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DRAFT

REPORT ON INTERIM PILOT TEST RESULTS
SITE ST14, FUEL LOADING AREA
CARSWELL AFB, TEXAS

Initial bioventing pilot tests were completed at site ST14 at Carswell Air Force
Base (AFB), Texas, during the period of May 24, 1993 through June 17, 1993. The
purpose of this report is to describe the results of the initial pilot tests at site ST14
and to make specific recommendations regarding extended testing to determine the
long-term impact of bioventing on onsite contaminants. This test was performed
concurrently with a site characterization investigation to delineate the extent of
contaminated soils at the site. Descriptions of the history, geology, and
contamination at each site are contained in the bioventing pilot test work plan.

PILOT TEST DESIGN AND CONSTRUCTION

Installation of an air injection vent well (VW) and three vapor monitoring
points (MPs) began on May 24, 1993, and was completed on May 27, 1993. A
background monitoring point (MPBG2) was constructed on June 15, 1993, during
site characterization studies at the site. Drilling services were provided by Profile
Field Services, Inc., of Austin, Texas. Well installation and soil sampling were
directed by Brian Vanderglas, the Engineering-Science, Inc. (ES), site manager, and
Marc Harder, the ES site geologist. The following sections describe the final design
and installation of the bioventing pilot system at this site.

One VW, three MPs (MPA, MPB, and MPC), a background monitoring point
(MPCMPBG?2), and a pilot blower unit were installed at the site. Figures 1 and 2
depict the locations of the VW and MPs. The locations of the VW and MPs were
changed from those in the work plan because of potential hazards from nearby
underground utilities. Figure 3 shows general hydrogeologic cross section of the
VW and MPs. '

AIR INJECTION VENT WELL

The air injection VW was constructed following procedures described in the Air
Force Center for Environmental Excellence (AFCEE) bioventing protocol
document (Hinchee et al., 1992). Figure 4 shows construction details for the VW.
The VW was installed in predominantly clayey soils where hydrocarbon
contamination was indicated at all sampling depths. These soils had some gravel
with increasing sand content as depth in the borehole increased. Groundwater was
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encountered at approximately 11.0 feet below ground surface (bgs) in each
borehole. The static water level rose to 8.5 feet bgs in the boreholes during well
completion. The VW was constructed using 4-inch-diameter, schedule 40 polyvinyl
chloride (PVC) casing, with 10 feet of 0.04-inch slotted PVC screen installed from 5
to 15 feet bgs. The annular space between the well casing and borehole was filled
with 4-10 silica sand from the bottom of the borehole to approximately 1 foot above
the well screen. Approximately 2.8 feet of Ya-inch bentonite pellets was placed
above the sand and hydrated in place. After the in situ respiration testing was
completed the well casing was cut off approximately 12 inches below the surface,
and the casing was connected to a PVC pipe coupler to reduce the pipe from 4-inch
diameter to 2-inch diameter. The coupler is a tee fitting that enables the vent well
to extend vertically above the surface in the event access to the cased well is
required. A second 2-inch-diameter pipe extends from the tee fitting horizontally
beneath the surface to the blower. This pipe slopes slightly toward the vent well to
allow drainage of moisture in the pipe into the well and away from the blower.

Monitoring Points

At Site ST14, the MP screens were installed at 4.0-, 7.0-, and 10.0-foot depths.
The three MPs (MPA, MPB, and MPC) and the background MP (MPBG2) were
constructed as shown in Figure 5. Each MP monitoring interval was constructed
using approximately a 6-inch section of 1-inch-diameter PVC well screen and a 0.25-
inch-diameter schedule 80 PVC riser pipe extending to near the ground surface. At
the top of each riser, a ball valves and a 3/1¢-inch hose bib were installed. The
screen, PVC riser, and ball valve were joined together using a solvent-free epoxy
glue. The top of each MP was completed with a flush-mounted metal well protector
set in a concrete base. Thermocouples were installed at the 4- and 10-foot depths at
MPA to measure soil temperature variations. The background MP (MPBG?2) is
located near building 1237 South Warehouse Road and 15 feet east of West
Warehouse Road, approximately 500 feet north-northwest from the injection vent
well.

Blower Unit

During the initial pilot test, a portable 3-horsepower Roots™ 22U-RAI positive-
displacement blower unit was used. A 1-horsepower Gast™ R4110-50 regenerative
blower unit was installed at site ST14 and connected to the air injection VW for the
extended pilot test. The fixed unit is energized by 240-volt, single-phase, 30-amp
line power from a newly installed underground power line and aboveground breaker
attached to building 1213. The power is provided by the base. The configuration,
instrumentation, and specifications for this blower system are shown on Figure 6.
The blower is currently transporting air at a flow rate of approximately 15 actual
cubic feet per minute (acfm) for the extended pilot test. A portion of this flow is
bled off through the gate valve. After blower installation and startup, ES engineers
provided base personnel with an operation and maintenance (O&M) manual,
including maintenance instructions, equipment specifications, and monitoring forms.
A copy of the O&M instructions is in appendix A.

-6- DRAFT
320SA\AU38001\PILOT . July 19, 1993

AN

S

ad L e

‘r.fs




WELL PROTECTIVE COVER

BALL VALVES WITH g

3/16" HOSE BARBS

CONCRETE COLLAR —\

GROUT SLURRY

\;! At G e et

BENTONITE }
7

1/4" DIAMETER SCH 80 PVC }

BENTONITE

1" DIAMETER x 6" LONG

4-10 SILICA SAND— -

/
PVC SCREEN, 0.027 SLOT—\ ?
4
~3

h—

L
BENTONITE g d

THERMOCOUPLE FOR MEASURING A

SOIL TEMPERATURE (MPA ONLY

—.—ﬂ*a

= tn

4—-10 SILCA SAND

ENGINEERING ~SCIENCE

DESIGN ¢ RESTARCH + PUANNING
7800 Shoai Creek &Nnd

Suite 222W
Austin, T.exos 78757

512~467~6200
| Offices_in Principal Cities
DESIGNED E%z

U.S. Air Force Center for
Environmental Excellence

CARSWELL AIR FORCE BASE
FORT WORTH, TEXAS

- DRAWN BY: PN:fY7624—~33-08030 FY.83
FIGURE 5
o ecias | AS—BUILT MONITORING_POINT
LAl CONSTRUCTION DETAIL
J.D. HIGHLAND SITE ST14
PLOT SCALE: ;o | DWG. CODE: CONTRACT DATE: SHEET
DESIGN FILE: DETLCARS g&{ DRDER NU.: NUMBER
7 POT O jos [ O T h-s036 e




-¥731 9 C6/9L/L
€ @ 1 40 3ms | Ava 10
000 VelvD
© YIANNN TV v 314 N9IS3
A e e 76610 WY N .
133HS ;310 LOVHINGD 13002 _"9MQ 37¥9S 10
w. 11S 3LS

NOILOANNI ¥lv d04
NILSAS ¥3IM018 L1IN8—SY

9 3¥N9l4

0£080—C6—¥ZILAINd
SVX31 ‘HI¥OM_1¥0d
3sv8 30904 ¥IV 1N3IMSYV

¢eAd

A8 Q3LLneN

90U9|{30X3 |DJUBLILOIIAUT
Joj Jejue) 92104 JV SN

wog_Bdpulld
0029—L9Y—T}S
LGLRL SPX9] ‘upsny
MIZT WUNS
‘PNg A$$JD IDONS 006L
ONINNVId ¢ HOWYISIY + NOISIO

