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1.0 INTRODUCTION

Schlumberger Oilfield Services (Dowell) has been conducting remedial activities and
monitoring of the facility in Artesia, New Mexico since 1988. Actions to remediate source areas
at the site have included:

- Removal of underground storage tanks and impacted soils at the fuel island and
wash bay.

- Installation and operation of SVE systems at the wash bay and maintenance shop.

- Demolition of the acid facility and warehouse along with excavation of impacted
soils.

Dowell has also demonstrated that ground water conditions are conducive to the

biodegradation of chlorocarbons and anaerobic degradation of residual hydrocarbons. Source
removal and natural attenuation processes have succeeded in reducing the concentrations of both
chlorocarbons and hydrocarbons in the ground water near the source areas. These resulits are
presented in the “Annual Report, Schlumberger Oilfield Services, Artesia, New Mexico” dated
January 13, 2000.

With the source areas removed and a continuation of natural attenuation processes,
ground water at the site is being effectively remediated. However, to reduce the possibility of
very low levels of these compounds from leaving the Dowell property, a ground water aeration

trench near the property boundary is being proposed. The details of the trench are presented in

this work plan.
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2.0 EXISTING CONDITIONS

2.1 Geology

Site investigations have been carried out on behalf of Dowell by Western Water
Consultants, Inc. (WWC). Drilling at the site has reached a maximum depth of 68 feet below
ground surface. All sediments encountered are Quaternary alluvial valley fill included in a unit
locally referred to as the carbonate gravel unit which comprises a portion of the “shallow
aquifer”. An underlying quartzose unit has not been encountered. The sediments beneath the
facility consist of red clay, silty clay, and clay interbedded with thin (2-4 inch) white or pinkish-
cream carbonate or caliche layers. Zones where carbonate/caliche layers are common may be
identified from drill cores, but individual carbonate/caliche layers are difficult to trace laterally
between even closely-spaced groundwater monitoring wells.

The water-bearing zones in this interval are the carbonate/caliche layers in which the

permeability apparently has been enhanced by solution of carbonate minerals. Below the water

table, many, but not all, of the carbonate/caliche layers are saturated, whereas the clays and silts
appear only damp to moist. Zones of unsaturated carbonate/caliche below the water table are
present irregularly. Carbonate/caliche zones above and below these dry zones are saturated.

The groundwater flow direction has been consistently to the northeast during the 10 years
that monitoring has been conducted at the facility. A potentiometric map prepared from water-
level data obtained in October, 1999, indicates that groundwater flow is toward the northeast

(Figure 1). Water level data are presented in Table 1.

2.2 Constituent Status

The concentration and extent of dissolved-phase BTEX in groundwater has remained
stable or declined since 1990 (Figure 3). In October, 1999 BTEX constituents measured in wells
on the facility ranged from a maximum of 5.07 mg/l in MW-3 to non-detectable levels in most
other wells. Low concentrations of BTEX (0.027 mg/l in MW-2, and 0.021 mg/l in MW-5 were
also detected in the October 1999 sampling event.

The concentration and extent of dissolved-phase chlorocarbons in groundwater has
remained stable or declined since 1990 (Figure 2). Wells 18, 19, and 22 have shown slight

increases since they were installed. Concentration range from 0.469 mg/l in Well 10 to

o



nondetect in the perimeter wells. While the concentration of total chlorocarbons has remained

stable, the composition of the total mixture of constituents has changed through time indicating

that biodegradation is occurring.
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3.0 SYSTEM DESIGN

3.1 Purpose

The chlorocarbons and hydrocarbons in the ground water are being degraded biologically
as demonstrated in previous report. This is a well suited remediation option for the site. While
these processes are occurring, Dowell wants to reduce to possibility of these constituents leaving
the property by advection or dispersion. Since of the constituents of concern are volatile, a

aeration system is planned to remove these compounds before reaching the property boundary.

3.2 System Concept

Aeration systems frequently use air-sparge wells. The nature of the soils in this area do
not lend themselves to sparge wells. Water is transmitted in fractures, not the silt and clay
matrix. Representative well logs are included in Appendix A. This type of soil create
channeling of air bubbles with an unpredictable distribution. To alleviate this problem a trench
will be constructed and backfilled with granular material. Sparge points will then be installed in

this material so that the distribution of air will be uniform.

3.3 Trench Design

The trench will be perpendicular to the ground water flow direction. It will start near
MW-27 and proceed 600 feet. North west towards MW-25 as shown on Figure 3. This will
intercept all portions of the aquifer that have any measurable volatile constituents. Width of the
trench will be 3-4 feet to allow practical construction with an excavator. Depth will be 30 feet.
The water level is 11-13 feet below ground surface, this will allow 17-19 feet of submergence for
the sparge points.

Backfill for the trench will be 3/8” gravel. The gravel will be clean and crushed, the type
used for road chips. This is the only readily available source in the area. This gravel will have
good permeability for air. Gravel will be installed to the surface so the injected air can be vented
to the atmosphere. Concentrations in the aquifer are so minute that air emissions will be

negligible.




3.4 Air Injection Design

Air injection points will be spaced 10 feet apart along the entjre trench for 60 total points.
A spacing of 10 feet with 17-19 feet of submergence will assure overlap between sparge points.
Sparge points will be 1” PVC installed using direct push methods once gravel is placed in the
trench.

Sufficient air flow to the trench is needed to volatilize all volatile compounds. This is
typically expressed in air flow to water flow ratios. To determine this ratio the “Airstrip”
program, Release 1.2 1988 was utilized. Though the program is designed for stripping towers, it
should provide reasonable estimates of the air/water ratios required for this application. For

analysis the worst case of water quality MW-22 was used. Results of the analysis include:

Design Temperature 19°C
Packing 25.4 mm (Gravel will be smaller and more efficient)
Liquid Loading Rate 7.4 gpm/Ft2 (Program Minimum)
Air/Water Ratio 10
Packing Depth 15 (Submergence will actually be 17-19 Ft.)
Compound Initial Final
Concentration Concentration
Benzene 0.019 0.0001
1,1 DCA 0.026 0.0002
1,1 DCE 0.200 0
TCE 0.056 0.0001
PCE 0.207 0.0002

This demonstrates that an air/water ratio of 10 should suitably treat water as seen in MW-
22.
The amount of water flowing through the trench is determined using Darcy’s equation:
Q=kiA
K = 540 ft/day (Pump test in previous reports)
[ = 1/220 (Potentiometric surface map)
A = 11,400 Ft2 (600 Ft. length x 19 ft. max in water depth)
Q = 28,000 Ft2/Day

(%]




Therefore with an air/water ratio of 10, 280,000 Ft* of air is required per day. If that is
distributed over 60 air injection points, each point should deliver 3.3 scfin (standard cubic feet

per minute for a total of 200 scfm).

3.5 Trench Construction

It is planned to construct the trench with a large excavator. Since much of the excavated
material is saturated, it will be placed in a containment trench constructed prior to excavation.
This will control sediment from running offthe site. Once the spoil from the trench has dried the
soil from the containment trench and topsoil will be graded over the spoil pile and seeded.

Details are provided on Figure 4.

3.6 Air Delivery System

Air delivered to the air injection will be through a large header pipe sized to reduce
friction losses. The header pipe will be 3-inch Schedule 80 galvanized steel pipe buried 6” into
the gravel. Each air injection point will connect to the header pipe and flow will be controlled by
a 1-inch bronze gate valve accessible through a small valve box. Pressure at each injection point
can be monitored at the top of each injection point using an air-hose quick connect. Details are
shown on Figure 4.

The air compressor will have to provide 200 scfm at the required pressure. The

maximum pressure is:

Submergence 19 Ft. 228 inches
3” Friction Loss (700 Ft. @ .082 in./ft.) 57 inches
17 Friction Loss (40 Ft. @ .4 in./ft.) 16 inches
301 inches
Add Safety Factor of 1.2 60 inches
Total - 360 inches (13 psi)

A compressor that can deliver 200 scfm at 13 psi is required. It is also required that the
compressor deliver oil-free air. The exact compressor utilized will be based on noise generation,

manufacturers recommendations, and availability. Two options are possible:




- Roots Rotary Positive Blower, 30 H.P. motor, Frame 65, 1400 rpm.
- Two (2) Parallel Gast Rotary Valve Blowers, Model 1290, 15 H.P. motors.

Manufacturers literature is provided in Appendix B. The exact blower utilized will be
contingent on manufacturers recommendations. After compression, the air will increase in
temperature approximately 250°F. All piping within the compressor building and out to the

aeration trench will be to steel guard against temperature problems.
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4.0 OPERATION AND MONITORING

4.1 Operation and Monitoring

The system will be operated continuously. Pressure will be monitored at each injection

point and values adjusted to provide a uniform pressure at each point.

4.2 Monitoring
Ground water will be monitored to determine the effectiveness of the system. Existing

wells MW-26, MW-27, MW-28, MW-29, and MW-3 will be sampled quarterly and analyzed
using EPA Method 8260.
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l TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
I MEASURING POINT DEPTH TO STATIC DIFFERENCE
WELL DATE TOTAL WELL MEASURING ELEVATION* GROUND WATER WATER FROM PRIOR
NUMBER MEASURED  DEPTH (Ft) POINT ) (ft) ELEVATION (F)y MEASUREMENT
MW-1 01/23/91 30.00 Protective Casing 100.56 17.41 83.15
09/13/91 16.04 84.52 1.37
11/22/91 14.50 86.06 1.54
03/16/93 13.72 86.84 0.78
01/09/94 14.62 85.94 -0.90
04/19/94 14.48 86.08 0.14
07/20/94 14.38 86.18 0.10
10/24/94 14.73 85.83 -0.35
01/24/95 14.20 86.36 0.53
04/02/95 14.37 86.19 -0.17
07/31/95 14.76 85.80 -0.39
10/16/95 14.64 85.92 0.12
01/10/96 14.59 85.97 0.05
04/09/96 14.77 85.79 -0.18
07/20/96 15.84 84,72 -1.07
l 10/21/96 14.07 86.49 1.77
01/21/97 13.24 87.32 0.83
04/08/97 12.97 87.59 0.27
07/29/97 13.87 86.69 -0.90
10/16/97 12.26 88.30 1.61
” 02/09/99 14.34 86.22 -2.08
04/21/99 13.91 86.65 0.43
07/13/99 11.70 88.86 221
10/19/99 13.22 87.34 -1.62
m MW-2 01/23/91 30.00 Protective Casing 99.56 16.95 82.61
09/13/91 15.01 84.55 1.94
11/22/91 13.76 85.80 1.25
03/16/93 13.16 86.40 0.60
01/09/94 13.91 85.65 -0.75
04/19/94 13.80 85.76 0.11
07/20/94 13.65 85.91 0.15
10/24/94 13.88 85.68 -0.23
01/24/95 13.41 86.15 0.47
04/02/95 13.67 85.89 -0.26
07/31/95 13.81 85.75 -0.14
10/16/95 13.78 85.78 0.03
01/10/96 13.80 85.76 -0.02
04/09/96 13.98 85.58 -0.18
m 07/20/96 14.92 84.64 -0.94
10/21/96 13.15 86.41 1.77
01/21/97 12.41 87.15 0.74
04/08/97 . 12.21 87.35 0.20
07/29/97 13.15 86.41 -0.94
m 10/16/97 11.63 87.93 1.52
01/06/98 10.92 88.64 a.71
04/14/98 11.02 88.54 -0.10
07/17/98 13.03 86.53 -2.01
10/27/98 . 13.61 85.95 -0.58
m 02/09/39 13.68 85.87 -0.08
04/21/99 13.24 86.32 0.45
07/13/99 11.05 88.51 2.19
10/20/99 12.59 86.97 -1.54
MW-3 01/23/91 30.00 Protective Casing 98.33 17.28 81.05
09/13/91 14.66 83.67 2.62
11/22/91 13.63 84.70 1.03
d 03/16/93 12.89 85.44 0.74
01/09/94 13.66 84.67 -0.77
04/19/94 NM NM NM
07/20/94 13.18 85.15 na
10/24/94 13.27 85.06 -0.09
01/24/95 13.23 85.10 0.04
04/02/95 13.60 84.73 -0.37
07/31/95 13.34 84.99 0.26




I TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
l MEASURING POINT ~ DEPTH TO STATIC DIFFERENCE
WELL DATE  TOTAL WELL  MEASURING ELEVATION*  GROUND WATER WATER FROM PRIOR
NUMBER __ MEASURED _ DEPTH (FY) POINT @ @ ELEVATION (F)  MEASUREMENT
MW-3 Cont.  10/16/95 13.38 84.95 -0.04
01/10/96 13.85 84.48 -0.47
04/09/96 13.91 84.42 -0.06
07/20/96 14.55 83.78 -0.64
10/21/96 12.90 85.43 1.65
01/21/97 12.42 85.91 0.48
04/08/97 12.43 85.90 -0.01
07/29/97 13.18 85.15 -0.75
10/16/97 11.83 86.50 1.35
01/06/98 11.45 86.88 0.38
04/14/98 11.44 86.89 0.01
07/17/98 12.81 85.52 437
10/27/98 12.60 85.73 0.21
02/09/99 13.44 34.89 -0.84
04/21/99 12.75 85.58 0.69
07113199 1057 87.76 2.18
10/20/99 12:15 86.18 158
MW-4 01/23/91 50.00 Protective Casing 103.18 2017 83.01
09/13/91 18.54 84.64 1.63
l 11/22/91 17.45 86.03 1.39
03/16/93 16.49 86.69 0.66
01/09/94 17.28 85.90 -0.79
04/19/94 17.15 86.03 0.13
07/20/94 16.99 86.19 0.16
10/24/94 17.25 85.93 -0.26
01/24/95 16.78 86.40 0.47
04/02/95 16.98 86.20 -0.20
07/31/95 17.26 85.92 .0.28
10/16/95 17.01 86.17 0.25
01/10/96 16.95 86.23 0.06
04/09/96 17.15 86.03 -0.20
07/20/96 : 18.08 85.10 .0.93
10/21/96 16.28 86.90 1.80
II 01/21/97 15.37 87.81 0.91
04/08/97 15.14 88.04 0.23
07/29/97 16.05 87.13 -0.91
10/16/97 14.44 88.74 1.61
. 01/06/98 13.59 89.59 0.85
' 04/14/98 13.91 89.27 -0.32
07/17/98 16.40 86.78 2.49
10/27/98 17.05 86.13 » -0.65
02/09/99 17.08 86.10 -0.03
04/21/99 16.67 86.51 0.41
07/13/99 14.49 88.69 218
10420199 15.98 87.20 1.49
MW-5 01/23/91 30.00 Protective Casing 99.87 17.20 82.67
09/13/91 15.52 84.35 1.68
Il 11/22/91 14.19 85.68 133
03/16/93 13.47 86.40 072
01/09/94 14.31 85.56 -0.84
04/19/94 14.17 85.70 0.14
07/20/94 13.97 85.90 0.20
Il 10/24/94 14.21 85.66 -0.24
01/24/95 13.78 86.09 0.43
04/02/95 14.05 85.82 027
07/31/95 14.47 85.70 012
10/16/95 14.07 85.80 0.10
01/10/96 14.11 85.76 0.04
04/09/96 14.31 85.56 0.20
07/20/96 15.20 84.67 -0.89
10/21/96 13.44 86.43 1.76
01/21/97 ' 12.69 87.18 0.75
D4/08/97 12.52 87.35 017
07/29/97 13.37 86.50 -0.85
10/16/97 11.82 88.05 1.55




I TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
l MEASURING POINT DEPTH TO STATIC DIFFERENCE
WELL DATE TOTAL WELL  MEASURING ELEVATION* GROUND WATER WATER FROM PRIOR
NUMBER __MEASURED _ DEPTH (Ft) POINT (ft) ) ELEVATION (Ftf  MEASUREMENT
MW-5 Cont. 01/06/98 11.09 88.78 0.73
04/14/98 12.30 87.57 -1.21
07/17/98 13.32 86.55 -1.02
10/27/98 13.93 85.94 -0.61
02/09/99 14.04 85.83 0.11
04/21/99 13.54 86.33 0.50
07/13/99 11.37 88.50 217
10/20/99 12.89 8698 . -1.52
MW-6 01/23/91 35.00 Protective Casing 100.84 19.59 81.25
09/13/91 17.43 83.41 2.16
11/21/91 16.30 84.54 1.13
03/16/93 15.57 85.27 0.73
01/09/94 16.42 84.42 -0.85
04/19/94 16.29 84.55 0.13
I 07/19/94 15.79 85.05 0.50
10/24/94 15.83 85.01 -0.04
01/24/95 15.94 84.90 0.1
04/02/95 16.38 84.46 -0.44
II 07/31/95 15.88 84.96 0.50
10/16/95 16.01 84.83 -0.13
01/10/96 16.52 84.32 -0.51
04/09/96 16.70 84,14 -0.18
07/21/96 17.26 83.58 -0.56
10/21/96 15.62 : 85.22 1.64
m 01/21/97 15.21 85.63 0.41
04/08/97 15.30 85.54 -0.09
07/29/97 16.01 8483 -0.71
] . 10/16/97 15.01 85.83 1.00
; 01/06/98 14.69 86.15 0.32
: 04/14/98 14.45 86.39 0.24
07/17/98 15.62 85.22 147
10/27/98 15.77 85.07 -0.15
02/09/99 16.34 84.50 -0.57
04/21/99 15.57 85.27 0.77
07/13/99 13.66 87.18 1.91
10/19/99 15.04 85.80 -1.38
MW-7 01/23/91 35.00 Protective Casing 100.23 19.01 81.22
09/13/91 17.43 82.80 1.58
11/21/91 16.00 84.23 1.43
03/16/93 14.91 85.32 1.09
01/09/94 ) 15.99 84.24 -1.08
04/19/94 15.83 84.40 0.16
II 07/19/94 15.24 84.99 0.59
10/24/94 15.32 84.91 -0.08
01/24/95 15.54 84.69 0.22
04/02/95 16.00 84.23 -0.46
07/31/95 1557 84.66 0.43
Il 10/16/95 15.61 84.62 -0.04
01/10/96 16.13 84.10 -0.52
04/09/96 16.30 83.93 0.17
07/21/96 16.81 83.42 -0.51
10/21/96 15.15 85.08 1.66
01/21/97 14.81 85.42 0.34
04/08/97 14.91 85.32 -0.10
07/29/97 . 15.48 84.75 -0.57
10/16/97 1452 85.71 0.96
01/06/98 13.27 86.96 1.25
04/14/98 14.02 86.21 -0.75
07/17/98 15.10 85.13 -1.08
10/27/98 15.21 85.02 0.1
02/09/99 15.86 84.37 -0.65
04/21/99 14.96 85.27 0.90
07/13/99 13.03 87.20 1.93
10/19/99 14.43 85.80 1.40




I TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
I MEASURING POINT DEPTH TO STATIC DIFFERENCE
WELL DATE TOTAL WELL MEASURING ELEVATION* GROUND WATER WATER FROM PRIOR
NUMBER MEASURED _ DEPTH (Fi) POINT (ft) ft) ELEVATION (Ff) MEASUREMENT
MW-8 01/23/91 35.00 Protective Casing 101.47 20.16 81.31
09/13/91 18.80 82.67 1.36
11/21/91 17.29 84.18 1.51
03/16/93 16.03 85.44 1.26
01/09/94 17.23 84.24 -1.20
04/19/94 17.05 84.42 0.18
07/19/94 16.50 84.97 0.55
10/24/94 16.56 84.91 -0.06
01/24/95 16.79 84.68 -0.23
04/02/95 17.24 84.23 -0.45
07/31/95 16.94 84.53 0.30
10/16/95 16.88 84.59 0.06
01/10/96 17.38 84.09 -0.50
04/09/98 17.54 83.93 -0.16
07/21/96 18.10 83.37 -0.56
I 10/21/96 16.40 85.07 1.70
11/22/96 16.42 85.05 -0.02
01/21/97 16.05 85.42 0.37
04/08/97 16.11 85.36 -0.06
07/29/97 16.69 84.78 -0.58
I| 10/16/97 15.69 85.78 1.00
01/06/98 15.38 86.09 0.3
04/14/98 15.15 86.32 0.23
07/17/98 16.29 85.18 -1.14
10/27/98 16.39 85.08 -0.10
02/09/99 17.02 84.45 -0.63
04/21/99 16.08 85.39 0.94
07/13/99 . 1413 87.34 1.95
10/19/99 156.56 85.91 -1.43
MW-9 01/26/91 30.00 Protective Casing 102.18 20.08 82.10
09/13/91 18.93 83.25 1.15
11/21/91 17.35 84.83 1.58
03/16/93 16.19 85.99 1.16
II 01/09/94 17.31 84.87 -1.12
04/19/94 17.33 84.85 -0.02
07/19/94 16.85 85.33 0.48
10/24/94 . 17.05 85.13 -0.20
01/24/95 16.92 85.26 0.13
m 04/02/95 17.23 84.95 -0.31
07/31/95 17.30 84.88 -0.07
10/16/95 17.16 85.02 0.14
01/10/96 17.39 84.79 -0.23
04/09/96 17.58 84.60 -0.19
07/21/96 18.38 83.80 -0.80
10/21/96 16.65 85.53 1.73
01/21/97 16.12 86.06 0.53
04/08/97 16.04 86.14 0.08
07/29/97 16.67 85.51 -0.63
n 10/16/97 15.29 86.89 1.38
01/06/98 14.78 87.40 0.51
04/14/98 14.89 87.29 -0.11
07/17/98 16.30 85.88 -1.41
10/27/98 16.62 85.56 -0.32
n 02/09/99 17.14 85.04 -0.52
04/21/99 16.38 85.80 0.76
07/13/99 14.27 87.91 211
10/19/99 15.75 86.43 -1.48
II MW-10 01/26/91 30.00 Protective Casing 101.34 19.68 81.66
09/13/91 18.56 82.78 1.12
11/21/91 16.96 84.38 1.60
03/16/93 15.64 85.70 1.32
01/09/94 16.89 84.45 -1.25
04/19/94 16.73 84.61 0.16
07/19/94 16.29 85.05 0.44
10/24/94 16.39 84.95 -0.10




I TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
I MEASURING POINT DEPTH TO STATIC DIFFERENCE
WELL DATE TOTAL WELL MEASURING ELEVATION* GROUND WATER WATER FROM PRIOR
NUMBER MEASURED _ DEPTH (F1) POINT () (ff) ELEVATION (F)  MEASUREMENT
MW-10 Cont. 01/24/95 16.48 84.86 -0.09
04/02/95 16.88 84.46 -0.40
07/31/95 16.82 84.52 0.086
10/16/95 16.65 84.69 0.17
01/10/96 17.01 84.33 -0.36
04/09/96 17.20 84.14 -0.19
07/21/96 17.85 83.49 -0.65
10/21/96 16.13 85.21 1.72
01/21/97 15.73 85.61 0.40
04/08/97 15.70 85.64 0.03
07/29/97 16.28 85.06 -0.58
10/16/97 15.16 86.18 1.12
01/06/98 14.74 86.60 0.42
04/14/98 14.65 86.69 0.09
07/17/98 15.90 85.44 -1.25
I 10/27/98 16.04 85.30 -0.14
02/09/99 16.61 84.73 -0.57
04/21/99 15.68 85.66 0.93
07/13/99 13.68 87.66 2.00
l 10/19/99 15.15 86.19 -1.47
MW-11 01/26/91 30.00 Protective Casing 100.60 19.27 81.33
09/13/91 17.81 82.79 1.46
11/21/91 16.35 84.25 1.46
03/16/93 15.20 85.40 1.15
Il 01/09/94 16.31 84.29 -1.11
04/19/94 16.17 84.43 0.14
07/19/94 15.63 84,97 0.54
10/24/94 15.72 84.88 -0.09
01/24/95 15.89 84.71 -0.17
04/02/95 16.33 84.27 -0.44
07/31/95 16.03 84.57 0.30
10/16/95 16.00 84.60 0.03
01/10/96 16.45 84.15 -0.45
: 04/09/96 16.62 83.98 -0.17
' 07/21/96 17.21 83.39 -0.59
10/21/96 15.52 85.08 1.69
01/21/97 15.15 85.45 0.37
04/08/97 15.19 85.41 -0.04
m 07/29/97 15.78 84.82 -0.59
10/16/97 14.75 85.85 1.03
01/06/98 14.44 86.16 0.31
04/14/98 14.22 86.38 0.22
07/17/98 15.41 85.19 -1.19
m 10/27/98 15.50 85.10 -0.09
02/09/99 16.11 84.49 -0.61
04/21/99 15.21 85.39 0.90
07/13/99 13.25 87.35 1.96
II 10/19/99 14.68 85.92 -1.43
MW-12 01/26/91 34.00 Protective Casing 100.69 19.24 81.45
09/13/91 17.59 83.10 1.65
11/21/91 16.21 84.48 1.38
03/16/93 15.22 85.47 0.99
01/09/94 16.25 84.44 -1.03
04/19/94 16.13 84.56 0.12
07/19/94 15.63 85.06 0.50
10/24/94 15.73 84.96 -0.10
01/24/95 15.80 84.89 -0.07
04/02/95 16.23 84.48 -0.43
07/31/95 15.96 84.73 0.27
10/16/95 15.93 84.76 0.03
01/10/96 16.35 84.34 -0.42
04/09/98 16.52 84.17 -0.17
07/21/96 17.15 83.54 -0.63
10/21/96 15.48 85.21 1.67
01/21/87 15.04 85.65 0.44




I TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
l MEASURING POINT DEPTH TO STATIC DIFFERENCE
WELL DATE TOTAL WELL MEASURING ELEVATION* GROUND WATER WATER FROM PRIOR
NUMBER MEASURED  DEPTH (FY) POINT _{1 ) ELEVATION (Ft}  MEASUREMENT
MW-12 Cont. 04/08/97 15.10 85.59 -0.06
07/29/97 15.73 84.96 -0.63
1016/97 14.57 86.12 1.16
01/06/98 14.22 86.47 0.35
04/14/98 14.09 86.60 0.13
07/17/98 15.35 85.34 -1.26
10/27/98 15.36 85.33 -0.01
02/09/99 16.00 84.69 -0.64
04/21/99 15.19 85.50 0.81
07/13/99 13.12 87.57 2.07
I 10/19/99 14.63 86.06 -1.51
MW-13 09/13/91 45,00 Protective Casing 99.25 15.10 84.15
11/21/91 13.95 85.30 1.15
I 03/16/93 13.22 86.03 0.73
01/09/94 14.03 85.22 -0.81
04/19/94 13.90 85.35 0.13
07/20/94 13.70 85.55 0.20
10/24/94 13.86 85.39 -0.16
01/24/95 13.56 85.69 0.30
04/02/95 13.87 85.38 -0.31
07/31/95 ' 13.84 85.41 0.03
10/16/95 13.83 85.42 0.01
01/10/86 14.02 85.23 -0.19
04/09/96 14.20 85.05 -0.18
07/20/96 15.04 84.21 -0.84
10/21/96 13.31 85.94 1.73
01/21/97 12.70 86.55 0.61
04/08/97 12.48 86.77 0.22
07/29/97 13.43 85.82 -0.95
10/16/97 12.02 87.23 1.41
01/06/98 11.44 87.81 0.58
04/14/98 11.50 87.75 -0.06
07/17/98 13.10 86.15 -1.60
m 10/27/98 13.58 85.67 -0.48
02/09/99 13.81 85.44 -0.23
04/21/99 13.22 86.03 0.59
07/13/99 11.08 88.17 2.14
10/20/99 12.64 86.61 -1.56
m MW-14 09/13/91 35.00 Protective Casing 98.74 14.60 84.14
11/21/91 13.61 85.13 0.99
03/16/93 13.00 85.74 0.61
01/09/94 13.71 85.03 -0.71
m 04/19/94 13.63 85.11 0.08
07/20/94 13.39 85.35 0.24
10/24/94 13.48 85.26 -0.09
01/25/95 13.26 85.48 0.22
04/02/95 13.61 85.13 -0.35
07/31/95 13.44 85.30 0.17
10/16/95 13.52 85.22 -0.08
01/10/96 13.76 84.98 -0.24
04/09/96 13.96 84.78 -0.20
07/20/96 14.74 84.00 -0.78
' 10/21/96 13.03 85.71 1.71
01/21/97 12.47 86.27 0.56
04/08/97 12.44 86.30 0.03
07/29/97 13.30 85.44 -0.86
10/16/97 11.93 86.81 1.37
01/06/38 11.46 87.28 0.47
04/14/98 11.48 87.26 -0.02
07/17/98 12.94 85.80 -1.46
10/27/98 13.25 85.49 -0.31
02/09/99 13.59 85.15 -0.34
04/21/99 12.96 85.78 0.63
07/13/99 10.85 87.89 2.11
10/20/99 12.42 86.32 -1.57

N




I TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
I MEASURING POINT  DEPTH TO STATIC DIFFERENCE
WELL DATE  TOTAL WELL ~ MEASURING ELEVATION*  GROUND WATER WATER FROM PRIOR
NUMBER __ MEASURED _ DEPTH (FY) POINT () ™ ELEVATION (Ft) _ MEASUREMENT
MW-15 09/13/91 3400  Protective Casing 100.05 16.30 83.75
11721/91 15.01 85.04 1.29
03/16/93 13.95 86.10 1.06
01/09/94 14.91 85.14 -0.96
04/19/94 14.80 85.25 0.11
: 07/20/94 14.56 85.49 0.24
10724194 14.73 85.32 0.47
- 01/24195 16.00 84.05 1.27
04/02/95 14.80 85.25 1.20
: 07/31/95 14.82 85.23 0.02
10/16/95 14.74 85.31 0.08
01/10/96 - 14.95 85.10 0.21
04/09/96 15.11 84.94 0.16
07/20/96 15.96 84.09 0.85
' 10/21/96 14.22 85.83 174
I 01/21/97 13.64 86.41 0.58
04/08/97 13.53 86.52 0.1
07/29/97 14.32 85.73 0.79
10/16/97 12.90 87.15 1.42
01/06/98 12.30 87.75 0.60
v 04/14/98 12.38 87.67 0.08
07/17/98 13.93 86.12 1.55
10/27/98 1438 85.67 0.45
02/09/99 14.68 85.37 -0.30
04/21/99 14.03 86.02 0.65
0713199 11.90 88.15 2.13
10/20/99 13.42 86.63 1.52
MW-17D 04/02/95 19.00  Protective Casing 101.29 16.80 84.49
- 07/31/95 16.48 84.81 0.32
! 10/16/95 16.51 84.78 0.03
01/10/96 16.90 84.39 0.39
04/09/96 17.10 84.19 0.20
07/21/96 17.70 83.59 -0.60
10/21/96 16.02 85.27 1.68
01121197 15.60 85.69 0.42
04/08/97 15.64 85.65 0.04
07/29/97 16.32 84.97 0.68
10/16/97 15.11 86.18 1.21
01/06/98 14.80 86.49 0.31
II 04/14/98 14.68 86.61 0.12
07/17/98 15.92 85.37 1.24
10727/98 15.95 85.34 0.03
02/09/99 16.63 84.66 -0.68
II 04121/99 15.82 85.47 0.81
07/13/99 13.77 87.52 2.05
10119799 15.32 85.97 155
MW-17A 04/02/95 2600 Protective Casing 100.57 16.05 8452
II 07/31/95 15.75 84.82 0.30
10/16/95 15.77 84.80 0.02
01/10/96 16.18 84.39 0.41
: 04/09/96 : 16.37 84,20 0.19
07/21/96 16.98 83.59 0.61
10/21/96 15.30 85.27 1.68
01/21/97 14.88 85.69 0.42
04/08/97 14.92 85.65 -0.04
07/29/97 15.59 84.98 0.67
10116197 14.41 86.16 1.18
01/06/98 14.09 86.48 0.32
04/14/98 13.95 86.62 0.14
0717198 15.20 85.37 1.25
10/27/98 15.23 85.34 0.03
] 02/09/99 15.88 84.69 0.65
| 04/21/99 15.10 85.47 0.78
07/13/99 13.02 87.55 2.08
10/19/99 14.54 86.03 1.52




l TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
I MEASURING POINT DEPTH TO STATIC DIFFERENCE
WELL DATE TOTAL WELL  MEASURING ELEVATION* GROUND WATER WATER FROM PRIOR
NUMBER  MEASURED _ DEPTH (Ft) POINT s} s} ELEVATION (Ff  MEASUREMENT
MW-178 04/02/95 34.00 Protective Casing 101.28 16.79 84.49
07/31/95 16.50 84.78 0.29
10/16/95 16.51 84.77 -0.01
01/10/96 ‘ 16.92 84.36 -0.41
04/09/96 17.10 84.18 0.18
07/21/96 17.71 83.57 -0.61
10/21/96 16.02 85.26 1.69
01/21/97 15.64 85.64 0.38
04/08/97 15.67 85.61 -0.03
07/29/97 16.30 84.98 -0.63
10/16/97 15.16 86.12 1.14
01/06/98 14.84 86.44 0.32
04/14/98 14.70 86.58 0.14
07/17/98 15.92 85.36 -1.22
10/27/98 16.00 85.28 -0.08
02/09/99 16.62 84.66 -0.62
04/21/99 15.79 85.49 0.83
07/13/99 13.77 87.51 2.02
10/19/99 15.26 86.02 -1.49
” MW-17C 04/02/95 61.00 Protective Casing 101.33 16.93 84.40
07/31/95 16.66 84.67 0.27
10/16/95 16.64 84.69 0.02
01/10/96 17.08 84.25 -0.44
04/09/96 17.25 84.08 017
m 07/21/96 17.85 83.48 -0.60
10/21/96 16.17 85.16 1.68
01/21/97 15.75 85.58 0.42
04/08/97 15.80 85.53 -0.05
07/29/97 16.46 84.87 -0.66
10/16/97 15,33 86.00 1.13
01/06/98 15.00 86.33 0.33
04/14/98 14.85 86.48 0.15
07/17/98 16.09 85.24 -1.24
Il 10/27/98 16,17 85.16 .0.08
02/09/99 16.77 84.56 -0.60
04/21/99 15.95 85.38 0.82
07/13/99 13.94 87.39 2.01
10/19/99 15.43 85.90 -1.49
MW-18 04/02/95 28.00 Protective Casing 98.72 14.77 83.95
07/31/95 14.21 84.51 0.56
10/16/95 14.25 84.47 0.04
01/10/96 14.90 83.82 -0.65
04/09/96 15.05 83.67 0.15
07/21/96 15,44 83.28 -0.39
10/21/96 1378 84.94 1.66
11/22/96 13.84 84.88 -0.06
01/21/97 13.54 85.18 0.30
‘ J 04/08/97 13.66 85.06 -0.12
07/29/97 14.13 84.59 -0.47
10/16/97 13.34 85.38 0.79
01/06/98 13.13 85.59 0.21
04/14/98 12.79 85.93 0.34
07/17/98 13.75 84.97 0.96
10/27/98 13.82 84.90 -0.07
02/09/99 1458 84.14 -0.76
04/21/99 13.58 85.14 1.00
) 07/13/99 11.66 87.06 1.92
10/19/99 13.01 85.71 -1.35
MW-19 04/02/95 28.00 Protective Casing 99.08 14.86 84.22
07/31/95 14.29 84.79 0.57
10/16/95 14,39 84.69 0.10
01/10/96 14.98 84.10 -0.59
04/09/96 15.14 83.94 -0.16
07/21/96 15.62 83.46 -0.48




' TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
l MEASURING POINT DEPTH TO STATIC DIFFERENCE
WELL DATE TOTAL WELL MEASURING ELEVATION* GROUND WATER WATER FROM PRIOR
NUMBER MEASURED DEPTH (Ft) POINT [tis} () ELEVATION (Ft)  MEASUREMENT
MW-19 Cont. 10/21/96 14.00 85.08 1.62
11/22/96 14.03 85.05 -0.03
01/21/97 13.69 85.39 0.34
04/08/97 13.76 85.32 -0.07
07/29/97 14.37 84.71 -0.61
10/16/97 13.47 85.61 0.90
01/06/98 13.21 85.87 0.26
04/14/98 12.890 86.18 0.31
07/17/98 13.96 85.12 -1.06
10/27/98 14.11 84.97 -0.15
02/09/99 14.74 84.34 -0.63
04/21/99 13.91 85.17 0.83
07/13/99 11.99 87.09 1.92
10/19/99 13.35 85.73 -1.36
I MW-20 11/22/96 28.00 Protective Casing 101.09 . 16.28 84.81
01/21/97 16.08 85.01 0.20
04/08/97 16.04 85.05 0.04
07/29/97 16.46 84.63 -0.42
10/16/97 15.76 85.33 0.70
01/06/98 15.61 85.48 0.156
04/14/98 15.13 85.96 0.48
07/47/98 16.15 84.94 -1.02
10/27/98 16.07 85.02 0.08
02/09/98 16.94 84.15 -0.87
04/21/99 15.48 85.61 1.46
07/13/99 13.50 87.59 1.98
10/19/99 15.25 85.84 -1.75
MwW-21 11/22/96 25.00 Protective Casing 98.88 14.36 84.52
01/21/97 14.26 84.62 0.10
04/08/97 ’ 98.89 14.41 84.48 -0.14
07/29/97 14.54 84.35 -0.13
10/16/97 14.18 84.71 0.36
01/06/98 1417 84.72 0.01
04/14/98 13.60 85.29 057
a7/17/98 14.21 84.68 -0.61
10/27/98 1422 84.67 -0.01
02/09/99 15.29 83.60 -1.07
04/21/99 13.94 84.95 1.35
07/13/99 12.03 86.86 1.91
10/19/99 13.41 85.48 -1.38
MW-22 11/22/96 24.50 Protective Casing 97.16 12.88 84.28
01/21/97 12.94 -« 8422 -0.06
04/08/97 97.14 13.42 83.72 -0.50
07/29197 13.16 83.98 0.26
10/16/97 13.23 83.91 -0.07
01/06/98 13.46 83.68 -0.23
04/14/98 12.80 84.34 0.66
07/17/98 12.65 84.49 0.15
10/27/98 12.90 84.24 0.25
02/09/99 14.35 82.79 -1.45
, 04/21/99 13.15 83.99 1.20
: 07/13/39 11.45 85.69 1.70
10/19/99 . 1222 84.92 -0.77
MW-23 11/22/96 25.00 Protective Casing 97.33 12.72 84.61
01/21/97 12.59 84.74 0.13
04/08/97 97.30 13.07 84.23 -0.51
07/29/97 13.14 84.16 -0.07
10/16/97 13.06 84.24 0.08
01/06/98 13.13 84.17 -0.07
04/14/98 12.52 84.78 0.61
07/17/98 12.64 84.66 -0.12
10/27/98 12.84 84.46 -0.20
02/09/99 14.16 83.14 -1.32




I TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.
I MEASURING POINT DEPTHTO STATIC DIFFERENCE
WELL DATE TOTAL WELL MEASURING ELEVATION* GROUND WATER WATER FROM PRIOR
NUMBER MEASURED _ DEPTH (Ft) POINT (f) ft) ELEVATION (Ft)  MEASUREMENT
MW-23 Cont. 04/21/99 13.25 84.05 0.91
07/13/99 11.55 85.75 1.70
10/19/99 12.39 84.91 -0.84
MW-24 11/22/96 27.00 Protective Casing 103.42 17.91 85.51
01/21/97 17.56 85.86 0.35
04/08/97 103.41 17.40 86.01 0.15
07/29/97 17.72 85.69 -0.32
10/16/97 16.58 86.83 1.14
01/06/98 ’ 16.01 87.40 0.57
I 04/14/98 16.17 87.24 -0.16
07/17/98 17.49 85.92 -1.32
10/27/98 17.40 86.01 0.09
02/09/99 18.09 85.32 -0.69
04/21/99 16.98 86.43 1.11
l 07/13/99 14.88 88.53 2.10
10/19/99 ' 16.51 86.90 -1.63
MW-25 04/08/97 25.00 Protective Casing 97.64 14.23 83.41 -
a7/29/97 13.77 83.87 0.46
10/16/97 13.99 83.65 -0.22
01/06/98 14.37 83.27 -0.38
04/14/98 13.65 83.99 0.72
07/17/98 13.26 84.38 0.39
10/27/98 13.57 84.07 -0.31
02/09/99 15.17 82.47 -1.60
04/21/99 13.75 83.89 1.42
07/13/99 12.16 85.48 1.59
10/19/99 12.814 84.83 -0.65
lI MW-26 04/08/97 25.00 Protective Casing 96.11 13.06 83.05 -
07/29/97 12.23 83.88 0.83
10/16/97 12.75 83.36 -0.52
01/06/98 13.40 82.71 -0.65
04/14/98 12.61 83.50 0.79
07/17/98 11.64 84.47 0.97
10/27/98 12.16 83.95 -0.52
02/09/99 14.13 81.98 -1.97
04/21/99 12.41 83.70 1.72
07/13/99 1M1 85.00 1.30
Il 10/19/99 11.40 84.71 -0.29
MW-27 04/08/97 25.00 Protective Casing 96.17 13.06 83.11 -
07/29/97 12.21 83.96 0.85
‘ 10/16/97 12.79 83.38 -0.58
01/06/98 13.56 82.61 -0.77
04/14/98 12.75 83.42 0.81
07/17/98 11.53 84.64 1.22
10/27/98 12.09 84.08 -0.56
02/09/99 14.29 81.88 -2.20
04/21/99 12.53 83.64 1.76
07/13/99 11.41 84.76 1.12
10/19/99 11.48 84.69 -0.07
MW-28 07/17/98 25.00 Protective Casing 97.93 14.32 83.61 -
10/27/98 14.43 83.50 -0.11
02/09/99 15.71 82.22 -1.28
04/21/99 14.28 83.65 1.43
07/13/99 12.41 85.52 1.87
10/19/99 13.48 84.45 -1.07




TABLE 1. GROUND-WATER MEASUREMENTS AND ELEVATIONS,
SCHLUMBERGER OILFIELD SERVICES FACILITY, ARTESIA, NEW MEXICO.,

MEASURING POINT DEPTH TO STATIC DIFFERENCE
WELL DATE TOTAL WELL MEASURING ELEVATION* GROUND WATER WATER FROM PRIOR
NUMBER MEASURED _ DEPTH (Ft) POINT {ft) (ft) ELEVATION (F) MEASUREMENT
MW-29 07/17/98 25.00 Protective Casing 97.04 14.07 82.97 -
10/27/98 14.36 82.68 -0.29
02/09/99 15.83 81.21 -1.47
04/21/99 14.48 82.56 1.35
07/13/99 12.84 84.20 1.64
10/19/99 13.35 83.69 -0.51
MW-30 07/17/98 25.00 Protective Casing 96.58 12.68 83.90 -
10/27/98 13.12 83.46 -0.44
02/09/99 14.88 81.70 -1.76
04/21/99 13.38 83.20 1.50
07/13/99 11.85 84.73 1.53
10/19/99 12.28 84.30 -0.43

NOTES:
NM = not measured
* = measured from a temporary benchmark of arbitrary elevation = 100.00 feet.
Benchmark is located on the concrete right up against the east shop wall,
at the northeast corner of the shop.
** = water level measurement may be in error
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MONITORING WELL MW-25

LOCATION: Dawell Schiumberger, frtesia, New Mexico

North of MW-22
T175, REGE, Sec 4 SE 174, SW 1/4
L0G: Western Water Consuitants Inc.

