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1700 Broadway, Suite 900 * Denver, Colorado 80290 • (303) 831-8100 • Fax: (303) 831-8208 

May 30, 1997 

Major Ed Marchand 
AFCEE/ERT 
3207 North Road, Bldg. 532 
Brooks AFB, Texas 78235-5363 

Subject: Operation and Maintenance Manual, Record Drawings, and Summary of 
Initial Results for the Expanded Bioventing System Installed at Facilities 
44625D and 44625E; Horizontal Vent Well Installation at Facility 1748, 
Cape Canaveral AS, Florida (Contract F41624-92-8036, Delivery Order 17) 

Dear Major Marchand: 

This letter transmits three copies of the Operation and Maintenance (O&M) Manual 
prepared for the expanded bioventing system recently installed at Facilities 44625D and 
44625E, Cape Canaveral Air Station (AS), Florida. Appendix A of the O&M Manual 
contains record drawings for the installed system. This letter also provides a summary 
of the work performed by Parsons Engineering Science, Inc. (Parsons ES) at Facilities 
44625D and 44625E from November 1996 through March 1997, and at Facility 1748 
in November 1996, and presents initial bioventing system operating parameters and 
sampling results. Copies of this letter and the O&M Manual also have been sent to 
Mr. Ed Worth at Patrick Air Force Base (AFB). Mr. Worth is the current point of 
contact for extended bioventing activities at Cape Canaveral AS as well as Patrick 
AFB. 

FACILITIES 44625D AND 44625E 

Summary of Field Activities 

In December 1993, Parsons ES (formerly Engineering Science Inc. [ES], 1994) 
installed two bioventing pilot test systems at Facilities 44625D and 44625E to 
remediate soils impacted by waste oil from a former leaking underground storage tank 
(UST) and by numerous surface spills of petroleum products in the past (CH2M Hill, 
1994). The pilot test systems installed at each site were composed of a single vertical 
vent well (VW) and several soil gas monitoring points (MPs). Three multi-depth MPs 
were originally installed at each of the Facility 44625 sites (CA3-MPA through C and 
CA4-MPA through C) and a fourth MP (CA4-MPD) was installed at Facility 44625E 
in December 1994 following startup of the systems in October 1994. 

Based on positive results from the 1-year bioventing pilot tests, funding was 
provided by the Air Force Center for Environmental Excellence (AFCEE) to design 
and expand bioventing treatment of vadose zone soils at Facilities 44625D and 44625E. 
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An expanded bioventing system, consisting of three horizontal air injection vent wells 
HVWs; four new MPs, a blower system, and associated piping, controls, and electrical 
service, was installed at Facilities 44625D and 44625E. The seven existing MPs 
installed during previous pilot testing efforts (ES, 1994) will continue to be used to 
monitor system performance. Two regenerative blower systems that had been used for 
pilot-scale testing were removed from the site. System installation was performed by 
Parsons ES and subcontractors during two mobilizations. The first mobilization 
occurred between November 4 and 14, 1996, for installation of the majority of the 
system at Facilities 44625 D and 44625E and for the installation of an HVW at Facility 
1748. The second mobilization occurred on March 4 and 5, 1997, during which a third 
air injection HVW was installed at Facilities 44625D and 44625E. The system at 
Facilities 44625D and 44625E was installed as described in the Initial Remedial Action 
Plan for an Expanded Bioventing System, Facilities 44625D and 44625E, Cape 
Canaveral Air Station (Parsons ES, 1996a). The only significant deviation from the 
work plan was the installation of one additional HVW (HVW3). HVW3 was installed 
after 3 months of system monitoring indicated that the initial two HVWs (HVWD and 
HVWE) were not sufficiently aerating the entire volume of contaminated soil 
designated for remediation. Figure 1 (attached) shows the site layout with the locations 
of the bioventing system components. Additional record drawings showing the final 
design details of the system components are provided in the enclosed O&M Manual. 

Summary of Initial Sampling Results 

Four soil and five soil gas samples were collected by Parsons ES for laboratory 
analysis during expanded system installation and prior to system startup. The soil 
samples were analyzed by Intertek Testing Services (formerly Inchcape Testing 
Services) of Richardson, Texas for benzene, toluene, ethylbenzene, and xylenes 
(BTEX) by US Environmental Protection Agency (USEPA) Method SW8020; total 
petroleum hydrocarbons (TPH) by Method SW8015 modified for diesel-range organics; 
and polynuclear aromatic hydrocarbons (PAHs) by USEPA Method SW8310. The soil 
gas samples were analyzed by Air Toxics, Ltd. of Folsom, California for BTEX and 
total volatile hydrocarbons (TVH) by USEPA Method TO-3. Prior to the collection of 
laboratory soil gas samples, soil gas samples from all existing and newly installed MPs 
were analyzed in the field by Parsons ES for oxygen, carbon dioxide, and TVH using 
direct-reading instruments. The results of the field screening were used to select the 
samples submitted for laboratory analysis. Soil and soil gas results are summarized in 
Tables 1 and 2 (attached), respectively, and sampling locations are shown on Figure 1. 

Generally, petroleum hydrocarbon contamination at the site is concentrated beneath 
the concrete pads. Beyond the pads, soil contamination is generally confined to the 
smear zone, extending from a depth of approximately 3 feet below ground surface (bgs) 
to the groundwater surface, which was observed at depths ranging from approximately 
4.5 to 5 feet bgs in November 1996, and from 5.5 to 6 feet bgs in March 1997. 

Based on previous soil sampling conducted by Parsons ES during installation of the 
pilot-scale bioventing systems (ES, 1994), soil TPH concentrations are highest 
(exceeding  15,000 milligrams per kilogram [mg/kg]) along the northern edge of 

022/726876/capecan/3.doc 



Major Ed Marchand 
May 30, 1997 
Page 3 

Facility 44625E (CA4-MPA through D) and along the below-ground drain line (CA3- 
MPB). Contamination is assumed to extend beneath Facility 44625E. Much lower 
concentrations of TPH (between 12 and 423 mg/kg) detected in soil samples collected 
from MPE through MPH during expanded system installation (Table 1) confirm 
previous soil gas survey results (Parsons ES, 1996a) and indicate that soil hydrocarbon 
contamination has not migrated far from the source areas. Low oxygen and high TVH 
concentrations were measured in soil gas samples collected in November 1996 from the 
original pilot-scale MPs (CA3-MPA through C, and CA4-MPA through D) and from 
newly installed MPE and MPF (Table 2). 

Initial Operation Parameters 

The expanded bioventing system with two HVWs (HVWD and HVWE) was started 
on November 9, 1996. The air injection rate for each HVW was adjusted over a 
period of 5 days to allow the system to reach equilibrium and assure optimum air 
distribution to the contaminated soils. At the end of the initial optimization period 
(November 14, 1996), air was being injected into HVWD at a rate of approximately 
11 cubic feet per minute (cfm) at a pressure of 4 inches of water, and into HVWE at a 
rate of approximately 58 cfm at a pressure of 29 inches of water. During this time, 
pressure response measured at the MPs ranged from a maximum of 1.2 inches of water 
at MPG at a depth of 3 feet bgs, to a minimum of 0.01 inch of water at CA3-MPA at a 
depths of 3 and 5.5 feet bgs. A pressure response of 0.03 inch of water was measured 
at MPE, the MP farthest from either HVW (75 feet from HVWE). Based on pressure 
response measurements, it appeared that the entire area of contaminated soil designated 
for bioventing treatment was being influenced by the expanded system. However, 
subsequent soil gas oxygen measurements indicated that along the northern edge of 
Facility 44625E, the oxygen was being utilized by soil microbes at a faster rate than 
oxygen was being supplied by air injection. 

Because of the depleted soil gas oxygen concentrations measured along the northern 
edge of Facility 44625E, a third HVW (HVW3) was installed along the east edge of 
Facility 44625E in March 1997. Air injection into HVW3 began on March 5, 1997. 
The air injection rate for each of the three HVWs was adjusted over a period of 2 days 
to allow the system to reach equilibrium and assure optimum air distribution to the 
contaminated soils. At the end of this optimization period (March 7, 1997), air was 
being injected into HVWD at a rate of approximately 9 cfm at a pressure of 3.3 inches 
of water, into HVWE at a rate of approximately 42 cfm at a pressure of 17.5 inches of 
water, and into HVW3 at a rate of approximately 22 cfm at a pressure of 14 inches of 
water. On March 7, 1997, pressure response measured at the MPs ranged from a 
maximum of 1.4 inches of water at CA4-MPA at a depth of 5.5 feet, to a minimum of 
0.01 inch at CA3-MPC at depths of 3 and 5.5 feet bgs. Based on pressure response, 
the entire area of contaminated soil designated for bioventing treatment was being 
influenced by the expanded system. Pressure response measured at each MP is shown 
on Table 3. 

Oxygen, carbon dioxide, and TVH soil gas concentrations also were measured at the 
MPs before and after system optimization to confirm that the entire soil volume 
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designated for remediation is being oxygenated (greater than 5 percent oxygen) by the 
expanded bioventing system. The area with depleted oxygen concentrations designated 
for remediation is shown on Figure 1. This area was designated for remediation based 
on soil gas sampling results from June 1996 at 29 locations (Parsons ES, 1996a). Soil 
gas oxygen concentrations measured in March and April 1997 exceeded 7 percent at all 
MPs located within the area designated for remediation. Oxygen concentrations 
measured at CA4-MPD (3- and 5.5-foot depths), located outside the area designated for 
remediation, were depleted as a result of oxygen-depleted soil gas moving outward 
from contaminated areas. Soil gas oxygen concentrations measured at these two 
CA4-MPD monitoring depths during the soil gas survey performed in June 1996 
(Parsons ES, 1996a) exceeded 5 percent. Table 4 summarizes the soil gas oxygen 
concentrations measured after 1 month of full-scale system (three HVWs) operation. 

Operation and Maintenance 

These sites have been funded for 1 year of system monitoring services under 
Option 1 of the AFCEE-sponsored Extended Bioventing Project. Option 1 involves 
O&M support for 1 year and system monitoring at the end of the year. The O&M 
support period began following system start-up and will continue until November 1997. 
In December 1997, Parsons ES will return to the site to perform additional respiration 
testing and soil gas sampling. The results of these monitoring activities will be used to 
develop recommendations for further action at this site. 

Potential Vapor Migration 

Air monitoring results indicate that expanded system operation will not result in 
increased offsite hydrocarbon vapor migration. As shown on Table 4, soil gas TVH 
concentrations at the perimeter MPs (MPE through MPH) have not increased as a 
result of air injection at the HVWs. 