FONA1IS - HNTHIANIONE

i

(NOILD3MNI) |
TIIM LN3A h

6]

AN A ]

@
(=

©) ©

®

¥3M018

9%

®

anv oc - xo8 ¥Biv3s (@)

(ALNQ WY3ANI9)
19INNODSIO G3SN4 'dNY 0€/3SVHJ
JI9NIS/AOYT — HOLMS LO3NNODSIC

SAAV 9 1¥ 13S QVOT3A0 ‘d01S/14viS ON
‘c VN3N <onnomoi@m<zms.._ — Y3LYviS

v¥o Z/L L - 3AWA
(g3218) 33N3Y 3YNSSd WNNYW

(4.062-0) 39NV 3UNLVYINIL

JYNSSI¥d OCH NI 85 1V 3SVITH
0L 135 ‘IAWA 43134 FWNSSIYd DUVNOLAY

(0%H NI 00L—0) 39n¥9 IYNSSIAd
05-011¥Y dHI @lS¥ - ¥3IMo18
(0H "NI 09-0) 39n¥O WONDVA

Ipeiry _9y3810s -~

NETR ERYUANE I
®

_—

aN3931

¥317d

JIv @

®

JYIHISONWLY WO¥d

OO ©O




PILOT TEST SOIL AND SOIL GAS SAMPLING RESULTS
Sampling Results

Soils at this site consist primarily of highly plastic clays with some interbedded
gravel and silt near the surface. Sand content in soils generally increase with depth
at the site, and soils are predominantly sands and gravels at approximately 11.5 to
12 feet and below. Groundwater was encountered at a depth of approximately
11.5 feet bgs in the VW, but the static water level rose to approximately 8.5 feet bgs
in the open borehole. A thin film of oily product was observed on top of the water
table in all the boreholes for VW1, MPA, MPB, and MPC. More detailed
hydrogeologic information regarding site ST14 can be found in the hydrogeologic
cross section (Figure 3) and the geologic boring logs (appendix B).

Contaminated soils were identified based on visual appearance, odor, and
results of total hydrocarbons analyzer (Porta FID II, model PFII/7788 from
Heathtech) field screening for volatile organic compounds (VOCs). Heavily
contaminated soils were encountered approximately 3 to 12 feet bgs in the VW and
all MP boreholes. Contamination concentrations generally increased with depth.

Soil samples for laboratory analysis were collected continuously using split core
barrel samplers. Soil samples were screened for VOCs using the flame ionization
detector (FID) to determine the presence of contamination and to select soil
samples for laboratory analysis. Soil samples for laboratory analysis were collected
form MPA and MPB at depths bgs of 9 to 10 feet bgs, from the VW at depths of S to
6 feet, and 10 to 11 feet, from MPC at depths of 6 to 7 feet, and from background
monitoring point (MPBG2) at 10 to 10.5 feet.

Soil gas samples were collected from the completed VW and at 4 feet bgs from
MPA, and at 7 feet bgs at MPC. Soil gas samples were collected using 3-liter
Tedlar™ bags and vacuum chambers. After the samples were collected with Tedlar™
bags, they were transferred to 1-liter SUMMA™ canisters and shipped to the air
testing laboratory, Air Toxics Ltd.

Soil samples were picked up every other day by a courier representing NDRC
Laboratories. NDRC Laboratories conducted chemical and physical analysis on the
soil samples. One soil sample from each boring was analyzed for total recoverable
petroleum hydrocarbons (TRPH); benzene, toluene, ethyl benzene and xylenes
(BTEX); iron; alkalinity; total Kjeldahl nitrogen (TKN); and several physical
parameters (see Table 1). In boreholes in which two samples were collected (MPC
and VW1), the sample collected nearest the surface was analyzed only for TRPH
and BTEX. Soil gas samples were shipped via Federal Express™ to Air Toxics Ltd.
in Rancho Cordova, California, for total volatile hydrocarbon (TVH) and BTEX
analysis. The results of all of these analyses are in Table 1. Chain-of-custody forms
are provided in appendix C.

Exceptions to Test Protocol Procedures

Procedures described in the protocol document (Hinchee et al., 1992) were
used to complete the pilot test at site ST14, with the following exception. An FID
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rather than a GasTech® hydrocarbon analyzer was used to field screen the soil
samples and monitor the breathing zone during drilling and soil sampling activities.
Also, more than one sample was collected from some borehole since this pilot test is
part of a site characterization investigation to determine the extent of soil
contamination at the site.

PILOT TEST RESULTS
Initial Soil Gas Chemistry

Before air injection began, all MPs and the VW were purged, and initial oxygen,
carbon dioxide, and TVH concentrations were sampled using portable gas analyzers,
as described in the technical protocol document (Hinchee et al.,, 1992). Table 2
summarizes the initial soil gas chemistry at site ST14, The results strongly indicate
that biological fuel degradation has depleted the oxygen supply in the vadose zone
soils. Three of the six sampling points at site ST14 were under anaerobic conditions,
and soil gas at the remaining three sampling points contained oxygen at low levels
ranging from 0.8 percent to 3.8 percent. In contrast, the background MP, installed
in uncontaminated soil approximately 500 feet northeast of the site, contained
oxygen at levels ranging from 13.2 percent (7 feet depth) to 20.6 percent (4 foot
depth). Carbon dioxide was present at elevated concentrations, ranging from 9.8 to
11.0 percent, in all initial soil gas samples collected at site ST14. The background
MP carbon dioxide levels ranged from 9.0 to 0.05 percent. The ambient oxygen and
carbon dioxide levels of MPGB2 at 4 feet bgs suggest that short-circuiting between
this interval and the surface has occurred, which indicates an inadequate seal
between the surface and this MP depth. High hydrocarbon concentrations
measured in the initial soil gas testing possibly indicate the volatilization of fuel
from the free product layer into the pore space of the vadose zone soils at site ST14.

Air Permeability

An air permeability test was conducted at site ST14 according to protocol
document procedures. Air was injected into the VW for approximately 3.5 hours at
a rate of approximately 28 acfm and an average pressure of approximately 7 pounds
per square inch (psi). The pressure response at each MP is listed in Table 3. The
pressure measured at all MPs achieved steady-state conditions within 45 minutes.
Since more than 10 minutes was required to achieve steady state in all of the
monitoring points, the dynamic method of determining soil gas permeability was
selected. As discussed in the technical protocol document (Hinchee et al., 1992),
the dynamic method of determining soil gas permeability that is coded in the
HyperVentilate™ model is appropriate for soils which reach steady state in more
than approximately 10 minutes. Two depths from both MPA (10 feet from injection
point, VW1) and MPC (45 feet from injection point, VW1) were used to calculate
relative air permeability of the soils. No response was observed in the 4-foot
interval of MPB (20 feet from injection point, VW1). This may be due to the moist,
highly plastic, and tightly consolidated clayey soils in which the monitoring point was
constructed.
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_ Table 2
Site ST14
Initial Soil Gas Chemistry
Carswell AFB, Texas
h Field TVH*  LabTVH Lab TRPH
MP Depth 02(%) CO2(%) (ppmv) (ppmv) (mg/kg)
- VW 585 38 10.1 294,000 23,000 890
A 4 0.8 10.4 546,000 21,000 NT**
- A 7 0.0 108 <200,000 NT NT
A 10 NSt NS NS NS 2,500
- B 4 0.0 11.0 290,000 NT NT
B 7 NS NS NS NT NT
B 10 NS NS NS NS 2,500
C 4 0.0 103 200,000 NT NT
C 7 22 98 212,000 28,000 1,100
- C 10 NS NS NS NS 1,500
BG2 4 20.6 0.05 NT NT
- BG2 7 132 9.0 NT NT
BG2 10 NS NS NS NS

- * Estimated value using dilution method.
** NT = not tested at this location.

t NS = not sampled due to saturated moisture conditions at MP depth interval.