(Kevin Mattsonl

ORILLER: Scarbourgh Orilling (Lone Scorbourghl

STATE ENGINEER NO: NA
INSTALLATION DATE: March 3, 1997

WELL OWNER: Dowell Schlumberger Inc. (UN 90-125)
ORILLING METHOD: Air Rotary, 5.0 0D

CASING: 2" Dia. Flush Joint Sch. 40 PVC

SCREEN: Slotted Casing: 0.020 Inch Slots

FILTER PACK: 8/16 Mesh Silico Sond

WATER TABLE ELEVATION: NA

(Reperence Datum: Arbitrary = 100.00 peet)

DESCRIPTIONS
Depth(Ft)

] EUIE brn-pale yellowish brn
(3YR 5/2-10YR 6/2), no odor, 0 ppm PID

5+ orange L0TR
calcareous, domp-sli?htiy danp, no
or stoining {I ppn PID

| damp, na HC staining or odor, O ppn PID

: clay content, very domp-sliahtly noist,
bolls up, minor gravel, no
1 odor, 0 ppn PID

| SILTY CLAY: It bra, arovel to 1" dia,,
calcareous, soturate

1 staining § ppn PID

25~

1 SILTY CLAY: Binkish gry 9YR B/1 to very pale
/2, minor clay, minor aroveL
C odor

SILTY CLAY: pinkish gry, silty, calcareous,

{ staining or

, sticky, no odor or

LITHOLOGY

CORE

I
|

WELL CONSTRUCTION DIAGRAM

Depth(Ft)

Elevation

Laboratory T0C Elev. 98.88 ft
e~ Locking Nell L

= Protector

95
--- Concrete Seal |

no soi | somples col lected

=3

--- Bentonite Seal |

90

2" PNC Casing |
10

85

-- Filter Pack L
15

80+

2" PVC Soreen |og

] [l
170250 = L
Bottom Cap b




MONITORING WELL MW-Zb

LOCATION: Dowell Schlumberger, Artesic, New Mexico WELL OWNER: Dowel!l Schiumberger Inc. (N 90-123)
Very northeast corner of property ORILLING METHOD: Air Rotary, 5.0 OO
7176, Reek, Sec 4 SE 174, SW 1/4 CASING: 2" Dia. Flush Joint Sch. 40 PVC
L06: Western Water Consultants Inc. (Kevin Mattson) SCREEN: Slotted Casings 0.020 Inch Slots
ORILLER: Scarbourgh Oritling (Lane Scarbourgh) FILTER PACK: 8/16 Mesh Silica Sond
STATE ENGINEER NO: NA WATER TABLE ELEVATION: NA
INSTALLATION DATE: March 3, 1997 {Reperence Datum: Arbitrary = 100.00 reet)

DESCRIPTIONS LITHOLOGY WELL CONSTRUCTION DIHGR?P o)
Depth(Ft) ePT Ft
CORE Elevatiaon

1 Loborotory TOC Efev. 98.88 ¢t [
===~ Locking Hell -
| ¥ Protector |

Dj CSILTY CLAY: pale brn (SYR 5/2), colcareous, -0
snall gravel to 1/8%, very slightly damp, 95
1 no odor, 0 ppm PID L
cgask——— Concrete Seal |
............................. no soi | samples collected L
SILTY CLAY: Elnleh gry MR 871, calcareous, B

tn gravel ® L1-12’, Ist closts to 3/8", increase —~ Bentanite Seal 3
1 in clay content with depth, very sliﬁhtly ertonite Segh
1 danp, no HC odor or staining 0 ppn PID -
2" PYC Cosing |

10 10
: 81
............................................. —- Filter Pack L
SILTY CLAT: It brn, increose in cloy content, B

157 colcareous, noist at 18°, saturated ot 207, 15
7 minor Eravel at 23°, no HC staining or odor, a0+
1 0 ppr PID L

20— 2" PVC Screen  Lop
: 73 “:
] 1102505t I
Bottom Cap -

25-J =25




MONITORING WELL MW-27

LOCATION: Dowell Schlumberger, Artesia, New Mexico WELL OWNER: Dowell Schlumberger Inc. [JN 90-125)
filong the east property |ine near the northeast corner  DRILLING METHOD: Air Rotary, 5.0" 0D
T175, Reet, Sec 4, SE 174, SW 1/4 CASING: 2" Dia. Flush Joint Sch. 40 PYC
L0G: Western Woter Consultants Inc. (Kevin Mattsonl SCREEN: Stotted Cosing; 0.020 Inch Slots
DRILLER: Scarbourgh Drilling (Lane Scorbourgh) FILTER PACK: 8/1b Mesh Silica Sand
STATE ENGINEER NO:  NA WATER TABLE ELEVATION: NA
INSTALLATION DATE: March 3, 1997 (Reperence Datum: Arbitrary = 100.00 reet)
DESCRIPTIONS LITHOLOGY WELL CONSTRUCTION DIAGRAM
Depth(Ft) Depthlpt)
pERE CORE Elevatian
- Loboratory TOC Elev. 98.88 ¢t
1 = see(- Lacking Hell L
H Protector

SILTY CLAY: dark brn soil, very slightly
danp, no odor, O ppn PID

SILTY CLAY: pinkish gry 5YR 871, calcareous,
very slightly domp, no HC odor or staining
1 0 ppn PIH

95

--- Concrete Seal |

no soi | somples collected L
- Bentonite Seal | g

SSILTY CLAY: It brn, calcareous, danp, no HC
staining or odor, 0 ppn PIO

SSILTY CLAY: pinkish gry (SYR B/1), calcareous,
eosy drilling domp, no HC staining or odor,
1010 ppn PID

| SILTY CLAY: It ben, calcoreous, no odor or
“.staining 0 ppn PID

SILTY CLAY: pinkish gry, calcoreous, damp,
503{ drilling moist ond bolls up © 18,
159 dorker gry ond saturated 2 20°, no staining
4 or odor, 6 ppn PID

90

4 2" PC Cosing |

85

-= Filter Pack L

80 4

H
Ll

|
1

20~ r-== 2" PVC Screen Loog
_ | -

1 1D 25.0 gt L

Botton Cap L

1
Ly

T
||||||l|[l|]ml]||ll

!l

[
|
i

25—



MONITORING WELL MW-2Z8

LOCATION: Dowell Schiumberger, Artesia, Mew Mexico WELL OWNER: Dowel | Schlumberger Inc. (JN 90-125)
filong praperty |ine pence north of M-25 ORILLING METHOD: Air Rotary, 3 1/9" 0D
1175, ReeE, Sec 4 NE 174 SW 1/4 CASING: 2" Dia. Flush Joint Sch. 40 PVC
LOG: Western Woter Consuitants Inc. (Kevin Mattson) SCREEN: Slotted Cosing; 0.020 Inch Slots
ORILLER: Scarbourgh Drifling (Lane Scarbourgh! FILTER PACK: 8716 Mesh Silica Sond
STATE ENGINEER NO: NA WATER TABLE ELEVATION: NA
INSTALLATION DATE: fipril 14, 1998 . (Reperence Dotum: Arbitrary = 100.00 peet)
DESCRIPTIONS LITHOLOGY WELL CONSTRUCTION DIAGR?P i)
e
Depth(Ft} CORE Elevo‘rFi,on "
: Loboratory TOC Elev. 98.88 pt
4 semsehSR Lacking Helt L

] Protector

U_S_'[L]'YGLMdkbmso,Lnoodor‘Upmem .......... —— —_ 0
........................................... %EP} EEEE _— CUI’]CFETE Seugls i
4 SILTY CLAY: It reddish brn, very slightly RRE, Bann i

donp, no odor or staining O ppn PID

no sai | somples collected L

B o O - Bentonite Seal | 5
| SILTY CLAY: It pinkish brn, calcoreous,
gypsum crystals, sli?htly danp, no HC odor 90
1 or staining 0 ppa PID o
4 przzzs—— 2" PVC Cosing L
0 |SILTY CLAY: reddish ben, colcareous, very | =
slightl{ damp, no HC staining or odor, g5
1 0 ppn PID I
| SILTY CLAY: 1t gry, colcareous, increase in == — Filter Pock L
clay content, dry- very slightly danp, no ———
151 HC staining or odor, 0" ppn PID iy —15
— 80

SILTY CLAY: reddish brn-orange brn, carbonate
closts, balls up at 17 ft., no HC odor or
7 staining, 0 ppn PID

!

20 E::T__ 2" PVC Screen  {op
1 7 L
== : 5 7
T — -
— { 1D 25.0 ft L
=== : i~ Botton Cop L
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Detachable feet permit
vertical or horizontal
mounting

NI
EN SN B3

Because you can install the Roots Uni-
versal RAl blower so many different
ways, we don't have to build so many
different models. That means savings
we can pass along to you. This versa-
tile Roots blower can actually cost less
than ordinary competitive units, espe-
cially when you consider the lower
freight costs from our centralized plant
to most states.

LI N N

Roots Universal RAI blowers give you
on-time delivery because we ship all
new orders cut of stock with faster re-
sponse than ever before. You can
schedule your production-—anticipate
your costs— reduce your inventory —
meet your customers’ deadlines.