FACILITY 1748 

Summary of Field Activities 

In December 1993, Parsons ES installed a pilot-scale bioventing system at Facility 
1748 to remediate soils impacted by diesel fuel from a former leaking storage tank. 
One vertical vent well (CA2-VW) and four soil gas monitoring points (CA2-MPA, 
CA2-MPB, CA2-MPC, and MPBG) were installed at the site. Subsequent system 
monitoring results indicated that seasonally high water table conditions prevented 
adequate soil aeration with the vertical vent well because the water level was above the 
top of the screen. Groundwater depths at the site can range from 2.5 feet bgs in the 
"rainy season" to 6 feet bgs in the "dry season." Because of inadequate aeration, the 
vertical vent well (CA2-VW) was replaced with a horizontal vent well (CA2-HVW) by 
Parsons ES in November 1996 to ensure oxygenation of vadose zone soils year-round. 
Figure 2 (attached) shows the locations of the existing MPs and blower system, 
abandoned CA2-VW, and as-built horizontal vent well CA2-HVW.   CA2-HVW was 
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connected to the existing blower system and buried air line, and CA2-VW was 
abandoned. 

CA2-HVW was installed using the same materials and methods used for the 
installation of HVWs installed at Facilities 44625D and 44625E (Parsons ES, 1996a). 
CA2-HVW was installed in a trench at a depth of approximately 2.5 feet below the 
pavement surface. A 2-inch diameter, 0.03-inch slot size, polyvinyl chloride (PVC) 
well screen was installed within a filter pack consisting of 6-20 mesh silica sand. The 
remainder of the trench was backfilled with native soil that was then compacted. The 
asphalt pavement over the trench was replaced with hot-mix asphalt to match existing 
pavement. 

Summary of Soil Gas Field Results 

Following HVW installation, the system was restarted and optimized to assure 
complete aeration of the contaminated soils at the site. Prior to system startup, soil gas 
samples from the MPs were screened to establish baseline oxygen, carbon dioxide, and 
TVH concentrations. The blower system was then started and adjusted to inject air 
into CA2-HVW at a rate of 24 cfm. Soil gas screening following approximately 2 days 
of system operation indicate that the entire volume of soil targeted for bioventing 
treatment was being adequately aerated. Table 5 presents the pressure response and 
changes in soil gas oxygen, carbon dioxide, and TVH concentrations measured at the 
MPs. 

Operation and Maintenance 

Parsons ES is no longer responsible for maintenance of the bioventing system at 
Facility 1748. Option 1 testing at the site was completed in June 1996 and a letter 
(Parsons ES, 1996b) detailing extended system operation test results was provided to 
AFCEE and Mr. Hugh Houghton, the former site point of contact. Based on Option 1 
testing results, a significant amount of residual fuel remains in soil at the site, and 
significant biodegradation of the petroleum-contaminated soil is still occurring. As a 
result, initiation of site closure activities (Option 2) which has been funded by AFCEE 
has been delayed, and will be exercised at a future date. Patrick AFB/Cape Canaveral 
AS personnel are now responsible for operation and maintenance of the bioventing 
system. 
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If you have any questions or comments regarding the information contained in this 
letter or in the enclosed O&M Manual, please contact me at (303) 831-8100 or Steve 
Archabal at (602) 852-9110. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

id 
John Rati/P.E. 
Project Manager 

Attachments: References, Figure 1 and 2, Tables 1-5 

Enclosure:  O&M Manual 
cc:       Ed Worth (Patrick AFB) 

Ron Bond (Patrick AFB) 
Steve Archabal (Site Manager, Parsons ES-Phoenix) 
John Hall (Site Engineer, Parsons ES-Grand Junction) 
Bob Sorvillo (Parsons ES-Orlando) 
Grant Watkins (Parsons ES-Raleigh-Durham) 
File 726876.26110.B 
File 726876.26243.L 
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TABLE 1 
SOIL ANALYTICAL RESULTS" 

FACILITIES 44625D AND 44625E 
CAPE CANAVERAL AS, FLORIDA 

Analytc (Units) 
Sample Location-Depth 

(feet below ground surface) 

Soil Hydrocarbons 

TPH (mg/kg) 
Benzene (ng/kg) 
Toluene (ng/kg) 
Ethylbenzene (ng/kg) 
Xylenes (^g/kg) 

Chrysene (ng/kg) 
Dibenz(a,h)-anthracene (ng/kg) 
Fluoranthene (ng/kg) 
Pyrene (\igfkg) 

Moisture (% wt.) 

MPE-4 MPF-4 MPG-4 MPH-4 

423 60.3 12.4 49.0 
5.21^ 1.1U LIU 1.0 U 
10.4 U 2.1 U 2.1 U 2.1 U 
10.4 U 2.1 U 2.1 U 2.1 U 

82.9 2.1 U 2.1 U 2.1 U 

654 10.6 U 10.8 U 10.5 U 
372 21.3 U 21.6 U 21.0 U 
138 14.9 U 15.1 U 14.7 U 
448 23.8 19.4 U 18.9 U 

4.1 5.6 6.9 4.5 

^     Soil samples collected 7 November 1996. 
w    (mg/kg) = milligrams per kilogram, (ng/kg) = micrograms per kilogram. (% wt.) = percent by weight. 
d    U = compound analyzed for, but not detected. Number shown represents the method detection limit. 
Note: Laboratory analysis performed for 16 polynuclear aromatic hydrocarbons by U.S. Environmental Protection 
Agency Method SW8310; only those analytes shown were detected in one or more soil samples. 
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TABLE 3 
MAXIMUM PRESSURE RESPONSE AT SYSTEM 

MONITORING POINTS 

FACILITIES 44625D AND 44625E 
CAPE CANAVERAL AS, FLORIDA 

AIR INJECTION PRESSURES AND FLOW RATES 
HVWD 8.9 cfm at a pressure of 3.3 in. H20 
HVWE 42.2 cfm at a pressure of 17.5 in. H20 
HVW3 22.2 cfm at a pressure of 14.0 in. H20 

Location Distance From 
Nearest HVW 

(feet) 

Screen Depth 
(feet bgs) •> 

Maximum Pressure 
Response1"' 

(inches of water) 

CA3-MPA 10 3.0 0.76 
5.5 0.78 

CA3-MPB 25 3.0 0.40 
5.5 0.46 

CA3-MPC 40 3.0 0.01 
5.5 0.01 

CA4-MPA 71.5 3.0 1.30 
5.5 1.40 

CA4-MPB 71.5 3.0 0.56 
5.5 0.59 

CA4-MPC 71.5 3.0 0.32 
5.5 0.30 

CA4-MPD 70 3.0 0.10 
5.5 0.11 

MPE 75 4.0 0.22 ' 

MPF 35 4.0 0.04 

MPG 16 4.0 0.82 

MPH 30 4.0 0.46 

^ bgs = below ground surface. 
y Measurements taken on 7 March 1997. 
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TABLE 4 
AIR INJECTION INFLUENCE ON OXYGEN 

CONCENTRATIONS AT SYSTEM MONITORING POINTS 

FACILITIES 44625D AND 44625E 
CAPE CANAVERAL AS, FLORIDA 

Location Distance From 
Nearest HVW 

(feet) 

Screen 
Depth 

(feet bgs)•> 

Initial 
Oxygenw 

(%) 

Final 
Oxygen07 

(%) 

Initial 
TVHb/ 

(ppmv) 

Final 
TVH07 

(ppmv) 

CA3-MPA 10 3.0 0.0 21.0 200 60 
5.5 0.0 21.0 200 54 

CA3-MPB 25 3.0 0.0 20.1 320 64 
5.5 0.0 20.9 360 64 

CA3-MPC 40 3.0 13.9 16.0 220 200 
5.5 0.0 9.0 340 300 

CA4-MPA 12 3.0 0.0 21.0 8,000 40 

5.5 0.0 21.0 8,400 64 

CA4-MPB 20 3.0 0.0 IS.O" >20,000 200 . 
5.5 0.0 19.2d/ >20,000 300 

CA4-MPC 30 3.0 0.0 70d/ >20,000 360 
5.5 0.0 9.5" >20,000 640 

CA4-MPD 52 3.0 11.8 2.5" 260 220 

5.5 Saturated d 0.0 ^ Saturated 240 

MPE 32 4.0 0.0 8.0 7,000 320 

MPF 35 4.0 11.6 19.0 300 124 

MPG 16 4.0 18.0 21.0 80 30 

MPH 30 4.0 18.5 21.0 120 , 20 

^ bgs = below ground surface. 
y Measurements taken on 8 November 1996 prior to air injection at HVWD, HVWE, and HVW3. 
d Measurements taken on 7 March 1997 except as noted. 
"" Measurements taken on 8 April 1997. 
d Soil saturated at this interval. Unable to obtain soil gas sample. 
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SECTION 1 

INTRODUCTION 

This Operations and Maintenance (O&M) Manual has been created as a guide for 
monitoring and mamtaining the performance of the expanded bioventing blower system and 
vent well plumbing at Facilities 44625D and 44625E at Cape Canaveral Air Station (AS), 
Florida. Record drawings of the expanded bioventing system installed at Facilities 44625D 
and 44625E are provided in Appendix A. 

Bioventing is the forced injection of fresh air, or withdrawal of soil gas, to enhance the 
supply of oxygen in subsurface soils for in situ bioremediation. A blower system is used to 
inject air into the soil, thereby supplying fresh atmospheric air (with approximately 20.8 
percent oxygen) to contaminated soils. Once oxygen is provided to the subsurface, existing 
bacteria aerobically break down fuel residuals. Aerobic biodegradation is much more efficient 
than anaerobic biodegradation which occurs in oxygen depleted soils. 

Parsons Engineering Science, Inc. (Parsons ES) has installed an air injection bioventing 
system consisting of one air injection blower, three horizontal vent wells (HVWs), eleven soil 
gas monitoring points (MPs), and associated piping at the site. Following the installation and 
testing of a pilot-scale bioventing system from October 1994 through December 1995, Parsons 
ES installed an expanded (full-scale) bioventing system including HVWD and HVWE and 
initiated system operation on November 9, 1996. When early monitoring results showed that 
the area north of Facility 44625D was not receiving a sufficient supply of oxygen, a third vent 
well (HVW3) was installed on March 5, 1997 to address the oxygen deficiency. The air 
injection rates of the full-scale bioventing system were optimized at each vent well to assure 
adequate aeration of contaminated soils to promote aerobic biodegradation. Soil gas 
monitoring performed in March and April 1997, after the installation of HVW3, indicates that 
the entire area designated for bioventing treatment is receiving an adequate supply of oxygen. 