320SA\AU38001\CWSTT-2
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Table 3
Site ST14
Pressure Response During the Air Permeability Test
Carswell AFB, Texas
Pressure Response in MP (inches of water)
Elapsed Location: MPA MPB MPC

Time (min) Depth (ft): 4 7 ' 4 4 7
0* -0.05** 0.00 -0.10 0.20 020
0.5 : 0.00 0.85 -030 0.15 0.20
1.0 0.10 2.20 -0.30 0.15 0.20
20 0.45 3.50 -035 030 0.25
3.0 0.75 4.55 035 0.20 025
40 1.00 6.00 -0.40 0.55 035
50 1.40 720 -0.50 0.80 0.70
6.0 230 8.40 -0.50 1.05 1.10
7.0 --% - -0.50 1.40 135
8.0 275 9.40 - 1.70 1.70
90 - - -- 2.10 2.10
100 3.90 >10.00 - 2.25 225
120 485 11.00 0.00 2.65 2.60
220 8.00 11.70 -0.30 3.10 3.05
370 9.70 1220 ) -0.40 3.50 3.50

540 11.70 12.80 -- -- -
92.0 1220 13.00 +0.25 3.60 3.60
120.0 1210 - 13.10 +025 3.60 3.65
1520 12.10 13.10 +0.40 3.60 365

* Pressure readings taken prior to initiating field test (blower start up).
** Negative sign indicates vacuum pressure at MP.
t Denotes no reading taken at this time.

-13 -
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A constant injection flow rate of 28 afcm and a screened interval thickness of
3.5 feet (5 feet bgs top of screen to 8.5 feet bgs to water level in vent well) were used
to calculate, a soil gas permeability of 26.4 and 30.8 darcy for the 10-foot radial
distance at 4 and 7 feet, respectively. The soil gas permeability for the 45-foot radial
distance at 4 and 7 feet is 94.2 and 93.4 darcy, respectively. An average of 61.2 darcy
was calculated for this site. The HyperVentilate® cards depicting these calculations
are in appendix D. This value is approximately one order of magnitude higher than
would be expected for the predominantly clayey soils at the site; however, the
presence of gravel throughout the soil profile and increasing sand content with
depth appears to have increased the average permeability at this site. A radius of
pressure influence of at least 45 feet was observed at all depths. Given the steady-
state pressure responses from 10 and 45 feet from the vent well, and assuming a
linear relationship, the estimated radius of influence for this site at 28 acfm appears
to be 60 feet.

Oxygen Influence

The depth and radius of oxygen influence in the subsurface resulting from air
injection into the central VW during pilot testing is the primary design parameter
for full-scale bioventing systems. Optimization of full-scale and multiple VW
systems requires pilot testing to determine the volume of soil that can be oxygenated
at the given flow rate and VW screen configuration.

Table 4 describes the change in soil gas oxygen levels that occurred during the
3.5-hour air injection test at the site, and the air injection period which extended at a
lower flow rate (24 acfm) for an additional 17 hours. The relatively brief (3.5 hours)
air injection period at 28 acfm produced changes in soil gas oxygen levels at a
distance of at least 45 feet from the central VW at both monitored depth intervals
and in MPA and MPC and at the one monitored depth interval in MPB. Significant
increases in the oxygen concentration were measured at each MP interval.
Considering measured pressure response, which is an indicator of long-term oxygen
transport, it is anticipated that the radius of influence for a long-term bioventing
system at this site will exceed 45 feet at all depths. Monitoring during the extended
pilot test at this site will better define the effective treatment radius.

In Situ Respiration Rates

In situ respiration testing was performed at site ST14 according to protocol
document procedures. Air was injected into the VW and MP screens MPA-4,
MPA-7, MPB-4, MPC-4, and MPC-7 for 16 hours at a rate of approximately 1 acfm
per screened interval to deliver oxygen to contaminated soils. At the end of the 16-
hour period, air injection ceased, and changes in soil gas composition were
monitored over time. Oxygen, TVH, and carbon dioxide were measured over a
period of 72 hours following the air injection period. The observed rates of oxygen
utilization were then used to estimate the aerobic fuel degradation rates at
site ST14. Figures 7 through 11 present the results of in sifu respiration testing at
the site, and Table 5 is a summary of the observed oxygen utilization rates.

-14 - DRAFT
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Table 4
Site ST14
Influence of Air Injection at Vent Well
on Monitoring Point Oxygen Levels

£ ey

¢ o~
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Carswell AFB, Texas
Distance _
MP from VW (ft) Depth (ft) Initial O3 (%) 02 (%)* Final Oz (%)**
A 10.0 4 3.2 18.0 19.4
A 100 7 0.0 179 20.4
A 10.0 10 NSt NS NS
B 20.0 4 0.0 123 17.7
B 20.0 7 NS NS NS
B 20.0 10 NS NS NS
C 45.0 4 0.0 13 11.1
C 45.0 7 0.0 20 12.7
C 45.0 10 NS NS NS

* Duration of air injection = 3.5 hours.

** Duration of air injection = 3.5 hours at 28 acfm, and 17 hours at 24 acfm.

t NS = not sampled due to water levels at 8.5 feet bgs.

320SA\AU38001\CWSTT4
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Table 5
Site ST14
Oxygen Utilization Rates
Carswell AFB, Texas
Test O, Utilization*

02 Loss* Duration Rate

MP (%) (min) (% min)
vwW 13.5 300 0.045
MPA-4 120 750 0.016
MPA-7 180 450 0.040
MPB-4 11.25 450 0.025
MPC-7 160 400 0.040

* Values based on linear regression (Figures 7 through 11).
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An average 2.5-percent mixture of helium in air was injected during the 16-hour
injection period into the screened intervals of all the tested MPs and the VW, and
the loss of helium was measured for 72 hours following air injection. Because
helium is a conservative, inert gas, the change in helium concentrations over time
can be useful in determining if oxygen diffusion is responsible for a portion of the
oxygen lost from each MP. Figures 7 through 11 also compare oxygen utilization
and helium retention at each measuring point. Helium concentrations remained
relatively constant throughout the test, while oxygen levels steadily dropped to
below 1 percent after air injection ceased. Because the measured helium levels
remained relatively constant, and since all oxygen loss was observed at all points,
and because helium will diffuse approximately three times faster than oxygen, the
measured oxygen loss can be attributed primarily to bacterial respiration rather than
diffusion of faulty MP construction.