Sixteen frame sizes
offer a wide range of
performance specifications

Drive shaft can be located
in any of several positions;
cylindrical roller bearings
give extended service life

VERTICAL GEAREND  DRIVE SHAFT ON BOTTOM  DRIVE SHAFT ON TOP

VERTICAL MOUNTING
(Horizontal air flow)

Lospgess weln ity

Our competitors warrant their blowers
for one year or less, starting the day of
receipt. Roots protects you and your
customers with an uncontested war-
ranty” that guarantees we’ll repair or
replace any unit that malfunctions for
any reason during the first 18 months
of use. And, we'll do it fast. Replace-
ment units are shipped quickly from in-
ventories at the Roots plant, or the
nearest distributor location.

* Covers frame sizes 22 through 615

Roots Universal RAI blowers are
backed by the industry's largest direct
sales and distributor service network,
with approximately 100 sales and dis-
tributor offices throughout the United
States and Canada.

Gerssatile performanee
The Roots Universal RAI blower is
available in 16 frame sizes, offering 1
to 15 PSIG of pressure, 16" Hg of vac-
uum, and flows from 2 to 2070 CFM.
You can mount this versatile unit any i
way you want, vertically or horizontally.
You can rotate the drive shaft in either
direction. You can fit the Universal RAI
right into most O.E.M. packages as
original equipment, or as an economi-
cal replacement blower.

[EEE RRTETTETRRNET B DETIL RO
When your product or system includes
a real Roots blower (instead of a so-
called Roots-type blower), your cus-
tomers know they're getting the most
job-proven blower in the world.
There’s confident satisfaction in using
the original, the one others imitate. )
The Roots name reflects and rein-
forces the quality you build into your
equipment.




Gearbox breather and plugs
are interchangeable for proper
lubrication in any position

are centertimed to permit
rotation in either direction

<G

HORIZONTAL GEAR END

Detachable feet permit
vertical or horizontal

New gearbox design 1
mounting

for improved oil distribution

Dynamicaily balanced impellers

DRIVE SHAFT ON LEFT DRIVE SHAFT ON RIGHT

HORIZONTAL MOUNTING
{Vertical air flow)

Fits most O8M. applications

As the photos illustrate, Roots Univer-
sal RAIl blowers are used in applica-
tions from carpet cleaning to insulation
blowing, mosquito fogging to sewage
treatment, and bulk conveying of ma-
terials from powders and grain to plas-
tic pellets. There are hundreds of other
commercial, scientific and industrial
applications. See the information on
the following pages, and consult your
Roots representative for further appli-
cation assistance.

arer frefght charges

Connersville to: | 400 pounds | 1000 pounds
St. Louis $60 $120
New York City 76 160
Atlanta 76 150
Chicago 60 110
Datlas 92 190
Denver 88 190
West Coast to: 400 pounds | 1000 pounds
St. Louis $128 3240
New York City 160 300
Atlanta 148 280
Chicago 132 250
Dallas 108 210
Denver 152 240

Typical estimated rates
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1. Detachable Mounting Feet
Permit vertical or horizontal installa-
tions for added versatility—can even
be hung from overhead support

@ Mounting holes interchangeable with
most competitive Roots-type blowers
to fit existing O.E.M. packages

2. Anti-friction Bearings

@ Oversized cylindrical roller bearing
at drive shaft designed to handle
v-belt pull

@ Qversized ball bearings at other
headplate locations

#Engineered for long service life

3. Gears

B Precision machined, hardened alloy
steel for long service life

Secured to the shaft with taper -
maounting and locknut for accurate
timing, ease of maintenance

4. Gear Case

Large oil capacity

Designed for improved oil distri-
bution, longer gear life

m 214" thru 6" sizes feature aluminum
die casting

7" size is cast grey iron

5. Headplates

@ Grey iron castings heavily ribbed for
rigidity

& Mating surfaces precision machined
® Designed for vertical or horizontal
mounting, and for four shaft arrange-
ments-—right hand, left hand, bottom
hand and top hand

6. Shafts

8 Forged alloy steel for strength

@ Standard drive shaft diameters for
off-the-shelf coupling and v-belt drive
component selection

7. Impellers

8 Original Roots design

8 High-strength grey iron castings

@ Dynamically balanced for smooth
operation

@ Axial position maintained by thrust
control arrangement

B Centertiming allows either clockwise

. or counterclockwise rotation

8. Cylinder

8 One-piece precision machined grey
iron casting for rigidity

& Integral piping connections for ease
ininstallation

Lubrication

& Drive end grease, gear end oil
splash

B Grease fittings and relief fittings en-
gineered (o prevent grease pressure
build-up

Bl ip-type seals at each bearing pre-
vent lubricant from entering the air
chamber




Assembly

Like all Roots' products, the Universal
RAl is manufactured using advanced
assembly techniques, assuring you of
the guality you expect from Roots. The
Universal RAI blowers are designed
and built with close tolerances be-
tween the impeller, casing and head-
plates to minimize "'back-slippage” of
air and improve efficiency.

Operating Principle

The basic Roots rotary blower consists
of two figure-eight shaped impellers
mounted on parallel shafts. These
shafts rotate in opposite directions
within an elongated cylindrical hous-
ing. As each impelier lobe passes the
inlet, the impeller traps a constant vol-
ume of air, carries it around the case,

and discharges it at the outlet. This
cycle repeats four times with every

revolution of the drive shaft.

POSITION 3

POSITION 4

Application Principle

The Roots Universal RAl blower is a
positive displacement machine which
discharges a constant volume. Pres-
sure is not developed inside the
blower, but by the demand of the
system. Discharge pressure, there-
fore, varies to meet the system's load
conditions (pressure and flow). Vol-
ume is nearly constant with pressure
fluctuations, except for a slight in-
crease in slip as the pressure rises.
Horsepower is proportional to pres-
sure. The characteristics of the Univer-
sal RAI make it ideal for direct
connected or v-belt driven low pres-
sure and vacuum applications.



L oSt
I A |7 BHP.. | CEM | ‘BHP
1160 10| o2 7| 03
2 | %00 33| 04 0 | 06 % 10 23 2| 13| 2 15 19 17 17 19 16 20
3560 49 | 06 45 | 08 a4 13 39 37| 18| 3 | 2t 34 23 k7, 26 | 31 28
4580 65 | 07 62 | 11 57 17 55 53 | 23 | s | 26 | 50 | 30 49 33 a7 36
_ 1160 24 | 03 19 | 04 1] 08
2 | 260 70 | 06 65 | 10 57| 17 5 | 20 51| 24
360 | 101 | 08 % | 13 8 | 23 85 | 28 82 | 33
580 | 134 | 11 | 128 | 17 | 12| 30 ] 18| 36 | 115 | 42
l 1160 55 [ 05 8 | 08 39| 14 R ERE 3| 21 B | 24
" 1760 2 | o8 85 | 12 7 | 22 72| 27 68 | 31 65 | 36 | 62 41 59 45 | 56 50
o5 | 137 | 14 | w3t 18 | 12t | 31 | n7 | 38 | 114 | 44 | 110 | 51 | 107 | 58 | 105 65 | 102 71
375 | 185 | 14 | 78 | 23| 69 | 41 | 165 | 49 | 61 | 58 | 158 | 67 | 155 76 | 152 85 | 150 93
1160 % | o7 85 | 12 721 23 86 | 28 61 | 33
- 1760 | 1s6 | 11 | w47 | 19| 133 | 34 | 128 | 42 | 123 { 50
2500 | 232 | 15 | 22 | 26 | 208 | 49 | 203 | 60 | 198 | 71
275 | 31 | 20 | 3m | 35 | 28 | 64 | 282 | 78 | 277 | 93
860 79 ] 06 68 | 1.1 53 | 20 8 | 24 @ | 29
a5 g0 | 188 | 13 | 7| 22 | 62| 41 | 156 | 50 | 151 | 59 | 146 | 69 | 141 78 | 137 87 | 133 96
%00 | 27 | 17 | 7 | 31 | 22| 58 | 246 | 71 | 241 | 84 | 286 | 97 | 231 | 114 | 27 | 124 | 223 | 137
305 | 344 | 22 | 333 | 38 | 38 71 | 33| 87 | 307 | 103 | 302 | 119 | 208 | 135 | 203 | 151 | 289 | 167
860 | 109 | 08 97 | 14 8| 28 74| 32 88 | 38
a7 1760 | 253 | 16 | 241 | 28 | 25 | 53 | 28| 65 | 212 | 77 | 206 | 89
2500 | 371 | 23 | 359 | 40 | 343 | 75 | 386 | 92 | 30 | 109 | 324 | 127
3050 | 458 | 27 | 447 | 49 | 430 | 91 | 424 | 112 | 418 | 133 | 412 | 155
70 | 123 09 | 10| 186 @ | 29 85 | 36 78 43 | 72 | 49 | 66 | 56
56 1400 | or8 | 18 | 265 | 31 | 247 | 58 | W9 | 72 | 233 | 85 | 26 | 99 | 221 | 112 | 215 | 126 | 210 | 139
1760 | 358 | 22 | 345 | 3% | 326 | 73 | 319 | 90 | 312 | 107 | 306 | 124 | 300 | 14t | 205 | 158 | 200 | 175
2440 | 508 | 31 | 495 | 54 | 476 | 102 | 469 | 125 | 462 | 149 | 456 | 172 | 450 | 196 | 445 | 219 | 440 | 243
700 | 187 [ 12 | 70| 22 | 147 ] 42 | 138 51 | 130 | 61
‘ 59 1400 | 415 | 24 | 396 | 44 | 373 | B3 | 364 | 103 | 3% [ 123 | 348 | 142
: 1760 | 529 | 30 | 513 | 55 | 490 | 105 | 480 | 129 [ 472 | 154 | 464 | 178
2440 | 749 | 42 | 732 | 76 | 709 | 145 | 700 | 179 | 692 | 214 | 684 | 248
0 | 413 ] 25 | a2 | a4z | a5 | 92 | 202 | 14 | ort | 136
1400 | 938 | 51 | 898 | 96 | 841 | 187 | 818 | 232 | 797 | 277
615 | 1760 | 1205 | 64 | 1164 | 121 | 1107 | 235 | 1084 | 201 | 1063 | 348
1900 | 1308 | 69 | 1268 | 131 | 1211 | 253 | 1188 | 314 | 1167 | 376
200 | 1456 | 77 | 1416 | 144 | 1350 | 280 | 1336 | 348 | 1315 | 415
55 | 361 | 24 | 336 | 40 | 299 | 77 | 284y 96 | 271 [ 114 [ 258 | 133 | 247 [ 51 | 236 | 170 | 26 | 188
: 1000 | 675 | 38 | 649 | 70 | 613 | 134 | 598 | 166 | 584 | 199 | 572 | 231 | s61 | 263 | 550 | 295 | s40 | 327
: 1 | 1400 | 970 | 51 | 944 | 98 | 908 | 188 | 893 | 233 | 880 | 278 | 867 | 323 | 856 | 368 | 845 | 413 | 835 | 458
1760 | 1236 | 62 | 1210 | 123 | 1173 | 236 | 1158 | 203 | 1145 | 349 | 1133 | 406 | 1121 | 463 | 1111 | 519 | 1101 | 576
1800 | 1266 | 64 | 1240 | 126 | 1203 | 242 | 1188 | 209 | 1175 | 357 | 1162 | 415 | 1151 | 473 | 1140 | 531 | 1130 | 589
55 | 600 | 33 | 563 | 63 | 510 | 123 | 489 | 154 | 470 | 184
1000 | 9110 | 58 | 1073 | 110 | 1020 | 215 | 999 | 267 | 980 | 319
718 | 1400 | 1590 | 81 | 1553 | 154 | 1500 | 301 | 1479 | 374 | 1480 | 447
1760 | 2022 | 102 | 1985 | 194 | 1932 | 378 | 1911 | 470 | 1892 | 562
1800 | 2070 | 104 | 2033 | 198 | 1980 | 387 | 1959 | 481 | 1940 | 575
Frame | Speed |~ ~ B6PSI 7P . BPSI 10PSI 11PSI 12PSI 15PSI
Size | RPM. | CFM. | BHP ;| CFM_| 'BHP. | 'CFM. | BHP. | CFM | BHP | CFM | BHP | CFM | BHP [ CFM | BHP
860 18 15 15| 18
2 1760 72 | 31 689 | 36 67 | 41 62 | 50 | 60 { 55 58 | 59
2500 M7 | 45 | 4l st | 11| 58 | 107 | 71 | 104 78 | 102 84
3050 150 | 54 | 47| 63 | 145 | 71 | 140 | 87 | 138 | 95 | 136 | 103
700 2 | 26 B | 30
53 1400 13 | 53 | 130 61| 126 | 69 | 19 ] 85 [ 116 | 93 | 13 | 101
1760 181 | 66 | 177 { 76 | 173 | 86 | 167 | 107 | 63 | 117 [ 160 | 127
244 a7 | 92 | 267 | 106 | 263 | 120 | 256 | 148 | 253 [ 162 | 250 | 176
700 | 105 | 32 97 | 49 90 | 47 B4 | 55 78] 62
e 1400 | 279 | 66 | 272 | 81 | 265 | 96 | 259 | 111§ 253 | 126 | 242 | 156 | 237 | 171 | 232 | 186 | 219 | 231
85 1760 | 368 | 83 | 360 | 102 | 353 | 120 | 347 | 140 { 341 | 158 | 330 | 196 | 325 | 215 | 320 | 234 | 307 | 291
I 1900 402 89 395 1.0 388 13.0 382 151 376 171 365 21.2 360 233 355 25.3 342 314
00 | 452 | 99 | 444 | 122 | 437 | 144 | 431 | 67 | 425 | 189 { 414 | 234 | 400 | 257 | 404 | 279 | 391 | 347
700 172 5.1 160 6.3 149 75 139 8.7 129 99
400 | 449 | 102 | 436 | 126 | 425 | 151 | 415 { 175 | 406 | 199 | 388 | 247 | 380 | 271
68 1760 | 591 | 129 | 579 | 159 | s67 | 189 | 557 | 220 | 548 | 250 | s | 310 | s; | 341
1900 | 646 | 139 | 634 | 172 | 623 | 204 | 613 | 237 | 603 | 270 | 586 | 335 | 578 | 368
2100 | 725 | 153 | 713 | 190 | 702 | 226 | 692 | 262 | 682 | 208 | 665 | 370 | 57 | 407
55 | 158 | 43 { 150 | 54 | 142 | 64 | 135 | 74 | 18 | 84 | 15 | 104
000 | 329 | 76 | 31| 94 L 32 | 11 | 306 | 129 | 299 | 146 | 286 | 181 | 281 | 199 | 275 | 216 | 260 | 268
76 1400 | 490 | 106 | 482 | 131 | 473 | 155 | 486 | 180 | 450 | 204 | 447 | 253 | 442 | 278 | 435 | 302 | 421 | 376
1760 | 834 | 133 | 626 | 164 | 618 | 195 | 611 | 206 | 604 | 256 | 592 | 318 | 587 | 349 | 581 | 380 | 566 | 47.2
1800 | 650 | 136 | 642 | 168 | 634 | 199 | 627 | 231 | 620 | 262 | 608 | 325 | 603 | 357 | 597 | 388 | 562 | 483
i