Cape Canaveral AS personnel are responsible for routine monitoring of the bioventing 
system. Parsons ES has trained AS personnel on the maintenance requirements of this plan. 
If significant problems are encountered with the operation of the system, Parsons ES should be 
notified so repairs can be made. Under the Extended Bioventing Project Option 1, Parsons ES 
is responsible for system repair for a 1-year period after system startup. Parsons ES will 
retain responsibility for system repair until November 1997. Should the bioventing system 
cease to operate or develop a significant problem, please call the Parsons ES Site Manager, 
Mr. Steve Archabal, at (602) 852-9110, or Mr. John Hall, at (970) 244-8829. If the system 
ceases to operate, please have a base electrician verify that adequate power is being supplied to 
the bioventing system blower motor prior to notifying Parsons ES. 

1-1 
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SECTION 2 

SYSTEM DESCRIPTION 

2.1 BLOWER SYSTEM 

A Gast R5 blower powered by a 2-horsepower direct drive motor was installed at Facilities 
44625D and 44625E on November 9, 1996. The R5 blower is rated as having a maximum 
flow rate of 160 standard cubic feet per minute (scfm) at open flow and a maximum pressure 
of 55 inches of water. As installed, the blower at Facilities 44625D and 44625E was 
producing an estimated flow rate of 73 actual cubic feet per minute (acfm) at a pressure of 30 
inches of water. Following adjustment of HVW air injection rates, approximately 9 acfm is 
being injected into HVWD, 42 acfm into HVWE, and 22 acfm into HVW3. Flow was 
optimized to each HVW based on the degree of hydrocarbon contamination present within 
soils in the vicinity of each HVW and the amount of oxygen measured at system MPs 
following two months of operation. The blower system includes an inlet air filter to remove 
any particulates which are entrained in the inlet air stream and several valves and monitoring 
gauges which are described in Section 2.2. A schematic of the expanded blower system 
installed at Facilities 44625D and 44625E is shown in Appendix A. Corresponding blower 
performance curves and relevant service information are provided in Appendix B. Blower 
system data collection sheets for use by facility personnel are provided in Appendix C. 

2.2 MONITORING AND FLOW CONTROL EQUIPMENT 

2.2.1 Monitoring Gauges 

The bioventing system is equipped with vacuum, pressure, and temperature gauges, and air 
velocity measurement ports. Gauges have been installed on the air injection system at the 
following locations: a vacuum gauge in the inlet piping and pressure and temperature gauges in 
the outlet piping. 

2.2.2 Flow Control Equipment 

Manual and automatic flow control valves (FCVs) have been installed on the bioventing 
blower system. Manual FCVs have been installed in the piping leading to each HVW to 
enable the flow rate to each HVW to be adjusted individually. An automatic FCV, or pressure 
relief valve (PRV), is used to protect the blower system from burning out if pressures rise due 
to pipe blockage. The PRV is set to bleed off flow at a preset pressure and thus prevent 
blower outlet pressure from ever exceeding the rated pressure. 

An additional FCV (bleed valve) has been installed to control the total air flow out of the 
blower by releasing excess air flow to the atmosphere. The FCVs have been set by Parsons ES 
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personnel to deliver a calculated amount of air to each HVW and should not be adjusted unless 
directed to do so by Parsons ES personnel. 

The blower system has also been equipped with flow measurement ports. These ports 
consist of brass bushings installed in the outlet piping leading to each HVW. These bushings, 
which should be plugged during system operation, allow the insertion of a thermal 
anemometer for the measurement of air velocity. These ports are used by Parsons ES for 
system optimization. 

Although the blower system installed at Facilities 44625D and 44625E is relatively 
maintenance free, periodic system maintenance is required for proper operation and long life. 
Recommended maintenance procedures and schedule are described in detail in the instruction 
manuals included in Appendix B and briefly summarized in this section. 

Filter inspection must be performed with the system turned off. Do not change the flow 
control valve settings (valves have been pre-set for a specific flow rate) before re-starting the 
blower. 
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SECTION 3 

SYSTEM MAINTENANCE 

3.1 BLOWER/MOTOR 

The blower and motor are relatively maintenance free and should not require any 
maintenance during the operational period. Both the blower and motor have sealed bearings 
and do not require lubrication. 

3.2 AIR FILTER 

To avoid damage caused by passing solids through the blower, an air filter has been 
installed in-line before the blower. The paper filter element is accompanied by a polyurethane 
foam pre-filter. The filter should be checked weekly for the first 2 months of operation. A 
facility employee should determine the best schedule for filter replacement based on the first 2 
months of system monitoring. The polyurethane pre-filters can be washed with lukewarm 
water and a mild detergent. Paper filter elements should never be washed, and should be 
disposed of and replaced as necessary. When the vacuum drop across the filter increases by 
approximately 5.5 inches of water from the vacuum when the filter was new, a dirty filter 
element should be suspected, and cleaning or replacement should be performed. The initial 
vacuum when the filter element was new was 9.5 inches of water. Therefore, the filter should 
be cleaned or replaced when the vacuum increases to 15 inches of water. Typical filter 
element replacement intervals range from 3 to 6 months. 

To remove the filter, turn the system off by pushing the stop button on the starter, loosen 
the three clamps or the wing nut on the filter top, lift the metal top off the air filter, and lift 
the air filter element from the metal housing. Remove the polyurethane pre-filter (if 
applicable) and wash before replacing. 

The filter element is manufactured by Solberg Manufacturing, Inc. in Itasca, Illinois. Their 
toll free telephone number is 1-800-451-0642. Additional filters can also be obtained through 
Parsons ES. The Parsons ES contacts are Mr. Steve Archabal, at (602) 852-9110, and Mr. 
John Hall, at (970) 244-8829. The part number for the replacement filter element is 30P. 
Four spare air filter elements have been placed inside the blower enclosure. 

3.3 MAINTENANCE SCHEDULE 

The following maintenance schedule is recommended for the blower system. During the 
initial few months of operation more frequent monitoring is recommended to ensure that any 
startup problems are quickly corrected. A daily drive-by inspection is recommended during 
the initial 2 weeks of operation to ensure that the blower system is still operating with no 
unusual sounds.    Thereafter monitoring inspections every 2 weeks are recommended (see 
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Section 4).   Preprinted data collection sheets have been provided to the facility.   Extra data 
collection sheets for recording maintenance activities are provided in Appendix C. 

Maintenance Item      Maintenance Frequency 

Filter Check once every 2 weeks, wash or replace as necessary (see Section 
3.3). Inlet vacuum exceeding 15 inches of water indicates that the filter 
requires cleaning or replacement. 

3.4 MAJOR REPAIRS 

Blowers systems are very reliable when properly maintained. Occasionally, however, a 
motor or blower will develop a serious problem. If a blower system fails to start, and a 
qualified electrician verifies that power is available at the blower or starter, Parsons ES should 
be contacted to arrange for repairs. The Parsons ES contacts are Mr. Steve Archabal, at (602) 
852-9110, and Mr. John Hall, at (970) 244-8829. Parsons ES is responsible for major repairs 
during the first year of operation. 
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SECTION 4 

SYSTEM MONITORING 

4.1 BLOWER PERFORMANCE MONITORING 

To monitor the blower performance, the vacuum, pressure, and temperature will be 
measured. These data should be recorded every 2 weeks on a data collection sheet (provided 
in Appendix C). All measurements should be taken at the same time while the system is 
running. Because the systems are noisy, hearing protection should be worn at all times. 

4.1.1 Vacuum/Pressure 

With hearing protection in place, unlock and open the blower enclosure and record all 
vacuum and pressure readings directly from the gauges (in inches of water). Record the 
measurements on the data collection sheet. 

4.1.2 Temperature 

With hearing protection in place, open the blower enclosure and record the temperature 
readings directly from the gauges in degrees Fahrenheit (°F). Record the measurements on a 
data collection sheet (provided in Appendix C). The temperature change can be converted to 
degrees Celsius (°C) using the formula °C= (°F - 32) X 5/9. 

4.2 MONITORING SCHEDULE 

The following monitoring schedule is recommended for these systems. During the initial 
month of operation, more frequent monitoring is recommended to ensure that any start up 
problems are quickly corrected. Data collection sheets have been provided to assist your data 
collection and are included in Appendix C. 

Monitoring Item Monitoring Frequency 

Vacuum/Pressure Once every 2 weeks. 

Temperature Once every 2 weeks. 

4.3 REPORTING MONITORING RESULTS 

System monitoring data sheets should be faxed to the Parsons ES Site Manager, Mr. Steve 
Archabal at (602) 852-9112, once every 2 months. However, if a significant change in the 
system temperature or pressure is noted (such as a significant drop or increase in pressure) 
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please call Mr. Archabal at (602) 852-9110 immediately.    A significant change in system 
temperature or pressure may be indicative of a problem with the air delivery system or blower. 
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REGENERATIVE BLOWER INFORMATION 

022/726876/CAPECAN/2.DOC 



Gast Manufacturing Corp. 
P.O. Box 97 
Benton Harbor, Ml 49023-0097 
(616)926-6171 

Model R5125Q-50 

Phase         HZ HP Voltage Full Load Amps 
1              50 2 115/230 25/12.5 

Overall Dimensions 

Height Width Depth Net Weight 
13.78 in 15.50 in 13.56 in 77 lb 
350 mm 445 mm 344 mm 35 kg 

Performance 

Maximum Vacuum Maximum Pressure Maximum Flow 
60 inH20 55 inH20 160 cfm 
149 mbar 137 mbar 272 m3h 



^I^CT^^!ÖN **UMPS - ^GENERATIVE BLOWE, 

I Product Specifications 
Model 

Number Phase      Hz 
Motor Specifications 
Voltages HP      Full Load Amps 

Max Vac    Max Pressure 
"H20   mbar "H20    mbar 

Max Flow 
cfm   m'h 

Net.Wt. 
lbs   kc 

I 
m3/h (~ 

100 200 300 400  mbar 

FREE AIR FLOW (cfm) 

I I     ■ 
340 

m'/h f 
0 

0    100   200   300    400   500 mbar 

FREE AIR FLOW (cfm) 

170        340 510 680 

PRESSURE 

I 
IT 

I 
.   '00 200 300 400   mbar 

FREE AIR FLOW (cfm) 

510 
n3/1, r 

0 

0     100   200    300    400   S00 mbar 

FREE AIR FLOW (cfm) 
T 1 
170 340 510 600 850 

Free software 
identifies best Gast 
blowers for soil and 
groundwater 
remediation 

Now you can size and select 
regenerative blowers and 
accessories for soil and 
groundwater remediation    ' 
systems faster, easier and 
more accurately than ever 
before. Gast remediation 
svstem engineering software 
does the job and it is yours 
for the asking.  The 3-&inch 
IBM-compatible disk calculates 
performance when the blower 
is operating with both a 
vacuum and pressure load at 
the same time. The programs 
will also compensate for 
changes in performance from 
altitude and temperature, 
helping you identify the 
optimum Gast blowers for 
your application. 

