··-·---·-· __ ', -----· b -----·· 
__ _ 0.=2[)t) __ ~lf>-0-o-t __ t?Z4:s:e_bo_vs_e. __ . ______ -_ ... _ · _ _ 

·/0() . {) ~ : L 5 · (:lf. t---.. · .. . ' _ _l _ ___;Qf)___:fj_t __ 0-~- ~-~-~--U~-----------

-,, ----- .. 1~0-~U]cf)%:~l{5 _________ ., _______ _ 

- -- . -- ,: . Pt -1..W· __ ----. -- . ----- . ----------- i ----'----

1 I ,i l t ~ t , 

4i/ZJ/1~--"----------~-----------: ___ _____ _____ _____ _ JJV __ .-
J~$ ________ t>i:>£> .. ~-- c;a_.1s~-'l--oo~ cch~~L0,_'5 :_:5,_Cj_;5~ (3<:-1)) 

.Tm}.. ' llot{5a..\) -'1ii -----~:r"c. . Spl'..·~;;: _ComML'~ I' 
/o-'51 -:i::.n:+,-J ' 7.5/ ; ~ S.-i 7F1 -'/,/r-b) 
-···--··---·-··-· ----···· ---·- ----- -- .·· -~- . - -·. ··-----· . ·····--·--· --·-· ..... --- .. ----· 

_} ?5'.: ---~'-· 5 _______ 1_56 __ .2J 1; ___ , (o j 0 _____ . Tu'lrbJ __ _ 

----- ___ _:__t.uajl_ Diw . _ Tb _______ __:, __ . -~ --~- 1~'{ ___ 3.0 ____ _ c.&i _1_~t.a _ __ hi~-- ___ fYJi'lkt;J ___ _ : 

-: -; _________ -~M.W..:L ___ ,1~ci--=t _______ iit~J.l~--- _____ ., _ _ ____ _ _Ias6 ___ , L1.s _ - '7, b 1 __ 1,. o __________ 613 ______ . /1"1,Y~o-- •,,_ 
: __________ t)'t.S:-1 R _l3.b0 __ jl.J,5~ _______ , ___ · _____ _ 

'1 • ___________ !)l)S-a ___ b6.ab J&=..5{_ ____ : .... _ ,. ·_ . _· _______ _ 
- i . 

I> _______ ,J2f35 ... :3_1:,/L'fl __ 76.~ ___ · __ 

_ ·, . _______ ____ ()BS:..C:f~.:~b1.0Gl~~ 11._1._a_ , . _ · -·- · __ . _______ _ 
---· -·1-~. ---~·· -----

' 

.. LJ}5_f __ _f,·n_e~} ____ _1, __ 6_]. __ ' ;)~_[ ___ -~-"JD___ __e1,l/cd' _____ , 
l 3QO_~: c:c,_(1~'-f:..~-0~fe________ ____________ ___ __ _ _ _ · 

, s 1e:> ______ J1w_.._s _ __;_ua-3 __ ~_1~_~\~~:-6.J...62~9. t:t>_.: ~3. ,g_'ffe' ~~ 
_______ DBS:5 _63. 70 ___ 7151 ____________ · _____ _ 
____ .:.. _DBS·b · 63.!13 --~11.00 ·_ ·· ~ · ' . '~--------­

(tfYJ(;, ___ : v~e 0 __ J>ff. ___ -x "'c.... ___ .M ~ , (:pM~ 
'133P, . -

. !;~. hd --- -;rq,-:+,a{ __ , Z_'3<..f --- :;;. __ .. ~" 6( __ qav --- GI~ __ 

---- . __ t:,£:i-S--'lS>- 6~LOO ' 7~.9~·1> _ · . L-i ~~---- ' _ _11 ____ 1. 7(, ___ _l_:;U.3 ____ 3Jlf</ :C.~<t- __ . 

______ -.· · ___ . :~r:ftsi>_"''i_Ls~1..~t-'·:_~~11t2-~- , · ~- -~ . , _______ _ 
__ :__c ___ :_:~?tt~.:~_Lj~ '3. ~L_L'f].05 · •. -~-----------

J1(18 _____ .,;.1 Q. ______ '1._1. 5 ______ _ r;;<Y, (/ __ 366_? __ c-~r __ _ 
_L~?_d_ ____ ~, 3_'":$_ __ ],_§_l ____ ~(L_ --~~' __ </~ r-__ , 

' 

_____ ___ 1P1w~5~kL 50 _ : ) ~,~ra.~- ·. ·· _____________ _ _Jff,Zt ____ F//Jp,,/ ___ 7.'bV ____ . 1 'l '7___ _ 35?6 ____ cfea,,r _ 
·_ , ·aao -·_ -G% Ui~b'"'.fk~lf..fil · _: · -_:__-_· , _________ _ lt.frJt} ____ eo/lec--t -~le ______ ___ _ __ 

-------- --¢L1_: __ _1.._o_~_@.._.2~.:5°c_~C,_'1'~.: _ _<t1_a._~~-
! • . • . () . ,oa0 . 
-- · _ :_._ .. -:_ __ ~~·-- __ JO.o5 __ @ J)<t. b c. __ · .. ___ · · ·, ___________ _ 

-·--·--··----·- ------- -----··- ·---------· -,----

fiJ_(J __ __ 1t1.1.A.?~3. ... S...l.1'J_.t>.'9~_63.32::_'a_3_.b6.:P.~6_.:: '1/,135ca.L-3c.V) __ _ 

- -- -----......... ·---· ~--~-- .,_pl4 __ 1:r"<- _ ___ spc~.eo~~~-
. - . 

Pllfo ____ -:r.a.:+tt)...f ____ ?.~2 ____ tR:;;,;;;_ _ __ ,~scJ __ . .c::l~r ____ _ 

_ F-15-:2____ . ..J!J _________ 6. ?ff __ ~(). _7 ___ :)._7'2f'rf.deo..r_ __ _ 
_ 1_SC)J_ __ :- ~---- _ -Z o ? _ J;lCJ. '/-i __ d)'"l 1 ~ cf c/e,a_, \' _ 

'?StL · 1..1J _______ 7. 3 ·7 __ d~_2 . :71:l.7~ ae@.:c __ _ 
- i':J lo-_____ f,'l')t).J __ 7. Lj'F) _,_/1. 9 ____ -::J9 l6}l ----- -- --

;\ 
i51'5 . co//ed' :S'a..M~/e 

~- I -------·-··e Fl • ---··· ~_t24_! 42£_¥, 4t¥£4UA;AY ~Ci XU~ . .L&LhJi.U£2.i14¥.#';z w .-~ 



1 
-

I j 
i.,-l ,, 

: 
l 

: 
I 

I 
i 9 

[ 
1 

1 

• 

~
I
 

/ 
! ~

 
~ ~

: ~.sl()I k
l L

 
11 '0

~
 

~
k

 
J... 

\,.-
~

I
 _ 

I 
S

N
~

I ~
 

--ei ~II ~
 

~ I ~ 
'"::11 1-°J ~: 

<! 
ci 

ci 
1 

, 
~
 

-r~ ~
 

----1 
y 

, 
·I 

'1 
~
 

I 
~
 

~ ~, ~
 

r ~
 
~
 

j 

! i 
~ ~

L
 \:[I ~~~f-~1 ~j 

I 1 ~I ,1 VL'Ji \11----, +
 

l 
-

i 
~i~: 

IJ I 0 
!'-'I 

.j c-1\1 
<:Y'-/ ~ 

I :o: ~ \() 
J 

t,, 
\\) I 

I 
~
 i 

iD, 
"" 

\J'1 
~
 

I 
I 

• : ~
 

\J) 
\[) 

\.{) 
\[) 

-1 
~ ~ 

%: 
i 

r
r
' 

i 
I 

r:1 
' 

_)-\ 
~
 

' 
' Al 

:::r-
(/" 

1' 
\V

'\ 
~
 

I 
05 

"
' 

\)<:,, 
-:-

'.:::N 
\.o 

I 
IJ

I' 
~

' 
~

-
• 

V
'-'I 

...._
 

• 
·
-

',jJ
 

• 

T
. 1 

.I 
~ GI 

;-:I ~I ~ ~ l' _ c1, 1 

_
_

 t --~ -~ {'" """ 
t-: 

.. 
. .... 

-
. 

-----
---

--

~
, J~· 5ej, ~ 

I 
~ ~ 

:gj 
I 

-.iJ 
~ '-J

 -:r:: 
~
 

-ii 
«? 

~
 
~
 

-~ 
-~

 
~
 

-
~
 
~
 

'~ 
~ 

,, 
GI 

OJ. 
0 

'$
 · 

H
 

" 
~
 

u. 
~ 

Q
 

r1 
'-' 

··~~ 
~J9~,~~I~-

~~Ii~~~~ 

-
----

--------·--· --·---

-.· 
I 

-
·1 

·r 
-

-
·
-
,
 

· 
·1

·· 
···r 

r 
1 

-
" 

•• 
,
-
-
-

I 



----

i i l I i I 

-
~

-
-
-
·
 

' 
-

-,· -
-

.. , -
-

' 
. 

-· 
' 

. -. 
' 

' 
' 

i -, 



June 1, 2012 

Mr. Jim Griswold 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, NM 87505-4225 

qcr:r=:·.··-- OCD 

ZU l Z .!li:'i - lJ o I: 3 2 

Re: Groundwater Extraction System Installation Report 
Salty Dog Brine Station, Lea County, New Mexico 

Dear Mr. Griswold: 

On behalf of PAB Services, Inc., Daniel B. Stephens & Associates, Inc. (DBS&A) is pleased to 
submit the enclosed report documenting the installation of a groundwater extraction system and 
replacement monitor well at the Salty Dog brine station from April 4 to 7, 2012. 

Please do not hesitate to call me at (505) 353-9130 if you have any questions or require additional 
information. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 

/l: !)_/ 
Michael D. Mc Vey / 
Senior Hydrogeologist 

Enclosures 

cc: Pieter Bergstein, PAB Services, Inc. 

S:\Projects\ESOS.0118.0l _Salty_ Dog_Inc\Docs\Extract Sys Install\Griswold _ 060112.doc 

Daniel B. Stephens & Associates, Inc. 

6020 Academy Rd., NE, Suite I 00 

Albuaueraue. NM 87109-3315 

505-822-9400 

FAX 505-822-8877 
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Groundwater Extraction System 

Installation Report 

Salty Dog Brine Station 

Lea County, New Mexico 

Prepared for New Mexico Energy, Minerals and Natural 

Resources Department Oil Conservation Division, 
Environmental Bureau 

June1,2012 

Daniel B. Stephens & Associates, Inc . 
6020 Academy NE, Suite 100 • Albuquerque, New Mexico 87109 
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Daniel B. Stephens & Associates, Inc. 

1. Introduction 

On beha1lf of PAB Services, Inc. (PAB), Daniel B. Stephens & Associates, Inc. (DBS&A) has 

prepared this groundwater extraction system installation report for submission to the New 

Mexico Energy, Minerals and Natural Resources Department Oil Conservation Division (OCD) . 

The Salty Dog brine station (Site) is located in Lea County in southeastern New Mexico, 

approximately 12 miles west of Hobbs on the south side of the Hobbs/Carlsbad Highway (US-

180 W/US-62 W) (Figure 1 ) . 

The Site is comprised of a northern portion where the brine pond was located prior to closure in 

October .2008, and a southern portion where the brine well is located. The brine pond area and 

the brine well area are separated by approximately 2,500 feet, joined by a dirt road. Since the 

closure of the brine pond, a number of frac tanks have been stationed in the northern portion of 

the Site to serve as storage for brine that is produced for resale. A concrete truck loading pad is 

located near the frac tanks. The brine well is currently not operational and attempts are being 

made to redrill the well and restore brine production at the Site. Six monitor wells (PMW-1, DBS-

1 R and DBS-2 through DBS-5), one nested well (NW-1), and one recovery well (RW-1) are 

located in the brine pond area. Nine monitor wells (MW-2 through MW-6, DBS-6 through DBS-

9), one nested well (NW-2), and one recovery well (RW-2) are located in the brine well area 

(Figure 1). 

This report summarizes the installation of a groundwater extraction system to hydraulically 

control chloride groundwater plumes in the northern brine pond area and the southern brine well 

area. A summary of the extraction system installation and system operation are provided in 

Sections 2 and 3. A brief discussion of the installation of replacement monitor well DBS-1R is 

provided in Section 4. Section 5 presents the conclusions. The field activities were completed 

at the Sitie from April 4 through 7, 2012 . 

S:\Projects\ES08.0118.01_Salty_Dog_lnc\Docs\Extract Sys lnstall\Rpt_G-12.doc 
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Daniel B. Stephens & Associates, Inc. 

2. Extraction System Installation 

On April 4, 2012, DBS&A personnel arrived on-site to install a groundwater extraction system 

for the hydraulic control of chloride-contaminated groundwater plumes at the brine pond area 

and the brine well area. The extraction system consists of two submersible pumps, conveyance 

lines, electrical power, and controls to extract groundwater from recovery wells RW-1 and RW-

2, and convey the extracted groundwater to on-site frac tanks for off-site disposal. 

Submersible pumps were installed in recovery wells RW-1 (brine pond area) and RW-2 (brine 

well area) to initially extract 0.5 gallon per minute (gpm) and 1.5 gpm, respectively. DBS&A 

subcontracted with Peterson Drilling and Testing, Inc. (Peterson) of Amarillo, Texas to complete 

the installlation of the pumps. A Grundfos submersible pump, model number 5S03-9, rated to 6 

gpm, was installed in RW-1 at a depth of 82 feet below ground surface (ft bgs) with 1-inch 

Schedule 40 (SCH 40) polyvinyl chloride (PVC) drop pipe. A Grundfos submersible pump, 

model number 16S05-5, rated to 18 gpm, was installed in RW-2 at a depth of 100 ft bgs with 1-

inch SCH 40 PVC drop pipe. Manufacturer's cut sheets are provided for each pump in 

Appendix A. 

Electrical power was provided from two separate distribution panels located near each recovery 

well. Electrical installation was completed by Triple S Electric under contract with the facility 

owner. Completions were the same at each well head and included a concrete surface pad, 

locking steel shroud, plumbing connections, totalizing flow meter, and pressure gauge. Four 

bollards were installed at each well head for protection. Conveyance lines, consisting of 1.5-

inch high density polyethylene (HOPE), were placed in excavated trenches at approximately 8 

inches bgs and buried. The conveyance lines carry the extracted groundwater from each 

recovery well to frac tanks located nearby for off-site disposal. Approximately 100 feet of HOPE 

pipe was installed from the RW-1 well head to a frac tank located at the brine pond area. 

Approximately 800 feet of HOPE pipe was installed from the RW-2 well head to a frac tank 

located at the brine well area. Piping and instrumentation diagrams (P&IDs) of each well 

installation are presented in Figures 2 and 3, with lengths and material details provided. 

Photographic documentation of the extraction system installation is provided in Appendix B. 

Field notes recorded during the installation are provided in Appendix C. 

2 
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Daniel B. Stephens & Associates, Inc . 

3. System Operation 

The pumping rate for each recovery well can be increased or decreased by electronically 

adjusting1 the line pressure set point on the control panel located at each well head or manually 

throttling a gate valve in each conveyance line. A 240 volt power disconnect is mounted next to 

the control panel for each pump. The pump control for each well is provided by a Grundfos CU 

301 control unit. The CU 301 provides pump controls by maintaining a constant line pressure 

registered by a pressure transducer. The CU 301 can be set for line pressures ranging from 40 

pounds per square inch (psi) to 100 psi. Both controllers were set initially to 40 psi line 

pressure. With the line pressure set to 40 psi, the valve nearest the point of discharge from 

each well was opened, adjusted, and a timed reading was taken from the totalizing flow meter. 

This was done with both systems until the flow rate was found to be acceptable and the system 

had stabilized. Initially, RW-1 was set to produce 0.5 gpm and RW-2 was set to produce 1.5 

gpm. Each frac tank includes a float valve that will shut off flow should a tank reach its full 

capacity. A frac tank storage volume of 20,000 gallons allows 7 to 28 days of storage between 

pumping and off-site disposal events, based on recovery rates of 1.5 to 0.5 gpm, respectively. 

However, PAB plans to dispose of the extracted groundwater on a daily basis. Manufacturer's 

information for operation and maintenance of the pumps is provided in Appendix D . 
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Daniel B. Stephens & Associates, Inc. 

4. Monitor Well Replacement 

On April 4, 2012, DBS&A and Peterson installed monitor well DBS-1R to replace monitor well 

DBS-1 which was destroyed by a backhoe during site grading in 2011. Installed five feet south 

of DBS-'I, the DBS-1 R boring was advanced to approximately 20 feet below the water table and 

completed as a 2-inch-diameter groundwater monitor well. The well consists of 20 feet of 2-

inch-diameter, 0.020-inch slot, flush-threaded, machine-cut, SCH 40 PVC well screen with blank 

SCH 40 PVC to the surface. The screen was placed so that approximately five feet would be 

above the water table and 15 feet below. The filter pack consisted of 8/16 silica sand, placed by 

a tremie pipe, extending from the bottom of the boring to approximately 3 feet above the well 

screen. A 3-foot-thick bentonite pellet seal (hydrated) was then placed above the sand pack, 

and the annular space above the bentonite seal was filled with cement/bentonite grout to the 

surface. The well was completed with a locking cap within an eight-inch-diameter, flush-mount, 

traffic-grade well vault with a 3-foot by 3-foot by 6-inch-thick concrete pad to mitigate potential 

disturbance to the well completion. The concrete pad was also painted orange to increase 

visibility to on-site traffic (Photograph 11 ). 

DBS&A was able to locate monitor well DBS-1 so that the well could be properly plugged and 

abandoned. It was determined that the top six inches of the well had been sheared off and the 

well casing was partially filled with dirt. The well casing was cut off three feet below ground 

surface and filled with cement/bentonite grout. The concrete well pad was broken up and the 

concrete and steel well vault were disposed of. 

4 
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5. Conclusion 

A groundwater extraction system was installed at the Site from April 4 to 7, 2012 to provide 

hydraulic control of the chloride-contaminated groundwater plumes at the former brine pond and 

brine we·II areas. The completed installation included the placement of submersible pumps in 

recovery wells RW-1 and RW-2 with plumbing to frac tanks for off-site disposal. The pumps 

were sized to meet the design pumping rates for hydraulic plume control specified in the 2009 

remedial design report of 0.5 gpm for RW-1 and 15 gpm for RW-2. Currently, the flow rate for 

RW-1 is set at the design specification of 0.5 gpm. The flow rate for RW-2 was set below the 

design specification of 15 gpm to facilitate daily off-site disposal of the extracted groundwater. 

Once the brine well is brought back online, full-scale operation of the extraction system can 

begin with reinjection of the extracted groundwater into the brine well. At that time, the flow rate 

for RW-2 will be increased to meet the design specification of 15 gpm. 

Quarterly groundwater monitoring will continue at the Site to assess system performance by the 

- collection of groundwater samples for laboratory analysis from the on-site monitor wells. 

--
-----
-

Chloride concentrations measured in each well will be used to determine contaminant plume 

control. In addition, extracted groundwater volumes will be provided in each quarterly report. 

System maintenance will be performed by PAB during routine weekly site visits, in addition to 

maintenance performed by DBS&A during quarterly groundwater monitoring. 
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GENERAL NOTES: 
1. SYSTEM INSTALLED APRIL 4 THROUGH 7, 2012 

Q KEYED NOTES: 
1. GRUNDFOS PUMP MODEL: 16S05-5 HP:1 /2 
2. 1" SCH 40 PVC PIPE, NPT ENDS 
3. 1" SCH 40 PVC 90 ELBOW MNPTX SOCKET 
4. 1' SCH 40 PVC PIPE, SPIGOT ENDS 
5. 1" SCH 40 PVC 90 ELBOW, SOCKET ENDS 
6. 1" X 1 /2'" X 1" REDUCING TEE SOCKETxFNPTxSOCKET 
7. GRUNDFOS PRESSURE TRANSDUCERS & PUMP 

CONTROLLER MODEL: CU301 
8. 1 /2" X 1 / 4" NPT REDUCING BUSHING.BRASS 
9. BADGER METER ANALOG PRESSURE GAUGE 
10. 3/4" SCH 40 PVC MNPT ADAPTER 
11. 3/4" BRASS GATE VALVE 
12. 5/8" X 3/ 4" BADGER TOTALIZING FLOWMETER 
13. 3/4" X 1-1/2" SCH 40 PVC ADAPTER 
14. 1-1/2" SCH 40 PVC PIPE 
15. 1-1 /2" SCH 40 DRESSER COUPLING 
16. 1-1/2" SOR 13 HOPE PIPE 
1 7. 1 -1 /2" X 1" SCH 40 PVC REDUCING BUSHING 
18. 1" SCH 40 PVC PIPE 
19. 1" SCH 40 PVC 90 ELBOW 
20. 1" SCH 40 PVC MNPT ADAPTER 
21 . 1 " BRASS GATE VALVE 
22. 1" X 3/ 4" SCH 40 PVC 90 ELBOW FNPT ADAPTER 
23. 3/4" BRASS FLOAT VALVE W/INTEGRAL BULKHEAD FITIING 
24. 20,000 GALLON FRAC TANK 
25. 3/ 4" SCH 40 PVC PIPE 
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RW-1 Piping and Instrumentation Diagram 

Figure 2 
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GENERAL NOTES: 
1. SYSTEM INSTALLED APRIL 4 THROUGH 7, 2012 

Q KEYED NOTES: 
1. GRUNDFOS PUMP MODEL: 16S05-5 HP: 1 /2 
2. 1" SCH 40 PVC PIPE, NPT ENDS 
3. 1" SCH 40 PVC 90 ELBOW MNPTX SOCKET 
4. 1' SCH 40 PVC PIPE, SPIGOT ENDS 
5. 1" SCH 40 PVC 90 ELBOW, SOCKET ENDS 
6. 1" X 1 /2"' X 1" REDUCING TEE SOCKETxFNPTxSOCKET 
7. GRUNDFOS PRESSURE TRANSDUCERS & PUMP 

CONTROLLER MODEL: CU301 
8. 1 /2" X 1 / 4" NPT REDUCING BUSHING.BRASS 
9. BADGER METER ANALOG PRESSURE GAUGE 
10. 3/4" SCH 40 PVC MNPT ADAPTER 
11. 3/4" BRASS GATE VALVE 
12. 5/8" X 3/ 4" BADGER TOTALIZING FLOWMETER 
13. 3/4" X 1-1/2" SCH 40 PVC ADAPTER 
14. 1-1 /2" SCH 40 PVC PIPE 
15. 1-1 /2" SCH 40 DRESSER COUPLING 
16. 1-1/2" SOR 13 HOPE PIPE 
17. 1-1 /2" X 1" SCH 40 PVC REDUCING BUSHING 
1 8. 1 " SCH 40 PVC PIPE 
19. 1" SCH 40 PVC 90 ELBOW 
20. 1 • SCH 40 PVC MNPT ADAPTER 
21. 1" BRASS GATE VALVE 
22. 1" X 3/4" SCH 40 PVC 90 ELBOW FNPT ADAPTER 
23. 3/4" BRASS FLOAT VALVE W/INTEGRAL BULKHEAD FITTING 
24. 20,000 GALLON FRAC TANK 
25. 3/4" SCH 40 PVC PIPE 

RW-2 Piping and Instrumentation Diagram 

Figure 3 
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GRUNDFOS STAINLESS STEEL PUMPS 

SQ/SQE SUBMERSIBLE PUMPS 

3-lnch SQ/SQE Submersible Well Pumps 
3-lnch and Larger Wells 

SQ/SOE pumps are suitable for both continuous and 
intermittent operation for a variety of applications: 

Domestic water supply 
Small waterworks 
Irrigation 
Tank applications 

SQ, SQE pumps offer the following features: 
Dry-Run protection 
High efficiency pump and motor 
Protection against up-thrust 
Soft-start . 
Over-voltage and under-voltage protection 
Overload protection 
Over-temperature protection 
High starting torque 

Additionally, the SOE pumps offer: 
Constant pressure control 
Variable speed 
Electronic control and communication 

The SQ and SOE pump models incorporate an innovative 
motor design. With the use of permanent-magnet technol­
ogy within the motor, the SQ/SQE pumps deliver un­
matched performance. By combining permanent-magnet 
motors and Grundfos's own micro frequency converter, we 
are now able to control and communicate with the pump in 
ways never before possible. A few of the features that 

TYPE KEYS 

SP Example 10 s 05 - 9 

Rated gallons per minute _j I 
Material of construction ___J 
Horsepower -----------1 
Number of pump stages ----------' 

come out of this combination 
are Constant Pressure 
Control, Soft-Start, and 
integrated Dry-Run protec­
tion. These are just a few of 
the many features that the 
SQ/SOE pumps can offer. 