Calculations based on pilot test results indicate that, at site ST14, an estimated
959 to 9,886 milligrams (mg) of fuel per kilogram (kg) of soil can be degraded each
year. This value was calculated as described in the protocol document (Hinchee et
al., 1992) This value is the average of the fuel consumption rates calculated for
every point at which a respiration test was conducted. The air-filled porosities as
calculated for each sampling point ranged from 0.06 to 0.11 liters of air per kilogram
of soil. The point-specific fuel consumption rates were calculated using observed
oxygen utilization rates, estimated air-filled porosities, and a conservative ratio of
3.5 mg of oxygen consumed for every 1 mg of fuel biodegraded. Oxygen loss was
rapid and linear at every sampling point during approximately the initial
500 minutes of the in situ respiration test. The oxygen utilization rates observed at
site ST14 ranged from 0.016 percent per minute (%/min) to 0.045 %/min (Table 5),
demonstrating that hydrocarbon contamination is spread uniformly through the
pilot test area.

At all sampling points, the oxygen utilization rates appeared to decrease over
time (Figures 7 and 11). This apparent decrease has been observed at other fuel
spill sites where an oxygen source is in close proximity to contaminated soils.
Site ST14 is unpaved, and initial oxygen levels in the vent well, MPA-4, and MPC-7
ranged from 0.8 to 3.8 percent (Table 2), suggesting the potential for oxygen
diffusion from the surface. As oxygen is rapidly consumed by fuel-degrading
bacteria in deeper contaminated soils, the oxygen diffusion gradient between the
contaminated soil and the atmosphere becomes substantial. As a result, oxygen
begins to diffuse from the atmosphere into the contaminated soils. This inward
oxygen diffusion temporarily masks the actual bacterial oxygen uptake rates.
Because fuel biodegradation generally consume oxygen at a rate that exceeds
diffusion, the oxygen concentrations soon return to zero in contaminated soils once
supplied air is cut off.

Potential Air Emissions

Soil concentrations of BTEX compounds detected were less than 50 mg/kg;
however, the free product present at Site ST14 will continue to generate additional
VOCs (Table 1). Thus, the long-term potential for air emissions from full-scale
bioventing operations at this site is moderate. Initial emissions should be minimal
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because accumulated vapors will move slowly outward from the air injection point
and will be biodegraded as they move horizontally through the soil. The low
permeability clays near the surface provide a cover at the site which will also
encourage horizontal movements and increased biodegradation. During the air
permeability test, air was injected at 28 acfm. Hydrocarbon-analyzer air monitoring
of the breathing zone at the site for health and safety purposes did not indicate that
hydrocarbon concentrations had increased above 1 part per million volume (ppmv)
during the test.

RECOMMENDATIONS

Initial bioventing tests at this site indicate that oxygen had been depleted in the
contaminated soils, and that air injection is an effective method of stimulating
aerobic fuel biodegradation. It is recommended that air injection continue at this
site to determine the long-term radius of oxygen influence and the effect of time,
available nutrients, and changing temperatures on fuel biodegradation rates.

A 1-horsepower regenerative blower has been installed at the site for
continuous air injection. In December 1993, additional tests at the site should be
conducted to sample and analyze the soil gas and conduct a repeat respiration test.
If a bioventing system for a full-scale remediation of the site has not been installed
by June 1994, a final respiration test should be conducted, at which time soil and soil
gas samples can be collected from the site to determine the degree of remediation
achieved during the first year of in sifu treatment. It is important to note that
without some form of free product removal, soils will be subject to recontamination
as groundwater levels rise.

Based on the results of this 1-year study, AFCEE will recommend one of two

options:

1. Upgrade the pilot-scale system, if necessary, and continue operation of the
bioventing system for full-scale remediation of the site. Evaluate the need
for integrating bioventing with free product recovery. AFCEE can assist the
base in obtaining regulatory approval for upgrading and continued operation.

2. If significant difficulties or poor results are encountered during bioventing at
this site, AFCEE may recommend removal of the blower system and proper
abandonment of the vent well and MPs.

REFERENCES

Hinchee, R.E., S.K. Ong, R.N. Miller, D.C. Downey, and R. Frandt. 1992. Test Plan
and Technical Protocol for a Field Treatability Test for Bioventing. Prepared
for USAF Center for Environmental Excellence. May.
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SECTION 1
INTRODUCTION

This document has been prepared by Engineering-Science, Inc. to support the
bioventing initiative contract awarded by the Air Force Center for Environmental
Excellence. The contract involves the conducting of bioventing pilot tests at 35 sites
on 23 Air Force bases across the United States.

At most sites, bioventing systems will be installed upon completion of the initial
bioventing pilot tests for the purpose of extended pilot testing. These systems will
operate for a 1-year period to provide further information as to the feasibility of the
technology at each site, and to provide interim remedial action.

This Operations and Maintenance Manual has been created for sites at which
regenerative or rotary-vane blowers have been installed for extended pilot testing.
Basic maintenance of these systems is the responsibility of the Air Force facility.
This manual is to be used by facility personnel to guide and assist them in operating
and maintaining the blower system. Section 2 provides a summary of the bioventing
system components installed. Section 3 of this document describes the blower
system. Section 4 details the maintenance requirements and provides maintenance
schedules. Section 5 describes the system monitoring that is required to forecast
system maintenance needs and to provide data for the extended pilot test. Blower
performance curves and relevant service information for regenerative and rotary-
vane blowers are provided in Appendices A and B, respectively, and data collection
sheets are provided in Appendix C.

1-1
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SECTION 2
BLOWER SYSTEM CONFIGURATION SUMMARY

System Type (injection, extraction)
Blower (regenerative, rotary vane)
Blower Model

Motor (Hp)
Knock-Out Chamber (yes, no)
Sampling Port (yes, no)
Inlet Temperature Gauge (range)
Inlet Pressure/Vacuum Gauge (range)
Inlet Filter (part no.)
Outlet Temperature Gauge (range)
Outlet Pressure/Vacuum Gauge (range)
Pressure/Vacuum Relief Valve Set @ (give unit of measure)

2-1
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SECTION 3
BIOVENTING SYSTEM OPERATION

3.1 PRINCIPLE OF OPERATION

Bioventing is the forced injection of fresh air, or withdrawal of soil gas, to
enhance the supply of oxygen for in situ bioremediation. Either a pressure (air
Injection) or vacuum (vapor extraction) blower unit is used to inject or withdraw air
into or from the soil, thereby supplying fresh air with 20.8 percent oxygen to the
contaminated soils. Once oxygen is provided to the subsurface, existing bacteria will
proceed with the breakdown of fuel residuals.

At a
blower system has been installed.

3.2 SYSTEM DESCRIPTION
3.2.1 Blower System

A blower powered by a horsepower direct-drive motor is
the workhorse of the bioventing system. This blower is rated at a flow rate of
standard cubic feet per minute (scfm) at a pressure of ; however, the
actual performance of the blower will vary with changing site conditions. As
installed, the blower was producing an estimated flow rate of __ scfm at a pressure
of . Vapor extraction systems may include an inlet knockout chamber for
water condensation. All systems include an air filter to remove any particulates
which are entrained in the air stream, and several valves and monitoring gauges
which are described in the next section. A schematic of the blower system installed
at is shown on Figure 3.1. Corresponding
blower performance curves, and relevant service information are provided in
Appendices A and B.