Coll 1-800-952-4278 to 
receive your free remediation 
system engineerino software 

• 



f 
S#l VAPOR EXTRACTION PÜ^PS^ß^ER, 

Model R3 Models R6P, R7 

i c— 

•ite1© 5 I 1 
-N 

J 
J* PIPE (2) (fWP) 
2 IB* PtPC (2) (R7) 

. (v    J«OIA.THm»(4]{nWI 
-E 1 D 1       J*«A.TMRU(4){R7) 

t 

Models R4, R4P, R5, R6 

c 

I 

Product Dimensions    Metric (mrr 
Model                 ABC 

)         U.S. Imperial (inches) 
D          E          F          G H 1 J K L M N O 

R3105N-50 131 
5.17 

35 
1.37 

310 
12.20 

83 
3.25 

80 
3.03 

281 
11.06 

324 
12.75 

49 
1.94 

99 
3.88 

205   : 
8.06   i 

206 
8.12 

238 
9.38 

258 
10.15 

- 13 
.53 

R4110N-50 157 
6.18 

43 
1.68 

389 
15.30 

95 
3.75 

72 
2.85 

316 
12.44 

313 
12.31 

50 
1.98 

101 
3.96 

225    i 
8.86   i 

227 
8.93 

254 
10.00 

293 
11.73 

175 
6.88 

11 
.44 

R4310P-50 157 
6.18 

43 
1.68 

356 
14.03 

95 
3.75 

72 
2.84 

316 
12.44 

313 
12.31 

50 
1.98 

101 
3.96 

225 
8.86 

227 
8.93 

254 
10.00 

293 
11.73 

175 
6.88 

11 
.44 

R4P115N-50 177 
6.98 

47 
1.84 

442 
17.41 

114 
4.50 

83 
3.25 

354 
13.93 

338 
13.31 

60 
2.38 

121 
4.75 

260 
10.25 

262 
10.31 

298 
11.75 

346 
13.6 

175 
6.88 

15 
.60 

I    R5125Q-50 ' 178 
7.00 

46 
1.82 

445 
17.50 

114 
4.50 

91 
3.58 

361 
14.22 

344 
13.56 

60 
2.38 

121 
4.75 

260 
10.25 

262 
10.31 

298 
11.75 

350 
13.78 

173 
6.81 

15 
.59 

R5325R-50 178 
7.00 

46 
1.82 

423 
16.66 

114 
4.50 

91 
3.58 

361 
14.22 

344 
13.56 

60 
2.38 

121 
4.75 

260 
10.25 

262 
10.31 

298 
11.75 

350 
13.78 

183 
7.19 

15 
.59 

R6130Q-50 197 
7.75 

49 
1.94 

511 
20.13 

140 
5.50 

98 
3.85 

404 
15.89 

389 
15.30 

62 
2.46 

125 
4.92 

289 
11.38 

290 
11.42 

329 
12.96 

391 
15.38 

217 
8.56 

13 
.52 

R6340R-50 197 
7.75 

49 
1.94 

478 
18.82 

140 
5.50 

98 
3.85 

404 
15.89 

385 
15.17 

62 
2.46 

125 
4.92 

289 
11.38 

290 
11.42 

329 
12.96 

390 
15.34 

217 
8.56 

13 
.52 

R6P155Q-50 248 
9.77 

80 
3.15 

602 
23.7 

140 
5.51 

137 
5.39 

438 
17.25 

428 
16.87 

64 
2.50 

127 
5.00 

- 290 
11.42 

325 
12.80 

463 
18.21 

257 
10.12 

13 
.50 

R6P355R-50 248 
9.77 

80 
3.15 

554 
21.80 

140 
5.51 

137 
5.39 

438 
17.25 

428 
16.87 

64 
2.50 

127 
5.00 

- 290 
11.42 

325 
12.80 

463 
18.21 

257 
10.12 

13 
.50 

R7100R-50 274 
10.79 

92 
3.64 

577 
22.72 

216 
8.50 

212 
8.33 

545 
21.46 

457 
18.00 

100 
3.94 

200 
7.88 

- 375 
14.76 

410 
16.14 

509 
20.02 

257 
10.12 

14 
.56 

Notice: Specification s subject to change wit iout notice. 
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Post Office Box 97 
Benton Harbor, Michigan 49023-0097 
Ph:        616/926-6171 
Fax:    616/925-8288 

~E 

1 
i m 

Maintenance Instructions for Gast 
Standard Regenerative Blowers 

For original equipment manufacturers 
special models, consult your local distributor 

Gast Rebuilding Centers 
tö%i&?&&>&%ffi>&£^&¥£$^%%^&& 

r 

Gast Mfg. Corp. 
2550 Meadowbrook Rd. 
Benfon Harbor MI. 49022 
Ph:    616/926-6171 
Fax: 616/925-8286 

Walnbeo. Umlfod 
215 Brunswick Drivo 
Polnto Clalro, P.O. Canada 
Ph:    514/697-8810 
Fax: 514/697-3070 

Gast Mfg Corp. 
505 Washington Avenue 
Carlsladt, N. J. 07072 
Ph:   201/933-8484 
Fax: 201/933-5545 

Bronnor Flodlor. & Assoc. 
13824 Bentley Placo 
CorrIfos,CA. 90701 
Ph:    213/404-2721 
Fax: 213/404-7975 

H9R 4R7 

Gas» Mfg. Co. Limited. 
Halifax Rd, Cressox Estalo 
High Wycombo, Bucks HP12 3SN 
Ph.     44 494 523571 
Fax:    44 494 436588 

Walnbeo, Umlfod 
121 City View Drivo 
Toronto, Onf. Canada M9W 5A9 
Ph:    416/243-1900 
Fax: 416/243-2336 

Japan Machinery Co. Ltd. 
Central PO Box 1451 
Tokyo 100-91 Japan 
Ph:       813/3573-5421 
Fax:     813/3571-7865 



Part Name R4 R5 R6 R6P       R6PP/R6PS        R7 

#1 Cover 
i2£iannuL 
*3 Impeller 

AJ10IA 
BC167, 

«4 Squaro Key 
AJ102A 
AH212C 

US Shim Spacer (s) AJ132 
«6 Retaining Ring AJ145 
»7 Housing AJ103A 
08 Muffler Box 
#9 Spring 
#10AFoam 
HOB Foam 

(4)AJ112A 

HI Mufflor Extension/ 
Adaptor Pinto     AJin^H, 

Shim Kit K396 

AJI01B 
BC187 
AJ102BQ 
AH212 
AE686-3 
AJ145 
AJ103BQ 

(4)AJ112B 
(2)AJ112BQ 

AUQ6BA. 
K396- 

AJ10IC 
BC1AL 
AJ102C 
AB136A 
AJ109 
AJ149 
AJ103C 

(4)AJ112C 
(2)AJI12CQ 

AilfliCfl. 

AJ101D 
fiClfiL 
AJ102D 
AB136D 
AJ109 
AJ149 
AJ103DR 

AJ113DR 
(4)AJI12DS 
(2)AJ112DR 

AJ1Ü&DQ_ 

AJ101EQ 
BC181 
AJ102E 
AB136 
AJ109 

AJ103E 
AJ104E 
AJ113DQ 
(4)AJ112ER 
(2)AJH2EC 

AJ1Q6FQ, 

AJI01F 
BC181. 
AJ102FR 
AB136 
AJ116A 

AJ103F 
AJ104F 
AJ113FQ 
(6)AJ112F 

AilDÄEö. 

AJ101K 
BC181, 
AJ102K 
AB136 
AJ116A 

AJ103K 

AJ113FQ 
(8)AJ112K 

AJ104K_ 

(2)AJ101KA 
(2)BC1fl?_ 
(2)AJ102KA 
(2)AB136 
AJ116A 

AJ103KD 

AJ101G 
BC183 
AJ102GA 
AC628 
AJ110 

AJ103GA 

AJU3G 
(8)AJ112GA 

■AHP4.GA. 
K39S 

MOTOR CHART   I 

REGENAIR 
MODEL 
NUMBER 

RÜ02C 
•'-.R2103  :"" 

R2ÜÖ5 
,;'"R23Ö3Ä  

R2303F 

MOTOR SPECIFICATIONS 
MOTOR 60 HZ 50 HZ 
NUMBER VOLTS VOLTS PHASE 

•Jl-tlX; 
J112X 
J311X 
J41ix' 
J3I0 
J313  

y/t J3305A-i/R330|A-13J410 

i 
i 

i 

t;:;R4lt0'2 
„IM310A-2 
.„R5125-2 
„    R5325Ä-2 
L;-i'R6i25^2 '■r-^\ 

R6325A-2 
r'"R6335A'2"  

R6150J-2 
>:lR6360A:2r; 

1.T5/2Q8-23D,  110/220-240   >,V   -\1 
_>_ ,ii5     •         "" T'"" 
: 115/20-230.Z'r. 110/220""  r" " 

115/206-230 i i Ö/22Ö"      ""~" 1 
208-230/460    220/380-415 ~ '" V" ' 

208-230'"' '•••••"•—■•'■—■—•",-,,,._ 

)itfm;M3W/W-2AQ^TZ*r^ 
..208-230/460    220/380-415 ~3      * 

115/208-230^' 110/2^240^^:^' V^ 1 

„,208-;?3C#460   ^/l^nfT^^'T^ 
1.15/208-230'""'- r* ^v^'vTTT^rr-H 

v208-23p/460    220/380-415 3 

" No lubrication needed at start up. 
Bearings lubricated at factory. 

• Motor Is equipped with alemlre fitting. 
Clean tip of fitting and apply grease gun. 
Use 1 to 2 strokes of high quality ball 
bearing grease. 

R6P335A 
ilwslpp** £'<<&<£ 

; ■,,'•:•• 

R6P355A 

.J6}1AX 
J61Ö 

J.Ü1X 
J8i0X 

ZjäTix' 
J810X 

'\J?IOX 
JiolT 

«»»:-:-:.%;v.v.-v.-...«. 

: JTQlp 

1110A 208-230/460    220/380-415 

..220/380-415 
«^wvftWmvi 

£'115/2Ö8'23Q-:.!':> 
208-230/460'"' 

:..208-230/460  "220/380-415" • - •, ^ 
230 1 

i   208-230/460 T220?38ÖV416'/^P^ 

**1 
Jwsgil^^W»««-«^^^ 220/380-415 3  """ 

R6PP/R6PS3110M JDH0Ö "''''''''"Izoli:^^ 

ContHloncy        Typ* 

Medium ulhlum 

Hourt o( letvic* 
per y oar 

5.000 

Continual NormalApplcaHon 

Seasonal service motor 
Idle for 6 months or more 

Continoous-Ngh amblonts. 
dirty of moht appHcaHons. 