The SQ pump models 
operate at a constant speed 
much like today's conven­
tional pumps. The difference 
between it and traditional 
pumps is you get all the 
benefits of an electronically controlled permanent­
magnet motor that cannot be accomplished with a 
conventional induction motor. The SQ pumps are 
available for single phase power. They use a simple 
2-wire design making installation easy. 

The SQE uses the Grundfos "Smart Motor''. Like 
.the SQ model, we still use the high efficiency 
permanent magnet motor, but we give this motor 
the ability to communicate. The "Smart Motor'' 
communicates via the CU301 status box through 
the power leads. It is not necessary to run any 
additional wires down the well. By being able to 
communicate with the pump you can have Constant 
Pressure Control and the ability to change the pump 
performance while the pump is installed in the well. 
Like the SQ motor, this is also a 2-wire motor 
designed for single-phase operation. . 

SQ/SQE Example 10 SQ E 05 - 160 

Rated gallons per minute J I 
Basic version (without communication) _J 
Electronic communication ______ _, 

Horsepower -------------' 

Total Dynamic Head in (ft) at rated flow ____ __. 

GRUNDFos·~ 1-3 



SmartFlo™ CONSTANT PRESSURE SYSTEMS 
SECTION 2 

Performance Curves and Technical Data 
For 3-lnch & larger well applications 

SP (4") SQE (3") 

I 

;,_ ' ~~~, 
, ,i 't 

~; ~' 
.. ~ .. 

cu 321 cu 301 

\:, 

PRESSURE SENSOR 

f 

1-+++H++H+l-H+HH+I-H- Maximum Speed Curve 

H+H-t+++t+++++Ht+++H - Minimum Speed Curve 

~ 200 H+t++H+++!+H+!+H'l"!li.t-l+l+H+H-H+H+H 
g 

I 

012345678 

GPM 

Performance Curves 

H[lt] 

System Sizing Guide 

WATER TANK 

2 gallon tank min. for SQE 
4 gallon tank min. for CU 321 
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PERFORMANCE CURVES 

5 GPM • MODEL SSQEOS-180 

0 1 2 

OUTLET SIZE: 1" NPT 

5 GPM • MODEL 5SQE07-230 

;­
Cll 
Cl) 

300 

250 

!:!:. 200 
:c 
Q 
I-

100 

50 

0 
0 

OUTLET SIZE: 1" NPT 

2 

3 

3 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

4 

GPM 

4 

GPM 

5 

5 

SQE 

6 7 8 

NOMINAL DIA. 3" 

6 7 8 

NOMINAL DIA. 3" 
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PERFORMANCE CURVES 

0 2 4 6 

OUTLET SIZE: 11/4" NPT 

15 GPM • MODEL 15SQE07-150 

0 2 4 6 

OUTLET SIZE: 11/4" NPT 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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8 

8 

10 

GPM 

10 

GPM 

12 

12 

SOE 

14 16 18 20 

NOMINAL DIA. 3" 

14 16 18 20 
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SYSTEM SIZING GUIDE 

Step 1 
Calculate minimum head requirements at no flow conditions: 

Hmax (required)= dynamic head+ system pressure (in feet) + above grade elevation + friction loss. 

Step 2 
Select pump from chart as follows: 

> Choose model family based on the desired flow rate. i.e. 15SQE for a flow rate of 15gpm 
> Select the first model with a value in Column 2 greater than the Hmax calculated in Step 1 
> For example: the choice for a 22gpm model with an Hmax of 1~0' would be the 22SQE-160. 

Double check your selection in the performance curves found in the previous pages of this book. 

Col.1 Col.2 
System Sizing Matrix 

H [ft] 

Shutoff Head 
Head@ Rated 

Pump Type Model B (0 GPM)@ 
GPM@ 10700 

3000 RPM 
RPM Max. Speed 

Min. Speed 

TDH(Feet) TDH(Feet) ;: 
5SQE-90 11 86 
5SQE-140 17 131 

,g ;: 
"C ,g Cl) 

5SQE-180 22 177 ~ 0 
C 

5SQE-230 28 222 1i:i 1ii 
5SQE-270 34 270 
5SQE-320 39 315 

"C "C ct! ct! 
<l) Cl) .s= .s= 

5SQE-360 45 360 
5SQE-410 51 405 

x C: ctl 
::;E ~ 

5SQE-450 56 450 
Orated flow Q[gpm] 

1 OSQE-110 12 
10SQE-160 17 
10SQE-200 23 
10SQE-240 29 

105 
164 
215 
267 

Note: All calculated head requirements must lie 
between the selected pump models minimum and 
maximum speed curves. 

10SQE-290 34 328 
1 OSQE-330 40 390 

15SQE-70 10 75 
15SQE-110 14 123 
15SQE-150 19 164 
15SQE-180 24 205 
15SQE-220 29 246 
15SQE-250 33 287 
15SQE-290 38 328 

22SQE-40 5 36 
22SQE-80 9 77 
22SQE-120 14 117 
22SQE-160 18 159 
22SQE-190 23 200 
22SQE-220 27 240 

30SQE-40 5 33 
30SQE-90 11 82 
30SQE-130 16 126 
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PERFORMANCE CURVES 
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SQ/SOE 

MODEL FIG. HP 

5SQ/SQE05-90 A 1/2 

5SQ/SQE05-140 A 1/2 

> 5SQ/SQE05-180 A 1/2 

5SQ/SQE07-230 A 3/4 

5SQ/SQE07-270 A 3/4 

5SQ/SQE07-320 A 3/4 

5SQ/SQE10-360 A 1 

5SQ/SQE10-410 A 1 

5SQ/SQE15-450 A 1 1/2 

10SQ/SQE05-110 A 1/2 

10SQ/SQE05-160 A 1/2 

10SQ/SQE07-200 A 3/4 

10SQ/SQE07-240 A 3/4 

10SQ/SQE10-290 A 1 

10SQ/SQE15-330 A 1 1/2 

15SQ/SQE05-70 A 1/2 

> 15SQ/SQE05-110 A 1/2 

15SQ/SQE07-150 A 3/4 

15SQ/SQE07-180 A 3/4 

15SQ/SQE 10-220 A 1 

15SQ/SQE10-250 A 1 

15SQ/SQE15-290 A 1 1/2 

22SQ/SQE05-40 A 1/2 

22SQ/SQE05-80 A 1/2 

22SQ/SQE07-120 A 3/4 

22SQ/SQE07-160 A 3/4 

22SQ/SQE10-190 A 1 

22S Q/S Q E 15-220 A 1 1/2 

30SQ/SQE05-40 A 1/2 

30SQ/SQE07-90 A 3/4 

30SQ/SQE10-130 A 1 

TECHNICAL DATA 

Dimensions and Weights 

MOTOR DISCHARGE DIMENSIONS IN INCHES APPROX. 
SIZE SIZE A B C D E SHIP WT. 

3" 1" NPT 30.4 19.8 10.6 2.6 2.9 12 

3" 1" NPT 30.4 19.8 10.6 2.6 2.9 12 

3" 1" NPT 31.5 19.8 11.6 2.6 2.9 12 

3" 1" NPT 33.6 19.8 13.7 2.6 2.9 13 

3" 1" NPT 33.6 19.8 13.7 2.6 2.9 13 

3" 1" NPT 34.6 19.8 14.8 2.6 2.9 13 

3" 1" NPT 38.2 21.3 16.9 2.6 2.9 16 

3" 1" NPT 38.2 21.3 16.9 2.6 2.9 16 

3" 1" NPT 39.3 21.3 18.0 2.6 2.9 16 

3" 1 1/4" NPT 30.4 19.8 10.6 2.6 2.9 12 

3" 1 1/4" NPT 30.4 19.8 10.6 2.6 2.9 12 

3" 1 1/4" NPT 31.5 19.8 11.6 2.6 2.9 13 

3" 1 1/4" NPT 33.6 19.8 13.7 2.6 2.9 13 

3" 1 1/4" NPT 35.0 21.3 13.7 2.6 2.9 16 

3" 1 1/4" NPT 36.14 21.3 14.8 2.6 2.9 16 

3" 1 1/4" NPT 30.4 19.8 10.6 2.6 2.9 12 

3" 1 1/4" NPT 30.4 19.8 10.6 2.6 2.9 12 

3" 1 1/4" NPT 31.5 19.8 11.6 2.6 2.9 13 

3" 1 1/4" NPT 33.6 19.8 13.7 2.6 2.9 13 

3" 1 1/4" NPT 35.0 21.3 13.7 2.6 2.9 16 

3" 1 1/4" NPT 36.1 21.3 14.8 2.6 2.9 16 

3" 1 1/4" NPT 38.2 21.3 16.9 2.6 2.9 16 

3" 1 1/2" NPT 30.4 19.8 10.6 2.6 · 2.9 12 

3" 1 1/2" NPT 30.4 19.8 10.6 2.6 2.9 12 

3" 1 1/2" NPT 31.5 19.8 11.6 2.6 2.9 13 

3" 1 1/2" NPT 33.6 19.8 13.7 2.6 2.9 13 

3" 1 1/2" NPT 38.2 21.3 16.9 2.6 2.9 16 

3" 1 1/2" NPT 38.2 21.3 16.9 2.6 2.9 16 

3" 1 1/2" NPT 30.4 19.8 10.6 2.6 2.9 12 

3" 1 1/2" NPT 30.4 19.8 10.6 2.6 2.9 13 

3" 1 1/2" NPT 35.0 21.3 13.7 2.6 2.9 13 
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TECHNICAL DATA 

MATERIALS OF CONSTRUCTION 

COMPONENT SPLINED SHAFT 
Valve Casing Polyamide 
Discharge Chamber 304 Stainless Steel 
Valve Guide Polyamide 
Valve Spring 31 BLN Stainless Steel 
Valve Cone Polyamide 
Valve Seat NBR Rubber 
0-ring NBR Rubber 
Lock Ring 31 O Stainless Steel 
Top Bearing NBR Rubber 
Top Chamber Polyamide 
Guide Vanes Polyamide 

DISCHARGE SIZES 
1" NPT 5SQ/SQE 
11/4" NPT 10-15SQ/SQE 
1 1/2" NPT 22-30 SQ/SQE 

C 

Impeller Polyamide w/tungsten carbide bearings 
Bottom Chamber Polyamide 
Neck Ring TPU/PBT 
Bearing Aluminum Oxide 
Suction lnterconnector Polyamide 
Ring 304 Stainless Steel 
Pump Sleeve 304 Stainless Steel 
Cone for Pressure Equalization Poly amide 
Spacer Polyamide 
Sand Trap 316 Stainless Steel 
Shaft w/Coupfing 304 Stainless Steel B 
Cable Guard 304 Stainless Steel 

NOTES: Specifications subject to change without notice. 

3-8 GRUNDFOS" ~ 

SQ/SOE 

A 

+--D 

Fig.A 



08010009 5S03-9 60 Hz 

H 
(ft) 

240 
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00 
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Printed from Grundfos CAPS 

1.5 2 3 3.5 4 4.5 5 

5S03-9, 60 Hz eta 
Q = 0.979 US gpm (%) 
H = 247 ft ' 
Es = 7.3628 kWh/1000 gal 
Liquid temperature= 68 °F 
Density = 62.29 lb/ft3 
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-
- Description 

Product name: 
Product Number: 
EAN number: 

- Technical: 
Speed for pump data 
Actual calculated flow: 
Flow range 
Max flow: - Resulting head of the pump: 
Stages: - Model: 
Valve: - Materials: 

- Pump: 

- Impeller: 

-
Installation: 
Pump outlet: - Motor diameter: 

- Liquid: 
Maximum liquid temperature: 
Liquid temp: 
Density: 

Electrical data: 
Applic. motor: 
Power (P2) required by pump 
Main frequency: 
Start. method: 

Others: 
Sales region: 

-

-
-

--
Printed from Grundfos CAPS 

Value 
5803-9 
08010009 
5700390263102 

3450 rpm 
0.98 USgpm 
0.748 .. 7 US gpm 
7 USgpm 
247 ft 
9 
B 
y 

Stainless steel 
DIN W.-Nr. 1.4301 
AISI 304 
Stainless steel 
DIN W.-Nr. 1.4301 
AISI 304 

1" NPT 
4inch 

104 °F 
68 °F 
998.2 kg/m• 

GRUNDFOS 
0.496 HP 
60 Hz 
DOL 

Namreg 

160 ,--·-

120 

80 

40 

00 0.5 
P2 

(HP) 

M ... 

0.4 
0.3 
0.2 

0.6 

4" 

0 0 

5803-9, 60 Hz 

Q = 0.979 US gpm 
H = 247ft 
Es= 7.3628 kWh/1000 gal 
Liquid temperature= 68 °F 
Density= 62.29 lb/ft' _ 

·~-
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20 

1.5 2 2.5 3 3.5 4 

Effpump=17.6% ~o 
4.5 5 5.5Q(USgpm) 

1"NPT 

M ... 

P2 = 0.3487 HP 
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08010009 5503-9 60 Hz 
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"""" ..._ 
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Note! All units are in [mm) unless others are stated. 
Disclaimer: This simplified dimensional drawing does not show all details. 
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.. 
-- 10010005 16S05-5 60 Hz 
;111111 

H 16S05-5, 60 Hz eta - (ft) (%) Q = 17.8 US gpm 
• H = 91.8 ft 

Es = 0.8004 kWh/1000 gal ·- 140 Liquid temperature= 68 °F - Density = 62.29 lb/ft3 
I 

·-
120 ·--- 100 

-- 80 80 

- 70 __ .. 
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·- Effpump = 57.1 % 
0 
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"" 

- 0.8 -----
·'11111 
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- 0 P2 = 0.7241 HP -- Printed from Grundfos CAPS CiRUNDl='OS'~ 1/3 
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Description Value 
Product name: 16S05-5 
Product Number: 10010005 
EAN number: 5700390303396 

Technical: 
Speed for pump data 3450 rpm 
Actual calculated flow: 17.8 US gpm 
Flow range 2.07 .. 20 US gpm 
Max flow: 20 USgpm 
Resulting head of the pump: 91.8 ft 
Stages: 5 
Model: B 
Valve: y 

Materials: 
Pump: Stainless steel 

DIN W.-Nr. 1.4301 
AISI 304 

Impeller: Stainless steel 
DIN W.-Nr. 1.4301 
AISI 304 

Installation: 
Pump outlet: 11/4" NPT 
Motor diameter: 4inch 

Liquid: 
Maximum liquid temperature: 104 °F 
Liquid temp: 68°F 
Density: 998.2 kgtm• 

Electrical data: 
Applic. motor: GRUNDFOS 
Power (P2) required by pump 0.738 HP 
Main frequency: 60Hz 
Start. method: DOL 

Others: 
Sales region: Namreg 

Printed from Grundfos CAPS 
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- 4" 
' - 4" NPT I 11 _!L - 1 _----: 

·- J I 
I 

·- I 
I 

- ... I 
I 

I-

I - I - I - I-
I 

I 
,_ 

I - I - I ... 
I 

1-, 

j 
I \ 
I j\ 
I - I-
I ..... - I I 10 1/4 
I 

- I - I- ..... 

I 
I 

I 
I- I-

I 

- I 
I 

I 
I ... 

CD 
''f I 

'!:;;, 

:p I a, • I 
I 

.. Note! All units are in [mm] unless others are stated . 
Disclaimer: This simplified dimensional drawing does not show all details. 
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Photographic Documentation 
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1. Trenching for conveyance piping installation for RW-2 

2. Installation of conveyance piping from RW-2 

Daniel B. Stephens & Associates, Inc. 
5-31-12 JN ESOB.0118.02 

SAL TY DOG BRINE STATION 
Photographs 

Page 1 



I 
I 

I 

I 

I 

3. Installation of conveyance piping and pump at RW-2 

4. Making drop pipe connection during installation of pump in RW-2 

Daniel B. Stephens & Associates, Inc. 
5/31 /12 JN ESOB.0118.02 

SAL TY DOG BRINE STATION 
Photographs 

Page 2 



I 

5. Grundfos submersible pump and drop pipe connection 

6. Grundfos CU 301 pump controller 

Daniel B. Stephens & Associates, Inc. 
5/31/12 JN ES08.0118 .02 

SAL TY DOG BRINE STATION 

Photographs 
Page 3 



I 

7. Termination of conveyance piping into frac tank for RW-2 

-

,.. 

8. Completed installation for RW-1 

Daniel B. Stephens & Associates, Inc. 
5/31 /12 JN ESOB.0118.02 

SALTY DOG BRINE STATION 
Photographs 

Page 4 



9. Completed installation for RW-2 

10. Developing DBS-1 R 

Daniel B. Stephens & Associates, Inc. 
5/31 /12 JN ES08.0118 .02 

SAL TY DOG BRINE STATION 
Photographs 

Page 5 



11. DBS-1 R surface completion 

Daniel B. Stephens & Associates, Inc. 
5/31 /12 JN ES08.0118 .02 

SAL TY DOG BRINE STATION 
Photographs 

Page 6 



---• 
-------------- Appendix C 

-- Field Notes 

---------------
• 
--





• 

I 
. I i I l I ·, 

, r i I ~· 1

1 

i ~ / ' , '-{ ' L.I .' r 1 . I I ·? . "I , . ~ '1 I ! ! i \ 'L 
, 

1 

•• ' - !· '1 v 'vN-., L . . - t__ -- l>rDj . . i ; 1\ ~ 
1 
i\/l 

I, ' --,- • I/ ' 
I I • f I I ' . {) _,.., , , I , ' i I f.r)J · 1t,,1 1 

fi;,u::;.. 2)~'\,, t'i g. [}'.:)P, tJil (0 1
,, .. r~i 'rt.Rr .. r .. ··+--------)_f:pR. _ .n '-:J.Tµ/c tJ l J ~lt..vE LL ~L ,e ..... ····1 . ! • I . . 1· . i /~ t ·1 

' i I j I . I ; I ! I 

_i/t{Jrb 8~)1 .. ((: 40svti~Ae, __ 1·~~ TI, 1-· ---- -- w_tL(_ $c lib f·e 1Hr>1'11FrE~N'~c,.J. 
1 , ! i \ . - I i {__ P. ~ -'i) 1 

I~' I~ i I 5 ~ ' N s t-R.K 'i I !=ti.~ ~rf', i I · ' . ------- - -i<_ ;>,o,~"L4~1~2. IC ,re ,t. I 
! . ! I I / ' 
1 _ J __ 1 t= r ~ , 0 • ... . 1 D'8?:::D l (.E.U=-~'i:1 Nt 0~Lf &. I- ... . ---- <>'111> J>f . .f r- 0TT11>!f'.'l 'l"t,,.f:-1 ~roc.,~E;K I 

' I . I I . ' • 
! \ I I i ! 

c-'1uc i ~f-.f<.,.'-(1 CNS\.-;-·,~- .. t)1~_L_vV?:'ir-Nt::J11· .. . ··------·--ts· -r-o i -P!SC:::..•tl'l'~e'C;' icXJS.1J~(i . . . , r I , , I 1 
! I • I ' ""II I I i ' 

i 0-\:i. T1'Dr.S. !s .. Ye--f<-\ f11v{\,vi~ , .. c..._---~-Yu'<b~/ t=' -- ----_ .. /.J. vJe1+ /J-t.J'D ·'R\f;(6NNtjLv lfiptf), I 
i I ! I I ) I ! I i l 
I lr.; . I i O . - 1:4 ":> i 1· "i ,) . / i I J/ ,-:.. v-'.-'.!.: ~ 1 :'\':-.., C.cyf-! N'._1 ~ •. t:-p ,._."'.::--, / __ . 11/:f, IJ.J \IJ qc.. /01-(Y-t.f\ ~S C.o.r-~I J6Ul- WRt/-~-
1· !. I . ·, . I I I I 

,, I ' l I I ' . 

lC-ONvt:'{r}tJc..2 1,~f= ·+--tv!wr: ·I +-------··-·-1'~-~ -~\)):tK -+'\~- .. r~et.. /g~ w,j\...!...· 
I I : '.\ _J,· i6 pr . 1 ?---- ~ ~ • ; I ·v_,-5 ,..: ., 0

' i,:J·(f.'..b -.D ·. ·· . ~-; - r,:1.L. ~ 'f.,.r>I 
1
1>5- t; - r ""7'E f-./'< 1 -- , ____ ----- -_- --- 12-- - _,11 - -·--r· - , c - , t s ~I> ~I 
~ -(A , • .. J , .. ·1 · iB. ,, _Irr,'.)_ . .. 

1 
I , .. ~..J? .. rl ''(Cl< T7:1Ni<C cJri,_v~_ 1<:i-,+f. ..... --.''~4·~- 1- I / 

• . ~ : ·1 I , ts,,.. ' - • .-,7' ·' ,l '.- ,.. ,. .... ' - • ~ , 

.. ill!~~~:~J t:::-~1< v,>crJ1CJ.:j~ 1
;:-~ B-~- J ,._ ·~ ~ .. ,.~~r.,'Ju{ t.N~rvG, 1

1 
rl1-ve it-'vfl/2-t:-

' I J 1 J I 
I I I ' / 

I 'tJO '1 9~v~f ""'-' ,>~ti ) v",'t·;-' /<.Ji (J l ')'-'\:: ,, .1 \. ~,c C-tJ kko---J,:_11·0 \ ·"G!.J l IKv':Jf\ 10 - --i-' ·:-i ____ l...,>_ ...• _ .. _ .. \ l '.L.. 1 · .. .v . .. V. .. :-" .. .. / .. ....... ...... .. ............ '.lf\~tJ.'-'ii rli· I d:Wr '"')1'-1 ,;cr-N v:- -1, . #'"). 

16,NiS_,l . w. l tS_c.,u...5. .. J:t,E. l_ ~1c. ____ _ __ BA.rJ .. e~--. f~ .. ffiNpt.(L. \[\iA croi-: , 
I f I I I I I • I : I , ,1 - . • - '.'\ _ _ __... n 

· I 'N5r/\4. T'{Lr (f>•Kfh:<c ~ft&et,1:~ ··1-~~1.Lc:-112: I:;x,s( f~-1 ['\?\ , 

pN51i"'S:.) _ _1 .. I.. . ..... . . .. .. ..... bN.,1.tJS~lL .. l)1~cc,N/JGt.~ )f~~JGV&rf 
• I I I I ~ ~ I , , 1 • · r I 

!uJ,o it \J-Jh L \<'. ~-j/ 'Pcv!I .. ,v_ )bLL.\c5116.L 1\lS:: .. L~uss~1~~~ !.,~ -ff :i~'?, }-{ltt~ I 
f ,.. ! ~-' [ ,l I 1 , .· I ~ ,R_"' v : , , 0 · ,, . · · , .i J'\- 1 : \J I I i I 

i\ :.., , f- \ j ,yf. ;) [P.fk .. f- ,j •f, '- I -·-· 1 ~-J. \~~- ·1' i ! 
i : f I I 1 ·· \ . .,,. '-'\ ! i I 
r 1 i . I r I 1 

' l I , ! 1 , '1· • 

I I ! I 
/ I l ' · \ 



i 

/ l ! 