: " THy [ 8Hg . | i0Hg_ | 11"Hg “12'Hg.
I . A | CFM CFM [ BH , . CFM | BHP | CFM | BHP | CFM | BHP | CFM | BHP | CFM | BHP
' 1160 20 | 03 B | 04 | 12| o6 | 10| 01
24 2600 0| 06 | 6 | 09 | | 13 [ s | 15| s | 17 | 4 | 20
350 | 101 | 08 | 94 | 13 | 8 | 18 | & | 20 | 84 | 23 | 79| 27
80 | 18| 10 | 7 | 7 | a2 | 23 | 19 | 26 | n7 | 29 | 111 | as
1160 9 | o7 | e | 12| | 17| 6| 20 | & | 22
3 1760 | 156 | 11 | 145 | 18 | 135 | 26 | 130 | 30 | 16 [ 34 | 16 | a1
20 | 281 | 15 | 20 | 26 | 20 | 37 | 26 | 42 | 20 | 48 | @ | 58
375 | 30 | 20 | 299 | 34 | 28 | 48 | 25 | 55 | a0 | 62 | ot | 77
g0 | 18 | 08 | 9% | 13 | 8 | 19 | 78| 22 | 72 | 25
- 1760 | 22 | 16 | 29 | 28 | 227 | 39 | 21 | a5 | 26 [ 51 | 05 | 63 | 19 | 69 | 193 | 75
200 | 371 | 23 | 37 | 39 | 35 | 56 | 9 | 65 | ¢ | 73 | 23 90 | sz | 99 | 310 | 107
350 | 458 | 27 | a4 | 48 | 433 | 68 | aor | 79 | a2 | 89 | 410 | 110 | 405 | 120 | 399 | 131
00 | 186 | 12 | &7 | 21 | 151 | 31 | 143 | 36 | 15 | 4
59 oo | 45 | 24 | s | 43 | 37 | 62 | 9 | 72 | 31 | &1 | 35 | 101 | 37 | 110
1760 | 528 | 30 | 509 | 54 | 48 | 78 | 485 | 90 | 477 | 102 | 462 | 127 | 454 | 139 | a5 | 151
440 | 748 | 41 | 7 | 75 | 713 | 108 | 705 | 125 | 697 | a2 | st | 175 | 673 | 192 | 665 | 209
70 | 411 | 25 | 4 | 46 | 328 | 68 | 304 | 79 | 85 | 90
1400 | 96 | so | 889 | 94 | 8@ | 138 | 89 | w60 | s | 83 | | 27 | s | 29
615 1760 | 1202 | 63 | 1156 | 118 | 1115 | 174 | 1096 | 203 | tor7 | 230 | 1038 | 285 | 1017 | 313
1900 | 1306 | 68 | 1259 | 128 | 1219 | 188 | 1199 | 218 | 1180 | 248 | 1141 | 308 | 121 | 338
2100 | 1454 | 75 | 107 | 141 | 137 | 208 | 1347 | 241 | 138 | 274 | 1289 | 340 | 1269 | 373 | 1248 | 406
%5 | 58 | 33 | 55 | 62 | 517 | 91 | s00 | 106 | 482 | 121 | 4% | 150
1000 | 108 | 57 | to65 | 108 | 1027 | 159 | 1010 | 185 | 9% | 200 | 96 | 261 | 937 | 287
718 1400 | 1568 | 79 | 1545 | 151 | 1507 | 223 | 1490 | 259 | 472 | 204 | 143 | %66 | 1417 | 402 | 138 | 438
1760 | 2020 | 100 | 1977 | 190 | 199 | 280 | 1922 | 35 | 1904 | 370 | 188 | 460 | 1849 | 505 | 1830 | 550
1800 | 2068 | 102 | 205 | 194 | 1987 | 286 | 1970 | 332 | 1952 | 38 | 1916 | 470 | 1897 | 516 | 1878 | 563
I Vo Tabde Bl
Frame | Speed 4'Hy 5 Hy 5 Hg 10" Hg 12'Hg 14" Hg 15" Hg 16" Hg
Size RPM | CFM | BHP | CFM | BHP | CFM | BHP | CFM | BHP | CFM | BHP | CFM | BHP | CFM | BHP | CFM | BHP
l 1160 6 | 03 3 | 03
2 2600 2 | o6 | 2 [ 08 | 2 [ 09| 19 | 11
3560 s | o8 | e | o0 | s | 13| s | 15 | 3 | 18
\ 4580 o | 10 | s | 13| s | 17| s 8 | 23
" 1160 7 | o8 | a0 | 11 | s [ 14
23 1760 g | 12 | | ar | w2t | e | 26 | s | a
2500 | 129 | 17 | 122 | 24 | 16 | 30 | we | 37 | 13 | a4
w5 | o | 2 | o | 3t | tee | a0 | s | 48 | 50 | 57 | 143 | 66
860 3 [ os | o2 | o8 | 19 [ w1
" 1760 5 | 13 | 7o | a7 | 7 | 22| e | 26 | e | 31| s | 35
200 | 130 | 18 | tea | 24 | om9 | a1 | w3 | a7 | osor | a4 | o1 | 50
300 | 163 | 22 | 158 | 30 | 152 | 38 | w6 | 45 | 140 | 53 | 134 | 61
860 6 | 11 | s6 | 15 | 4 | 19
. 760 | 175 | 22 | 164 | a1 | s | 40 | 14 | 49 | 14 | s8
20 | 264 | 31 | 254 | 44 | 244 | 57 | 24 | 70 | 23 | 82 | 22 | 95
a0 | 331 | 38 | 1 | 53 | 3t | 69 | 300 | 85 | 20 | w01 | 258 | 116
700 60 | 10 | s | 14 | 4 | 18 | 3 | 22 ,
53 400 | 153 | 20 | 15 | 28 | w7 | a6 | 18 | 44 [ 20 | s
1780 | 201 | 25 | 1% | 35 | 84 | 45 | 16 | 55 | 17 | &5 | 158 | 75
20 | 20 | 35 | 282 | 49 | o4 | 62 | 25 | 76 | o7 | 90 | o | 103
00 | 18 | 15 | % | 22 | & | 29| 7w | as
55 1400 | 26 | 31 | 249 | 44 | 27 | s7 | 26 | 70 | 27 | 83
1760 | 342 | 39 | 39 | 55 | 36 | 72 | a4 | &8 | 29 | 05 | 26 | 129
2400 | e | 53 | a9 | 76 | a7 | 99 | 454 | 122 | an | vas | a7 | 168
0 | 2t | w7 | w7 | 25 | % | 32 | & | a9
00 | 2% | a5 | 282 | 50 | 289 | 65 | 26 | 79 | 243 | 94 | 28 | w03 [ 20 | 116
65 760 | 384 | a4 | 31 | 63 | 3 | &1 | s | w00 | B |18 | 37 | 167 [ w09 | 146
1900 | 49 | 48 | 405 | 68 | 3% | 88 | 9 [ 108 | 366 | 128 | 31 | 147 | 43 | 158
200 | 468 | 53 | 4sa | 75 | ai2 | 97 | 49 | 119 | a5 | vt | a0 | 163 | 38 | 174 | a4 | 185
0 | 1% | 26 | 17 | 38 | 16 | 50 | 135 | 62
o0 | 455 | 53 | 453 | 77 | a3 | w00 | a2 | 124 | 300 | w7 | 6 | 171 | 33 | 183
68 1760 | 617 | 67 | 595 | 96 | 575 | 126 | 554 | 156 | 5% | 185 | s08 | 215 | 495 | 230
1900 | 672 | 72 | 651 | 104 | 630 | 136 | 69 | 168 | 87 | 200 | s6a | 232 | ss1 | 248 | 537 | 264
200 | 751 | 80 | 730 | 15 | 709 | 150 | e | 186 | 66 | 220 | 63 | 256 | 60 | 274 | 616 | 292
s5 | 16 | 23 | 161 | 33 | wr | a3 | w2 | s2 | w7 | 62
000 | 38 | 39 | 3@ | 57 | 37 | 74 | w3 | 91 | 7 | 108 | o | 125 | w2 | 134
76 M0 | 508 | 56 | 43 | 80 | 48 | 104 | a4 | 128 | 4@ | 152 | a2 | 176 | 43 | 188 | 43 | 200
: 1760 | 651 | 70 | 63 | 100 | 63 | 130 | 08 | 11 [ 583 | 191 | s; | 221 | ser | 236 | 5% | 251
00 | 667 | 72 | 653 | 102 | 638 | 133 | 624 | 164 | 609 | 195 | sw | 226 | 83 | 241 | 54 | 257
575 | 3t | 40 | a4 | s7 | o9 | 76 | 254 | 94 | 28 | 12
000 | 64 | 68 | 68 | 100 | 593 | i3y .| ses | 163 | s | 194 | 513 | 26 | 47 | 22
2l o0 | 99 | 98 | 913 | a0 | 8es | 184 | 863 | 228 | 87 | 272 | &8 | 316 | 79 | 338
1760 | 1205 | 123 | 1179 | 176 | 154 | 231 | 1129 | 287 | 103 | 32 | w074 | 397 | 1058 | 425 | 02 | 453
1800 | 1234 | 126 | 1208 | 180 | 183 | 236 | 1158 | 203 | 1@ | 350 | 1103 | 408 [ w088 | 435 | 011 | 463
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F‘INLEf & DISCHARGE CONNECTIONS TOP DISCHARGE
TOP [
/ " E '
D