Typhat 
Great» 
SheBDoHumR 

Suggetlod Belub* 
Interval 

3 years 

1 year 

1 year beginning 
of season 
6 months 



I 
r Regenair 

Model 
Number 

All performance figures relate to stock models. A few high 
pressure units may be available. Consult your local distributor. 

0-H2O 

PRESSURE 

2Q-H2Q      40"H2O       60"H2O 

Rl 
yw>  

R3105-1  
['R3l0^ff 

R3305A-13 
:R4 . "" 

R5 
[Ro'125^2 '• 1 
R6325A-2!"'' 

'R6335A-2 
R6350A-2 " 

80"H2O      100-H2O 

26 
4? 
52 

52 
. 90 
145 

I2ÖGÜ 
200"" 
205 
200 

Maximum 
Pressure 

"H20- 

R6P350A 3ÖÖ" 
Lß6P36T>/ri-j300-J 
R7100A-2 420 

LR6PJ>3DOta„ JIQS 

R6PS3HOM 265~ 

14 
26 
38 
36 
36 
70 

130 
 180 ""I 

180 *' 
J75 
180 

260 
~-260'_ 

380 
lisl 
258 

14 "       "     -----wm- 

23  
so _;.„-;- 

^   'l52    " J " "* ~"~"' 
- -«...155 ';&£&&&£. 

150 130 HO 

230 200 

3^ 310 280 

28 m 
42 

!'•-.••" ■-:■'.. :.ee,i 

65 
...TT'."."""^ 

40 

80 
• f- ■'■■ ■'■':'<70'i 

105 

60 
1~ ^IZIF^^T^ol 

^^.420.._-L380^£_Ll-33Q.^ 
"      252 244 236 

115 

226 

Regenair 
Model 
Number 0"H2O 

VACUUM 
20"H2O      40"H2O      60"H2O 80"H2O 

•^"; '/; 25- 
,R2. "40' 
iR3jo5-r ••••';■; :5ö'i 
R31Ö5-12 '     of 
..R3305A-I3 51 
R4 ~    *      xr~ 

JM<*yA*W. www.«« U i, 

^™,.^_._,^r4o 
R6125-2 I90" 
.(^25^2, ' ""^901 

R6335A-2  " I90" 
IR6350A-2 '.':"■ W- 
R6P335A 270'" 

;R6P35QA   ' 280': 
R6P355A ••"""■'•'••280'' 
ftU00A-2 "'""4)0-1 
R6PP311ÖM   '••"•'47Q- 

ii?6P^npM::T;-"24o'-- 

Maximum 
Vacuum 

"H20* 

14 
22 

r".34" """■'! 
34 
34  ' 

„62 _ 
_il5"~H 

155 
M55 ": 

150'""'" 
180' ' 
230"' 

'..240" ~ A 
240 

[.35CT~~1 
425 
225    \ 

Ills 
20* 

%.2p; 

...;9P„ 
125 
125 
125 " 
150_ 

'22102 
210 

;'3bo-; 

375 
'210 

100 
r™iüö' - 70 

170 

_  320 
"'  195 

■ A\Vy»^Vh£\ Wt'XvJf 

100 
170 
220 
175'/ 

34 
SS 
50 

WB 

45 
3f5~; 
75~ 
90^ 

"37"" 
lip 
86 

80 
frt    ■ , "*       •••••   ■ «v. "V.v.*.v.-..\*. .'.v.'.v. ,v, j'Mii/virtl 

^nX^h^ recommended (with cooling air ,m 
or distributor to verify Ä Ä^S.y ^ ^ ^ head6d- Ch°ck wi,h ,ocaI representative» 

^^^St^SS^ÜSSS^ madmum du,y *■cause prema,ure fa»-e *• 1° 
Performance data was deterrrtned under the following conditions: 

1) Unit In a temperature stable condition 

expected.PS,TOrmance varta"°™ on the resistance curve vrthh ♦/- 10% of supplied data can be 

S M o?rf
Ca1l0nS SUb)od ,0 cha"0° ^>h^ notice. 5) All performance at 60Hz oporatlon. 
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:-. * :^3M$äM& '■3-'J'•'■;■■       ■■■■■ » 

i-y-vr&fiX *^Äiiva?)^,4-*'i--** 

■■■• tt^i^.,%^ 

PostOfflcoBox97  "     "' '.::'''• ^IJS^Mf'. 
Benton Harbor. Ml. 49023<K)97 '■- -v '■•' $H 
«J:   616/926-6171 
Fax: 616/925-8288 

■i?*;^A-S 

INSTALLATION 
AND OPERATING 

■^..■fV/>^--A7^:IC#*S.äfi'K-'*'''' -•' ■- 

DUTYREGENÄÄ 
BLOWERS 

...>?S»*:-. . 

S^??Pf?Ä?55R^0 arid R7I0Ö&5Ö! 

I 

I 
I 

earf Authorize* Servtce FacWfes ore located ft, the locations /«fed Mow 

Gast Manufacturing Corporation 
505 Washington Avenue 
Carlstadt, N. J. 07072 
Ph:    201/933-8484 
Fax: 201/933-5545 

Brenner Fiedler & Associates Walnbee Limited 

£I V:JrL !P701        Po,n,e c,a[«>. «"«bee 
Ph  '^f^'2721 Canada H9R4R7 
Ph:    800/843-5558 Ph:    514/697-8810 
Fax: 310/404-7975 Fax: 514-697 3070 

Gast Manufacturing Corporation 
2550 Meadowbrook Road 
Benton Harbor, Ml. 49022 
Ph:    616/926-6171 
Fax: 616/925-8288 

Walnbee Limited 
5789 Coopers Ave. 
Mlsslssauga. Ontario 
Canada L4Z 3S6 
Ph:    416/243-1900 
Fax: 416/243-2336 

Japan Machinery 
Central PO Box 1451 
Toyko 100-91, Japan 
Ph:    813 3573-5421 
Fax: 813 3571-7896 

Gast Manufacturing Coi Ltd. " 
Halifax Road, Cressex Estate ; 

High Wycombe, Bucks HP12 3SN 
England :.  ,•.„, -->^^. 
Ph:    44 494 52357lfe^$&:.U 
Fax: 44 494 436588^'^;^^ 



Ä>«J- ■■-■■■ OPERATING AND MAINTENANCE INSTRUCTIONS 

■•>%«AH;i 

1 
I 
I 
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SAFETY 
This is the safety alert symbol. When you see this symbol 
personal injury is possible. The degree of injury is shown 
by the following signal words: 
DANGER Severe injury or death will occur if hazard is 
ignored. 

WARNING Severe injury or death can occur if hazard is 
ignored. 

CAUTION Minor injury or property damage can occur if 
hazard is ignored. 

Review the following information carefully before oper- 
ating. 

I 

GENERAL INFORMATION 
This instruction applies to the following models ONLY: 

IR3105N-50, R4110N-50, R4310P-50, R4P115N-50 
R5125Q-50, R5325R-50, R6130Q-50, R6P155Q-50 
R6350R-50, R6P355R-50andR7100R-50. Theseblowers" 

I are intended for use in Soil Vapor Extraction Systems 
The blowers are sealed at the factory forverylow leakage 

^     They are powered with a U.L. listed electric motor Class 
*    n Div. 1 Group D motors for Hazardous Dury.locations 
■ Ambient temperature for normal full load operation 

should not exceed 40° C (105° F). For higher ambient 
operation, contact the factory. 

Gast Manufacturing Corporation may offer general ap- 
plication guidance: however, suitability of the particular 
blower and/or accessories is ultimately the responsibil- 
ity of the user, not the manufacturer of the blower. 

INSTALLATION 
DANGER Models R5325R-50, R6130Q-50, R6350R-50 

J™^
25

^-
50

' 
R6P1

55Q-50,.R6P355R:<WAMR7100R-50 
jm^Pilot Duty Thermal Overload Protection! 'Connect- 
mmimhis. protection to the: proper control circuitry-is 
pmmandatedby UL674 and NEC501.Failure to do*b could/ 
gH«äy result in a EXPLOSION. See pagü 3 arid:4 for 
^^mmended wiring schematic for these models. .. 

t EARNING Electric shock can resultfrombad wiring'A ■ 
qualified person must install all wiring conforming to 
all required safety codes. Grounding is necessary 

WßV' EARNING TJtisbloweris intendedforuse on soilvapor 
extraction equipment. Any other use mustbe approved in 
rrtttngbyGastManufacturing. Corp. Install this blower 

any mounting position.   Do not block the flow of 
cooling air over the blower and motor 

: JLUMBING-UsethethreadedpipeportsforconnecHon 
■nly. They will not support the plumbing. Be sure to use 
Wie same or larger size pipe to prevent air flow restriction 
and overheating of the blower. When installing fittings 
■e sure to use pipe thread sealant. This protects the 
pireadsinthe blower housing and prevents leakage. Dirt 

-«.v.ana chips are often found in new plumbing. Do riotallow 
•"them to enter the blower. " . 

*Q 
rm^>,. 

NOISE - Mount the unit on a solid surface that will n^p-., 
increase the sound. This will reduce noise and vibratid^B 
We suggest the use of shock mounts or vibration isolatiori 
material for mounting. 

ROTATION - The Gast Regenair Blower should only 
rotate clockwise as viewed from the electric motor side. 
The casting has an arrow showing the correct direction. 
Confirm the proper rotation by checkingair flow at the IN 
and OUT ports. If needed reverse rotation of three phase 
motors by changing the position of any two of the power 
line wires. 

A OPERATION 
4A WARNING Solid or liquid material exiting the blower 

or piping can cause eye damage or skin cuts. Keep away 
from air stream. 

A WARNING - Gast Manufacturing Corporation will not 
knowinglyspecify, design or build any blower for instal- 
lation in a hazardous, combustible or explosive location 
without a motor conforming to theproperNEMA or U. L. 
standards. Blowers with standard TEFC motors should 
never be utilized for soil vapor extraction applications or 
where local state and/or Federal codes specify the use of 
explosion-proof motors (as defined by the National Elec- 
tric Code, Articles 100,500 cl990). 

^ CAUTION Attach blower to solid surface before start- 
ing to prevent injury or damage from unit movement. Air 
containing solid particles or liquid must pass through a 
filter before entering the blower. Blowers must have 
filters, other accessories and all piping attached before 
starting. Anyforeignmaterialpassingthroughtheblower 
may cause internal damage to the blower. 

CAUTION Outlet piping can burn skin. Guard or limit 
"ccess.Mark"CAUTIONHotSurface.CanCauseBurns". 
Air temperature increases when passing through the 
blower. When run at duties above 50 in. H20 metal pipe 
may be required for hot exhaust air. The blower must not 
be operated above the limits for continuous duty Only 
models R3105N-50, R4110N-50 and R4310P-50 can be 
operated continuously with no air flowing through the 
blower. Other units can only be run at the rating shown 
on the model number label. Do not Close off inlet (for 
vacuum) to reduce extra air flow. This will cause added 
heat and motor load. Blower exhaust air in excess of 
230°F indicates operation in excess of rating which can 

cause the blower to fail. 