L( f L.! / 0_ l'7 
! 1/,.,,;,.~ li£.- i i~J i i -

! ! 
,,,, 
1l.,,oO 

l J_vo _ 

\ ;S, ,z\J 

,ti __ / 
ff/) 

' . . : ,..... ' i 
1) '::> ,._~ '-I - -~ ·_' \ ,y-AK.1..- ~ -~ . ...-- I _.1-,r,,J "'~' · ' u i - • -- ~--- ,, 'l ·~""~-.VF •. - ___ ,_ 

'. 1 ! .::,_,. { ,• : ~- i f 

(if~Ck[, ti tYn5f~ 1,,,-$! ~: 1-
, ! '?}...4./r.<t ~ ~ w ~) ' 
: ~r-1 /iZj _ pf.d~ ~r:-re ;Rvr,.~)J _ / 

- :. ( • '. i 

.) ,> 6._, ' I \...~..-...1-,~1 <_ _I, . -;,; 
J~\.M--l •-Vb.• .. 10, 1/\'=~"':-f't-1'-""."1"'. -~~rrL,,.._.,., 

' ' . : 

\\'it:;:4-,( Q,~~17 ' 
i '!I • -
'.tYt.N\:::; -f wlll r,,; \ 1\i li! CS.v\,-r-' _ tf,.e~ •-- --1- -

[Qt.-Cc;,f:,(f\1\;-E J~-- _C-.
1
.01ir~i-

, I I 
I \ ) 

i ffi..;(- .l ; . - i - i -! 

\ 
.! 

:.N ___ , /vi- ; ':ft, -i'.: ;S$ (:_:.I~\, c; 

: . / . ' ( _ i ' ~ --- i ' ,, { : *t:N C..t'tjl N ~-· f\:;ffc;.,/~ °>-<JI'!: lh)1\J:'._ l"f;_lJ . _ 

:. •" j ! : - ~ i -i· 
i ~',:,,. l -,, .) ~ f r,J'' ':--..--<. <.. .:~ \ lN' -Edi IJ::'. eJ\JJ.f'J., D ' v~-' r ,~v~ 'I ..;>t • '. \ ·I·-·-·-•;. I. - V- .v.. · '-' <-1- · - --- ..• - - ·--

: , -:? I i i • i 
tANt::, _ ,t>¥t I N .. _ bP+,i Lt- t ,\J t, 1 ~J:u \.,0. l-
/ ( ! . / ; i 
'1 N- N \ \~6J p; I Ji,, •, ' (- ' (_,. ! I 

_ .I .lV1\l -' '.l'.1-, . - \ i,V i---· '-- - • -- I i 
. ! ! ; / 
; .! I ~i I~ ; j ~ ) 
i fvl c\J 6 Y ! ( r'1 r ~11{:;J> .. M_~ 'iJ1\ t\. ,. ! 
i..,.... : . - _ :,. -- J _, -- 1 

i.J--::- ;tftD) (e:, ;--c1~> o N c.> t, ( 'J/1(5 . ! 
, ' I I 

: '/ 0 o i, . ~· h ., _ i \ 
lW~rsc., \ i.;\,'/v,/; lN __ ,/0'\f'-\ 1\'--t-.l'i \0\)~\;,l,~oiJJ 
' I ; • - . - ' I -

i1l\G~t:P i __ r,l&R'lt~ v~sLe- ~~~.;1J I __ . 
. I i ' \ ' "Mti j 

_J?1\r.J ~ &:l·~O : C>T~ '.NJ:>O %5,~\ 
~--- : ~- -~ /'j'l ----r" ---- I ~ ; '-' 

' 