3.2.2 Monitoring Gauges

The Dbioventing system is equipped with vacuum and pressure gauges,
temperature gauges, and a sampling port (vapor extraction only). Generally, gauges
have been installed on the air injection system at the following locations: a vacuum
gauge in the inlet piping and a pressure gauge in the outlet piping. For vapor
extraction systems gauges are generally installed as follows: vacuum gauges in the

3-1
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SECTION 4
SYSTEM MAINTENANCE

Although the motor and blower are relatively maintenance free, periodic system
maintenance is required for proper operation and long life. Recommended
maintenance procedures and schedules are described in detail in the instruction
manuals included in Appendices A and B and briefly summarized in this section.

Filter inspection and knock-out chamber draining (as applicable) must be
performed with the system turned off. To re-start the motor, open the manual air
dilution valve (red handle) to protect the motor from excessive strain, start motor,
and slowly close dilution valve. If the handle has been removed from the manual air
dilution valve, do not open the valve or otherwise change the setting (it has been
pre-set for a specific flow rate) before re-starting the blower.

4.1 Blower/Motor

The blower and motor are relatively maintenance free and should not require
any periodic maintenance during the 1-year extended testing period. Both blower
and motor have sealed bearings and do not require lubrication.

42 KNOCK-OUT CHAMBER

This section applies only to vapor extraction systems equipped with moisture
knock-out chamber. To avoid damage caused by passing liquids solids through the
blower a knock-out chamber has been installed in-line before the blower.

Free liquid should not be pumped through the blower. The knock-out chamber
installed in-line before the blower intercepts entrained liquid, preventing damage to
the blower. The knock-out chamber should be drained into an appropriate
container once a month for the first few months and at less frequent intervals
thereafter, if it appears that this will be sufficient to keep liquid from building up in
the knock-out chamber. Condensation generally increases during the cold winter
months. A facility employee should determine the best schedule for draining the
knock-out chamber. The knock-out chamber can be drained by turning the system
off and removing the cap or opening the valve at the base of the knock-out chamber.
When all of the liquid has drained out, the system can be turned back on. It is
recommended when re-starting the system that the air dilution valve (red-handled
valve) be opened to protect the motor from excessive strain. If oily, drained liquids
should be disposed of in an oil/water separator.

4-1
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4.3 AIRFILTER

To avoid damage caused by passing solids through the blower, an air filter has
been installed in-line before the blower. The filter element is paper and is
accompanied by a polyurethane foam prefilter. The filter should be checked weekly
for the first 2 months of operation. Again, a facility employee should determine the
best schedule for filter replacement. The polyurethane prefilters can be washed
with lukewarm water and a mild detergent. Paper filter elements should never be
washed, but should be disposed of and replaced as necessary. When the pressure or
vacuum drop across the filter is above 15 inches of water, a dirty filter element
should be suspected, and cleaning or replacement should be performed.

To remove the filter, loosen the three clamps or the wing nut, lift the metal top
off the air filter, and lift the air filter from the metal housing. Remove the
polyurethane prefilter (if applicable) and wash before replacing. When replacing
the filter, be careful that the rubber seals remain in place.

The filter element is manufactured by Solberg Manufacturing, Inc. in Itasca,
Illinois. Their telephone number is (708) 773-1363. Additional filters can also be
obtained through Engineering-Science, Inc. in Denver, Colorado. The ES contacts

are Mr. Brian Blicker and and they can be reached at (303)
831-8100. The filter model number is , and the number
for the replacement element is . It is recommended that

keep at least one spare air filter at the site, four spare
filters were supplied with the blower system.

4.4 MAINTENANCE SCHEDULE

The following maintenance schedule is recommended for this system. During the
initial 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. Data collection sheets that can be
used to record maintenance activities are included in Appendix C.

Maintenance Item Maintenance Frequency

Filter Check once per month, wash or replace as
necessary (see Section 4.3).

Knock-out chamber Drain once per month initially, then
periodically (see Section 4.2).

4.5 MAJOR REPAIRS

Blowers systems are very reliable when properly maintained. Occasionally, 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,
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the Engineering-Science, Inc. site manager should be
calledat () - ES is responsible for major repairs during the first year

of operation.
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SECTION 5
SYSTEM MONITORING

5.1 BLOWER PERFORMANCE MONITORING

To monitor the blower performance, vacuum, pressure, and temperature will be
measured. These data should be recorded weekly 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 system is loud, hearing protection should
be worn at all times. |

5.1.1 Vacuum/Pressure

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

5.12 Flow Rate

The flow rate through the vent well and soils can be calculated when the inlet
vacuum and outlet pressure of the blower are known. This pressure change across
the blower (vacuum + pressure) can be compared to the performance curves for the
blower in Appendix A or Appendix B to determine the approximate flow rate.

5.1.3 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.

5.3 MONITORING SCHEDULE

The following monitoring schedule is recommended for this system. During the
initial months 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.

5-1
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Monitoring Item Monitoring Frequency

Vacuum/Pressure Daily during first week, then once per week.

Temperature Daily during first week, then once per week.
5-2
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APPENDIX A
REGENERATIVE BLOWER INFORMATION



Post Office Box 87

Ph: 616/926-6171
Fax: 616/925-8288

Benton Harbor, Michigan 49023-0097

Maintenance Insfructions for Gast
Standard Regenerative Blowers

B

V7

For original equipment manufacturers
special models, consult your local distributor

Gast Mtg. Corp. Gast Mig Corp. Brenner Fledler. & Assoc.

2550 Meadowbrook Rd. 505 Washington Avenue 13824 Benlley Piace
Benton Harbor MI. 49022 Carisiadit, N. J. 07072 Cerrtos, CA. 90701
Ph: 616/926-6171 Ph: 201/933-8484 Ph: 213/404-2721
Fax: 616/925-8288 Fax: 201/933-5545 Fax: 213/404-7975

Wainbese, Umlited

215 Brunswick Drive

Pointe Clalre, P.Q. Canada H9R 4R7
Ph: 514/697-8810

Fax: 514/697-3070

Gast Mfg. Co. Umlted.