ACCESSORIES ...Gast pressure gauge AJ496and vacuum^ 
gauges AJ497 or AE134 show blower duty.  The Gallfe 
pressure/vacuum relief valve, AG258, will limit the opJ^ 
erabng duty by admitting or relieving air. It also allows 

.•'Ä??3£ !fe?u8h the blower when the relief valve closes. 

A 

**!-': 
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A 

#vl     SERVICING 
WARNING To retain their scaled construction they 
should be serviced by Gast authorized service centers 
ONLY. These models are sealed at the factory for very 
low leakage. 

WARNING     Turn off electric power before removing 

Wowcrfromscrvice.Bcsurcrotatingpartshavcstopped. 
Electricshockorsevere cutscan result. Inlet and exhaust 
filters attached to the blower may need cleaning or re- 
placement of the elements. Failure to do so will result in 
more pressure drop, reduced air flow and hotter opera- 

tion of the blower. The outside of the unit requires clean- 
ing of dust and dirt. The inside of the blower also may 
need cleaning to remove foreign material coating the 
impeller and housing. This should be done at a Gast 
Authorized Service Center. This buildup can cause vibra- 
tion, failure of the motor to operate or reduced flow. 

KEEP THIS INFORMATION WITH THIS BLOWER 

REFER TO IT FOR SAFE INSTALLATION 
OPERATION OR SERVICE. 

MOTOR WIRING DIAGRAM FOR R4110N-50 & R3105N-50 

pi-- 

P2- 

T3- 

T2-- 

T<— 

> 

> 

UNGROUNDED UNE 

~r 
KSULATE    ^ 

VOLTAGE 

pi- 
re 

T3- 

T2- 

T4- 

T »« WARNING 
THIS MOTOR IS THERMALLY -NSULATE^        mtw^Mir 

VOLTAGE PROTECTED AND WLL 

>NSULATEUNE      AUTOMATICALLY RESTART 
WHEN PROTECTOR RESETS. 

I ALWAYS DISCONNECT POWER 
-• L SUPPLY BEFORE SERVICING. 

MOTORS WIRING DIAGRAM FOR R4310P-50 

TO REVERSE ROTATION. 
NTERCHANGE THE •   ' . 
EXTERNAL CONNECTIONS 
TO ANY TWO LEADS. 

UNE 
LOW VOLTAGE 

©@© 

UNE 
UGH VOLTAGE. 

»* WARNING 
THIS MOTOR IS THERMALLY 
PROTECTED AND WLL 
AUTOMATICALLY RESTART 
WHEN PROTECTOR RESETS. 
ALWAYS DISCONNECT POWER 
SUPPLY BEFORE SERVICNG. 

MOTORS WIRING DIAGRAM FOR 
R5325R-50. R6350R-50. R6P355R-50. & R7100R-50 

TO REVERSE ROTATION. 
NTERCHANGE THE 
EXTERNAL CONNECTIONS 
TO ANY TWO LEADS. 

-THBWOSTATS fTO 
L CUSTOMER CONTROL 
Venom 

UNE 
LOW VOLTAGE 

UNE 
K6H VOLTAGE 

.J5K*i.-.v-   ■:. 



I 
MOTOR WIRING DIAGRAM FOR R5125Q-50 & R4P115N-50 

> 
-LINE 

LINE 

^V 

E> 

—LINE 

—UNE 
■''"' h!'r. 

'NSULATE 

  THERMOSTAT 

 THERMOSTAT 

LOW VOLTAGE 

 THERMOSTAT 

 -THERMOSTAT 

HIGH VOLTAGE 

j;» R512SQ-S0 BLOWERSPROOUCED AFTER SEPTEMBER 1992-tSER. NO. 0992) V   ,C   w* 
«-   •■■■ ,    ,;., DO NOT HAVE.WTOR LEADS S;V^ "^Z': ^   ,|  J^ : 

iMOT^R WIRING plAGRAM FOR R6130Q 

CONNECT THERMOSTAT 
TO MOTOR PROTECTION 
CIRCUIT 

T1 

.T<- -UNE 

-THERMOSTAT 

-THERMOSTAT 

CONNECTION FOR THERMOSTAT MOTOR PROTECTION 

&&'■ 

L1- 

AUX. POWER 
CIRCUIT 

L2- 
STOP 

—QJJQ— 

UNGROUNDED 

I 

START 
J_ MOMENTARY CONTACT 

°~* CONTACTOR 
COL 

 [HJ  f- 

-II- 
Hf- 

CONTACTS 

THERMOSTAT 
LEAD 

J^™TATS T0 BE CONNECTED IN SERIES WITH 
CONTROL AS SHOWN.   MOTOR FURNISHED WITH 
AUTOMATIC THERMOSTATS RATED AJC 115-600V. 720VA 

AK8t1 rev. E 

rev.« 
'.K 

&i.m 



In-line Filters 
The impeller of a blower passes very 

close to (he housing. It is always wise 

to have an inlet or in-line (ilter to 
ensure troublefree life. 

Model No. R4 

Horizontal Swing Type Check Value 
Designed to prevent back-wash of fluids that would 

enter the blower. Also prevents air back-streaming 

if needed. They can be mounted with their discharge 

cither vertical or horizontal. Valve will open with 3" 
of water pressure. 

Model No. R4.B5 R6.R6P        R7 

Part No. AH326D AH326F     AH326G 
RS R6.R6P       R7 

Part No. 

Replacement Element    AJ135E  AJ135F  AJ135R 
Micron 

AJ151D   AJ151E   AJ151G     AJ151H 

AJ135C 

11/2" NPT      2" NPT       21/2" NPT 

10 10 10 10 

Vacuum and Pressure Gauges 
To monitor the system performance so as not to 

exceed maximum duties. Using two (one on each 

side of the filter) is a great way to know when the 
filter needs servicing. 

• Vacuum Gauge, Part #AJ497.2 5/8" Dia., 1/4" NPT. 
0-60 in. H20 and 0-150 mbar 

• Vacuum Gauge, Part ME134,2 5/8" Dia.. 1/4" NPT. 

0-160 in. H20 and 0-400 mbar 

• Pressure Gauge, Part 0AJ496,2 5/8" Dia, 1/4" NPT. 
0-60 in. H20 and 0-150 mbar 

• Pressure Gauge, Part #AE133,2 5/8" Dia., 1/4" NPT, 

0-160 in. H20 and O400 mbar 
• Pressure Gauge, Part #AE133A, 2 5/8" Dia 1/4" NPT. 

0-200 in. H20 

Moisture Separator 
The purpose of the moisture separator is to remove 

liquids from the gas stream in a soil vapor extraction 

process. This helps protect the blower from corrosion 
and a build up of mineral deposits. 

MODEL 
UQUI0 CAPACITY 

GALLONS 
RMS160 
RMS200 
RMS300 
RMS400 

USED ON 
10 
19 
19 
40 

R4, R4P, R5 
R4,R4P,R5.R6 
R5.R6.R6P 
R6P, R7 

Relief Valve 
By setting a relief valve at a given pressure/vacuum 

you can be assured that no harm will come to the 

blower or products in your application from        ' 
excessive duties. /|§ 

• Pressure/Vacuum Relief Valve, 11/2" NPT, 

Adjustable 30-170 in. H20,200 cfm max. 
Part #AG258 

Gast also offers other models that are ideal for soil sparging. Our separate 

drive blowers are available in 4 sizes to 15 hp, pressures to 170" H 0 

(6 psi). Rotary vane compressors are available in motor mounted or 

separate drive styles up to 5 hp, pressures to 20 psi. 
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LOW PRESSURE GAUGES 
Types 611.10 & 612.20 

PRICE L5ST 

Type 611.10    2%"(63mm' 
Type 612.20  4"(ioomm) 

Standard Features 

'Case: 

Bayonet Ring: 

Wetted Parts: 
Window: 

: Dial: 
Pointer: 

Accuracy: 

Black painted steel (611.10) 
Stainless steel (612.20) 
None {2Vz') 
Stainless steel (4") 
Copper alloy 
Acrylic (ZW) 
Instrument glass (4") 
White aluminum 
Black aluminum 
+ 1.5% of span 

P.2/2   • 

WlKA INSTRUMENT CORPORATION 
1000 Wiogand Bouiavard 
Uwrenceviile, Georgia 30243-5868 
(404)513-0200 1 -000-645-0606 
FAX: (404) 513-8203 l 

Brass movement with highly polished 
bearing surfaces 

Recalibration screw on dial 

Special Order Options 

50 pcs. minimum order quantity per tins itam required (611 10) 
^ pcs. minimum order quantity per line item required (612120) 

Custom qials - Special scales and dial markings are 
available. Standard list prices apply. Add any 
applicable artwork/set-up charges. Refer to "Cus- 
torn D.al Artwork Charges" (price page PL95-32) 

Special Connections - No additional charge for standard 
NPT or metnc threads. Contact factory for other 
special threads. 

Gauge Accessories - Additional accessories may be 
avajfeble. Refer to "Pressure Gauge Accessories" 
(price page PL95-30). 