( 

l- --

I 

~~~--.! ' i X: I i : ; £2--
! : ~ 1iil I ---
: ; ,,'), ~-1, i ; rl ' ; I r-,V"' ' . 

}L l - \ -r; .,;;.f'if1 ~-- _, ~- ;\ --~; . ' Ji;;i ' I iR.. '" A I ~' 1\~~ o.% - i 

i ! ' 

! I\~ .S rl~J>t S1t..Vt ~Au~ llli;P,J~ Nt 4 ~J 
\ l ! 1: l 

\ I ! 

ilSI= -r>rri;' 1/e,,~01.,0 ",,)jrn-,i .1'J;~cf2.- ::t:>I~~ 
: i . IQ.w-~"\ ; 
,,,_ I : - . • '- '- ! I 
j'f.ri N~mh::-~N v~vc.-l-. lNTIL!T'/ i 
! 1 :, ' i i 
I ! 

pv.::,"" c:ej ~ '-} ~~vtDt~ 
/\ I 

:rc-t.t:; i'\,f\!-<' ."& -F • . . ... -:.._!-.: -

'~, rw:, TU-:r:-~l i' ... . l 
! 

:--:-f7- ---:7-. \LC 
.;. V ,; M. i- I\J 

i . l 
1Vlti1( N'or1 ~ 

i 
:J l .- ; \ ~ t{.2_. ~-r r: v-F 

f.)B)L£ 
I 

' 
_L 

\) : 

ll>v£- \ ~~ \f<6Njd \ ,J ~ i {J o1 I 1 

! (o1~_Dt,~Lf Ujf'.tf (f)t,l~ i1 ~ 
I I~ : _' r !\ ' 

_ _1 ___________ J1.1l,LL,f1'-J_ yvl0 '-2 ifSc __ f'r ~of-- LI 1'1
1
if. 

I ' ~ ' ' I i t : ; 

· m--;(f-'i i JR I) ~ :;:i' 1 -, 1'~ ,-~<J: 0 t fk:=---- I _____ -· _. , ... , .... ill--J.--- ~, L.lJ J., 1..,1 " . [; , '--1 1 I , , 

\ !\_ I i ;_ J, .. _ .- i -i'.-i!r) ):__ _____ . Ji'J0 hen ic\fv_i_; _c.;1<'.0':;,,) /1'1-~- lf(t:~q 
\. . i . ! ! 1 / 1 

'7----- i PA\J1f4 .--~@1..Ltb _ :cLt:: ufl-J(ctA1u I 
J : i i i 

·.. . !1b Q)~~r ff/lJJ) -!\f\fSPE,cf .DBM-rGt:( 
I ' ' ' - '7 \ 

1..- , ' /ri ~ i f//!,J ! '.rWJ/, ~1 r L.,"° 0('i', .. \; 1 A ~ rl e f.'-' " ( 'I"' _ 
__ 1~ f~k f ~r\ A~i> J~S(fru.,,j. 

i ! '. 

!_(1AA0c.,{i .t>tt~. ~~Sc(~Jv~~ 
I I : I , . 
! 

1·: 
I 

_L c-~~~ 
i 

I I 
. &E..4 . - j( ($ -· , .... 5 .!! Ill!!! -

I 



N
 

-
·-

-
-
-
-
·-

-
-
-
-
-
-
-
-
·-

-
-
-
-
-
-
-
-
-
· 

--
·
-
-
.
 
-
-
-
-
·
·
-
.
 -
-
-
-
-
-
-
-
-
-

-
·-

-
-
-
-
-
-
-
-
-
-
-
·-

-
·-

·'"
·-

-
-
-
-
-
-
-
-
-
-
~

-
-
-
-
-
·-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
. 

. 
: 

-
-

•---u••----•-·----------:---~
-•-••-··--.·-·••--·--'--·---------~

---•--•·-••·•-••--•---.-~
--

' 
: 

; 
-
-
-
-
•
-
-
-

, 
. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

._ 
:-

-
. -

. ____ ..,._ _____ _ 

r· 

-t------.---------.---------· 
, 

i 
. i 
·-. I 

; 

. \ 
,"

•
 ·\ 

' i 
.. \. 

. \ 
. i 

I 
! 

. 
' 

' 
' 

\ -... ·re··. --r ... 

; 

i 
i 

.:t 'c
: ··b-

i i 
• 

• 
t 

; 
. 

. 

-t··----~
\'· ·. -,·· '(''···· 

1
--·-······ 



-

.; l ·J 

,_ 
----f~--=-~:~---·--·-·········-

,; ~-------a . ~-~ 
---· "' 

. 
--

-
----

--
-

-
---

' 
-

_;,;; ____________________________ 
-

i 
: ' 

.%.. 
-

·--:--·-----: 
------'-------·-·--

:l 

-



. ~.I~ We\ do.rr }~ I~ .(t) 
"\. -o~vctv ?tJ Od~%. i, le ,1. }\, @ 

---··---;__--------------·--~·------. -----··--··--t--· ~M-_Q~s. 'd~dtkl~ ~~-~tl~~--®-
i--c: • ,-3 001;; ,fiJ ~ ~?G /'If. CID 
~ 1 )i,l~~(t~ ).J\'Y1

,\ X ~-J ~ -----·---------------------------------------------------------------------' -, 

,;n 1 1 ::i -1 (!'.I t'\ ',t (() ~ .~ \ 
°".<1 d -c I' 7, (,' D llr\ 

---"-----·---·--------·--------·----·--------.1------------------------·-l1j\~~riTI}~~wr~~1--{i1-
.,,...µ ' '. i . ': "J' 

· :i 1'\ 1~' %'·);\ r _ 1 /,. 
c O c fl '-! ( L J · 

. . -···---------··--·---. -----------:----··· -: -------------1\; ---. :J__ --¥--••. ·-__ ___;.___·--------·--··-···---... --·-~ ···-----------·----·-. ·-· -··· 

,: rJ:u~wcr'ij 71-._.f%ii?s ~-l XJ.J~ti
1
1r ~ . : : l\ ; .. ~~..,..JI "-.'~JI 

• . . "' :Qli. ~h ,..; ~/h~. -·--···-~--------------,---------'------·--·---------------~--,--a.g~-,:::;;>M~cn''.);:.._ .a-ur;;.i -o/c-·lil.-~--~1-=1+-,· 
; . . . • (J -q . . \\ ~ ,, . ,, . 

. j : . ' 
. ' ' 

' ~ ) 

1 

' 
•• j 

i 

-3:.<i lj ! J/>,d : C)% tf)~ er (l;) ' p ; ' 
). 
"I" 

i 
I i, I 

i 

. --r---~----:---~-----: ---,-----



~ 
~--······-----······· 

\n 
--:r-

.... ---(y----········· ...... --·-··-··· ·-·rr~,_j··-:5rr·a~r)f }f ·;,t·'-~, 

1 ~ ~ ')->'/o o~~~ "',~(j /~, J.i", t _l••1> ss~~~ ,,"It 1;'\ 
.. -. . ... -... , .... ., -··· .•... ···--····· --.......•..• -. -----··· -··. ····-···. . ......••... ------~-. 

1,-c9.tJ\/dV 1)-j 
0
8.~Js 11 l X ?J~,j 

1~/$;· @ 
.. _ -·. )' -cl~tJ\JC1V 7;\I o~r7,~ )-J~W .,r x l~ (i) 

~---~----·----~-;~;1,·· ;;~r--:i~;1-3··---~,--
. . t· -·•--•·------C.?~!~_ ?f() ~~~~$_,;t_ ~-

t 
.. ·-· ·----·,.··· .... -· -·:·--·----·--·-~·· 

' I t 
' i i . 

., . I i I ·; i--

t.fH1r,~~U -h~S9~(\ ·,\•\ 
--·------L ------· ----·------------------------------------------

--·-··\ _____ 1 ____ ----~--_]_ i® 
1ev· :9}1J: p~ \ .. !, 

' : 1· 

. -·-, __ ·-___ , ----'···--·--, ..... ---------. -------,----------'-----hd-~-~~}~::(~1----~---~_:~~~')!?5 ~~-~---.. -~ ~ I _ -

---------···--·. ,;}: 

. ······-·-···-·-··-··--: ··---------· -· ····•······ -·-· .. -

:':i 

:\' ) 



~ 
Q ~----------·------------------

~ .::r-

------·-·---------------------

·----------+·---• ------------_ ----

-·-·---r---·.--: ________ --..:.. ______ ' --~-'-----------

--------···--------------------------------------· -···,·· -----------------~--~r------,~0-1~~~~ h k :-@ ' '/ • . . -li-"-, . ;,-

--·-----· . ···-----'--

l 

. i 
\. I 

,j ' i 

I ·" · I -· i-. 



-

;. / .. . I . ·: . 

; 
··-··-·-··-----·-· ... 

' 

---·. --·· -~·-···· ___ .......... --···· _. .......... . 

.. ------· - - ---·· ... ··-···· 

L .... 

JJ/tol 
1~ . --- -r-=. -,.,,~~--~- .., 

.......... -- . -i ? (;to~ f ., 

"'\mµ 
L .... ···•··· ... ,. .. " 



g 
~
 

l,S"\: 
b 

:9 
,::,, : 

c::i 
,o

() 
,;:n 

~
· 

~· 
\..s,..: 

._ 
(
)
 

~
 

~
:
 

==:: 
<;:), 

::;__ -
-
, 

-
i 

-
I 

i 
J 

' J 
J 

,i 
.1 

,,~· 
":) 

, 
. 

C
 

~
. 

. 
--··---·------~---·t---p @

--~---~ ____ _; ______ • 
. 

. 
i 

't 
'3 

. 
l 

. 
. 

,'t:! 
. 

1' 
; 

. 
: l 

: . 
i 

: 
: 

: 

-~------}--~--1 -~,----f-~-r-~-~-r--"-T~---,----
. 

. 
. 

J 
~
 

. 
. 

u., 
4 

'?' 
~ 

j 
, ------···· ____ L

·---·-----,.--···---~
------'-··--

I 
-
-

--
~~ ·-------~····-··-·-·w-···--·~·· .---· .. ---:·· -. . ... ---------·------··------· -----
-1)' 

, 
L

 
~
 

"{ 
\
:
:
 

~ 
.
;
 

_
J 

. 
\L) 

~ 

J 
fJ 

r 
} ~. 

: 
~ 

·----------· -·---·····--------
--

; 
:-

j-~-~~---r _; 'f ---
c:,l. 

.I) 
,J\ 

\,-; 
1! 

°"· 
'.>' 

w
 ~ 

) 
~ ~ 

~ ~· ~
 

·------------------------·--·---------· ------·-··-··------··· ·-·-·-·· 
. :. -

~
-

·---
-

.. -,----·--
-~

----·-··--
-
·
-

.. ------f'C
)'-··-··· . --

,.. . 
.. 

~
 

-
-

C
) 

.i 
h 

y
\
 

N
' 

:;-:-
~
 
~
 

D
 

&
, 
-

-



-

!!_. 
0 

~
 

__ --1,4). _
_

_
_

_
_

_
_

_
_

 , 
-
-
-
-
·-

-
-
-
-
-
-
-
-

-.:. 
. 

::r-

-------·------------------------·"
f"

"
"
"
=

-----------=
--c

 

---------·----------·------·-·_
._

-~
. 

' 
' 

' 
. 

. 

-
.
-

:-----
: 

--·--··---

i 

,I 
i 

i 
I 

i 
I 

I 
I 

i 
l 

·I 
,, 

I ' 
I 

I 
! 

' 1. : 
' 

: 

~
· -
-
:
 ---•---~

--



; i : ! aJ' i / 
'1 : \ i I I I i • 

. i ! i 'i $~(<..- I Y' I ' i ,_, i/i{~'t ! t I .... - f<AP__ ----- - _4.D ;c i . , 1 .~7 /~on.. 

. . o , ,.... ,I;, ~,-J.~'f 7- 1?....u5 I t.) : {::> 5"' n.' 2 I' .. co-;-:oj R.w "'.'.11 Jf<t:Slll~/;'.'c: '1/}S '.""7:'l Uc..t-..1) ___ ~--~ ··· / trv..-, · l cp-r rr y ·-11 jff'v\. 

; : / ,Jr.. ' I r:..... ·1 D ' 2 i Do . / 0 .~ I ., / - i r ". : l'B-t!Gf<./\.i"/t-; C '1:r:::IV)tNL,;;,11 
... ..f.,,)~_N J;..W'"'." ... ----· ... I 11\t:~Sl/..,.,-..<.., /J I r-~i'tc..11/Fht/Ul,7 i 

! 7,1 I { l ! II . . / !" 
! I rl I . ! ! . i I : 
,,.- ..-.. ~I I ~ I l""I l ! - ! I ,· ' 
: Jo tr /\ll!St~ . ~L,& \ S;./)c ~- .-/-9I~ I A DS"t.A.t, FLbA-1 fJ1R,vL CII\J 
I ; I ' I I I I ' i [ 1 I t l / l 
I i _ I • ' ! I I /,1 I ..-l. I ' : 

. l~ArJS.~6.s,c-7f'..I . J...1dtf: . .... I ________ i v,T-\.h::t ro F-L--c' Sci (}.r /Jipvcr 
1 l 1 I ! ! ! J j •. l I 

c . .z,., , - "'f <. «-~ ~ !LJ'y]r-.,;;( .J, I 1-J.. ot·it.- - \ I"'< 1,.,1.-.?1,::-- + 07_,,,_ I ~-- _., {I c ..... . _,....,1,~ 4 I --- .. -- -; 2 ,c::i 0 w ,.c\,.:,c.1 (iff\. v oft. 
' ! t J I I I I t 

~£)RILL.. ~ic(BJ~re.ri \tvtr/1.te)_j. . -----.-· /v,41-vt;-j / / I 

10 4 :5 . \ ON s 1 ~G w I J£/ __ ff21 £ ~ . Tvl E- 1

1

_ ~J .. 500 . / er+ u_ $-·D rvt 1 )1-<:c r;.,, / 1 tJ fb~ ,J,. 
: · 1· 1 r , 1 , =, , 1 

: ... . i3 i ' . r ct - \ \< ,t" I ~1 J'.L....,.. ! - ' . l-r11...,, •1 1./.,.1 -I(),..\ \rJ.D j lS I:': t'-~'-,; l"' l' L-- ... - f ------· i \U· 'T.,, / .../-- w4s litrrfi/lJ? rr~JJ..t. _ 
\ I ' I I I_ I ' I I 1" 

\A ~"Hip 1vut, rS\, l ·i ··---. . i !:-Lo v,\. tf-llrE ! rs TG<l HI ;,Hi . . . , · I , 1 I 7 · 
i ! I I I \ ·R' J j ' ~ ' J j . I t , ' I ' ' I' . ::,....... ,,......._ . ii :(- : .. - ' -//to ..... 1Df2.\LLlJ}.\. ~ .. 7TAVVK P~t.1 ;<A:

1

L1or/. -------· I c, vLtNj1 ru -; ~ 511 l:) To J15
1 

I WpO· I I I t 1 ,,... I i ! 

11 A,r- Y. ,_....__-J. 1 10J ----. z ut,P 1 . ____ . L r1.~ J .. '1! 1 l I ... ) .. . . ... \ /.( I , ' i \ . : I 
! ,I - ' - ' 5"$ I I - J- . I .. 1.Tf-f.e __ Sl.OE .. 9*- L .. 'FM.~- J .... .o , .Ft.0vr. ·/rf.-cr l/1., jftv.\i . 1VouJ 
! i ! I I I/ ~ T I 
i , \ i ! \ , / -:ii 1,,. Ji r 6 ..._ ~-V1., j 1 ITI\NJ< r ·. \· l 1-· ' f t1t'vwliv I urr1re, I i 

/ ·") 'O 11_ f.1-.,?c.Ll.J,-,i, rJI,) A ,,, .. ~C&tJeA 1--- . ···----------···· · '1 ',. I I / A/ . I. <t>f\l .v.1-· ·1· ·{¥ .. ,I I i ., 

121::;- __ \ __ ftrJr51f1./lJ .... 1
1

vt( --~/_f}t}rJu ... ------- ....... ! · i I. / 
1 , r , Z-- . r 

1

. , , I 

'1 ! ~ - - 1 
i 1 , i , , 11, j I [ 1· 

}bdO i J,tfiJ)(fJ./, ~- .. IPe.~ .. V'D I ·· --···· ··, ! 
' I 'D ·.D I I ' . I YittRr:- ! \. tAVV01'\ ... LN ~ .j. . .... . ·------- . I I 
. , { . I 

I I I I 1 

I I i : f 
I l I I 



-----
• -------------
• 
---
-------
• 
-----

Appendix D 

Manufacturer's Operations and 
Maintenance Information 



-----
• 
------
----
-
----
--
, .. 
-
, . 
.. 

-

GRUNDFOS INSTRUCTIONS 

cu 301 

@ Installation and operating instructions 

... 

BE )THINK) INNOVATE) 

..... . . 
. . 

• • • * ....... 

CRUNDFos·~ 



LIMITED WARRANTY 

Products manufactured by GRUNDFOS PUMPS CORPORATION (Grundfos) are 
warranted to the original user only to be free of defects in material and workmanship 
for a period of 24 months from date of installation, but not more than 30 months from 
date of manufacture. Grundfos' liability under this warranty shall be limited to repair­
ing or replacing at Grundfos' option, without charge, F.O.B. Grundfos' factory or 
authorized service station, any product of Grundfos' manufacture. Grundfos will not 
be liable for any costs of removal, installation, transportation, or any other charges 
which may arise in connection with a warranty claim. Products which are sold but 
not manufactured by Grundfos are subject to the warranty provided by the manu­
facturer of said products and not by Grundfos' warranty. Grundfos will not be liable 
for damage or wear to products caused by abnormal operating conditions, accident, 
abuse, misuse, unauthorized alteration or repair, or if the product was not installed 
in accordance with Grundfos' printed installation and operating instructions. 

To obtain service under this warranty, the defective product must be returned to the 
distributor or dealer of Grundfos' products from which it was purchased together 
with proof of purchase and installation date, failure date, and supporting installation 
data. Unless otherwise provided, the distributor or dealer will contact Grundfos or 
an authorized service station for instructions. Any defective product to be returned 
to Grundfos or a service station must be sent freight prepaid; documentation sup­
porting the warranty claim and/or a Return Material Authorization must be included 
if so instructed. 

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, 
USE, OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WAR­
RANTIES, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE, WHICH EXTEND BEYOND THOSE WARRANTIES DESCRIBED OR 
REFERRED TO ABOVE. 

Some jurisdictions do not allow the exclusion or limitation of incidental or conse­
quential damages and some jurisdictions do not allow limit actions on how long 
implied warranties may last. Therefore, the above limitations or exclusions may not 
apply to you. This warranty gives you specific legal rights and you may also have 
other rights which vary from jurisdiction to jurisdiction. 
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1. Constant-pressure control 
The control unit CU 301 is for use only with Grundfos 
SOE pumps incorporating electronic power factor 
correction (PFC). 

1.1 Description 
The system maintains a constant pressure within the 
maximum pump performance in spite of a varying 
water consumption. 

The CU 301 is designed for wall mounting only. 

Fig. 1 Example of a system with constant­
pressure control 

Pos. Description 

1 cu 301 

2 Diaphragm tank (2 gal.) 

3 Pressure sensor 

4 SQE pump 

1.2 Function 

0, 
0, 
0, 
<I' 

"' <O co 
l'-

0 
~ 
I-

The pressure is registered by means of the pressure 
sensor, which transmits a 4-20 mA signal to the 
CU 301. The CU 301 adjusts the pump performance 
accordingly to maintain constant pressure by chang­
ing the pump speed. 

Mains borne signalling 
The communication between the CU 301 and the 
pump is via the power supply cable. 
This communication principle is mains borne signal­
ling (or power line communication). Using this princi­
ple means that no additional cables to the pump are 
required. 
The communication of data is effected via a high-fre­
quency signal transmitted to the power supply cable 
and led into the electronics unit by means of signal 
coils incorporated in the motor and the CU 301 
respectively. 

In situations where multiple CU 301 pump power 
cables are run parallel in wiring trays or conduit and 
less than 10-12 inches apart, the possibility for 
undesired communication between units exists. 
When this occurs, intermittent or continuous 
"No contact" is typically seen. Other unexpected 
errors may also be seen. 

Refer to section 5.3.10 for further instructions. 

cu 301 ,-------------------------------------------------... 

{ ' 
/ 1 5 
: 
I 
I : 
I 
I 
I 
I 

: 
I : 
I 

: 
I 
I 
I 

~R100 

I 

\ i t 
i 6 ' 
'·--1, - - . ~q - - - r------------) -·-r-~--- ~j 

: 1 : I 1 i J t J 
1,_ _) I, t -} ...._ _ _, ---

7 

! 

Fig. 2 Principle of mains borne signalling 

Pos. Description 

1 Supply to the electronics 

2 Signal coils 

3 Capacitor 

4 Electronics for the control of 
the communication 

5 On/Off button 

6 Sensor signal 

7 Mains supply 

8 Communication signals 

<O 
0 
<O 

IO 
0, 
<I' co 
T"" 
0 
~ 
I-
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When does the pump start? 
The pump starts as a consequence of 
• a high flow or 
• a low pressure or m . a combination of both. 
To ensure that the pump is started when water is 
consumed, a flow detection is required. The flow is 
detected via pressure changes in the system. When 
water is consumed, the pressure will drop accord­
ingly depending on the size of the diaphragm tank 
and the water flow: 
• at a low flow, the pressure will drop slowly. 
• at a high flow, the pressure will drop quickly. 

See fig. 3. 

Pressure 

..c 
0) 

:i: 

Time 

Fig. 3 Pressure changes in relation to flow 

Note: When the pressure is dropping 1.4 psi/s or 
faster, the pump will start immediately. 

0 
0 
'St 
0 
LO 
'St 
LO 
CX) 

..-
0 
::i: 
I-

With a diaphragm tank of 2 gal., the pump will start at 
a flow rate of approx. 0.8 gpm. 
Note: If a larger tank is used, the flow must be higher 
before the pump starts. 

Consumption up to 0.8 gpm 
The pump will start when the pressure has dropped 
to 7 psi below the pressure setting. 
The pump will run until the pressure is 7 psi above 
the pressure setting. 

6 

Flow detection 
During pump operation, i.e. when water is con­
sumed, the CU 301 will adjust the pump speed to 
maintain a constant pressure. In order to stop the 
pump when no water is consumed, the CU 301 per­
forms flow detection every 10 seconds. 
The pump speed is reduced and pressure is read. 
A pressure drop indicates that water is being con­
sumed and the pump speed is resumed, see fig. 4. 
If the pump speed can be reduced without any pres­
sure drop being registered, this indicates that no 
water is consumed. The diaphragm tank will be filled 
with water and the pump will be stopped. 

Pressure 

0 
0 
'St 
0 
<D 
'St 
LO 
CX) 

~10s~10s~ 
..-
0 

Time ::i: 
I-

Fig. 4 Flow detection every 10 seconds 
during operation 

System limits 
Even though the CU 301 is controlling the pressure 
within ±3 psi, bigger pressure variations may occur in 
the system. If the consumption is suddenly changed, 
e.g. if a tap is opened, the water must start flowing 
before the pressure can be made constant again. 
Such dynamic variations depend on the pipework, 
but, typically, they will lie between 7 and 14 psi. 
If the desired consumption is higher than the quantity 
the pump is able to deliver at the desired pressure, 
the pressure follows the pump curve as illustrated in 
the far right of fig. 5. 

Pressure 
Stop 
+7 psi 

--*--, t /-,\ 
L------------------L----l-----------

A71--------------... 
__ f_J t \_/ 
Start Controlling Dynamic 
-7 psi ±3 psi variations 

±7 psi Flow 

0 
0 
LO 
0 

'St 
M 
<D 
CX) 

..-
0 

0.8 gpm ~ 

Fig. 5 Possible pressure variations during 
constant-pressure operation 

A = Pressure setting 
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1.3 System sizing 
To ensure the correct function of the system, it is 
important that the pump is of the right type. 

During operation, the CU 301 controls the pump 
speed within the range from 3,000 rpm to 10,700 
rpm, see fig. 6. 

It is recommended to follow the guidelines below. 

H [ft] 

B 

A 

Pump curve 
at 10,700 rpm 

I/ 

0 
0 
v 
0 
l'­
v 
ID 
co 
T"" 
0 

Orated flow Q [gpm] ~ 

Fig. 6 Pump curves at 3,000 rpm and 
10,700 rpm 

A: Minimum head at no flow. 

B: Maximum head at rated flow. 

The following must be fulfilled: 

• Minimum head at no flow< static head + system 
pressure. 
Comment: If this is not fulfilled, the pressure may 
exceed the pressure set on the CU 301. 

• Maximum head at rated flow > dynamic head + 
system pressure. 
Comment: If this is not fulfilled, the pressure may 
fall below the pressure set on the CU 301. 

Maximum head at rated flow and minimum head at 
no flow can be found in the following sections. 

1.4 SQE and SQE-NE 

Pump type 

Min. head 
at O gpm, 
3,000 rpm 

Max. head 
at rated flow, 
10,700 rpm IIIIP.!!III -----[feet] [feet] 

5 SQE-90 12 104 

5 SQE-140 18 161 

5 SQE-180 24 218 

5 SQE-230 31 275 

5 SQE-270 37 332 

5 SQE-320 43 389 

5 SQE-360 49 446 

5 SQE-410 55 503 

5 SQE-450 61 560 

10 SQE-110 12 102 

10 SQE-160 17 158 

10 SQE-200 23 214 

10 SQE-240 29 270 

10 SQE-290 34 326 

10 SQE-330 40 382 

15 SQE-70 10 80 

15 SQE-110 4 121 

15 SQE-150 19 161 

15 SQE-180 24 202 

15 SQE-220 29 242 

15 SQE-250 33 283 

15 SQE-290 38 323 

22 SQE-40 5 35 

22 SQE-80 9 75 

22 SQE-120 14 115 

22 SQE-160 18 155 

22 SQE-190 23 195 

22 SQE-220 27 235 

30 SQE-40 5 31 

30 SQE-90 11 78 

30 SQE-130 16 125 

10 SQE-100 NE 10 96 

10 SQE-140 NE 15 134 

10 SQE-180 NE 20 173 

10 SQE-220 NE 25 212 

10 SQE-260 NE 30 251 

10 SQE-300 NE 34 290 

10 SQE-340 NE 39 329 

22 SQE-40 NE 35 290 

22 SQE-80 NE 39 322 

22 SQE-110 NE 42 353 

22 SQE-140 NE 46 385 

22 SQE-180 NE 50 417 

22 SQE-210 NE 54 448 

7 



1.5 Positioning the pressure sensor 
Pressure losses often cause inconvenience to the 
user. The CU 301 keeps the pressure constant in the 
place where the pressure sensor is positioned, see 

mfig.7. 

Fig. 7 Pressure sensor position 

In fig. 7, tap 1 is placed close to the pressure sensor. 
Therefore, the pressure will be kept nearly constant 
at tap 1, as the friction loss is small. At the shower 
and tap 2, the friction loss is greater. This, of course, 
depends on the piping. 

Therefore, it is recommended that the pressure sen­
sor be positioned as close to the places of consump­
tion as possible. 

1.6 Precharge pressure setting 
The CU 301 is designed to work with a 2 gal. dia­
phragm tank. 
The precharge pressure of the diaphragm tank must 
be set to 70% of the pressure setting in order to use 
the tank to the limit of its capacity. This is of course 
especially important when the tank volume is limited 
to 2 gal. 
Use the values in the following table. 

Prechange pressure is measured with o psi in the 
pipeline: 

Setting Precharge pressure 
[psi] [psi] 

40 28 

50 35 

60 42 

70 49 

80 56 

90 63 

100 70 

Note: If the precharge pressure is higher than the 
pressure setting, the system will have difficulty con­
troling the pressure. 
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If the user wants to adjust the pressure without 
changing the precharge pressure of the diaphragm 
tank, the precharge pressure must be equal to the 
lowest pressure setting used. This means that the 
control will work but that the pressure fluctuations 
might increase. 

1.7 Pressure relief valve 
In order to provide protection against the possibility 
of an overpressurization, a pressure relieve valve 
should be installed down stream of the well head. 
The setpoint of the pressure relief valve should be at 
least 30 psi above the pressure setting, see section 
2.3. 
If a relief valve is installed, it is recommended that its 
discharge be plumbed into an appropriate drainage 
point. 
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2.0peratingfunctions 

2.1 On/Off button 

@ 

Fig. 8 On/Off button 
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The green and red indicator lights in the On/Off but­
ton indicate pump operating condition as follows: 

Indication Description 

Green indicator light The system is operational. 
permanently on 

Green indicator light 
off 

Red indicator light 
permanently on 

Red indicator light 
flashing 

The system is not opera­
tional. 

Pump has been stopped by 
means of the On/Off button.* 

The CU 301 is communicat­
ing with the R100. 

* If the On/Off button has been used to stop the 
pump, this button must also be used for restarting. 

Any alarm indication can be reset by pressing the 
On/Off button. 

If the On/Off button is pressed for more than 5 sec­
onds, the pump is started, irrespective of any active 
fault/alarm indications and sensor signals. 
When the On/Off button is released, the pump will 
stop, if the alarm still exists. 

IMPORTANT 
Setting this button to the OFF position DOES 
NOT remove power from the pump. Before ser­
vicing the pump, remove power at the service 
breaker. 

2.2 Indication of pump operation 
On the graphical illustration on the CU 301 front, the 
riser pipe shows running light when the pump is 
operating. When the pump is not operating, none of 
the indicator lights are on, see fig. 9. 
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Fig. 9 Indication of pump operation 
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The indication of pump operation can be changed by 
means of the R 100. 

Possible settings: 

• "Running light" during pump operation 
(factory setting). 

• "Constant light" during pump operation. 

2.3 Pressure setting 
The two arrow buttons on the CU 301 front are used 
for the pressure setting, see fig. 10. 
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Fig. 1 O Pressure setting and indication 
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Indication of pressure setting 
The system pressure set is indicated by a yellow 
indicator light, which is permanently on. 

Setting range: 40-100 psi. m Arrow-up button 
When this button is pressed, the system pressure 
setting is increased in steps of 10 psi. 

Arrow-down button 
When this button is pressed, the system pressure 
setting is decreased in steps of 10 psi. 

2.4 Button locking 
The buttons on the CU 301 can be locked/unlocked 
by pressing the two arrow buttons simultaneously for 
5 seconds or via the R100 remote control. 
Note: When the arrow buttons are used for locking, 
take care not to inadvertently change the pressure 
setting. 
Use the following procedure: 
1. Set the pressure one step up. 
2. Press the arrow-down button as the first one 

when pressing the two buttons. 
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Fig. 11 Button lock indication 
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When the buttons are locked, the indicator light is 
permanently on, see fig. 11. 
For further information, see section 5.3.8 Buttons on 
the CU 301. 
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3. Alarm functions 
The CU 301 continuously receives operating data 
from the pump. The alarm functions indicated on the 
CU 301 front are described in the following sections. 

3.1 Service alarm 
If one or more factory-set alarm values are 
exceeded, the indicator light for service alarm is per­
manently on, see fig. 12. 
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Fig. 12 Service alarm indicator 

Possible alarms: 
• Sensor defective 
• Overload 
• Overtemperature 
• Speed reduction 

• Voltage alarm 
• No contact to pump. 

@ 
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The possible alarms and how to identify them and 
make the relevant corrections are described in sec­
tion 7. 1 Service. 
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3.2 Dry-running protection 
The purpose of the dry-running protection is to pro­
tect the pump in case of insufficient water flow. 
The dry-running protection makes the conventional 
dry-running protection unnecessary. 
No additional cables to the motor are required. The 
dry-running settings shown in section 8. Technical 
data, are built into the pump and automatically trans­