Hallfax Rd, Cressex Estate

High Wycombe, Bucks HP12 3SN
Ph. 44494523571

Fax: 44 494 436588

Walnbee, Umlited

121 Clty View Drive

Toronto, Ont. Canada M9W 5A9
Ph: 416/243-1900

Fax: 416/243-2336

Japan Machinery Co. Lid.
Central PO Box 1451
Tokyo 100-91 Japan

Ph: 813/3573-5421
Fax: 813/3571-7865
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For Soil Remediation :o 260 ctm QQGAasT

,, S R4, R5, R6P Series

A L
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MODEL R4 SERIES
48" H,0 MAX. VAC.,, 88 CFM OPEN FLOW

MODEL R5 SERIES
60" H,0 MAX. VAC,, 145 CFM OPEN FLOW

MODEL R6P SERIES
90" H,0 MAX. VAC,, 260 CFM OPEN FLOW

PRODUCT FEATURES
Product Dimensions Metric (mm) U.S. Imperiai (inches) « Explasion-proof motors UL (ciass 1, group D;

dass 2, groups F & G)
ModelABCDEFGH!JKLMNO,SeaMd,wum

RAIONSD 157 43 360 95 72 316 313 50 101 225 227 254 28 175 11 | °Rugged construction
« Low maintenance
6.18 1.68 14.16 375 2.85 12.44 12.31 1.98 3.95 8585 893 10.00 11.73 6.88 44

RIIPSO 157 43 30 S 72 M6 M X W 25 2 B W 5 1| pEcOMMENDED ACCESSORIES
6.18 1.68 14.17 375 2.84 12.44 12.31 1.98 3.9 885 893 10.00 1173 6.88 .44
RSISRS0 178 46 423 114 91 361 344 60 121 260 262 28 3% 1g 15| °'netfiter ANSIG
{Reducing filter plumbing from 2'4" to 114" Is needed to

7.00 1.82 16.66 450 3.58 14.22 13.56 2.38 4.75 10.25 10.31 11.75 13.78 7.19 58| accommodate fiter on R4 and RS modeis.)

* Reief valve AG258
REPISSRS0 248 80 482 10 137 4B 4B 64 127 - 20 TS 4B BT B |yacimaange AEI

9.77 3.15 18.98 5.51 5.33 17.25 16.87 250 5.00 -~ 11.42 12,80 18.21 10.12 .50

Model R4 Serles c
Model R5 Series éﬁ
M e N
p—————]"
L-‘
< i
. — E —L'- D . 3 Tew W
F
c ¢]
— Model R6P Series G et —
O 7 o

;—‘3 ga

. | B
RN (A1)
| [ b =)=

)
l‘%—% = \_ e
R ™ A
| o9,

T

L

NOTE: These units with explosion-proof motors are designed specifically for qualltied OEMs in the soll remediation Industry. They are not
intended to be applied for other uses without written acknowledgement from an authorized employee of Gast Manutacturing Corporation.
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{

.




R3305A-1/R3305A-13 J410

L ORANO2 L JENIAX

| R4310A-2 ST

'RS1252 Casnx
R5325A-2 is0x
R6125-2 lsniX
R6325A-2 810X

 R6335A-2 X

R6150J-2

J1013

REPIISA J910X
R6PISOA J1010
R6P3ISS5A J1110A
R7100A-2° J12108
R&PP/R6PS3IT10M JD1100

208-230/460
115/208-230_

208-230/460

115/208-230

208-230/460
115/208-230
208-230/460

230

208-230/460
238-230/460
208-230/460
208-230/453
208-230/460

'220/380-415

110/220-240, . .
220/380-415

220/380-415

'220/380-415
. 2207380415

220/380-415
/380-415
220/380-415
220/360-415
220/380-415

3.
3.
3

{(Modsls RA-RT) 8 /
Only (models A1-RY) 4
oty
STOCK MODELS |
Part Name Rl R2 R3 R4 RS R6 R6P R&PP/REPS R7
#1 Cover AJIDIA | AJIOIB AJI0IC AJ101D AJIOIEQ [AJIOIF [ AJIOIK (2)AJ101KA | AJIOIG
| #2 Stopnut _BC187 | BC187 BC18) BC181 BC181 [BCI181  {BC18) (2)BC182 | BC183
#3 Impelier AJI02A | AJ102BQ@ [AJ102C  1AJI02D AJI02E AJI02FR | AJ102K (2)AJ102KA | AJID2GA
#4 Square Key AH212C | AH212 AB13SA AB135D AB136 AB13s | AB136 (2)AB136 AC628
#5 Shim Spacer (s) AJ132 AE686-3 | AJ109 AJ109 AJ109 AJTT6A | AJT16A AJI6A A0
#6 Rolalning Ring __ AJ145 AJ145 AJ149 AJ149
#7 Housing AJI03A | AJI03BQ | AJ103C AJ103DR AJ103E AJI03F [ AJI103K AJ103KD AJ103GA
48 Muffier Box AJI04E AJ104F
#9 Spring AJV13DR AJN13DQ [AJTI3FQ [AJTIIFQ AJ3G
#10A Foam (AAIN12A] (HAIT12B | (HAJ112C | (4)AIN12DS | (4)AJVI2ER | (S)AIN12F] (8)AIN12K] (8)AJ112GA
#10B Foom (2)AJ112BQ! (2)AI112CQ (DAIN2DR | (IAINI2E
#11 Mutfler Extension/
| AdapterPiate  AJI0&H | AJI0SBQ | AJINGCQ |AJIDEDS ANDSEQ  |AJI04FQ | AJ104K AJIDAGA
Shirm Kit K396 K396 K395
MOTOR CHART
REGENAIR MOTOR SPECIFICATIONS
MODEL MOTOR 60 HZ S50 HZ
NUMBER NUMBER VOLTS VOLIS PHASE * No lubrication needed at start up.
Bearings lubricated at factory.
R i | -
: §ng2¢ : -’} ‘g 115/208 ?;g 110/220-240 - } . * Motor Is squipped with alemite fitting.
eI T T S e e T R T R LI TP Cliean tip of fitting and apply grease gun.
R103 J3T1X 115/208-230  110/220 1. Use 1 to 2 strokes of high quality ball
R2105 J411X 115/208-230 ..110/220 1 bearing grease.

Consklency Type Typical
- Grease
. Medium Uthlum Shell Dolium R
i Houn of service Suggested Relube
- peryeor interval
- 5.000 3yean
Continual NomalAppication 1 year
Seasonal setvice motor 1 year beginning
Idle for 6 months or more of season
6 months
Continuous-high amblents,
dirty or mobt applications.
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All performance figures relate to stock models. A few high e
pressure unitts may be avaliable. Consult your local distributor.
Regenalr PRESSURE Maximum
Model Pressure

Number 0"H20 20°"H20  40°H20  60°H20 80°H20  100°H20 “H20°*

REIBA2 200 80 152 T o
| R6335A-2 205 1757 75 135 Ny

R63S0A-2 200 180 180 130 110 80 105

R6P350A

R7100A-2
R6PS3110M 265 258 252 244 236 226 170

Regenair VACUUM Maximum
Model Vacuum
Number 20°"H20  40°H20  60°H20 80°"H2O “Hy 0"

R1
R2

14

& .. .62 | | :
RS . 1w . W5 ¢ s . ... ..
R6125-2 190 155 125 _ s
R632542 190 155 7125 _ 25,
R6335A-2 190 150 125 100 75
Re3sCA2 © - 90 T 1807 718 (W0 70 99
ReP33®A_ 270 W0 L3
‘R6PISCA . 280 . ..240,.:, .20, .., 10 TR (R
R6P3SSA - 280 . ...240 210 w0 100 86
R710CA-2 410777 TTEs07 T 3o 280 7o e
R6PP31IOM 470 425 375 320 220 80

R6PSITION: | 240 25 210 195 175 150,

“This number indicates the maximum stafic pressure differential recommended (with cooling air still
flowing through unit). In general, units 1hp orless can be dead headed. Check with local representative
or distributor o verify which models apply.

Operation of the blower above the recommended maxdmum duty will cause premature follure due to
the build up of heat domaging the components.