T
BOTTO—| L——I A Z
SHAFT
BOTTOM DISCHARGE
LEFT J
DISCHARGE DISCHARGE
VERTICAL CONFIGURATION HORIZONTAL CONFIGURATION
: .| - - Drive Shait. Locatmn B . « lnlet Approx.
Frame| A | 8 | €. | D D F D | 0O | O P R U | Keyway AF | AX |Netwt
Size | . o -k!}ongomf Top | Horiz. : Dlsch : (Lbs.)
. - : Shaft | Shaft | Shaft Dia.
22 513 5.00 9.75 3.75 6.25 375 9.63 6.88 6.25 5.00 625 188x.094 [ 10NPT| 925 1.25 32
24 513 7.00 11.75 375 6.25 375 9.63 6.88 6.25 5.00 .625 188x.094 | 20NPT 9.25 1.25 43
33 7.25 7.63 12.13 5.00 8.50 5.00 1281 8.88 7.75 6.75 750 188x.094 [ 20NPT| 1213 1.75 74
36 125 10.00 14.63 5.00 8.50 5.00 12.81 8.88 7.75 6.75 750 188 x.094 | 25NPT [ 1213 1.75 102
42 8.00 7.25 13.00 6.25 10.25 6.25 15.06 | 10.63 8.75 8.25 875 188x.094 | 15NPT| 13.63 2.00 88
45 8.00 10.00 15.50 6.25 10.25 6.25 15.06 10.63 8.75 8.25 875 188 x.094 [ 25NPT 13.63 2.00 109
47 8.00 11.75 17.63 6.25 10.25 6.25 15.06 10.50 8.50 8.25 875 .188x.094 | 30NPT{ 1363 2.00 128
53 10.50 8.38 15.38 6.25 11.25 6.75 17.38 11.88 10.25 8.75 1.125 250%.125 {25NPT| 17.25 250 143
56 10.50 11.00 18.00 6.25 1.25 6.75 17.38 12.25 11.00 8.75 1.125 250x.125 [ 40NPT | 17.25 2.50 170
59 10.50 14.00 21.18 6.25 11.25 6.75 17.38 12.25 11.00 8.75 1.125 250x.125 [40NPT| 17.25 2.50 204
65 11.00" | 10.00 18.38 8.75 14.75 8.75 21.63 1513 12.75 11.75 1.375 312x.156 [ 3ONPT | 19.75 3.00 245
68 11.00* | 13.00 21.38 8.75 14.75 8.75 21.63 1513 12.75 11.75 1.375 312x.156 | 50NPT [ 19.75 3.00 285
615 11.00* | 20.00 28.38 8.75 14.75 8.75 21.63 16.25 15.00 11.75 1.375 312x.156 [ 6.0FLG | 19.75 3.00 425
76 14.00**| 11.75 19.94 11.00 | 18.00 | 11.00 | 2613 | 2069 | 1938 | 1450 1.562 375x.188 [ 40NPT| 23.25 350 400
711 14.00** 16.75 2519 11.00 18.00 11.00 | 26.13 18.50 17.00 14.50 1.562 375x%.188 | 60FLG| 2325 3.50 530
718 14.00** | 23.75 32.19 11.00 18.00 11.00 26.13 19.50 17.00 1450 1.562 375x.188 | 8BOFLG | 23.25 350 650

*17.00 in horizontal configuration
**21.00 in horizontal configuration
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The Roots rotary posmve blower originated in Con-
nersville, Indiana, in 1854. Two brothers, Francis
and Philander Roots, operated a woolen mill in this
southeast Indiana town. While redesigning a water-
wheel, these two innovators realized they could
convert that design into a blast blower for their cu-
pola. It worked so well as a blower that they began
to manufacture the "Roots” blower.

Since then, Roots blowers have been refined, im-
proved, and applied in practically every industry
around the world. And because they are backed by
more years of experience in product manufactur-
ing, product improvement, and product application
experlise, our time-tested, rugged, and dependa-
ble biowers can provide you with the most efficient
and economical operation available today.

All dimensions ininches

(s hiey Mol ¥ (s HETE A

The Universal RAI blower is only one of our widle va-
riety of products. If you're looking for:

= Single-stage centrifugal compressors

= Multi-stage centrifugal compressors

= Centrifugal vacuum exhausters

# Single-stage dry rotary vacuum pumps

= Two-stage waler-sealed rotary vacuum pumps

# Rotary gas pumps

..we've gof them. Including other rotary positive
blowers with the range and capacity to give you air
flows up to 28,400 CFM, vacuums up to 22" Hg,
and pressures up to 30 PSIG.

To get more free facts about the specifications for
any of our models, contact us or call your focatl
Roots representative. He's in the Yellow Pages
under “Blowers and Blower Systems.”

DRESSER INDUSTRIES, INC. B-5125
ROOTS DIVISION Revised 4.1.88
900 WEST MOUNT STREET, CONNERSVILLE, INDIANA 47331

TELEPHONE: 317/827-9200 Printed in U.SA
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Gast also offers many
types of oilless Rotary
Vane compressors for soil
sparging. Rated from % to
10 HP, with single- and
three-phase options, Gast
compressors feature a self-
lubricating carbon vane,
so no hazardous material
is infroduced into the
completely oilless air
stream. Gast rotary vane
compressors are designed
to provide approximately
10,000 to 20,000 hours
of servicefree life
{depending on
application). Choose
from the variety of
rugged and reliable
stylestshown here.
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I : Product Specifications Max. Pressure  Max. Flow
Model Motor Specifications @ 60Hz @ 60Hz Net Wt.
I Number Phase Hz Voltage HP psi 1bar cfm m°h lbs kg
0823-P155-G608X* single 28 188_1 12_253@‘;’8 075 |10(15imen| 07(10) | 8 | 14 | 50 | 23
2080-P124-T337 Three 60 230/460 2.0 15 1,0 25 | 42 135 | 61
I 2080-P124-T906X Single 60 115/230 3.0 15 1,0 25 | 42 135 | 61
3080-P124-T338 Three 60 208-230/460 3.0 15 1,0 35 | 89 160 | 72
3080-P124-T907X Single 60 208-230 50 15 1,0 35 | 59 [ 160 | 72
I 2067-P118-G470X Single 60 115-230 1.5 20 1,4 17 | 29 84 38
" 50 220/380-415
2067-P118-G471 Three 0 508/230-460 1.0 20 1,4 17 | 29 84 38
2567-P132-G475 Three 60 230/460 2.0 20 1,4 21 36 85 38
I 2567-P132-T908X Single 60 115/230 2.0 20 1,4 21 36 85 38
6066-P122-T905 Three | 60 208-230/460 5.0 20 1,4 37 | 63 205 | 92
6066-P122-T339** Three 60 208-230/460 5.0 15 1,0 55 93 | 205 | 92
6066-P122-T909 Three 60 208-230/460 7.5 20 1,4 37 | 63 205 | 92
I 1290-P110-T904** Three 60 208-230/460 10 15 1,0 112 | 190 430 | 194
—>» 1290-P110-T910 Three 60 208-230/460 15 20 1,4 | 112190 | 440 | 198 €—
NOTICE: Pictorial, performance and dimensional data are subject to change without notice.
*For 50Hz performance reduce performance shown by approximately 17%
I **These models are capable of 15 psi max. performance.
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