mitted to the CU 301. These settings can be 
changed via the R 100. 
When air enters the pump together with water, the 
pump power decreases, and pressure drops, caus­
ing the motor to increase speed. If the power con­
sumption falls below the dry run setting for an accu­
mulated time of 5 seconds, and the motor speed is 
within 1,000 rpm of the maximum speed setting as 
defined in the section 5.3.6, the CU 301 stops the 
pump and declares a dry-running alarm, 

When the motor is stopped, the dry-running indicator 
light is permanently on, see fig. 13, pos. A 
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Fig. 13 Dry-running indicator light 

Possible cause 

The pump performance 
is too high compared to 
the well yield. 

Remedy 

Replace the pump with 
a smaller one, 

Reduce pump perfor­
mance using the R 100, 
display 5,3,6 Maximum 
speed. 

Well screen is blocked. Well service is required. 

Restarting 
After 5 minutes (factory setting) or the period set by 
means of the R 100, display 5. 3.4 Automatic restart, 
the motor will restart automatically. 

• 
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4. Position of LEDs 
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Fig. 14 Position of the LEDs inside the CU 301 

Pos. Indication 

1 +24 V overload 

2 +24 V 

3 +10V 

4 +5V 

9 indicator lights: 

Control indicator 

Min. speed 

Max. speed 

Sensor defective *) 

5 Overload*) 

Overtemperature *) 

Speed reduction *) 

Voltage alarm *) 

No contact to pump *) 

Description 

Permanent red light when the internal 24 VDC supply is overloaded. 

Permanent green light when the internal 24 voe supply is OK. 

Permanent green light when the internal 10 VDC supply is OK. 

Permanent green light when the internal 5 VDC supply is OK. 

Flashing green light when the pump control is working correctly. 

Permanent yellow light when the pump is running at minimum speed, 
3,000 rpm. 

Permanent yellow light when the pump is running at maximum speed, 
10,700 rpm. 

Permanent red light when the sensor signal is out of signal range. 

Permanent red light when the motor load exceeds the stop limit, 
see section 8. Technical data. 

Permanent red light when the motor temperature exceeds the stop limit, 
see section 8. Technical data. 

Permanent red light when the pump speed is reduced, 
see section 8. Technical data. 

Permanent red light when the supply voltage is out of range, see section 
8. Technical data. 

Permanent red light when communication between the CU 301 and the 
pump is impossible. 

*) Press the On/Off button to reset the alarm indication. 
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5. CU 301 with R100 
The R100 remote control can be used as a supple­
ment for the installer and as an excellent trouble­
shooting tool. Grundfos highly recommends the use 
of one for diagnosing problems and accessing sys­
tem information unavailable through other means. 
The R100 provides wireless communication with the 
cu 301. 

Note: It is not necessary to use the R 100 to operate 
the system. The R100 offers additional features. 

The R100 communicates via infrared light. During 
communication, there must be visual contact 
between the CU 301 and the R100. The best visual 
contact between the two units is obtained by pointing 
the R100 at the lower arrow button or by removing 
the front cover and pointing the R 100 at the right 
side of the CU 301, see fig. 15 . 

Fig. 15 IR communication between the CU 301 
and the R100 

The R 100 offers possibilities of altering factory set­
tings and reviewing operating status of the pump. 

When the communication between the R100 and 
CU 301 has been established, the red indicator light 
in the On/Off button will flash. 

For general use of the R100, see the operating 
instructions included with it. 

The menu structure for the R100 and CU 301 is 
divided into four parallel menus, each including a 
number of displays. 

O. GENERAL, see operating instructions for the 
R100. 

1. OPERATION 

2. STATUS 
3. INSTALLATION 
Menu overview, see fig. 16, page 14. 

Note: The number stated at each individual display 
in fig. 16 refers to the section in which the display is 
described. 

• 

13 



O.GENERAL 1. OPERATION 

Print 

Fig. 16 Menu overview 
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2. STATUS 
5.2. 1 Operating mode 

MIGUMM 
From ................... 

5.2.2 Actual pressure 

M&·AA 

5.2.3 Speed 

MM,JiiA 

5.2.4 Temperature 

=ii 

5.2.6 

3. INSTALLATION 

5. 3. 5 Dry-running 
stop 

IMWMI~ 

5.3. 6 aHimum speed 

5.3. 7 Cut-in speed 

5.3.9 

5. 3. 10 Number 
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5.1 Menu OPERATION 
The OPERATION menu for the CU 301 offers the 
possibility of setting and reading operating parame­
ters. 
Factory settings are marked in bold-faced type 
under each individual display. 

5.1.1 Pressure setting 

Pressure setting 

Set the required pressure. 

Setting range 
• 40-100 psi (10 psi intervals), 50 psi. 

Relation to other displays 

(/J 
:) 

The setting in display 5.1.1 Pressure setting is over­
ridden by the "Max." and "Min." settings in the dis­
plays 5.1.2 Operating mode and 5.3.3 Maximum 
pressure setting. 

5.1.2 Operating mode 

Operating mode 

l.OF"EF;ATIOt-1 

Select one of the following operating modes: 
• Max. 

Pump operation is set to maximum speed, irre­
spective of the pressure setting. The maximum 
speed is set in display 5.3.6 Maximum speed 
(factory setting: 10,700 min-1). 

• Normal 
Normal operating mode, i.e. pump operation is 
based on the pressure set in display 
5.1.1 Pressure setting. 

• Min. 
Pump operation is set to minimum speed, 
3,000 min-1, irrespective of the pressure setting. 

• Stop 
The pump is stopped. 

If the On/Off button has been used to stop the pump, 
this button must also be used for restarting. 

Relation to other displays 
The "Max." and "Min." settings override the pressure 
setting in display 5.1.1 Pressure setting. 

5.1.3 Alarm 

Alarm 
(51) 

Mo fault 
indication 

This display shows the current alarm status. 

Possible alarms are described in the following table: 

Alarm 
indication 

No fault indica­
tion 

No contact to 
pump 

Overvoltage 

Undervoltage 

Dry running 

Description 

No alarms are registered by 
the CU 301. 

No communication between 
the CU 301 and the pump.* 

The supply voltage exceeds 
the limit value. 

The supply voltage is below 
the limit value. 

The dry-running protection of 
the pump has been activated. 

Overtemperature The motor temperature exceeds 
the limit value. 

Overload The current consumption of the 
motor exceeds the limit value. 

Sensor defective 

The sensor signal has fallen out­
side the measuring range set. 
The sensor signal of a 
4-20 mA or 2-10 V sensor is 
below 2 mA or 1 V respectively. 

* The pump will attempt to operate in on/off mode 
starting at 7 psi below pressure setting and stop­
ping at 7 psi above pressure setting. The system 
must be reset every 250 stops . 

Alarm log 1 

Mo fault 
indication 

(/J 
:) 

;gl 
~I 
~ 

0 
(") 
:) 
u 
2 
I-

The R 100 can retrieve the last five alarms that the 
CU 301 experienced. They are displayed in order of 
occurrence with "Alarm log 1" being the most recent. 
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5.2 Menu STATUS 
The STATUS menu for the CU 301 provides operat­
ing data about pump/motor and sensor. It is not pos­
sible to change or set values in this menu. 

1111!!11 When [OK] is pressed continuously in this display, 
lliiill the displayed value is being updated. 

The measuring accuracy is stated in section 
8. Technical data. 

5.2.1 Operating mode 

Opera ting mode 

Normal 
From 

c::u 301 

Possible operating modes: 

• Max. 

U) 

:J 

Pump operation has been set to maximum speed, 
i.e. 10,700 min-1. 

• Normal 
Normal operating mode, i.e. pump operation is 
based on the pressure set in display 
5. 1. 1 Pressure setting. 

• Min. 
Pump operation has been set to minimum speed, 
3,000 min-1. 

• Stop 
The pump has stopped. 

The operating mode was selected from one of the 
following: 

• CU 301 (On/Off button on the CU 301) 

• R100 
• Sensor (signals received via the sensor input). 

5.2.2 Actual pressure 

Actual presswe 

70 psi 

U) 

:J 
N :: 
0 
M 
:J 
u 
2 
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The actual system pressure measured by the pres-
sure sensor. 

Tolerance: ±1 %. 
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5.2.3 Speed 

Speed 

The actual speed stated in min-1 (rpm). 

Tolerance: ±1 %. 

5.2.4 Temperature 

Temperature 

86 F 

U) 
:J 
v 

~: 
0 
M 
:J 
u 
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The actual temperature of the motor electronics 
stated in "C" or "F", based on language selected in 
"settings". 

Tolerance: ±5%. 

Relation to other displays 
To select "F", choose the language "US English" in 
the settings menu. 

5.2.5 Power input and power consumption 

Power input 

Power input 

1'::'IJ-n 'r.,' 
'- - I I 

--=-·::· , .... IL 
._I,:_ t, . • ~ r I 

U) 

:J 
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The actual motor power from the electricity supply. 
The power input is displayed in W (watt). 

Note: This value is used for the calculation of mini­
mum power limit (dry-running stop). 

Power consumption 
The accumulated motor power consumption in kWh. 

The value of power consumption is accumulated 
from the pump's birth and it cannot be reset. 

The value 

• is stored in the motor electronics, and it is kept 
even if the CU 301 is replaced. 

• is updated in the software every 2 minutes of con­
tinuous operation. The displayed value is updated 
every two hours. 

Tolerance: ±5%. 

.. 

------.. 
---
-
--
• --
-.. 
-
• 

Ill! 

-
.. 
• 
• -



-

-
-----.. 
"" 

-

--
--
-

-

-

5.2.6 Operating hours and number of starts 

Operating hours 

26 h 
Number of starts 

3599 

Operating hours 
The number of operating hours is accumulated from 
the pump's birth and it cannot be reset. 
The value 

• is stored in the motor electronics, and it is kept 
even if the CU 301 is replaced. 

• is updated in the software every 2 minutes of con­
tinuous operation. The displayed value is updated 
every two hours . 

Number of starts 
The number of starts is accumulated from the 
pump's birth and it cannot be reset. 

The value is stored in the motor electronics, and it is 
kept even if the CU 301 is replaced. 

5.3 Menu INSTALLATION 
The INSTALLATION menu for the CU 301 offers the 
possibility of configuring the CU 301, pump/motor 
and sensor. 

Factory settings are marked in bold-faced type 
under each individual display. 

5.3.1 Sensor 

3.ltiSTALLATIOt-1 
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Make the following settings according to sensor type: 
• Sensor output signal: "-" (not active), 0-20 mA, 

4-20 mA, 0-10 \I, 2-10 V 
• Setting range unit: bar, psi. 
Setting range, psi: 
• Minimum value: 0. 
• Maximum value: 40-120 (40, 50, 60, 70 ... 120). 

Setting range, bar: 
• Minimum value: 0. 

• Maximum value: 2-6 (2, 2.5, 3, 3.5 ... 6.0). 

Note: The pressure sensor used must measure the 
pressure in the actual measuring unit. 

Relation to other displays 
The measuring unit appearing in display 5.2.2 Actual 
pressure will be identical to the measuring unit in the 
front cover. 
Exception: If "Manual" is selected in display • 
5.3.2 Choice of sensor, the sensor can be set, irre-
spective of the front cover. 
If changes are made in display 5.3.1 Sensor, the set­
ting in display 5.3.2 Choice of sensor is changed to 
"Manual". 

If the original setting is resumed, it is necessary to 
change the setting in display 5.3.2 Choice of sensor 
from "Manual" to "Automatic". 

5.3.2 Choice of sensor 

Choice of sensor 

The following settings are available: 
• Automatic 

• Manual. 

Relation to other displays 
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If, for some reason, the setting in this display has 
changed to "Manual" and this is changed to 
"Automatic", the setting of the displays 5.3.1 Sensor 
and 5.3.3 Maximum pressure setting will change to 
the factory setting. 

5.3.3 Maximum pressure setting 

Ma1-1imum 
pressure setting ,: 
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The setting of this display overrules the possibility of 
using the arrow button on the CU 301 front to 
increase the pressure to a setting above the 
"Maximum pressure setting". 
The following settings are available: 
• 40-100 psi (10 psi intervals). 

Relation to other displays 
The setting of this display overrules the possibility of 
using the display 5.1.1 Pressure setting to increase 
the pressure to a setting above the "Maximum pres­
sure setting". 

If the setting is changed from 100 psi, the setting in 
display 5.3.2 Choice of sensor changes from 
"Automatic" to "Manual". 
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5.3.4 Automatic restart 
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Set the automatic restart time from stop, caused by 
an alarm, to restart attempt. 

The following settings are available: 

Time 
• 0:05 
• "-" (not active) 

• 1, 2, ... 30 m (1 min. intervals) 
30, 45, 1 h, ... 2 h (15 min. intervals) 
2 h 30 m, 3 h, ... 4 h (30 min. intervals). 

Double 
• Yes 
• No. 
When "Yes" is selected, the restart time set will be 
doubled automatically for every 10 motor stops 
caused by an alarm. The time is doubled up to a stop 
time of 4 hours. 

After 1 O hours of operation without an alarm, the 
restart time is automatically set to: 

• the time set in the "Time" field or 

• 5 min. (factory setting) if no setting was made in 
the "Time" field. 

5.3.5 Dry-running stop 

Ory-running 
stop 

The dry-running stop value is factory-set. 

The factory setting depends on the power rating of 
the motor. 

The following settings are default: 

Motor type 0.5 hp, dry-running stop = 300 W 
Note: For 10 SQE 160 and 10 SOE 160 N pumps, 
the value is 550 W. 

• Motor type 0. 75 hp, dry-running stop = 680 W 
• Motor type 1.0 hp, dry-running stop = 800 W 
• Motor type 1.5 hp, dry-running stop = 900 W 
When the dry-running protection is to be active, the 
minimum value of the pump power input must be set 
in this display. 

Setting range: 0-2500 W (10 W intervals). 
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Relation to other displays 
The actual pump power input can be read in display 
5.2.5 Power input and power consumption. 

If the maximum pump speed has been reduced in 
display 5.3.6 Maximum speed, the dry-running stop 
value must be changed. 

5.3.6 Maximum speed 

MaHimum speed 

10700 min-1 

3.lt-lSTALLATIOt-1 + 

Set the maximum speed. 
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Setting range: 3,000-10,700 min-1 (100 min-1 inter­
vals). 

Dry-running stop at reduced maximum pump 
speed 
If the maximum pump speed has been reduced, the 
dry-running stop value in display 5.3.5 Dry-running 
stop must be changed. 

Calculating the minimum power limit 
Note: The calculated value is used in display 
5.3.5 Dry-running stop. 
Note: If the pump is worn, a renewed calculation of 
the minimum power limit may be required. 

Step Action 

2 

3 

Start the pump against closed discharge 
valve. 

Read the power input (P1) in display 
5.2.5 Power input and power consumption. 

Calculate the minimum power limit as 
follows: 
Power limit [W] = P1 · 0.9. 

5.3.7 Cut-in speed 

Cut-in speed 

3.lt-lSTALLATIOt-1 +, 

In the case of an oversized pump or drastically 
changing water levels, this function may cause an 
excess pressure, at start-up, in relation to the 
desired discharge pressure. The cut-in speed can 
therefore be lowered to compensate. 

Setting range: 3,000-10, 700 min·1 (8,200 min-1) 
(100 min-1 intervals). 
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Relation to other displays 
The maximum speed setting can be read in display 
5. 3. 6 Maximum speed. 
The maximum pump speed setting overrules the cut­
in speed setting. 

5.3.8 Buttons on the CU 301 

Buttons: on CU 301 

The buttons on the CU 301 can be set to: 
• Active 
• Not active. 

5.3.9 Indication of pump operation 

Indication of 
pump operation ,: 

The following settings are available: 
• Running light 
• Constant light. 

5.3.1 O Number 

.... Number 
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Allocate a number to the CU 301 and the pump con­
nected. The CU 301 and the pump must have the 
same number. 
The CU 301 control unit communicates with the SQE 
pumps via the pump power cable to turn the pumps 
on and off, set motor speed and monitor pump sta­
tus. 
The technique used for performing this communica­
tion impresses a high frequency data signal on the 
pump power cable that is picked off by internal pump 
electronics and then decoded into command instruc­
tions. This is the reason for assigning unique num­
bers to each CU 301 in a multiple unit installation. 

The unique number serves as a communication 
address between each CU 301 control unit/motor 
pair. 

In situations where multiple CU 301 pump power 
cables are run parallel in wiring trays or conduit and 
less than 10-12 inches apart, the possibility for 
undesired communication between units exists. 
When this occurs, intermittent or continuous "No • 
contact" is typically seen. Other unexpected errors 
may also be seen. 

There are two approaches available to eliminating 
the possibility of this occurring: 
• Physical separation of cables: 

Maintain a minimum distance of 10-12 inches 
between pump power cables, and never place 
more than one cable in a conduit. 

• Use shielded cable: 
The use of shielded cable prevents cross commu­
nication between parallel cables and allows shar­
ing of conduit and cable trays. Tie the cable shield 
to earth only at the CU 301 control unit. 

Suitable cables: 

Manf. 

Anixter 

Anixter 

Anixter 

Part# 

2A-1403S 

2A-1203S 

2A-1003S 

Anixter (1-800-321-1486) 

Gage 

14 

12 

10 

In addition, Grundfos recommends applying power to 
only one CU 301 unit/motor at a time while program­
ming the CU 301 number with the R 100. This will 
prevent the possibility of two pumps hearing the 
same number assignment command. 
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6. Print 
The actual data in the R100 can be printed on a 
Hewlett-Packard printer type HP822408. 

m Navigate the R100 to the print menu and point the 
R100 at the IR sensor of the printer and press [OK]. 
The following information will be printed: 

20 

R.Wl ~tatus report 

Product type: cu 391 

Software version: 
SQE-CP ver. 03.00.00 
SQE 00.30 

settings 

General: 
Pressure setting 
Operating 111ode 
"ax. pres. set. 
Auto. rest.. ti•e 
Auto. rest. db. 
Dry-run st.op 
Max. speed(speed> 
Buttons on cu 301 
Operat. indicat. 
Nu111ber 

Yalue 
Ge psi 
Nor111al 
(psi> 
100 
e:01 
Ho 
150 W 
10.700 
Active 
Run. 
l 

sensor 
Type 
Unit 
Choice 

4-20 111A 
psi 
l'lanual 

Min. Max. 
Range 0 120 

actual values 

operating •odes op 
Fro• cu 301 
Act. pressure G4 psi 
Te111perature 7~ F 
speed 0 ~in-1 
Power input 20 W 
Power consu•P· 10 kWh 
operat. hours 18 h 
Nu ... of starts 3'7 

Raaf!u1t 
indication 

Date 
At. 

0 
'<I" 
0 
'<I" 
M 
0 
~ 
I-

-
--

-
-

-
.. 
-
-
• 

---
• -.. 
Iii 

• 
• 
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7. Troubleshooting 

Before starting any work on the CU 301, 
make sure that the electricity supply has 
been switched off and that it cannot be 
accidentally switched on. 

7.1 Service 
The CU 301 continuously receives operating data 
from the pump. In case of an alarm, the service indi­
cator light is permanently on, see fig. 17. 

@) 

--g( 

0 

Fig. 17 Service alarm indicator 

@) 

CD 
0 
CD 

The service indicator light will be permanently on if 
one of the following alarm situations occurs: 

• Sensor defective 

• Overload 

• Overtemperature 
• Speed reduction 

• Voltage alarm 

• No contact to pump. 
To identify the cause of the service alarm, it is 
necessary to remove the front cover from the 
CU 301 or use the R100. Fit the front cover as 
shown in fig. 18 to avoid disconnecting the multi-core 
cable. 

A number of LEDs are mounted on the supply board 
inside the CU 301, see section 4. Position of LEDs. 

CONTROL INDICATOR CJ 

MIN. SPEED CJ 

MAX. SPEED CJ 

SENSOR DEFECTIVE CJ 

OVERLOAD CJ 

OVEATEMPERATURE CJ 

SPEED REDUCTION CJ 

VOLTAGE ALARM C] 

NO CONTACT TO PUMP CJ 

CD 
0 
CD 

...... 
0 
~ 
I--

Fig. 18 LEDs and alarm texts on the supply board 
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Fault Possible cause Remedy 

1. No light in the front a) The ribbon cable con- • Is the control indicator LED flashing? 
cover. nection is loose or de- If not, the CU 301 is defective . 

1111!!!!1111 fective. • Check that the ribbon cable connection is secure. .... _________ _ 
2. The pump does not 

start. 
The green indicator 
light in the On/Off but­
ton is on. 
No alarm is indicated. 

a) The CU 301, the Check 
pressure sensor or • that the control indicator LED is flashing. 
the pump is defective. If not, the CU 301 is defective. 

• that the system pressure is 7 psi below the pressure 
setting. 
If so, the pump is supposed to start. Open a tap to be 
sure. 
If the pump starts, the system is probably OK. 
The system pressure can be read on the pressure 
gauge. 

• Refer to fault 13 to troubleshoot the pressure sensor. 
If the pump has not started yet, proceed as follows: 
• Press the On/Off button for 5 seconds. 

If the pump starts, the CU 301 or the sensor may be 
defective. 
Note: The pressure is not controlled and may rise to 
a high level. 

3. The pressure is not a) The pump is not of Check 
constant. the correct type or the • that the LED for Max. speed or Min. speed is on. 

precharge pressure of If so, this indicates that the pump has reached a 

4. The pump is running 
continuously. 

the diaphragm tank is limit. 
incorrect. See section 1.3 System sizing. 

b) No contact between 
SQE pump and 
CU 301 control unit. 

a) The pump cannot de­
liver the set pressure. 
The CU 301 or the 
sensor is defective. 

Replace the pump, if necessary. 
• the precharge pressure of the diaphragm tank. 

Note: Remember to stop and drain the system 
before the pressure is checked. 

• Make sure the diaphragm tank is the 2 gal. size. 
• whether the sensor is positioned far away from the 

tap. 
If so, the pressure variations may be caused by fric­
tion losses, see section 1.5 Positioning the pressure 
sensor. 

Check that the LED for "No contact to pump" is on. 
If so, go to fault no. 14. 

• Try to lower the pressure setting, see section 
1.3 System sizing. Note that the pump may run for 
about 15 to 20 seconds before it stops. 

• Check that the control indicator LED is flashing. 
• Check that the pipe end of the sensor is not blocked. 

If so, remove the blockage. 
• Try to stop the pump by means of the On/Off button. 

If this is not possible, the CU 301 is defective. 
Replace the CU 301. 

• Refer to fault 13 to troubleshoot the pressure sensor. 

(continued on the following page) 
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·- 5. The CU 301 indi- a) The motor is not an If the pump has already worked satisfactorily with a 

cates "No contact to MSE3. CU 301 or a CU 300, the motor can be expected to be - pump". an MSE 3. 
There is no technical way of determining the motor - type. The only way is to read the nameplate engraved a in the motor sleeve. - b) The pump cable is 

longer than 650 feet. 
Reduce the length of the pump cable. 

c) Cable breakage. Switch off the mains supply to the CU 301. - Connect motor leads directly to the mains supply. 
Switch on the mains supply again. The pump is now - connected direct to the mains supply without interfer-
ence from the CU 301. - Does the motor start? 
Yes: The cable is OK. Go to point d). - No: Switch off the mains supply again. Remove cable 
and cable plug from the motor and ohm out cable in-- eluding plug. 
Is the cable OK? 

- Yes: The motor is defective. Replace the motor. 
No: Replace the cable. - d) Cross communica- If another CU 301 is installed: 

tion with adjacent . Insure each unit has a unique number assigned . 
cu 301. See section 5.3.10 Number. . If pump cables run parallel to each other, physically 

separate them by 12-14 inches or rewire using 
shielded cable. 

e) The CU 301 commu- Are the three CU 301 supply board LEDs in pos. 2, 3 
..,,. nication part is defec- and 4 on and is the control indicator LED flashing? 

tive. See section 4. Position of LEDs. 
Yes: . The mains supply is OK . . Assign the system a new number . 

If this does not work, the CU 301 or the motor commu-
nication part is defective. 
Replace the CU 301 and give the new system a num-
ber between 1 and 64 in order to obtain correspon-
dence between the numbering of the SOE pump and 
the CU 301. 

·,~ Note: Two systems on the same mains supply must not 
have the same number! 
Is the LED "No contact to pump" of the new CU 301 
also on? 

" .. Yes: The CU 301 is OK. Go to point f). 
No: The CU 301 which was removed is defective. 

.... f) The MSE 3 motor 
communication part is As a consequence of the above-mentioned checks, 

,a defective. 
replace the MSE 3 motor. 

'"" 
6. Even AFTER replace- a) Numbering of SQE If an SQE/CU 301 system has been given a number, 

ment, the CU 301 in- pump and CU 301 is this number is stored in both the SQE and CU 301. 

·- dicates "No contact to different. A new CU 301 or SOE may not have a number corre-