Performance dato was determined under the following conditions:

1) Untt in o temperature stable condition.

2) Test condttions: Inlet air dersity at 0.075lbs. per cubic foot. 0OC(680F), 29.92 In. Hg{14.7PSIA}).

3) Nomal performance varigtions on the resistance curve within +/- 10% of suppiied data con be
expected.

4) Specifications subject to change without notice.

5) All performance at 60Hz operation.
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INSTALLATION
AND OPERATING
INSTRUCTIONS
FOR GAST
HAZARDOUS
DUTY REGENAIR
BLOWERS

*‘g s_ﬂnshuchon ﬂsplles *to ':the‘followmg
_models “ONLY: 4:5123]05N -50,R4110N-50,~ 3

“2R4310P-50,%R4P]1 1 5N-50,‘1R51 25Q-50, "
m5325R-50 ~R6130Q-50,%R6P1 55Q-50 -
&R6350R-50 ~R6P355R-50 cmd R7100R-50 S

Gast Authorized Service Facilities are Located in the"locaﬁons listed below
Gast Manufocturing Corporation  Gast Manufacturing Corporation

505 Washington Avenue 2550 Meadowbrook Road

Caristadt, N. J. 07072 Bonton Harbor, Mi. 49022

Ph: 201/933-8434 Ph: 616/926-6171

Fax: 201/933-5545 Fax: 616/925-8283
Brennert Fiedler & Associates  Wainbee Limited Wainbee Umited Japan Machinery Gast Manufacturing Co. Ud.
13824 Bentiey Place 215 Brunswick Bivd. 5789 Coopors Ave. Central PO Box 1451 Hallfax Road, Cressex Estate
Cerritos, CA. 90701 Pointe Clalre, Quebec Mississauga, Ontario Toyko 100-91, Japan  High Wycombe, Bucks HP12 3SN
Ph: 213/404-2721 Canada H9R 4R7 Canada L4Z 386 Ph: 813 3573-5421 England
Ph: 800/843-5558 Ph: 514/697-8810 Ph: 416/243-1900 Fax: 813 3571-7896 Ph: 44494523571

Fax: 213/404-7975 Fax: 514/697-3070  fay. 416/243-2336 Fax: 44 494 436588
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Safely

A Thisis the safety alert symbol. When you see this symbol, personal injury is possible. The degree of injury is shown by the following

WARNING: Severe injury or death can occur if hazard is ignored.
CAUTION: Minor injury or property damage can occur of hazard is ignored.
Review the following information carefully before operating.
General Informdtion

A DANGER: Do not pump fiammable or explosive gases or operate in an atmosphere containing them. Ambient temperature
for nomal operation should not exceed 40 degrees C (105 degrees F). For higher ambient operation, consult the factory.
Blower performance s reduced by the lower atmospheric pressure of high altitudes. If it applies 1o this unit, consult a Gast
distributor or the factory for details.

signal words:
%DANGER: Severe injury or death will occur if hazard is ignored.

Installafion

AWARNING: Electric Shock can result from bad wiring. Wiring must conform to all required safety codes and be installed by a
qualified person.
Grounding is required.
The Gast Regenair blower can be installed in any position. The flow of cooling air over the blower and motor must not be
blocked.
PLUMBING - The threaded pipe ports are designed as connection ports only and will not support the plurbing. Be sure to use
the same of larger size pipe and fittings to prevent air flow restriction and over-heating of the blower. Wheninstalling plumbing,
be sureto use asmall amount of pipe thread lubricant. This protects the threadsin the aluminum blower housing. Dirt and chips,
often found in hew plumbing. should not be allowed to enter the blower.
NOISE - To reduce noise and vibration, the unit should be mounted on a solid surface that will not increase sound. The use of
shock mounts or vibration isolation materialis recommended. if needed, inlet or discharge noise canbe reduced by attaching
muffler assemblies (see accessories).
ROTATION - The Gast Regenair blower should only rotate clockwise as viewed from the electiic motor side. Thisis marked with
anarrow inthe casting. Proper rotation can be confirmed by checking air fiow at the IN and OUT ports. On blowers powered
by a three phase motor, rotation is reversed by changing any two of the three power wires.

Operdtion

%WARNING Solid or liquid material exmng the blower or piping can cause eye damage or skin cuts. Keep away from air stream.
CAUTION: Attach blower to solid surface before starting. Prevent injury or damage from unit movement.
Air containing solid particles or liquid must pass through a filter before entering the blower (see accessories list for fitter
suggestions). Blowers must have mufflers. fillers. other accessories and all piping aftached before starting. Any foreignmaterial
passing through the blower may cause internal damage.

A CAUTION: Qutlet piping can bum skin. Guard or limit access.
Mark "CAUTION Hot surfoce. Can cause burns.”
Airtemperature increases when passing through the blower. When run at duties above 50in. HyO, metal pipe may be required
for hot exhaust air.
The blower must not be operated above the limits for continuous duty. 'Standard’ R1, R2, R3 and R4 can operate continuously
with not 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) or exhaust (for pressure) to reduce extra air flow. This could cause added heat and motor load.
ACCESSORIES ~ Gast pressure gauges AJ496 or AE133 and vacuum gauges AJ497 or AE134 show blower duty. The Gast
pressure/vacuum relief vaive, AG258, will limit the operating duty by odmitting or relieving air. It also allows full flow through
the blower when the relief valve closes.

Servicing

AWARNING: Disconnect electiic power before servicing. Be sure rotating parts have stopped. Electric shock or severe cuts can
result. Inlet and exhaust filters need occasional cleaning or replacement of the elements. Failure o do so will result in more
pressure drop, reduced air flow and hotier operation. The oulside of the unit requires cleaning of dust and ditt. The inside of
the blower also may need cleaning o remove material coating the impeller and housing. If not done, the buildup can cause
vibration, hotter operation and reduced flow. Noise absorbing foam in the mutfiers may need replacement.
KEEP THIS INFORMATION WITH THE BLOWER. REFER TO IT FOR SAFE INSTALLATION, OPERATION OR SERVICE.

impelies contamninated by
foreign material

{ TROUBLESHOOTING |
Symplom . Possible Diagnosis Possible Remedy
Excess Vibration impelles damaged by Repiace Impeliar
forelgn material - Clean impeller, insiall

adequate filjration.

Abnormal sound

Motor bearing foied
impeille; rubbing age:nst
cover or housing

Repicce bearings
Repair Biower, check
clearances.

Inctease in sound

Foreign matericl can coat
ofr destroy mutiier foam.

Repiace foam muttier
elementls, trap or filler
foreign materal.

Blown juse

Liectiical wining probiem

Have gualified person
check tuse capacity
anc E."m:.

Unii yery not

Ruhing Gi oo nigh ©
Dressule o vacium

Insick © relie! vamve




OPERATING AND MAINTENANCE INSTRUCTIONS

SAFETY
This is the safety alert symbol. When you see this symbol
personal injury is possible. The degree of injury is shown

— "9y the following signal words:

DANGER Severe injury or death will occur if hazard is
ignored.

A WARNING Severe injury or death can occur if hazard is

‘gnored.
CAUTION Minor injury or property damagecanoccunf

~ hazard is ignored.

Review the following information carefully before oper-
ating.