Additional Options Available - 
Nickel or chrome plated connection 
Lower back mount (Type 612.20 only) 
Rear flange 
U-clamp 
Safety glass window 
Stainless steel wetted parts 2I£* (631.10) 
Stainless steel wetted parts 4" (632.50) 

• (refer to price page PL95-21 for prices) 
Cleaned for oxygen service 
Stainless steel case and ring 
Red drag pointer 

: «Ät^0H!?Brs are av wlab,e from 3,ock (subJ'ecl to Prf0f «'<* ^ h-ieas« use applicable part numbers when ordering. 
hams shown without part nümb«« are available on special order at no 

■tern required . Contact factory for current lead times. 
Ptteet «ubjea to eftanrj. wnnout notkxi. 
This pneo let »uparsodaj priea Set daled 01/01/95 
Effective O3/01/as cr 
Price Paga PL95-20 

P essure Ranges (dual seal«) 
inch 

water 
0-15 
0-30 
0-60 

0-100 
0-200 

mm 
water 

I ozV 
sq. in. 
0-10 
0-15 
0-20 
0-30 
0-35 
0-60 
ozV 

sq. in. 
0-20 
0-32 

0-380 
0-760 

0-1500 
0-2500 
0-5000 

mm 
water 
0-440 
0-660 
0-880 

0-1320 
0-1540 
0-2640 

in. 
water 
0-34 
0-55 

9851682 
9851690 
9851704 
9851810 
9851828 

9851771 
9851700 
9851798 
9851747 
9851801 
9851755 

9851860 
9855785 
9803432 
9851879 
9851387 

f 

9851720 
9851739 

Pressure Ranges (single scalp) 

9851917 

9857273 

9803548 

9857281 
9855793 

974 7732 

974 7740 
974 7758 

974 7766' 

974 7775 

psi 
3 
5 

Accessories (installed) 
Atce 

9851925 
9851933 

9851836 
9851844 

'9747783 
9747791 

-•»MO/yP'towctooof apply mortars olsopa cr mom par ling K9m 
pa. for to» 619.ZQ). Conaatnacnf f* ^™. "KXBpar"ne Kam 

chrome plated 
brass 

FJF, black painted 
steel 

F F, stainless steel 

F estrictor, brass 

ABBREVIATIONS 
LM - Lotww Moum 
C8M - Cantor Beolc Mount 
FF - Front FUngo 
N/A - No! AvaltaDte 

$27.55 

1327085 

$21.30 
1327089 

S21.55 

1327087 
$24.55 
1327091 

'/A j 

l/A I 

.65 f 

$.90 

1326943 

J327081 , 

T 
In kaap'mg with and lor 
product Improvement, 

change« wtlnout prior r 

f WrposwoJ 
Wf<A 

«**rvasi the right to maki deaipn 
lornoflco. 

t 
Price«  F08 Lowronco^lki. GA 
Term«:  30 day« net      [ 

(subjoct ro exodi zpptom) 



i» Warranty 

onc!AaRfDnLoEchSamI for^f^ ° ^ ^^ ^c*? ^"Z" *** ^ WOfk righ'< GaS' wi" rePair or rePlace » 
°eDlacemPnt r?, ' P L ^ fr0m ,he d°,e °f shiPment from ,he fadory- ln ,he c™* °f repair or 
e^esTe -inh? "tf YT """*" rec°mmer«d°«°"s on how to prevent o problem from happening again Gas» 
ETrlT ' 9 u ,u W"hdr

JT ,h,S Warranty if y°u do no' follow ,hese recommendations. Customer is responsible for 

XSS^^Ä' ?T,in 1cas Yhis war
f
ran,y does no'app,y'°elec,ric motors' -iSSÄ 

»he company .haf make! it "^ ^ °'her manufadurers- A motor « «"9™ carries only the warranty of 

iMPnmT,^!? EXCLUSIVE AND B IN LIEU OF ALL OTHER WARRANTIES, WHETHER WRITTEN ORAL OR 
'Mf      ', NC UDING THE WARRANTY OF MERCHANTABILITY AND OF FITNKSTOANYIPARTIOIIAR PURPOSE 

UAABLESFOR X ^iiS^^SS^'^ REP^CEMENT PRI« OF HIS^SS^LNS^- 
THE^SA^OR USESP^U^S '   CONSEQUENTIAL, INDIRECT, OR .NC.DENTAL, ARISING FROM 

modiflat!onsPerSOnnel "^ ""^ ^ Warran,y' buf °n'y b/ Signing a «P«*^ wriften description of any 

DISCLAIMER 

beoclZ7e andPi X H ^J' ^ °" "f^00' da,a °nd tesf reSuI,S of nominal unifs" " « believed to 
suiSrlf 3"       ?   f au-Qn a,d

J
m/he Se,eC,,?0n °f Gasf Produds- " is ,he user'5 responsibility to determine 

he ewi h P 'nfended USe Qnd 'he USer QSSUmeS dl risk and ,iabi,ir/ whafsoeve> '" connection 



North American 
Representatives 
and Distributors 
A substantial stock of vacuum pumps 
compressors, air motors, parts and    ' 
nccossorios are carriod by tho officos listed bctow. 

(A)   Distributor-plant-uso salos only. 

(0)   Manufacturers Roprosontalivo - 
O.E.M. and plant-uso salos. 

(C) Gasfwardwuso and salos offico- 
O.E.M. and plant-uso salos. 

(D) Gast sorvico contor. 

vL* Jarnos E. Walson 4 Co. 
(B) 29DoranAve. 

Mar»fla.GA300Gu 
Ph. 404/422-1154 

Jamos E. Watson & Co. 
Oimiingfiam. AL 
Ph. 205/663-6678 

James E. Watson 4 Co. 
Nasbvüo,TN 
Ph.61S/33l-5716 

® i) FranUn Eloctrotlutd Co, he 
(B) 38S4Watman 

Memphis. IN 38118 
Ph. 901/362-7504 
PK 1-800-238-7500 

Frankln ElectroAuld Co, he. 
IB) 8900 Crystal If Road 

North LWo Rock. AH 72113 
AR ooy 1-800-272-5665 
Ph. 501/771-4170 

Franklin Sectronuld Co, he. 
5609 South 14th Street 
Ft Smith. AR 72901 
Ph. 501/546-7448 
Ph. 1-800-264-7406 

© _y Brerxier-FierJor 4 Assoc, Inc. 
(B.O) 13824 Bentley Place 

Cemtos.CA 90701 
Ph. 310/404-27214 
Ph. 714/521-6280 
Ph. 1-800-843-5558 

Brenner Fiedler 4 Assoc, Inc. 
(B) San Diego. CA 

Ph. 619/232-9152 
Ph. 1-800-843-SS58 

Brenner Realer 4 Assoc, he. 
(B) 2117 South 48th Street «102 

Tempe.AZ 85282 
Ph. 1-600-638-O394 

i^TECO Pneumatic, he 
(B)  1069 Serpentine Lane 

Pleasanton, CA 94566 
Ph. 510/426-8500 

© 

© _   Hero FKKJ Power, Inc. 
(Q) Suite 104 

W515 East 40th Ave. 
Denver. CO 80239 
Ph. 303/373-2600 

Rero RukJ Power. Inc 
(B) 2155 South Main 

Saft Lake City. Ur84ttS 
Ph. 801/467-4622 

© 

I 

& Ohlheiser Corp. 
(B)  17 Rose Ave. 

West Hartford, CT 06133-0332 
Connecticut only 203/9S37632 
New England States 1-800-858-9368 

Gast Mfg. Corp. 
fC.0) Eastern Sales Office 

505 Washington Ave. 
Canstadt NJ 07072 
Ph. 201/933-8484 
Ph. 212/563-1870 <NYQ 

Dees Corp. 
W B860KelsoDr. 

Baltimore. MD 21221 
Ph. 4«V574-2900 

Oie-A-Matie. Inc. 
(A) 119 Brown St. 

Pitlston (Wilkes-Barre). PA 18640 
Ph. 717/655-6831 

Die-A-Matic. Inc. 
(A) 6S0N. Stalest 

York. PA 17403 
Ph. 717/846-9300 

Van-Air 4 Hydraulics. Inc. 
(A) Philadelphia. PA 

Ph. 2IS/923-2S7S 

Van-A« 4 Hydraufci. he 
(A) S25EWoodlawnAve. 

Mapl« Shade, NJ 08052 
Ph. 601779-7300 

WGuKCortrolsCoip. 
(B) 5201 Tampa West Blvd. 

Tampa. a 33614 
Ph. 813/884-0471 
Ph. 1-800-282-912S 

Gast Midwestern Sales Office 
(Q 7S5rtEdgewood 

Wood Dole. 1.60191 
Pll 708/860-7477 

©D4FDisH>ulors 
(B) 6309UrichA»enue 

Louisvi»e.KY 40219 
Ph. 502/968-0107 
Ptv 1-80O-45-PIJMPS 

04FDistributors.he 
(B) 1144 IndyCourt 

Evansv»e.lH 47711 
Ph. 812/867-2441 
Ph. 1-80O-45-PUMPS 

W«amHNashCo,he 
(B) 4134 36th Street SJ1 

Grand Rapids, M 49512 
Ph. 616/949-4900 

W*amH.NashCo,lne 
Flushing. Ml 
Ph. 81tV732-7272 

© 

®. 

® 

John Henry Foster Co. he 
4700 lebourget Drive 
Sttouts.MO63134.O820 
Ph. 314/427-0600 
Ph. 1-800-444-0522 

Isaacs Fkid Power Equipment Company 
(B) 8746 East 33<d Street 

Indianapolis. IN 46226 
Ph. 317/898-3486 

Isaacs Fluid Power Equipment Company 
Ft Wayne.« 
Ph. 219/747-9904 

Isaacs Fkid Power Equipment Company 
(B) 1023 E. Fourth St. 

Dayton. OH 45402 
Ph. 513/228-7774 

Isaacs Fluid Power Equipment Company 
(B)   1840AmbenawnOr. 

Cincinnati. OH 4S237 
Ph. 513/761-8855 

Isaacs Fluid Power Equipment Company 
(B) 929 Eastwind Drive. Suite 205 

Westervfc. OH 43081 
Ph. 614/895-8540 

V-V Skarda Equipment Co, Inc 
(8) 2S63Famam 

Omaha. NE 68131 
Ph. 1-800-228-9750 
Ph. 402/422-0430 

Skarda Equipmem Co, Inc. 
(B) 3S45ThirdAvo. 

Marion. 1A 52302 
Ph. 1-800-228-9750 

Skarda Equipment Co, he 
Des Moines. IA 
Ph. 1-800-228-9750 

Skarda Equipment Co, he 
(B)  »139 Kaw Or. 

Edwardsvile. KS 66113 
Ph. 1-800-228-97S0 

Skarda Equipment Co, he 
(B) 313N.Mathewson 

Wichita. KS 67214 
Ph. 1-80O-228-97SO 

0§)D4tPumps,lne 
IB) 2845 Sharon Street 

Kenner. tA 70062 
Ph. 504/467-2490 

Midwest Machine Toot Supply 
230 Commerce Circle South 
Minneapolis, MN 55432 
Ph. 6E/571-3SS0 
Ph. 1-800-327-9523 

®Knorjuip.he 
(B) 365 Old Niagara Fab Blvd. 

BUHJIO. NY 14228-1636 
Ph 716/694-5000 
Ph. 1-800-982-8894 
Kinequip. Inc. 
Johnstown. NY 
Ph.1-800-982-8894 

Kineouip. he 
(B) Rochester. NY 

Ph. 7kV272-1590 
Ph. 1-800-982-8894 

Kinequip. Inc. 
(B) Syracuse. NY 13211 

Ph. 315/458-4115 
Ph. 1-800-982-8894 

YS) Hydraulic 4 Pneumatic Sales 
(B| «no Park Chartotte Blvd. 