pump". spending to the number stored in the previous unit. 

.... Therefore, "No contact to pump" is indicated even if 
there is no fault. - Give a new system the number between 1 and 64 in 
order to obtain correspondence between the numbering 

- of the SQE pump and the CU 301. 
Note: Two systems on the same mains supply must not 

·- have the same number! 

(continued on the following page) .... .. 
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7. The CU 301 indi­

cates "Overvoltage" 
or "Undervoltage". 

8. The CU 301 indi­
cates "Dry running". 

9. The CU 301 indi­
cates "Speed reduc­
tion" and 
"Undervoltage". 

10. The CU 301 indi­
cates "Speed reduc­
tion" and "Overload". 

11. The CU 301 indi­
cates "Overtempera­
ture". 

12. The CU 301 indi­
cates "Overload". 

a) The supply voltage is 
unstable or outside 
the voltage range 
specified for the in­
stalled motor type. 

Check - possibly over a period of time - that the supply 
voltage is according to the values below. 
• Motor type 0.5 hp = 198-315 V 
• Motor type 0.75 hp= 198-315 V 
• Motortype1.0hp=207-315V 
• Motor type 1.5 hp= 207-315 V. 
Voltage range for 100-115 V motors: 
• Motor type 0.5 hp = 90-180 V. 
Note: As the voltage is detected at the motor, allow for 
the voltage drop in the pump cable. 

If the power consumption is lower than the dry-running stop setting and the motor 
speed is within 1,000 rpm of programmed maximum speed, for an accumulated 
period of 5 seconds, the pump will be stopped. 

a) The pump perfor- Replace the pump with a smaller pump or reduce the 
mance is too high for pump performance, by lowering maximum speed, or re-
the well yield. ducing set pressure. 

b) The well screen is Check the well capacity and restore water supply to the 
blocked. well. 

c) The dry-running stop Check and correct the setting, see section 5.3.5 Ory-
setting is incorrect. running stop. 

Speed reduction is activated so as to maintain a reduced performance. When the 
supply voltage falls so low that it can no longer supply the necessary current to 
maintain 3,000 min-1, the pump will be stopped. 

a) The supply voltage is 
unstable or lower 
than the voltage 
range specified for 
the installed motor 
type. 

b) The pump is not of 
the correct type. 

c) The voltage drop in 

Restore correct supply voltage. 

Install correct pump type. 

the pump cable is too Replace the pump cable with lower gauge wires. 
great. 

Speed reduction is activated so as to maintain a reduced performance. 

a) The pump is worn or The pump must be serviced. 
blocked. 

b) The pump is too large 
for the installed mo- Replace pump or motor. 
tor. 

The temperature sensor in the motor is sensing a temperature above the values 
stated in 8. Technical data, factory settings. 

a) Insufficient cooling of Restore correct cooling of the motor. The flow velocity 
the motor. past the motor should be at least 0.5 ft/s. 

a) The pump is worn or 
blocked. 

b) The pump is too large 

The pump must be serviced. 

for the installed mo- Replace pump or motor. 
tor. 

(continued on the following page) 
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13. The CU 301 indi­
cates "Sensor defec­
tive". 

14. The pump is operat­
ing on/off. 

15. Excess pressure, for 
a short moment, at 
start of consumption. 

8. Technical data 

Supply voltage 

a) The pressure sensor 
is defective. 

a) No communication. 

a) Cut-in speed is too 
high. 

1 x 100-240 V-10%/+6%, 50/60 Hz, PE. 

Power consumption 
5 w. 
Back-up fuse 
Maximum 16 A. 

Current consumption 
Maximum 130 mA. 

Mains borne signalling 
Frequency shift keying (FSK). 

(132.45 kHz ±0.6 kHz). 

Enclosure class 
IP 55. 

Maximum length between CU 301 and pump 
650 feet. 

Ambient temperature 
• During operation: -22 to +113°F (-30 to +45°C) 

(must not be exposed to direct sunlight). 

• During storage: -22 to +140°F (-30 to +60°C). 

Weight 
4.5 lb. 

Relative air humidity 
Maximum 95%. 

Materials 
The CU 301 box is made of black PPO. 

Check that the sensor is wired correctly. 
Check that the R100 setting of the sensor is correct, 
see section 5.3.1. 
If the sensor type is 4-20 mA, measure the DC voltage 
across the sensor input terminals. If the DC voltage 
measured at the sensor input terminals is not between 
2 and 1 O V the sensor or wiring is defective. Refer to 
section 9., page 28, for additional troubleshooting as­
sistance. 
Replace defective parts. 
Are the LED "Sensor defective" and the LED, pos. 1, 
on? 
See section 4. Position of LEDs. 
Yes: The total load of 24 VDC from terminal 5 is above 
100 mA. 
Disconnect the sensor in order to determine if it is de­
fective. 
Replace defective sensor. 
No: The load is OK, but the CU 301 sensor input may 
be defective. 

Check that the LED "No contact to pump" is on. 
If so, the control unit CU 301 starts and stops the 
pump, based on the sensor signal only. The CU 301 
has to be reset every 250 stops. 
Refer to fault no. 5 for remedy. 

Reduce the cut-in speed, see section 5.3. 7 Cut-in speed. 

EMC (electromagnetic compatibility) 
According to EN 55014 and EN 55014-2. 

Dimensional sketch 

8.8" 

• 

_,c 

Fig. 19 Dimensional sketch 

3.7" 

co 
0 
co 
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Input for external sensor 
• Voltage signal: 

0-10 VDC/2-10 voe, Ri = 11 kn. 
Tolerance: ±3% at maximum voltage signal. 
#22 ga. Screened cable is recommended. 
Maximum cable length: 1640 ft (500 m). 

Factory settings 

• Current signal: 
DC 0-20 mN4-20 mA, Ri = 500 n. 
Tolerance: ±3% at maximum current signal. 
#22 ga. Screened cable is recommended. 
Maximum cable length: 1640 ft (500 m). 

200-240 V motors 100-115 V motors 

Alarm SQ/SQE/ SQ/SQE/ SQ/SQE/ SQ/SQE/ 
SQE-NE SQE-NE SQE-NE SQE-NE All models 
0.5 hp 0.75 hp 1.0 hp 1.5 hp 

Sensor defective 4-20 mA (the value is stored in the CU 301) 

Overload 5.2 A 8.4 A 11.2 A 12 A 11 A 

Stop limit: Stop limit: Stop limit: Stop limit: Stop limit: 

Overtemperature 
167°F (75°C) 180°F (82°C) 198°F (92°C) 203°F (95°C) 185°F (85°C) 

Restart: Restart: Restart: Restart: Restart: 
145°F (63°C) 162°F (72°C) 180°F (82°C) 185°F (85°C) 167°F (75°C) 

Speed reduction In connection with undervoltage or overload 

Overvoltage *) 315 VAC 315 VAC 315 VAC 315 VAC 180 VAC 

Speed reduction when the supply voltage is below: 

Undervoltage 
198 V 198 V 207 V 207V 90V 

Stop limit: Stop limit: Stop limit: Stop limit: Stop limit: 
150 V 150V 150V 150V 75V 

Dry running 300 W/550 W** 680W 800W 900W 300 W/550 W** 

*) 200-240 V motors: Operation is guaranteed up to 280 VAC. 
100-115 V motors: Operation is guaranteed up to 150 VAC. 
In order to avoid unnecessary stops, the overvoltage stop limit is as stated. 

**) The 550 W dry-running limit only applies to 10 SQE 160 and 10 SQE 160 N pumps. 

Accuracy of R100 readings IMPORTANT 

Operation 

Display 

5.2.2 Actual pressure 

5.2.3 Speed 

5.2.4 Temperature 

5.2.5 Power input and power 
consumption 

Sensor 

Accuracy 

±1.4 psi 

±1% 

±5% 

±5% 

The sensor signal accuracy depends on the sensor 
type. See the sensor specifications in question. 

8.1 Electrical connection 
The electrical connection should be carried out by an 
authorized electrician. 
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Never make any connections on the 
CU 301 terminal block unless the electric­
ity supply has been switched off. The 
CU 301 must be connected in accordance 
with the local rules and regulations. 

The On/Off button on the CU 301 must not be 
used as a safety switch when installing and ser­
vicing the pump. 
Mains disconnector must be provided by the 
installer. 
"Raintight or wet location hubs that comply with 
the requirements in the standard for Fittings for 
Conduit and Outlet Boxes, UL5148, are to be 
used. Suitable devices for CU 301 are rated with 
enclosure type 3, JR, JS, 4, 4X, 6 or SP". 
The supply voltage and frequency are marked on the 
nameplate. Make sure that the CU 301 is suitable for 
the electricity supply on which it will be used. 

If the CU 301 is connected to an electric installation 
where a Ground Fault Circuit Interrupter (GFCI) is 
used as an additional protection, this device must 
trip out when earth fault currents with DC content 
(pulsating DC) occur. 

The CU 301 has two terminal blocks: 

• Terminals 1 to 4. 

• Terminals 5 to 7. 

Furthermore, the CU 301 is equipped with two screw 
terminals for the protective earth leads (PE). 
Always use copper conductors approved for 60/75°C 
(1401167°F). 
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Fig. 20 Electrical connection of the CU 301 

Legend 

Pos. 

2 

3 

4 

5 

Description 

Standard pressure sensor 
+24 VDC, brown lead, terminal 5 

Standard pressure sensor 
Input signal, black lead, terminal 6 

Standard pressure sensor 
Braid, terminal 7 

Standard pressure sensor 

Connections for operating relay 

8.1.1 Mains supply 

POWER, terminals 1, 2 and PE 
Connect terminals 1 and 2 to the phase and neutral 
leads of the mains supply. Each terminal can be con­
nected to any of the two leads. Torque: 15 lbf-in. 
Connect the PE terminal to the green/yellow earth 
lead. Torque: 9.0 - 15.3 lbf-in. Each PE terminal must 
be connected to an earth lead of its own. 
Maximum wire size of the leads to be connected is 
10 AWG. 
Circuit breaker: Maximum 16 A. 
Note: The leads of the mains supply must not be 
connected to terminals 3 and 4 (PUMP). 

8.1.2 Pump supply 

PUMP, terminals 3, 4 and PE 
Connect terminals 3 and 4 to the phase and neutral 
leads of the pump. Each terminal can be connected 
to any of the two leads. Torque: 15 lbf-in. 

Connect the PE terminal to the green/yellow earth 
lead. Torque: 9.0-15.3 lbf-in. Each PE terminal must 
be connected to an earth lead of its own. 

Maximum wire size of the leads to be connected is 
10AWG. 

I{) 
0 
0 
I{) 

'Sj" 
0 
0 

"' "' 0 
:ii: 
I-

In situations where multiple CU 301 pump power 
cables are run parallel in wiring trays or conduit and 
less than 10-12 inches apart, the possibility for 
undesired communication between units exists. 
When this occurs, intermittent or continuous "No 
contact" is typically seen. Other unexpected errors 
may also be seen. 
Refer to section 5.3.10 Number for further instruc­
tions. 

8.1.3 Pressure sensor 

SENSOR, terminals 5, 6 and 7 
Terminals 5, 6 and 7 (SENSOR) are used for the 
pressure sensor. 

Sensor signals 
The sensor to be connected must provide signals 
within one of the following ranges: 
• 0-10 V 
• 2-10V 
• 0-20 mA 

• 4-20 mA - factory default. 
Changeover between current and voltage signals is 
carried out by means of the R 100. 

Important! 
The total load of terminal 5 (+24 VDC) must not 
exceed 100 mA. 

RELAY, terminals 8 and 9 
Terminals 8 and 9 (RELAY) are used for the connec­
tion of an external signal transmitter (sound or light). 

The operating relay is a normally open contact when 
the pump is not running, and closes while the pump 
is running. 

Relay specifications 
Maximum load: 230 VAC, 0.5 A. 
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9. Pressure sensor voltage chart .... 
Voltage to pressure chart for CU 301 pressure sensors. Measure the DC voltage between "SENSOR IN" and 
"SENSOR GND". Voltages lower than 2 or higher than 10 indicate an incorrectly wired or a faulty sensor. -· 

• DC voltage psi DC voltage psi DC voltage psi -
1.9 0.0 4.5 40.5 7.1 81.0 ..... 
2.0 0.7 4.6 41.2 7.2 81.7 

2.0 1.5 4.6 42.0 7.2 82.5 -2.1 2.2 4.7 42.7 7.2 83.2 

2.1 3.0 4.7 43.5 7.3 84.0 -" 2.2 3.7 4.8 44.2 7.3 84.7 

2.2 4.5 4.8 45.0 7.4 85.5 .. 
2.3 5.2 4.8 45.7 7.4 86.2 

M, 
2.3 6.0 4.9 46.5 7.5 87.0 

2.4 6.7 4.9 47.2 7.5 87.7 -2.4 7.5 5.0 48.0 7.6 88.5 

2.4 8.2 5.0 48.7 7.6 89.2 -2.5 9.0 5.1 49.5 7.7 90.0 

2.5 9.7 5.1 50.2 7.7 90.7 -2.6 10.5 5.2 51.0 7.8 91.5 

2.6 11.3 5.2 51.7 7.8 92.2 1111b 

2.7 12.0 5.3 52.5 7.9 93.0 

2.7 12.8 5.3 53.2 7.9 93.7 -2.8 13.5 5.4 54.0 8.0 94.5 ., 
2.8 14.3 5.4 54.7 8.0 95.2 

2.9 15.0 5.5 55.5 8.1 96.0 -2.9 15.7 5.5 56.2 8.1 96.7 

3.0 16.5 5.6 57.0 8.2 97.5 -3.0 17.2 5.6 57.7 8.2 98.2 

3.1 18.0 5.7 58.5 8.3 99.0 -3.1 18.7 5.7 59.2 8.3 99.7 • 3.2 19.5 5.8 60.0 8.4 100.5 

3.2 20.2 5.8 60.7 8.4 101.3 -3.3 21.0 5.9 61.5 8.4 102.0 

3.3 21.7 5.9 62.2 8.5 102.8 llilJI 

3.4 22.5 6.0 63.0 8.5 103.5 

3.4 23.2 6.0 63.7 8.6 104.3 • 
3.5 24.0 6.0 64.5 8.6 105.0 

3.5 24.7 6.1 65.2 8.7 105.8 -
3.6 25.5 6.1 66.0 8.7 106.5 

3.6 26.2 6.2 66.7 8.8 107.3 -3.6 27.0 6.2 67.5 8.8 108.0 • 3.7 27.7 6.3 68.2 8.9 108.8 

3.7 28.5 6.3 69.0 8.9 109.5 -3.8 29.2 6.4 69.7 9.0 110.3 

3.8 30.0 6.4 70.5 9.0 111.0 -3.9 30.7 6.5 71.2 9.1 111.8 

3.9 31.5 6.5 72.0 9.1 112.5 -4.0 32.2 6.6 72.7 9.2 113.3 -4.0 33.0 6.6 73.5 9.2 114.0 

4.1 33.7 6.7 74.2 9.3 114.8 -4.1 34.5 6.7 75.0 9.3 115.5 

4.2 35.2 6.8 75.7 9.4 116.3 .. 
4.2 36.0 6.8 76.5 9.4 117.0 

4.3 36.7 6.9 77.2 9.5 117.8 • 
4.3 37.5 6.9 78.0 9.5 118.5 

4.4 38.2 7.0 78.7 9.6 119.3 .. 
4.4 39.0 7.0 79.5 9.6 120.0 

4.5 39.7 7.1 80.2 Ill 

Iii! 
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10. Disposal 
This product or parts of it must be disposed of in an 
environmentally sound way: 
1. Use the public or private waste collection service. 
2. If this is not possible, contact the nearest 

Grundfos company or service workshop. • 

Subject to alterations . 
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U.S.A. 
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace 
Olathe, Kansas 66061 
Phone: +1-913-227-3400 
Telefax: + 1-913-227-3500 

Canada 
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

Mexico 
Bambas GRUNDFOS de Mexico 
S.A. de C.V. 
Boulevard TLC No. 15 
Parque Industrial Stiva 
Aeropuerto 
Apodaca, N.L.C.P. 66600 
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010 

Addresses revised 22.09.2005 
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LIMITED WARRANTY 
Products manufactured by GRUNDFOS PUMPS CORPORATION (Grundfos) are warranted 
to the original user only to be free of defects in material and workmanship for a period 
of 24 months from date of installation, but not more than 30 months from date of manu­
facture. Grundfos' liability under this warranty shall be limited to repairing or replacing 
at Grundfos' option, without charge, F.O.B. Grundfos' factory or authorized service 
station, any product of Grundfos' manufacture. Grundfos will not be liable for any costs 
of removal, installation, transportation, or any other charges which may arise in connec­
tion with a warranty claim. Products which are sold but not manufactured by Grundfos 
are subject to the warranty provided by the manufacturer of said products and not by 
Grundfos' warranty. Grundfos will not be liable for damage or wear to products caused 
by abnormal operating conditions, accident, abuse, misuse, unauthorized alteration or 
repair, or if the product was not installed in accordance with Grundfos' printed installa­
tion and operating instructions. 

To obtain service under this warranty, the defective product must be returned to the 
distributor or dealer of Grundfos' products from which it was purchased together with 
proof of purchase and installation date, failure date, and supporting installation data. 
Unless otherwise provided, the distributor or dealer will contact Grundfos or an autho­
rized service station for instructions. Any defective product to be returned to Grundfos 
or a service station must be sent freight prepaid; documentation supporting the 
warranty claim and/or a Return Material Authorization must be included if so instructed. 

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, 
LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY OTHER CAUSES. 
THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND BEYOND THOSE WARRANTIES 
DESCRIBED OR REFERRED TO ABOVE. 

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential 
damages and some jurisdictions do not allow limit actions on how long implied warran­
ties may last. Therefore, the above limitations or exclusions may not apply to you. 
This warranty gives you specific legal rights and you may also have other rights which 
vary from jurisdiction to jurisdiction. 
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1. General description 
The SQ/SQE is a 3 inch diameter submersible pump 
mainly designed for the pumping of raw water in do­
mestic water supply. This manual is designed to assist 
in the proper set-up, installation and operation of 
these pumps. 

1.1 Applications 
Typical applications are: 

• residential housing 

• small waterworks 

• pressure boosting 

• irrigation systems 

• liquid transfer in tanks. 

2. Preinstallation 

2.1 Well preparation 
If the pump is to be installed in a new well, the well 
should be fully developed and bailed or blown free of 
cuttings and sand. 

The construction of the Grundfos SQ/SQE submersi­
bles makes them resistant to abrasion; however, no 
pump made of any material can forever withstand the 
destructive wear that occurs when constantly pump­
ing sandy water. 

If this pump is used to replace an oil-filled submers­
ible or oil-lubricated line-shaft turbine in an existing 
well, the well must be blown or bailed clear of oil. 

2.2 Make sure you have the right pump 
Determine the maximum depth of the well and the 
drawdown level at the maximum pump capacity. 
Pump selection and setting depth should be made 
based on this data. 

2.3 Pumped liquid requirements 
Submersible well pumps are designed for pumping 
clear, cold water; free of air or gases. Decreased pump 
performance and life expectancy can occur if the wa­
ter is not clear, cold or contains air or gases. 

The water temperature should not exceed 104°F. 

A check should be made to ensure that the installa­
tion depth of the pump will always be at least three 
feet below the maximum drawdown level of the well. 
The bottom of the motor should never be installed 
lower than the top of the well screen or within five 
feet of the well bottom. 
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2.4 Motor cooling requirements 

To ensure proper motor cooling, refer to the table be­
low for minimum flow requirements: 

Flow velocity 
past the motor 

0.0 f/s 
(free convection) 

Min. 0.5 f/s 

Maximum 
liquid temperature 

86°F (30°C) 

104°F {40°() 

If the pump is to be installed horizontally, e.g. in a 
tank, and there is a risk that the pump might be cov­
ered by mud, it must be installed in a flow sleeve. 

2.5 Liquid temperatures/cooling 

Figure 1 shows an 5Q/SQE pump installed in a well. 

With the pump operating, figure 1 illustrates the fol­
lowing: 

• Well diameter 

• Pump diameter 

• Temperature of pumped liquid 

• Flow past the motor to the pump suction strainer. 

Note: The well diameter must be at least 3 inches. 
If there is a risk that the motor will be covered with 
sediment, it is recommended the pump be placed in a 
flow sleeve. The motor should always be installed 
above the well screen. 

Liquid 
temperature 

/ 11 -

I 
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Fig. 1 Pump installed in well 
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2.6 Motor preparation 

Grundfos MS 3 and M5E 3 submersible motors have 
water-lubricated slide bearings. No additional lubrica-
tion is required. ~ 

The submersible motors are factory-filled with a spe- ~ 
cial Grundfos motor liquid, type SML 2, which will pro-
tect the motor liquid down to 4°F (-20°() and prevent 
the growth of bacteria. The level of motor liquid is im-
portant for the operating life of the bearings and con­
sequently the life of the motor. 

2.7 Refilling of motor liquid 

lffor any reason the motor liquid has been drained or 
lost, the motor must be refilled with Grundfos motor 
liquid SML 2. 

To refill the motor, proceed as follows: 

1. Remove the cable guard and separate the pump 
end from the motor. 

2. Place the motor in vertical position with an incli­
nation of approximately 10°. 

3. Remove the filling plug using a screwdriver or a 
similar tool. 

4. Inject motor liquid into the motor with a filling sy­
ringe or similar tool, see fig. 2. 

5. To allow possible air to escape, move the motor 
from side to side and turn the shaft. 

6. Replace the filling plug and make sure it is tight. 

7. Assemble pump end and motor . 

8. Fit the cable guard. 

The pump is now ready for installation. 

100 

Fig. 2 Injecting motor liquid 
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3. Installation positions 

3.1 Positional requirements 

~ The pump is suitable for vertical as well as horizontal 
~ installation, however, the pump shaft must never fall 

below the horizontal plane, see fig. 3. 

If the pump is to be installed horizontally, e.g. in a 
tank, and there is a risk that the pump might be cov­
ered by mud, it must be installed in a flow sleeve. 

Allowed 

Fig. 3 Pump position 

4. Electrical connection 

4.1 General 

The electrical connection should be carried out by an 
authorized electrician in accordance with local regula­
tions. 

Before starting work on the pump, make 
sure that the electricity supply has been 
switched off and that it cannot be acciden­
tally switched on. 

The pump must be grounded. 
The pump must be connected to an exter-
nal mains switch. 

The supply voltage, rated maximum current and 
power factor {PF) appear on the motor nameplate. 

The required voltage for Grundfos submersible 
MS 3/MSE 3 motors, measured at the motor termi­
nals, is -10%/+6% of the nominal voltage during con­
tinuous operation (including variation in the supply 
voltage and losses in cables). 

If the pump is connected to an installation where a 
Ground Fault circuit breaker (GFI) is used as additional 
protection, this circuit breaker must trip out when 
ground fault currents with DC content (pulsating DC) 
occur. 

Note: The pump must never be connected to a capaci­
tor or to another type of control box than CU 300 or 
cu 301. 

Note: The pump must never be connected to an exter­
nal frequency converter. 

6 

Supply voltage: 

1 x 90-120 V or 1 x 200-240 V -10%/+6%, 50/60 Hz. 

The current consumption can only be measured accu­
rately by means of a true RMS instrument. If other in­
struments are used, the value measured will differ 
from the actual value. 

The SQE pumps can be connected to a CU 300 or 
CU 301 control box. 

4.2 Motor protection 

The motor has built-in automatic thermal overload 
protection and requires no additional motor protec­
tion. 

4.3 Connection of motor 

The motor can be connected directly to the main cir­
cuit breaker. 

Start/stop of the pump will typically be done via a 
pressure switch, see fig. 4. 

Note: The pressure switch must be rated for the maxi­
mum amps of the specific pump. 

Reduced risk of electric shock during opera­
tion of this pump requires the provision of 
acceptable grounding. If the means of con­
nection to the supply connected box is 
other than grounded metal conduit, ground 
the pump back to the service by connecting 
a copper conductor, at least the size of the 
circuit supplying the pump. 

Single-phase 2-wire wiring diagram 
for Grundfos motors 

Quick disconnection 

Pressure 
switch 

Black 

Black 

Green 

Pump and motor 

Fig. 4 Wiring diagram 
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Note: The pump must never be connected to a capaci­
tor or to another type of control box than CU 300 or 
CU 301. 
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5. Cable sizing 
Single-phase 60 Hz maximum cable length motor service to entrance: 

Motor rating 

Volts hp 14 12 10 

115 0.5 65 100 160 

230 0.5 300 480 760 

230 0.75 190 300 470 

230 1.0 140 220 350 

230 1.5 130 210 330 

6. Splicing the cable 
Splice the drop cable with the motor cable. If the 
splice is carefully made, it will be as efficient as any 
other portion of the cable and will be completely 
watertight. 

There are a number of cable splicing kits available to­
day-epoxy-filled, rubber-sealed, etc. Many perform 
well if the manufacturer's directions are followed 
carefully. If one of these kits is not used, we recom­
mend the following method for splicing the motor 
cable to the drop cable: 

1. Examine the motor cable and the drop cable care­
fully for damage. 

2. Cut the motor leads off in a staggered manner. 

3. Cut the ends of the drop cable so that the ends 
match up with the motor leads. 
Be sure to match the colors. 

4. Strip back and strip off one inch of insulation from 
each lead, making sure to scrape the wire bare to 
obtain a good connection. 
Be careful not to damage the copper conductor 
when stripping off the insulation. 

5. Insert a properly sized Sta-Kon™-type connector 
on each pair of leads, again making sure that col­
ors are matched. 
Using Sta-Kon™ crimping pliers, indent the lugs. 
Be sure to squeeze down hard on the pliers, partic­
ularly when using large cable. 

6. Form a piece of electrical putty tightly around 
each Sta-Kon™. The putty should overlap on the 
insulation of the wire. 

7. Use a good quality tape such as #33 Scotch Water­
proof or Plymouth Rubber Company Slipknot Grey. 
Wrap each wire and joint tightly for a distance of 
about 2X inches on each side of the joint. 
Make a minimum of four passes over each joint 
and overlap each pass approximately one inch to 
ensure a completely watertight seal. 

Note: Do not lower or lift the pump using the motor 
cable. 

Copper wire size 

8 6 4 2 0 00 

260 410 660 1050 1680 

1210 1930 3060 4870 

750 

560 

520 

1190 1890 3010 4800 

890 1420 2260 3600 4540 

830 1320 2110 3360 4230 

7. Fitting the cable plug to the motor 
The cable plug supplied with the motor is factory­
greased. Check that the plug is greased correctly, 
see fig. 5. 

Fig. 5 Greasing of plug 

To fit the cable plug, proceed as follows: 

1. Check that the cable is of the correct type, cross­
section and length. 

2. Check that the ma ins on the location has correct 
connection to ground. 

3. Check that the motor socket is clean and dry. 

4. Press the cable plug onto the motor socket. 
The plug will only fit one way, see fig. 6. 

5. Fit and tighten the four screws, see fig. 6. 
When the plug has been fitted, there must not be 
a clearance between the motor and the cable plug. 

~ 
I 
I 

Fig. 6 Fitting the cable plug 
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8. Fitting the cable guard 

To fit the cable guard, proceed as follows: 

~ 1. Make sure that the motor lead lies flat in the cable 
~ guard. 

2. Place the cable guard in the groove in the cable 
plug. The two flaps must engage with the upper 
edge of the pump sleeve, see fig. 7. 

Fig. 7 Placing the cable guard 

3. Fasten the cable guard to the pump suction 
strainer with the two self-tapping screws sup­
plied, see fig. 8. 

.... 
0 

~ 

Fig. 8 Fitting the cable guard to the pump suction 
strainer 
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9. Piping 

• The pump should only be gripped by the two flats 
at the top of the pump, see fig. 9. 

• The pump can be installed vertically or horizontally. 
During operation, the pump must always be com­
pletely submerged in water. 

• When plastic pipe is used, a stainless steel safety 
wire is recommended for lowering and lifting the 
pump. Fasten the wire to the eyelet on the pump, 
see fig.10. 

• The threaded joints must be well cut and fit to­
gether tightly to ensure that they do not work 
loose. 

Fig. 9 Gripping the pump 
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10. Installing the pump 

10.1 Installation depth 
The dynamic water level should always be above the 
pump, see fig.10. 

A = Dynamic water level 

B = Static water level 

C = Minimum 3 inch well diameter 

D = Drawdown 

E = Installation depth below static water level. 
Maximum 500 feet . 

A 
B 

Fig.10 Installation depth 

Procedure: 

-- . 
D 

E 

C 

To install the pump, proceed as follows: 
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1. Attach the enclosed data plate sticker at the well 
head. 

2. Check the well for proper clearance. The well must 
be at least 3 inches in diameter. It is a good idea to 
check the well for clearance using a plumb ring 
(2.95 (II X 10 in.). 

3. Attach the first section of riser pipe to the pump. 

4. Lower the pump into the well. Make sure the mo­
tor cable is not damaged when the pump is lifted 
or lowered into the well, especially in 3 inch wells. 
Note: Do not lower or lift the pump using the mo­
tor cable. 

5. When the pump has been installed to the required 
depth, the installation should be finished by 
means of a well seal. 
Note that the dynamic water level should always 
be above the pump. 

6. Loosen the safety wire so that it becomes un­
loaded and lock it to the well seal using a cable 
clamp. 

7. Complete the electrical connections. 

Note: The pump must never be connected to a capaci­
tor or to another type of control box than CU 300 or 
cu 301. 

Installation depths: 

Maximum installation depth: 
500 feet below the static water level. 

Minimum installation depth: 
1.75 feet below the dynamic water level. 

Vertical installation: 

During start-up and operation, the pump must always 
be completely submerged in water. 

Horizontal installation: 

The pump must be installed at least 1.75 feet below 
the dynamic water level. 

If there is a risk that the pump might be covered by 
mud, the pump must always be placed in a flow 
sleeve. 

Note: Do not lower or lift the pump using the motor 
cable. 

11. Generator operation 

It is safe to operate the SQ/SQE with a generator. 

The generator must be sized 50% above the Pl (input 
power) values of the pump. See the following table. 

Motor Min. Recommended 
generator size generator output 

[hp] [W] [W] 

0.5 1200 1500 

0.75 1900 2500 

1.0 2600 3200 

1.5 2800 3500 
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12. Starting the pump for the first time 
When the pump has been connected correctly, the 
pump should be started with the discharge valve 

~ closed approximately one third. 

~ Due to the soft start feature, the pump takes approxi­
mately 2 seconds to develop full pressure. 

12.1 Motor cooling and other considerations 

• Make sure the well is capable of yielding a mini­
mum quantity of water corresponding to the pump 
capacity. 

• Do not start the pump until it is completely sub­
merged in the liquid. 

• As the valve is being opened, the drawdown should 
be checked to ensure that the pump always re­
mains submerged. 

• To ensure the necessary cooling of the motor, the 
pump should never be set so low that it gives no 
water. 
If the flow rate suddenly falls, the reason might be 
that the pump is pumping more water than the 
well can yield. The pump must immediately be 
stopped and the fault corrected. 

12.2 Impurities in the water 

If there are impurities in the water, the valve should 
be opened gradually as the water becomes clearer. 
The pump should not be stopped until the water is 
clean, otherwise the pump parts and the check valve 
may become clogged. 

When the water is clean, the valve should be fully 
opened. 

12.3 Minimum flow rate 

To ensure the necessary cooling of the motor, the 
pump flow rate should never be set to a value lower 
than 0.2 gpm. 
If the flow rate suddenly fal Is, the reason might be 
that the pump is pumping more water than the well 
can yield. The pump must immediately be stopped 
and the fault corrected. 

Note: The pump's dry-running protection is effective 
only within the recommended duty range of the 
pump. 
Note: Do not let the pump run against a closed dis­
charge valve for more than 5 minutes. When the dis­
charge valve is closed, there is no cooling flow and 
there is a risk of overheating in motor and pump. 

12.4 Built-in protection 

The motor incorporates an electronic unit which pro­
tects the motor in various situations. 

• In case of overload, the built-in overload protection 
will stop the pump for 5 minutes. After that period, 
the pump will attempt to restart. 

• If the pump has been stopped as a result of dry run­
ning, it will start automatically after 5 minutes. 

• If the pump is restarted and the well has not recov­
ered, the pump will stop after 30 seconds. 

10 

12.5 Resetting the pump 
Switch off the electricity supply for 1 minute. 

The motor is protected against the following condi­
tions: 

• dry running 

• voltage surges (up to 6000 V) 
In areas with high lightning intensity, external 
lightning protection is required. 

• overvoltage 

• undervoltage 

• overload 

• overtemperature. 

12.6 MS 3 motors 
Note: All MS 3 motors are factory-set to detect dry­
running conditions. 

Check that the combination of pump and motor corre­
sponds to the data on page 39. 

12.7 MSE 3 motors 

Note: All MSE 3 motors are factory-set to detect dry­
running conditions. However, if the maximum pump 
speed setting is changed, the dry running stop value 
must also be changed. Please refer to either the 
CU 301 or CU 300 l&O for instructions on this proce­
dure. 

12.8 Maintenance and service 

The pumps are normally maintenance-free. 

Deposits and wear may occur. For that purpose, ser­
vice kits and service tools are available from 
Grundfos. 
The Grundfos Service Manual is available on request. 

The pumps can be serviced at a Grundfos service cen­
ter. 
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13. Assembly of pump and motor 

To assemble pump end and motor, proceed as fol­
lows: 

1. Place the motor horizontally in a vice and tighten 
it, see fig. 12. 

2. Pull the pump shaft out to the position shown in 
fig. 11. 

111111111[[ 
Fig. 11 Pump shaft position 
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3. Grease the motor shaft end with the grease sup­
plied with the motor. 

4. Screw the pump end on the motor (55 Nm). 
Note: The pump shaft must engage with the mo­
tor shaft. 
A spanner may be used on the clamping faces of 
the pump end, see fig. 12. 

5. Fit the cable guard as described in section 8. 

Use p,mrlce hec, \ 

EJ ~ .~Jr::~ § 
/ 

Fig. 12 Pump in vice 

0.5 hp: L = 4.7". 
0.75 hp: L = 4.0". 
1.0 hp: L = 2.6". 
1.5 hp: L = 2.6". 
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When pump end and motor have been assembled cor­
rectly, there must be no clearance between pump end 
and motor. 

To disassemble, reverse procedure. 
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14. Troubleshooting -
Fault Cause Remedy -C@l 1. The pump does a) The fuses are blown. Replace the blown fuses. If the new fuses 

not run. blow too, check the electrical installation -and the drop cable. 

b) The GFI circuit breaker has tripped. Reset the circuit breaker. 
io,, 

c) No electricity supply. Contact the electricity provider. -d) The motor protection has cut off the Check for motor/pump blockage. 
electricity supply due to overload. -

e) The drop cable is defective. Repair or replace the pump/cable. -f) Overvoltage has occurred. Check the electricity supply. 

2. The pump runs but a) The discharge valve is closed. Open the valve. 
..,,, 

gives no water. b) No water or too low water level in Increase the installation depth of the pump, 
well. throttle the pump or replace it with a -smaller capacity model. 111!1, 

c) The check valve is stuck in its closed Pull the pump and clean or replace the 
position. valve. • 

d) The suction strainer is closed. Pull the pump and clean the strainer. 
liillt 

e) The pump is defective. Repair or replace the pump. 

3. The pump runs at a) The drawdown is larger than Increase the installation depth of the pump, -reduced capacity. anticipated. throttle the pump or replace it with a 
smaller capacity model. -b) The valves in the discharge pipe are Check and clean or replace the valves as 

partly closed/blocked. necessary. 
..,, 

c) The discharge pipe is partly choked Clean or replace the discharge pipe. -by impurities (iron bacteria). 

d) The check valve of the pump is Pull the pump and clean or replace the -blocked. valve. 

e) The pump and the riser pipe are Pull the pump. Check and clean or replace -partly choked by impurities the pump, if necessary. Clean the pipes. 
(iron bacteria). • 

f) The pump is defective. Repair or replace the pump. .. 
g) Hole in discharge pipe. Check and repair the piping. 

h) The riser pipe is defective. Replace the riser pipe. • 
i) Undervoltage has occurred. Check the electricity supply. -4. Frequent starts a) The differential of the pressure Increase the differential. However, the stop 

and stops. switch between the start and stop pressure must not exceed the operating -pressures is too small. pressure of the pressure tank and the start 
pressure should be high enough to ensure -sufficient water supply. 

b) The water level electrodes or level Adjust the intervals of the electrodes/level -switches in the reservoir have not switches to ensure suitable time between 
been installed correctly. the cutting-in and cutting-out of the pump. -

See installation and operating instructions 
for the automatic devices used. If the • 
intervals between start/stop cannot be .. 
changed via the automatics, the pump 
capacity may be reduced by throttling the 
discharge valve. -c) The check valve is leaking or stuck Pull the pump and clean or replace the ... 

half-open. check valve. 

d) The supply voltage is unstable. Check the electricity supply. -e) The motor temperature is too high. Check the water temperature. • 
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14.1 Instruments not allowed 

Note: The use of the following instruments is not al­
lowed during troubleshooting. 

Insulation 
test 

Resistance 
test 

Fig. 13 Instruments not allowed 

High-voltage 
test 

Note: When measuring, use RMS instruments. 

15. Checking of motor and cable 
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1. Supply voltage Measure the voltage L1 {RMS) 
between phase and L2. 
Connect the voltmeter to the 
terminals at the connections. 

The voltage should, when the motor is 
loaded, be within the range specified in sec­
tion 4. Electrical connection. 
Large variations in supply voltage indicate 
poor electricity supply, and the pump should 
be stopped until the problem has been cor­
rected. 
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2. Current consumption Measure the current {RMS) 

while the pump is operating at 
a constant discharge head 

If the current exceeds the full-load current, 
there are the following possible faults: 

• Poor connection in the leads, possibly in 
the cable joint. (if possible, at the capacity 

~ where the motor is most 
~ heavily loaded). 

• Too low supply voltage, see item 1. 
N .... 
m .... 
0 
0 

For maximum current, see mo­
tor nameplate. 

~ 

16. Environment 

During handling, operation, storage and transport, all 
environment regulations dealing with the handling of 
hazardous materials must be observed. 

When the pump is taken out of operation, 
it must be ensured that no hazardous ma­
terial is left in the pump and in the riser 
pipe, which can be injurious to persons and 
the environment. 

17. Disposal 

Disposal of this product or parts of it must be carried 
out according to the following guidelines: 
1. Use the local public or private waste collection ser­

vice. 
2. If such waste collection service does not exist or 

cannot handle the materials used in the product, 
please deliver the product or any hazardous mate­
rials from it to your nearest Grundfos company or 
service center. 

13 



18. Technical data 
Supply voltage 

~ 1 x 90-120 V-10%/+6%, 50/60 Hz, PE. 

~ 1 x 200-240 V-10%/+6%, 50/60 Hz, PE. 

Operation via generator 

Recommended generator output must be equal to 
Pl [kW]+ 50% and minimum Pl+ 10%. 

Starting current 

The motor starting current is equal to the highest 
value stated on the motor nameplate. 

Starting 

Soft starting. 

Run-up time 

Maximum 2 seconds. 

Motor protection 

The motor is protected against dry running, overvolt­
age, undervoltage, overload and overtemperature. 

Power factor 

PF= 1. 

Service factor 

0.5 hp: 1.85 at 115 V /230 V. 
0.75 hp: 2.05 at 230 V. 
1.0 hp: 2.25 at 230 V. 
1.5 hp: 1.65 at 230 V. 

Motor cable 

3 Wire, 14 AWG XLPE. 
Length: 5 feet. 

Motor liquid 

Type SML2. 

pH values 

5 to 9. 

Liquid temperature 

The temperature of the pumped liquid must not ex­
ceed 104°F. 
Note: If liquids with a viscosity higher than that of 
water are to be pumped, please contact Grundfos. 

Discharge port 

5 SQ/SOE: 1" NPT. 

10-15 SQ/SOE: lX" NPT. 

22-30 SQ/SOE: lYz" NPT. 

Storage conditions 

Minimum ambient temperature: 4°F. 
Maximum ambient temperature: 140°F. 

Freeze protection 

Note: The motor must not be stored without being 
filled with motor liquid. 

If the pump has to be stored after use, it must be 
stored on a frost-free location or it must be ensured 
that the motor liquid is frost-proof. 

Operating conditions 

Minimum ambient liquid temperature: 32°F. 
Maximum ambient liquid temperature: 104°F. 

14 

Motor dimensions (MS 3 and MSE 3) 

0.5 hp: 20.9" length x 2.68" diameter. 
0.75 hp: 20.9" length x 2.68" diameter. 
1.0 hp: 22.3" length x 2.68" diameter. 
1.5 hp: 22.3" length x 2.68" diameter. 

Motor weights (MS 3 and MSE 3) 

0.5 hp: 6.0 lbs. 
0.75 hp: 7.1 lbs. 
1.0 hp: 8.2 lbs. 
1.5 hp: 8.2 lbs. 

Pump end dimensions 

Pump diameter: 2.68". 
Pump diameter, incl. cable guard: 2.91". 

Pump end dimensions (min. and max.) 

5 SQ/SOE: 10.6" to 18.0". 
10 SQ/SOE: 10.6" to 14.8". 
15 SQ/SOE: 10.6" to 16.9". 
22 SQ/SOE: 10.6" to 16.9". 
30 SQ/SOE: 10.6" to 13.7". 

Pump end weights (min. and max.) 

All SQ/SOE models: 2.2 lbs to 3.5 lbs. 

Well diameter 

Minimum 3". 

Installation depth 

Maximum 500 feet below static water level. 

Subject to alterations. 

-
-
-
---
-
---

• 

• 
• 
• -
• ------
• 

-
• 
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--- Pump models 

- Pump type 
Power P2 Voltage Flow range 

Min. well dia. Disch. [hp] (V] [gpm] 

- 5SQ/SQE-90 0.5 230/115 1.5-7.5 3" l" NPT 

5SQ/SQE-140 0.5 230/115 1.5-7.5 3" 1" NPT - 5SQ/SQE-180 0.5 230/115 1.5-7.5 3" 1" NPT - 5SQ/SQE-230 0.75 230 1.5-7.5 3" l" NPT 

• 5SQ/SQE-270 0.75 230 1.5-7.5 3" l" NPT 

5SQ/SQE-320 0.75 230 1.5-7.5 3" l" NPT - 5SQ/SQE-360 1.0 230 1.5-7.5 3" l" NPT .. 5SQ/SQE-410 1.0 230 1.5-7.5 3" l" NPT 

5SQ/SQE-450 1.5 230 1.5-7.5 3" 1" NPT - lOSQ/SQE-110 0.5 230/115 3-15 3" lX" NPT - lOSQ/SQE-160 0.5 230/115 3-15 3" lX" NPT 

lOSQ/SQE-200 0.75 230 3-15 3" lX" NPT - lOSQ/SQE-240 0.75 230 3-15 3" lX" NPT 

• lOSQ/SQE-290 1.0 230 3-15 3" lX" NPT 

lOSQ/SQE-330 1.5 230 3-15 3" lX" NPT - 15SQ/SQE-70 0.5 230/115 4-20 3" lX" NPT 

• 15SQ/SQE-110 0.5 230/115 4-20 3" lX" NPT 

15SQ/SQE-150 0.75 230 4-20 3" lX" NPT - 15SQ/SQE-180 0.75 230 4-20 3" lX" NPT - 15SQ/SQE-220 1.0 230 4-20 3" lX" NPT 

15SQ/SQE-250 1.0 230 4-20 3" lX" NPT - 15SQ/SQE-290 1.5 230 4-20 3" lX" NPT - 22SQ/SQE-40 0.5 230/115 7-33 3" lX" NPT 

22SQ/SQE-80 0.5 230/115 7-33 3" lX" NPT - 22SQ/SQE-120 0.75 230 7-33 3" lX" NPT - 22SQ/SQE-160 1.0 230 7-33 3" lX" NPT 

22SQ/SQE-190 1.0 230 7-33 3" lX" NPT - 22SQ/SQE-220 1.5 230 7-33 3" lX" NPT - 30SQ/SQE-40 0.5 230/115 8-42 3" lX" NPT 

30SQ/SQE-90 0.75 230 8-42 3" lW' NPT - 30SQ/SQE-130 1.0 230 8-42 3" lX" NPT - Accessories - Product Part number - CU 300 96422776 .. cu 301 96436754 

Flow sleeve 96037505 - Grease 96037562 

... Flow switch 96022967 

Pressure transmitter 96026030 ------ 39 

-



U.S.A. 
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace 
Olathe, Kansas 66061 
Phone: +1-913-227-3400 
Telefax: +l-913-227-3500 

Canada 
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

Mexico 
Bambas GRUNDFOS de Mexico 
S.A. de C.V. 
Boulevard TLC No.15 
Parque Industrial Stiva 
Aeropuerto 
Apodaca, N.L. 66600 
Mexico 
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010 

Addresses revised 18.04.2002 
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February 24, 2012 

Mr. Jim Griswold 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, NM 87505-4225 

Re: Salty Dog Brine Station - Third Quarterly Groundwater Monitoring Report 

Dear Mr. Griswold: 

On behalf of PAB Services, Inc., Daniel B. Stephens & Associates, Inc. (DBS&A) is pleased to 
submit the enclosed groundwater monitoring report for the Salty Dog brine station located in Lea 
County, New Mexico. The report documents third quarter groundwater monitoring activities 
completed at the site on February 8 and 9, 2012. 

Please do not hesitate to call me at (505) 353-9130 if you have any questions or require additional 
information. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 

~:J~~ 
Michael D. McVey / 
Senior Hydrogeologist 

Enclosures 

cc: Pieter Bergstein, PAB Services, Inc. 

Daniel B. Stephens & Associates, Inc. 

S:\Projects\ESOS.0118.0I_Salty_Dog_Inc\ESOS.0118.02_SaltyDog Remediation\Docs\Jrd Qtrly Mon\Griswold_022312.doc 6020 Academy Rd., NE, Suite I 00 

Albuaueraue. NM 87109-3315 

505-822-9400 

FAX 505-822-8877 
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Daniel B. Stephens & Associates, Inc. 

QUARTERLY GROUNDWATER MONITORING REPORT 
SAL TY DOG BRINE STATION 
LEA COUNTY, NEW MEXICO 

1. INTRODUCTION 

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this third quarterly groundwater 

monitoring report for submission to the New Mexico Energy, Minerals and Natural Resources 

Department Oil Conservation Division (OCD) Environmental Bureau on behalf of PAB Services, 

Inc. (PAB) for the Salty Dog brine station located in Lea County, New Mexico (Figure 1 ). This 

report summarizes groundwater monitoring activities conducted at the site on February 8 and 9, 

2012. 

The Salty Dog brine station site is comprised of a northern portion where the former brine pond 

was located and a southern portion where the brine well is located (Figure 1 ). The former brine 

pond area and the brine well area are separated by approximately 2,500 feet, joined by a dirt 

road. Five monitor wells, one nested well, and one recovery well are located in the former brine 

pond area. Nine monitor wells, one nested well, and one recovery well are located in the brine 

well area. 

Since the brine pond was closed in October 2008, a number of frac tanks have been stationed in 

the northern portion of the site to serve as storage for brine that is produced for resale. A 

concrete truck loading pad is located near the frac tanks. The brine well is currently not 

operational and attempts are being made to redrill the well and restore brine production at the site. 

2. SCOPE OF WORK 

The scope of work for quarterly groundwater monitoring consisted of measuring fluid levels in and 

collecting groundwater samples from ten monitor wells for laboratory analysis. The ten monitor 

wells included in the quarterly sampling were selected in consultation with the OCD project 

manager, Jim Griswold, on October 4, 2010. Groundwater samples were submitted to Hall 

Environmental Analysis Laboratory (HEAL) in Albuquerque, New Mexico for chloride analysis 

1 
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Daniel B. Stephens & Associates, Inc. 

using U.S. Environmental Protection Agency (EPA) Test Method 300.0. 

3. MONITORING ACTIVITIES 

On February 8, 2012, DBS&A measured fluid levels in monitor wells DBS-2 through DBS-5 and 

PMW-1 in the former brine pond area, and DBS-6, DBS-8, DBS-9, MW-3, and MW-5 in the brine 

well area using a properly decontaminated electronic water level meter. Fluid levels were not 

measured in monitor well DBS-1 because the well has been destroyed. Table 1 provides a 

summary of the fluid level measurements. The average depth to water beneath the former brine 

pond area during this monitoring event was 64.80 feet below ground surface (ft bgs), increasing 

approximately 0.03 foot since the last monitoring event in October 2011. Water levels in wells 

DBS-2, -4, and -5 decreased from 0.05 to 0.09 foot, while water levels in wells DBS-3 and PMW-1 

increased from 0.14 to 0.26 foot. The average depth to water beneath the brine well area was 

62.29 ft bgs, increasing 0.09 foot since October 2011. Water levels in wells DBS-6, -8, and MW-3 

decreased from 0.04 to 0.06 foot, while water levels in well MW-5 increased 0.49 foot. 

Potentiometric surface maps were prepared for the former brine pond and brine well areas and 

are included as Figures 2 and 3. Groundwater beneath both areas continues to flow to the 

southeast at an average gradient of approximately 0.004 foot per foot (fl/ft). 

Groundwater samples were collected from monitor wells DBS-2 through DBS-6, PMW-1, DBS-8, 

DBS-9, MW-3, and MW-5 on February 9, 2012. A sample was not collected from DBS-1 because 

the well has been destroyed. DBS&A followed corporate standard operating procedures 

developed from EPA guidance during collection of all groundwater samples. Prior to sampling, 

the well was purged of a minimum of three casing volumes using a submersible pump to ensure 

that a representative sample of groundwater was collected. During purging, the DBS&A field 

technician measured water quality parameters including temperature, specific conductance, and 

pH to ensure that these parameters were stabilized to within 10 percent for specific conductance, 

2 degrees for temperature and +/- 0.2 pH units prior to sampling. Sample containers were then 

filled, labeled, and placed on ice once the stabilization criteria were met. Groundwater samples 

were submitted under full chain-of-custody to HEAL for chloride analysis. 

2 
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4. ANALYTICAL RESULTS 

Table 2 summarizes chloride analytical results for the ten groundwater samples collected on 

February 9, 2012. Figures 4 and 5 show the distribution of chloride in groundwater beneath the 

former brine pond and brine well areas for the sampling event. Complete laboratory reports and 

chain-of-custody documentation are provided in Appendix 1. Field notes recorded during 

- groundwater monitoring activities are included in Appendix 2. 

-
-
-
-

Since the last monitoring event in October 2011, monitor wells DBS-2 and MW-3 showed 

increases in chloride concentration from 18 to 22 mg/Land 14,000 to 15,000 mg/L, respectively. 

Monitor wells DBS-6 (400 to 380 mg/L), DBS-8 (140 to 41 mg/L), and DBS-9 (440 to 290 mg/L) 

showed decreases in chloride concentrations. Monitor wells DBS-3 (34 mg/L), DBS-4 (32 

mg/L), DBS-5 (140 mg/L), PMW-1 (12,000 mg/L), and MW-5 {1,500 mg/L) showed no change in 

chloride concentration. Currently, five of the ten wells sampled contain concentrations of 

chloride in excess of the NMWQCC standard of 250 mg/L (Table 2). Monitor well DBS-1 

contained chloride concentrations in excess of the standard during the April 2009 and May 2011 

•"'1f sampling events prior to being destroyed sometime between the May 2011 and October 2011 

-

sampling events. 

The chloride groundwater plume in the former brine pond area remains bounded by the existing 