Chanotte. NC 28241 
Ph 704/588-3234 

V?P RAF Fluid Power. Inc. 
(B) 2377S Mercantile Road 

Cleveland. OH 44122-5990 
Ph. 216/464-8990 

N£5/ Southwestern Controls 
(B| 9912 B. East 45lh Place 

Tutsa. OK 74146-4752 
Ph. 918/663-6777 
Ph 1-80O-6S8-1570 
Southwestern Controls 

(B) 6720 Sands Point 
Houston. TX 77074 
Ph. 713/777-2626 
Ph 1-800-444-9368 

Southwestern Controls 
(B) 6808 Sovereign Row 

Date, TX 75247 
Ph. 214/638-4266 
Ph 1-800-444-9367 

Southwestern Controls 
(B) 859bomRoad 

San Antonio. TX 78216-4035 
Ph. 210/340-4111 

'iy Ailegherry Fluid Power, he 
IB) 112 Douglas Road 

Sewickley. PA 15143 

CA Weaver Co, he 
v3) 2420 Grenoble Road 

Richmond. VA 23294 
Ph. 804/672-6501 

CA Weaver Co, he 
83) 7S62 HI Tech Rd. 

Roanoke,VA2J019 
Ph. 703(563-9761 

CA Weaver Co, Inc. 
(B) 2430 Alabama Avenue 

■Norfolk. VA 23513 
Ph. 804/8S7-8700 

*£•) Air-Oi Products Corp. 
(B) 6353 Sixth Ave. South 

Seattle. WA 98108-3437 
Ph. 206r767-775O 
Ph. 1-800-282-2672 
Fax: 206/762-4736 

Air-Oil Produc-J Corp. 
(B) 2400 E. Bumsoe St. 

Portland. OR 97214 
Ph 503/234 -CS6Ö 
Ph. 1-800-242-2672 

Air-Oil Produce Corp. 
(B) 865 Conger S--eet 

Eugene. OR 97^01 
Ph. S03/485-2022 
Ph. 1-800-322-2672 

VtSr Fkjid System Components Inc. 
(B) 3154 Gross St. 

Green Bay. V.I f<J07 
Ph. 4M/337-02:-: 

Fiord System Components tnc. 
(8) 2315 South 17Cr* Street 

New Berlin. V.I :o151-2701 
Ph.414/827-2rco 

V?§/J.E.M. Fluid Pc~*r. Inc. 
(B) 2182 Dam Rd 

West Branch. Ml 48661 
Ph.SI7O4S.llS0 

VS/Gast Mfg. Coo 
(C) 2300 Highway M-139 
(D) Benton Harbor. Ml 49023-0097 

Ph. 616/926-6171 

Q?)c 4 F Machinery 
(A) 91-060 Hanua Street 

Kapolei. Hawa^ 96707-1777 
Ph. 806/682-1541 

>23/Games3 hdusmes. he 
(B) 6317 Nieison Way 

Anchorage. AK 99518 
Ph. 907/S62-2933 

® 

© 
Ph. 412/367-5894 

® _   W*amH.NashCo,lne 
(B) 239»FreewayParkOrtve 

Fanrrington Hits. Ml 48335 
Ph. 810/477-5800 

Mesa Equipment 4 Supply Company 
(B) 3820 Commons. N.E. 

Arbuqueroue. NM 87109 
Ph. 505/345-0284 

Mesa Equipment 4 Supply Company 
(B)  I342Lc,malandOrive 

El Paso. TX 79935 
Ph 915/594-1414 

CANADA 

ONTARIO 

WainbeeLtd 
Windsor 
Ph. 1-800-265-O929 

WainbeeLtd. 
i 1590 Liverpool Court 

Ottawa. Ontano K1B 4L2 
Ph. 613/744-1720 

WainbeeUd. 
vVD) 5789 Coopers Ave. 

Mrssissauga, Ontario L4Z 3S6 
Ph. 905/568-1700 
Fax 905/568-0063 

WainbeeLtd. 
IB) Uni 14 

65 TriSum Park Place 
Kitchener, Or«. N2E1X1 
Ph. 519/748-5391 

WahboeUd. 
(8) 1909 Oxford Street East Unit 45 

London, OntN5V4t9 
Ph. 519/451-6266 
Fax: 519/451-5566 
QUEBEC 

WahbeeUd. 
(A.O) 215 Brunswick Blvd. 

Pointe Claire. P.O. H9R 4K7 
Ph. SI4/697-8810 

WainbeeLtd. 
(B) 1990 Ouest Blvd. Charest 

Oucbec City. P.O. GlN 4KB 
Ph 418/583-1956 

WainbeeLtd. 
IB) 1932 SL Paul Blvd. 

Chrcoutimi. P.O. G7K HH2 
Ph. 418/698-4884 

BRITISH COLUMBIA 
WainbeeLtd. 

(B) 2231 Vauxhal Place 
Richmond, B.C. V6V 125 
Ph. 604/278-4288 
Ph. 1-800-663-9829 
ALBERTA 

WainbeeLtd. 
IB) 10336 59th Avenue 

Edmonton. Alia. T6H 1E6 
Ph. 403/434-9528 

WainbeeUd. 
(B) 7407 44th St S.E. 

Calgary. Alia, T2C3C8 
Ph. 403/236-1133 

MANITOBA 

WahbeeUd. 
(B) 1393 Border SL «4 

Winnipeg. Man. R3H ONI 
Ph. 20*1632-4558 
Ph. 1-800-663-1393 

MARTTIME PROVINCES 

WainbeeLtd. 
(B) »TI>ort*i«l>lve.Suit««S 

DartmouOl. Nova Scotia 
HaHax B38 ISt 
Ph. 902/468-1787 
Ph. 1-800-667-1787 

SASKATOON 

Wainboe.Ud. 
437 34th Street 
Saskatoon. Sask. SKS OSS 
Ph. 305A5S2-1433 

NORTH BAY 
Wahbea.Ud. 
1954 Main Street West 
North Bay. OnL P1B 8K5 
Ph 705/472-4244 
Ph 1-800-461-9534 



KONVERSION CHARTS 

PRESSURE CONVERSION TABLE 
Lbs. Per       Atmospheres      Inches of 

.Sq.lnch  Mercury 
1 

JÄ-10 
.4912 

_X)193 
.0361" 
1.422 
14.50 
.145 

.0680 
1 

..•0334 
,001315 
.00246 
.0967 

. ,0009869" 
.ÖÖ986 

2.036 
29.92 
1 
.03937 
.0735 
2.895 
.02953 
.29529 

Millimeters 
of Mercury 

5L71 
760 
25.4' 
1 
1.868 
73.55 
.750 
7.4996 

^0&&&&t* "*" 

Inches of 
Water 

.4018 
4.0174 

Meters of 
Water 

.7037 
10.33 
.-.3152 
.0136 

_.0254 
j ^_" 
.01021" 
.10206 

Milli 
Bars 

.69-0 
1013.3 
33.86_ 
J.33 
2.49 "' 
97.98 
1_ 
T0.0T 

Kilopascals 

6,895 
iOL36 
3^387 
.13307" 
.24891 
9.8047 
.09998 
1 

VOLUME FLOW CONVERSION TABLE 
—5^ cfh gpm mJh 
1 
1/60 
.13368 
.58858 
2.1189 

60 
1 
8.0208 
35.315 
127.13 

I/s 
7.4805 1.6990 
.12468 
1 

.02832 

4.4029 
.22712 
1 

15.850 3.6 

.47195 

Power and Heat Flow Conversion Table 
hp(U.S.)     ft.lb/min    Btu/hr    Btu/min       W 

.007866 
1 

.06309 
1/3.6 

.000030303 

.0003930 

.02358 

.00134 

.09358 

33000 
1 
12^969_ 
7Z.8J.7 
44.254' 
3088.0 

2544.4 
.07710 
1 
60 
3.4121 
238.10 

42.407 
.001285 
J/§0_ 
1 
.05687 
3.9683 

745.70 
.02260 
.29307 
17.584 
1 
69.780 

kca!/min 
10.686 
.0003238 
.004200 
.25200 
.01433 
1 

Temperature Conversion Chart 
-C = % (°F -32) 
Absolute Kelvin = °C +273.15 

to°F From 
-148.0 -100 
-130.0 -90 
-112.0 
-94.0 

-80 

-76.0 
-70 

-58.0 
-60 
-50 

-40.0 -40 
-36.4 -38 
-32.8 -36 
-29.2 
-25.6 

-34 

-22.0 
-32 

-18.4 
-14.8 

-30 
-28 

-11.2 
-26 
-24 

-7.6 -22 

+17.6 

-20 
d§ 
-16 
-14 
-12 
-1Ö 
-<L 

-4 
-+2L2 
_+24.8_2_l 
-+28^4 ""    ~-2 

+32.0       Ö" 
+35.6 +2 
+39.2 +4 

..+42.8 +6 

.+46.4_ +8 

°F = $°C) +32 
Rankine °F = +459.67 

TABLE EXAMPLE: 
To Convert 100 °C to 
To Convert 100 °Fto 

to°C to°F 
-73.33 

From 
+50.00 

to°C 

-67.78 
+10 

-62.22 
+53.6 

-12.22 
+12 

+57.2 
-11.11 

-56.67 
-51.11 

+14 
+60.8 +16 
+64.4 

-45.56 
+18 

-10.00 
-8.89 

+68.0 
-7.78 

-40.00 
+20 

-38.89 
+71.6 

-6.67 
+22 

+75.2 
-5.56 

-37.78 
+24 

+78.8 
-4.44 

-36.67 
+26 

+82.4 
-3.33 

-35.56 
+28 

-34.44 
+86.0 

-2.22 
+30 

-33.33 
+89.6 

-1.11 
+32 

+93.2 
0.00 

-32.22 
+34 

+96.8 
+1.11 

-31.11 
+36 

-30.00 
+100.4 

+2.22 
+38 

-28-89 

^26-67" 
j25.56_" 

-z2A_44_ 
^23J33 
_J2.22T 
-iiÄi 
-20.Ö(f 
-1M9_ 
-17.78 
-16.67 
-15.56 
-14.44 
-13.33 

+104.0 
+3.33 

+40 
107.6 

+4.44 

111.2 
114.2 
118.4 
122.0 
125.6 
129.2 

42 
44" 
46" 
48 

_50 

54 
132.8 
136.4 

_56_ 
58 

140.0 60 
143.6 
147.2 
150.8 
154.4 
158.0 

62 
64 
66 
68 
70 

5.56 
6.67 
7.78 
8.89 
10.00 
11.11 

_ 12.22 
13.33 
14.44 
15^56" 
16.67 
17.78 
18.89 
20.00 
21.11 

°F look up 100 read left 
'C look up to 100 read right 

to°F From to°C 
161.6 72 
165.2 

22.22 
74 

168.8 
172.4 

23.33 
76 24.44 
78 

176.0 
179.6 

25.56 
80 26.67 
82 

183.2 
186.8 
190.4 

27.78 
84 28.89 
86 30.00 
88 

194.0 
31.11 

90 
197.6 

32.22 
92 

201.2 
33.33 

94 
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