monitor well network. Monitor well PMW-1 (12,000 mg/L), located downgradient of the former 

brine pond, continues to show a chloride concentration in excess of the NMWQCC standard 

(Figure 4). The chloride concentration in the farthest downgradient well, DBS-4, remains below 

the standard. 

The downgradient and northern, cross-gradient extent of the chloride groundwater plume in the 

brine well area remains undefined. The farthest downgradient well, MW-5, and the northern­

most cross-gradient well, DBS-6, continue to contain chloride concentrations in excess of the 

NMWQCC standard (Figure 5). 

~"" The chloride concentration in monitor well DBS-9 continues to show a decreasing trend (600 

mg/Lin May 2011 to 440 mg/Lin October 2011 to 290 mg/Lin February 2012), but still exceeds 

the NMWQCC standard. DBS-9 was installed in the playa located north of the brine well to 

3 
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determine if documented releases that entered the playa in 2002 and 2005 impacted 

groundwater (Figure 5). 

5. RECOMMENDATIONS 

Based on the current groundwater monitoring results and trends in chloride concentrations, 

DBS&A recommends the following: 

• Continue quarterly groundwater sampling to monitor chloride contaminant concentration 

trends in site wells. 

• Redrill and install a replacement monitor well for DBS-1, which was destroyed by a 

backhoe sometime between May and October 2011. 

• Begin active remediation of the chloride groundwater plumes at the former brine pond 

and brine well areas to control plume migration and reduce chloride concentrations in 

groundwater to less than the 250 mg/L NMWQCC standard. 

4 
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Daniel B. Stephens & Associates, Inc. 

Table 1. Summary of Historical1 Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 3 

Top of 
Screen Casing Depth to Groundwater 

Monitor Interval Elevation8 Date Water Elevation 
Well (ft bgs) (ft msl) Measured (ft btoc) (ft msl) 

DBS-1 56.0-76.0 3817.09 04/08/09 62.38 3754.71 

05/11/11 64.70 3752.39 

10/04/11 Well destroyed 

DBS-2 58.0-78.0 3820.50 04/08/09 65.45 3755.05 

05/11/11 66.80 3753.70 

10/04/11 65.87 3754.63 

02/08/12 65.96 3754.54 

DBS-3 56.0-76.72 3816.66 04/08/09 60.67 3755.99 

05/11/11 61.25 3755.41 

10/04/11 61.25 3755.41 

02/08/12 61.11 3755.55 

DBS-4 56.0-76.0 3820.37 04/08/09 66.27 3754.10 

05/11/11 67.23 3753.14 

10/04/11 66.67 3753.70 

02/08/12 66.76 3753.61 

DBS-5 56.9-76.9 3820.66 04/08/09 62.99 3757.67 

05/11/11 63.45 3757.21 

10/04/11 63.41 3757.25 

02/08/12 63.46 3757.20 

DBS-6 56.7-76.7 3812.65 04/07/09 62.75 3749.90 

05/11/11 63.11 3749.54 

10/04/11 63.16 3749.49 

02/08/12 63.20 3749.45 

DBS-7 55.1-75.1 3810.21 04/07/09 61.74 3748.47 

DBS-8 55.2-75.2 3810.70 04/07/09 61.20 3749.50 

05/11/11 61.67 3749.03 

10/04/11 61.71 3748.99 

02/08/12 61.77 3748.93 

DBS-9 48.0-68.0 3806.26 04/08/09 53.93 3752.33 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 
ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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Daniel B. Stephens & Associates, Inc. 

Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 3 

Top of 
Screen Casing Depth to Groundwater 

Monitor Interval Elevation a Date Water Elevation 
Well (ft bgs) (ft msl) Measured (ft btoc) (ft msl) 

DBS-9 (cont.) 48.0-68.0 3806.26 05/11/11 54.39 3751.87 

10/04/11 54.59 3751.67 

02/08/12 54.53 3751.73 

NW-1 (s) 52.95-72.95 3817.33 04/08/09 62.35 3754.98 

NW-1 (m) 99.31-119.31 3817.35 04/08/09 62.25 3755.10 

NW-1 (d) 149.45-169.45 3817.35 04/08/09 62.04 3755.31 

NW-2 (s) 53.35-73.35 3812.50 04/08/09 63.08 3749.42 

NW-2 (m) 93.72-113.72 3812.45 04/08/09 63.27 3749.18 

NW-2 (d) 126.87-146.87 3812.46 04/08/09 66.41 3746.05 

PMW-1 63-78 3821.17 06/23/08 67.51 3753.66 

04/08/09 65.97 3755.20 

05/11/11 68.70 3752.47 

10/04/11 66.95 3754.22 

02/08/12 66.69 3754.48 

MW-1 120-140 NA 06/23/08 59.90 NA 

MW-2 127-147 3812.68 06/23/08 61.42 3751.26 

04/07/09 61.65 3751.03 

MW-3 NA 3812.05 06/23/08 62.06 3749.99 

04/07/09 62.02 3750.03 

05/11/11 62.91 3749.14 

10/04/11 62.91 3749.14 

02/08/12 62.95 3749.10 

MW-4 111-131 3811.33 06/23/08 62.12 3749.21 

04/07/09 62.51 3748.82 

MW-5 112-132 3808.96 06/23/08 60.60 3748.36 

04/07/09 60.79 3748.17 

05/11/11 61.17 3747.79 

10/04/11 61.72 3747.24 

02/08/12 61.23 3747.73 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 

ft msl = Feet above mean sea level NA = Not available 
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Table 1. Summary of Historical Fluid Level Measurements 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 3 

Top of 
Screen Casing Depth to Groundwater 

Monitor Interval Elevation a Date Water Elevation 
Well (ft bgs) (ft msl) Measured (ft btoc) (ft msl) 

MW-6 NA 3810.17 06/23/08 62.17 3748.00 

04/07/09 62.41 3747.76 

• Top of casing elevations surveyed by Pettigrew & Assoc. on May 28, 2009. 

ft bgs = Feet below ground surface ft btoc = Feet below top of casing 
ft msl = Feet above mean sea level NA = Not available 
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Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 1 of 3 

Chloride 

Concentration 

Monitor Well Date (mg/L) a 

l~exico Water Quality Control Commission Standard 250 

DBS-1 04/08/09 320 
05/12/11 940 
10/04/11 Well destroyed 

DBS-2 04/08/09 

05/12/11 

10/05/11 

02/09/12 

DBS-3 04/08/09 

05/12/11 

10/05/11 

02/09/12 

DBS-4 04/08/09 

05/12/11 

10/05/11 

02/09/12 

DBS-5 04/08/09 

05/12/11 

10/05/11 

02/09/12 

DBS-6 04/07/09 

05/12/11 

10/05/11 

02/09/12 

DBS-7 04/07/08 

DBS-8 04/07/09 

05/12/11 

10/05/11 

02/09/12 

DBS-9 04/08/09 

05/12/11 

10/05/11 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance to Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 2 of 3 

Chloride 

Concentration 

Monitor Well Date 

New Mexico Water Quality Control Commission Standard 

DBS-9 (cont.) 02/09/12 

NW-1s 04/08/09 

NW-1m 04/08/09 

NW-1d 04/08/09 

NW-2s 04/08/09 

NW-2m 04/08/09 

NW-2d 04/08/09 

PMW-1 02/27/08 

05/30/08 

06/23/08 

04/08/09 

05/12/11 

10/05/11 

02/09/12 

MW-1 05/30/08 

06/23/08 

MW-2 02/27/08 

05/30/08 

06/23/08 

04/07/09 

MW-3 02/27/08 

05/30/08 

06/23/08 

04/07/09 

05/12/11 

10/05/11 

02/09/12 

MW-4 02/27/08 

05/30/08 

06/23/08 

04/07/09 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance to EPA method 300.0, unless otherwise noted. 
0 

Samples analyzed in accordance to Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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(mg/L) a 

250 

290 

630 

57 

38 

410 

570 

4,700 
9,500 b 

8,600 b 

12,700 

11,000 

13,000 

12,000 

12,000 
75b 

243 

120b 

sob 

1,480 

1,200 
348b 
360b 

1,090 
17,000 
16,000 
14,000 

15,000 
476b 

512b 

5,730 

6,600 
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Daniel B. Stephens & Associates, Inc. 

Table 2. Summary of Chloride Groundwater Analytical Data 
Salty Dog Brine Station, Lea County, New Mexico 

Page 3 of 3 

Chloride 

Concentration 

Monitor Well Date (mg/L) a 

New Mexico Water Quality Control Commission Standard 

MW-5 02/27/08 

05/30/08 

06/23/08 

04/07/09 

05/12/11 

10/05/11 

02/09/12 

MW-6 02/27/08 

05/30/08 

06/23/08 

04/07/09 

Ranch Headquarters Supply Well 06/23/08 

Brine Station Fresh Water Supply Well 02/27/08 

05/30/08 

06/23/08 

Bold indicates concentrations that exceed the applicable standard. 

a All samples analyzed in accordance with EPA method 300.0, unless otherwise noted. 

b Samples analyzed in accordance with Standard Method 4500-CI B. 

mg/L = Milligrams per liter 
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250 

1,280 b 

1,220b 

1,260 

1,300 

1,500 

1,500 

1,500 
32 b 

36b 

31.4 

25 

35.4 

630b 

590b 

650 
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HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

February 20, 2012 

Mike McVey 

Daniel B. Stephens & Assoc. 
6020 Academy NE Suite 100 

Albuquerque, NM 87109 
TEL: (505) 822-9400 

FAX (505) 822-8877 

RE: Ground H20 Sampling Salty Dog, Hobbs 

Dear Mike Mc Vey: 

Hall Environmental Analysis Laboratory 

4901 Hawkins NE 
Albuquerque, NM 87109 

TEL: 505-345-3975 FAX: 505-345-4107 
Website: www.hallenvironmental.com 

OrderNo.: 1202375 

Hall Environmental Analysis Laboratory received 10 sample(s) on 2/10/2012 for the 
analyses presented in the following report. 

There were no problems with the analytical events associated with this report unless noted 
in the Case Narrative. Analytical results designated with a "J" qualifier are estimated and 
represent a detection above the Method Detection Limit (MDL) and less than the 
Reporting Limit (PQL). These analytes are not reviewed nor narrated as to whether they 
are laboratory artifacts. 

Quality control data is within laboratory defined or method specified acceptance limits 
except if noted. 

If you have any questions regarding these tests results, please feel free to call. 

Sincerely, 

Andy Freeman 

Laboratory Manager 

4901 Hawkins NE 
Albuquerque, NM 87109 
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Analytical Report 

Lab Order: 1202375 

Hall Environmental Analysis Laboratory, Inc. Date Reported: 2/20/2012 

CLIENT: Daniel B. Stephens & Assoc. 
Project: Ground H20 Sampling Salty Dog, Hobbs 

Lab ID: 1202375-001 

Client Sample ID: DBS-4 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1202375-002 

Client Sample ID: DBS-2 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1202375-003 

Client Sample ID: PMW-1 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1202375-004 

Client Sample ID: DBS-3 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1202375-005 

Client Sample ID: DBS-5 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1202375-006 

Client Sample ID: DBS-9 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Result 

32 

Result 

22 

Result 

12,000 

Result 

34 

Result 

140 

Result 

290 

Qualifiers: *IX Value exceeds Maximwn Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

R RPO outside accepted recovery limits 

s Spike Recovery outside accepted recovery limits 

Lab Order: 1202375 

Collection Date: 2/9/2012 8:35:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

Analyst: BRM 

2.5 mg/L 5 2/13/2012 8:33:52 PM 

Collection Date: 2/9/2012 9:17:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

2.5 

Analyst: BRM 

mg/L 5 2/13/2012 9: 11 :08 PM 

Collection Date: 2/9/2012 9:58:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

500 mg/L 1000 

Analyst: BRM 

2/14/2012 6:49:46 PM 

Collection Date: 2/9/2012 10:38:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

2.5 mg/L 5 

Analyst: BRM 

2/17/2012 6:31:55 PM 

Collection Date: 2/9/2012 11:12:00 AM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

10 mg/L 20 

Analyst: BRM 

2/13/2012 9:48:21 PM 

Collection Date: 2/9/2012 12:02:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

25 mg/L 50 

Analyst: BRM 

2/13/2012 10:00:46 PM 

B 

H 

ND 

RL 

Analyte detected in the associated Method Blank 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit 

Reporting Detection Limit 
Page 1 of5 
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Analytical Report 

Lab Order: 1202375 

Hall Environmental Analysis Laboratory, Inc. Date Reported: 2/20/2012 

CLIENT: Daniel B. Stephens & Assoc. 

Project: Ground H20 Sampling Salty Dog, Hobbs 

Lab ID: 1202375-007 

Client Sample ID: DBS-8 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 12023 75-008 

Client Sample ID: DBS-6 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1202375-009 

Client Sample ID: MW-3 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Lab ID: 1202375-010 

Client Sample ID: MW-5 

Analyses 

EPA METHOD 300.0: ANIONS 

Chloride 

Result 

41 

Result 

380 

Result 

15,000 

Result 

1,500 

Qualifiers: *IX Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

s Spike Recovery outside accepted recovery limits 

Lab Order: 1202375 

Collection Date: 2/9/2012 12:35:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

2.5 mg/L 5 

Analyst: BRM 

2/13/2012 10:13:10 PM 

Collection Date: 2/9/2012 1:38:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

25 mg/L 50 

Analyst: BRM 

2/13/2012 10:25:35 PM 

Collection Date: 2/9/2012 2:55:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

500 mg/L 1000 

Analyst: BRM 

2/14/2012 7:01:00 PM 

Collection Date: 2/9/2012 3:55:00 PM 

Matrix: AQUEOUS 

RL Qual Units DF Date Analyzed 

50 mg/L 100 

Analyst: BRM 

2/13/201211:15:16 PM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

RL Reporting Detection Limit 
Page 2 of5 



- QC SUMMARY REPORT 
WO#: 1202375 .. Hall Environmental Analysis Laboratory, Inc . 20-Feb-12 

Client: Daniel B. Stephens & Assoc. - Project: Ground H20 Sampling Salty Dog, Hobbs 

- Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

Client ID: PBW Batch ID: R918 RunNo: 918 • 
Prep Date: Analysis Date: 2/13/2012 SeqNo: 26532 Units: mg/L 

'>\W, 
Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual - Chloride ND 0.50 

- Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions 

Client ID: LCSW Batch ID: R918 RunNo: 918 - Prep Date: Analysis Date: 2/13/2012 SeqNo: 26533 Units: mg/L 

,,,, 
Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride 4.7 0.50 5.000 0 94.9 90 110 
, ... 

Sample ID 1202390-006AMS SampType: MS TestCode: EPA Method 300.0: Anions 

Client ID: BatchQC Batch ID: R918 RunNo: 918 
, ... Prep Date: Analysis Date: 2/13/2012 SeqNo: 26538 Units: mg/L 

- Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride 6.5 0.50 5.000 1.856 92.4 78 107 
,,~ 

Sample ID 1202390-006AMSD SampType: MSD TestCode: EPA Method 300.0: Anions 

Client ID: BatchQC Batch ID: R918 RunNo: 918 

- Prep Date: Analysis Date: 2/13/2012 SeqNo: 26539 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride 6.4 0.50 5.000 1.856 91.7 78 107 0.495 20 

Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

Client ID: PBW Batch ID: R918 RunNo: 918 

- Prep Date: Analysis Date: 2/13/2012 SeqNo: 26581 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 
·,,"J'.•}! 

Chloride ND 0.50 

.... 
Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions 

Client ID: LCSW Batch ID: R918 RunNo: 918 

Prep Date: Analysis Date: 2/13/2012 SeqNo: 26582 Units: mg/L 
~I 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride 4.7 0.50 5.000 0 94.1 90 110 

,.;&;/Ii, Sample ID 1202395-003AMS SampType: MS TestCode: EPA Method 300.0: Anions 

Client ID: BatchQC Batch ID: R918 RunNo: 918 

Prep Date: Analysis Date: 2/14/2012 SeqNo: 26598 Units: mg/L 

\. Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride 19 0.50 5.000 14.05 100 78 107 

Qualifiers: 

*IX Value exceeds Maximum Contaminant LeveL B Analyte detected in the associated Method Blank 

E Value above quantitation range H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 3 of5 
R RPD outside accepted recovery limits RL Reporting Detection Limit 



""' 

""' QC SUMMARY REPORT 
WO#: 1202375 

11111 Hall Environmental Analysis Laboratory, Inc. 20-Feb-12 

Client: Daniel B. Stephens & Assoc. 

, ... Project: Ground H20 Sampling Salty Dog, Hobbs 

.... Sample ID 1202395-003AMSD SampType: MSD TestCode: EPA Method 300.0: Anions 

Client ID: BatchQC Batch ID: R918 RunNo: 918 
'~"-

Prep Date: Analysis Date: 2/14/2012 SeqNo: 26599 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

,..a Chloride 19 0.50 5.000 14.05 102 78 107 0.422 20 

,._ Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

Client ID: PBW Batch ID: R952 RunNo: 952 - Prep Date: Analysis Date: 2/14/2012 SeqNo: 27530 Units: mg/L 

,.., 
Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride ND 0.50 .... 
Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions 

Client ID: LCSW Batch ID: R952 RunNo: 952 

Prep Date: Analysis Date: 2/14/2012 SeqNo: 27542 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride 4.7 0.50 5.000 0 94.3 90 110 

Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

Client ID: PBW Batch ID: R952 RunNo: 952 

""'' Prep Date: Analysis Date: 2/15/2012 SeqNo: 27606 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride ND 0.50 

Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions 

Client ID: LCSW Batch ID: R952 RunNo: 952 

Prep Date: Analysis Date: 2/15/2012 SeqNo: 27607 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride 4.7 0.50 5.000 0 93.4 90 110 

,,,. 
Sample ID 1202449-003AMS SampType: MS TestCode: EPA Method 300.0: Anions 

Client ID: BatchQC Batch ID: R952 RunNo: 952 

Prep Date: Analysis Date: 2/15/2012 SeqNo: 27628 Units: mg/L '~- Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride 14 0.50 5.000 9.227 104 78 107 

lt>!'"" Sample ID 1202449-003AMSD SampType: MSD TestCode: EPA Method 300.0: Anions 

Client ID: BatchQC Batch ID: R952 RunNo: 952 

Prep Date: Analysis Date: 2/15/2012 SeqNo: 27629 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Chloride 15 0.50 5.000 9.227 107 78 107 1.12 20 s 

Qualifiers: 

*IX Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank 

E Value above quantitation range H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 4 of5 
R RPD outside accepted recovery limits RL Reporting Detection Limit 



.,,,. QC SUMMARY REPORT 
,... Hall Environmental Analysis Laboratory, Inc. 

Client: Daniel B. Stephens & Assoc. 

.... Project: Ground H20 Sampling Salty Dog, Hobbs 

- Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions 

Client ID: PBW Batch ID: R1019 RunNo: 1019 
,;'!:U 

Prep Date: Analysis Date: 2/17/2012 SeqNo: 29413 Units: mg/L 

.... 
Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO - Chloride ND 0.50 

Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions ·- Client ID: LCSW Batch ID: R1019 RunNo: 1019 - Prep Date: Analysis Date: 2/17/2012 SeqNo: 29414 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

Chloride 5.0 0.50 5.000 0 100 90 110 
-id 

Sample ID 1202629-001AMS SampType: MS TestCode: EPA Method 300.0: Anions 

Client ID: BatchQC Batch ID: R1019 RunNo: 1019 

""" Prep Date: Analysis Date: 2/17/2012 SeqNo: 29416 Units: mg/L 

\'~ Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

Chloride 11 0.50 5.000 6.004 97.4 78 107 

Sample ID 1202629-001 AMSD SampType: MSD TestCode: EPA Method 300.0: Anions 

Client ID: BatchQC Batch ID: R1019 RunNo: 1019 

··- Prep Date: Analysis Date: 2/17/2012 SeqNo: 29417 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

Chloride 11 0.50 5.000 6.004 96.8 78 107 0.275 

-

- Qualifiers: 
*/X Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

RL Reporting Detection Limit 

WO#: 1202375 

20-Feb-12 

RPDLimit Qual 

RPDLimit Qual 

RPDLimit Qual 

RPDLimit Qual 

20 

Page 5 of5 
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HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

Hall Environmental Analysis Laboratol') 

4901 Hawkins Nl. 

Albuquerque,NM8710J Sample Log-In Check List 
TEL: 505-345-3975 FAX: 505-345-410: 

Website: www.hallenvironmental.co1t 

Client Name: DBS Work Order Number: 1202375 

Received by/date: M..b <f)/Jo /£';).. 
Logged By: Michelle Garcia 

Completed By: Michelle Garcia 

2/10/2012 1:23:00 PM 

2/10/20121:32:43 PM 

Reviewed By: 

Chain of Custodv 

1. Were seals intact? 

2. Is Chain of Custody complete? 

3. How was the sample delivered? 

Login 

4. Coolers are present? (see 19. for cooler specific information) 

5. Was an attempt made to cool the samples? 

6. Were all samples received at a temperature of >0° C to 6.0"C 

7. Sample(s) In proper container(s)? 

8. Sufficient sample volume for Indicated test(s)? 

9. Are samples (except VOA and ONG) properly preserved? 

10. Was preservative added to bottles? 

11. VOA vials have zero headspace? 

12. Were any sample containers received broken? 

13. Does paperwork match bottle labels? 
(Note discrepancies on chain of custody) 

14. Are matrices correctly identified on Chain of Custody? 

15. Is it clear what analyses were requested? 

16. Were all holding times able to be met? 
(If no, notify customer for authorization.) 

Special Handling (if applicableJ 

17. Was client notified of all discrepancies with this order? 

Person Notified: Date: 

Yes D No D Not Present ~ 

Yes ~ No D Not Present D 
Client 

Yes ~ No D 

Yes ~ No D 

Yes ~ No D 

Yes ~ No D 
Yes ~ No D 
Yes ~ No D 
Yes D No !ill 

Yes D No D 
Yes D No !ill 
Yes !ill No D 

Yes !ill No D 
Yes !ill No D 
Yes !ill No D 

Yes O No 0 

NAO 

NAO 

NAO 

NA D 

No VOA Vials !ill 

# of preserved 
bottles checked 
for pH: 

(<2 or >12 unless noted) 
Adjusted? 

Checked by: _____ _ 

ByWhom: I Via: D eMall D Phone D Fax D In Person 

Regarding: 
Client Instructions: "'"'"'"====-------======--------...;. __ _ 

18. Additional remarks: 

19. Cooler lotormatlon 
Cooler No Tern CC 

1 2.2 

Page 1 of 1 

Condition 
Good 

Seal Intact· Seal No Seal Date Si ned 
Not Present 



l ' i 

Chain-of-Custody Record Tum-Around Time: 

Client: 
~tandard o Rush 

Project Name:~r..i,j)~ SA-in.:.pl-1 
---------~-----==----;------:;-::::---i ~! D~ 

Project#: 

• o_tJg. 0 
__ . ·-··· _ .. _ . Project Manager: 

QA/QC Package: 

o Standard 

Accreditation 

D Level 4 {Full Validation) 

D NELAP D Other 

D EDD (Type) 

Date I Time I Matrix Sample Request ID 

Date: 

Relinquished by: 

Container 
Type and# 

M 1 \(£ rile V-F-Y 

(£-

3 
:i 
5 

Date nme 

! • I ! I I I i 4 t j 

.~ 

HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

Tel. 505-345-3975 Fax 505-345-4107 . 

Analysis Request - - --;;, iL - ~ Q) 
..... C !/) 0 _u, <I 
N 0 (I) (/J 

I 0 "' i5 ~ ro 
~ Ctl -- 0 (.) 

C!) !/) 0. 
!/) Ctl a. 
ca - Q. "' N ::c - 0 (X) 

~ a. - 0 ([) ..... ..- £ z z I- I- l.O cci 
00 

..... s:r 
0: 

.; -- ~ 
._ 

+ + .... 0 0 ' 0 0 'st l.O "' "' ~ w w (X) 

~ 
z Q) c m al "C "C 

._ 
"C 

~ 
>, "O "C 0 0 0 0 ·u I- I- 0 .E !/) 

:aE :aE i i .c c( ~ u: ~ Q) 
a5 z (I) ::c + + 5 5 ~ co - Q) - !:e. ::E 

~ 
rJl a. ro .c 

X X C ::i 

w w ::c ::c m 0 0 ..- 0 0 co .... 00 (0 r--
I- Iii I= a. Cl "' 

(.) -1: 0 N N ~ CD I- UJ co 0:: c( 00 co co 

Remarks: 

If necessary, samples submitted to Hall Environmental may be subcontracted to other acaedited laboratOTies. This serves as notice of this possibility. Any sub=ntracted data will be clearly notated on the analytical report. 

i ! 
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ARDSNA1 
LABORATORIES 

PHONE (575) 393-2326 • 101 E. MARLAND • HOBBS, NM 88240 

ANALYTICAL RESULTS FOR 
SALTY DOG 
ATTN: JIM SAYRE 
P.O. BOX 513 
HOBBS, NM 88241 
FAX TO: (575)393-8353 

Receiving Date: 02/27/08 
Reporting Date: 02/27/08 
Project Number: NOT GIVEN 
Project Name: NOT GIVEN 
Project Location: NOT GIVEN 

Analysis Date: 02/27/08 
Sampling Date: 02/27/08 
Sample Type: GROUNDWATER 
Sample Condition: INTACT 
Sample Received By: ML 
Analyzed By: HM 

LAB NO. SAMPLE ID 
Cl 

(mg/L) 

H14335-1 WATER WELL 630 
H14335-2 PIT WELL 9,500 
H14335-3 MW-2 120 
H14335-4 MW-3 348 
H14335-5 MW-4 476 
H14335-6 MW-5 1280 
H14335-7 MW-6 32 

Quality Control 490 
True Value QC 500 
% Recovery 98 
Relative Percent Difference 2.0 

METHOD: Standard Methods 4500-CI'B 

Chemist Date 

H14335 SALTY DOG 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. 
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of Ihe applicable 
service. In no event shall Cardinal be liable for incidenlal or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profils incurred by client, its subsidiaries, 
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise. Results 
relate onty to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 
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ARDINAL 
^A^)RATORIES 
LU 

PHONE (325) 673-7Q0t • 2111 8EECHW00D • ABILENE. TX 79603 

PHONE (506) 393-2325 • 101 E MARLAND • HOBBS. NM 8*240 

•LLJ 

o 
UJ 

CSJ 

CL. 

CVI 

ie: 10/26/07 
Reporting Date: 10/26/07 * 
Project Owner NOT GIVEN 
Project Name: NOT GIN/EN 
Project Location: NOT GFVEN 

ANALYTICAL RESULTS FOR 
SALTY DOG INC. f U - W 
ATTN: JIM SAYRE ' 1 

P.O. BOX 513 
HOBBS, NM 88241 
FAX TO: (575)393-8353 

Analysis Date: 10/26/07 
Sampling Date: 10/26/07 
Sample Type: GROUNDWATER 
Sample Condition: COOL & INTACT 
Sample Received By: SB 
Analyzed By: AS 

cr 
LAB NUMBER SAMPLE ID (mg/L) 
H13587-1 PIT MONITOR WELL 9,897 
H13587-2 FRESH WATER WELL 730 
H13587-3 MONITOR WELL #1 104 
H13587-4 MONITOR WELL #2 108 
H13587-5 MONITOR WELL #3 356 
H13587-6 MONITOR WELL #4 1,100 
H13587-7 MONITOR WELL #5 100 
H13587-8 MONITOR WELL #6 28 

Quality Control 500 
True Value QC 500 
% Recovery 100 
Relative Percent Difference <0.1 

METHOD: Standard Methods "f" 4500-CrB 

Chemist ' Date 

H13587 SALTY DOG 

PLEASE NOTE: Uabfflty wid Damgu. CaKftoaTa (iabiMy and (HSenTa exduSwe remedy tar »ny sbim arising, whether b»f « j m contract or tort, snail be Kitted to tho amount paid by flrern for analyses 
All do<ns, Including those for nsgngenee and any other cause whatsoever snail be deemed waived unless made in writing and received by Cwtiln*! within thirty (30) days alter completion ol the applicable 
service. In no event ̂ l lCe/dmd be liable far m c t o ^ inciting, wlthow imitation, business Interruptions, tons •) LBS, ofto» of profits incurred by client, Its subsidiaries, 
affiliates P' successors arising out ol or related to the oertofmance of services hereunder by Card bid, regardless of whether men claim is based upon any ol me above-stated masons or otherwise. 
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