GENERAL INFORMATION

This instruction applies to the following models ONLY:
R3105N-50, R4110N-50, R4310P-50, R4P115N-50,
R5125Q-50, R5325R-50, R6130Q-50, R6P155Q-50,
R6350R-50, R6P355R-50 and R7100R-50. Theseblowers
are intended for use in Soil Vapor Extraction Systems.
Theblowers are sealed at the factory for verylow leakage.
They are powered with a U.L. listed electric motor Class
1 Div. 1 Group D motors for Hazardous Duty locations.
Ambient temperature for normal full load operation
should not exceed 40° C (105° F). For higher ambient
operation, contact the factory.

Gast Manufacturing Corperation may offer general ap-
phcat:on 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, R6130QQ-50, R6350R-50,
R5125Q-50, R6P155Q-50, R6P355R-50 AND R7100R-50
use Pilot Duty Thermal Overload Protection. Connect-
ing this protection to the proper control circuitry is
mandated by UL674 and NEC501. Failure to do so could/
may result in a EXPLOSION. See pages 3 and 4 for
recommended wiring schematic for these models.

WARNING Electric shock can result from bad wiring. A
qualified person must install all wiring, conforming to
all required safety codes. Grounding is necessary.

i\ WARNING This blower is intended for use on soil vapor

extraction equipment. Any otherusemust be approved in
writing by Gast Manufacturing. Corp. Install thisblower
m any mounting position. Do not block the flow of
cooling air over the blower and motor.

PLUMBING - Use the threaded pipe ports for connection
dnly. They will not support the plumbing. Be sure to use
the same or larger size pipe to prevent air flow restriction
ind overheating of the blower. When installing fittings,
e sure to use pipe thread sealant. This protects the
threadsin the blower housing and preventsleakage. Dirt
and chipsare often found in new plumbing. Do notallow
hem to enter the blower.

A
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NOISE - Mount the unit on a solid surface that will not
increase the sound. This will reduce noise and vibration.
We suggest the use of shock mounts or vibrationisolation
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 checking air flow atthe IN
and OUT ports. If needed reverse rotation of three phase
motors by changing the position of any two of the power
line wires.

OPERATION
WARNING Solid or liguid 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

knowingly specify, design or build any blower for instal-
lation in a hazardous, combustible or explosive location
without a motor conforming to the proper NEMA 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 c1990).

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. Any foreign material passing through theblower
may cause internal damage to the blower.

CAUTION Outlet piping can burn skin. Guard or limit
access. Mark “CAUTION HotSurface. Can Cause Burns”.
Air temperature increases when passing through the
blower. When runatdutiesabove 50in.HyO metal pipe
may berequired for hotexhaustair. 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 pressuregauge AJ4¢96and vacuum
gauges AJ497 or AE134 show blower duty. The Gast
pressure/vacuum relief valve, AG258, will limit the op-
erating duty by admitting or relieving air. It also allows
full flow through the blower when the relief valve closes.

/"
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SERVICING
A WARNING To retain their sealed construction they
should be serviced by Gast authorized service centers
ONLY. These models are sealed at the factory for very
low leakage. -
A WARNING Tum off electric power before removing
blower from service. Be surerotating parts havestopped.
Electric shock or severe cuts canresult. Inletand exhaust
filters attached to the blower may need cleaning or re-
placement of the-elements. Failure to do so will resultin
more pressure drop, reduced air flow and hotter opera-

z’ P \ o
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tion of the blower. The outside of the unit requires clean-
ing of dust and dirt. The inside of the blower also may
need deaning to remove foreign material coating the
impeller and housing. This should be done at a Gast
Authorized Service Center. This buildupcan 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

UNGROUNDED LINE

T >>u WARNING
NSULATE THS MOTOR IS THERMALLY

NSULA LOowW
TE VOLTAGE

UNE

) S

I
O

-
*\

T4

vocsace PROTECTED AND WILL
e AUTOMATICALLY RESTART
NSULATE "WHEN PROTECTOR RESETS.
1 ALWAYS DISCONNECT POWER
SUPPLY BEFORE SERVIONG.

MOTORS WIRING DIAGRAM FOR R4310P-50

358
§5¢

LOW VOLTAGE

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

e

560
PPe

HGH VOLTAGE

>>u WARNING
THS HOTOR IS THERMALLY
PROTECTED AND WLL
AUTOMATICALLY RESTART
WHEN PROTECTOR RESETS.
ALWAYS DISCONNECT POWER
SUPPLY BEFORE SERVIONG.

L4

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

TlWTA'IS {10
QUSTOMER CONTROL

TO REVERSE ROTATION.

@E® %%8
$$% | 596




MOTOR WIRING DIAGRAM FOR R5125Q-50 & R4P115N-50

jf,'_/g —ue
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4

e THERMOSTAT
THERMOSTAT

LOW VOLTAGE

ey nrg
al wd Ve K {

1 LINE

— N\ e

2

S e DINSWATE

3 > -
———— THERMOSTAT

THERMOSTAT
HIGH VOLTAGE

« RS125Q-50 BLOWERS PROOUCED AFTER SEPTEMBER 1992 (SER. NO. 0952
DO NOT HAVE MOTOR LEADS 5 & &

MOTOR WIRING DIAGRAM FOR R6130Q-50 & R6P155Q-50

T1 g LINE

CONNECT THERMOSTAT T4 * LhE
TO MOTOR PROTECTION

QarcurT ———— THERMOSTAT

— THERMOSTAT

CONNECTION FOR THERMOSTAT MOTOR PROTECTION

L1 .
AUX. POWER MOTOR
CROUT
START
" STOP HOMENTARY CONTACT
CONTACTOR
UNGROUNDED co'fr THERMOSTAT
" QL LEAD THERMOSTAT
— -M) LEAD
% —
JL
1L B
2 —t
CONTACTS

TERMOSTATS TO BE CONNECTED IN SERIES WITH
CONTROL AS SHOWN. MOTOR FURNISHED WITH
AUTOMATIC THERMOSTATS RATED A.C. 115-600V. 720VA

AK3H rev. E



REGENAIRs R

Product Dimensions Metric (mm) U.S. Imperial (inches)

325
12.81 '
CAPACITOR t

\(SINGLE PriASE ONLY

L___P_
 m—
74— 291—~ 375 95
L 12.44 316
FULLR. TYP. - .47 (4
-~ - COOE O 11"
227 T
8.86 REF.
l 225

MODEL R4110-2
52" H,0 MAX. PRESSURE, 92 CFM OPEN FLOW

PRODUCT FEATURES

4 Series

g owd S ey

« Oilless operation

« TEFC motor mounted

« Can be mounted in any plane

« Rugged construction/low maintenance
« Can be operated blanked-off

COMMON MOTOR OPTIONS

« 115/208-230V, 60 Hz; 110/220-240V, 50 Hz, single phase

« 208-230/460V, 60 Hz; 190-230/380-415V, 50 Hz, three phase

« 575V, 60 Hz, three phase

RECOMMENDED ACCESSORIES

.

Pressure gauge AJ436
Filter AG338

Muftfier AJ121D

Retlief valve AG258

Varnous brand name motors are used on any mode! at the
discretion of Gast Mig. Corp.

Important Notice:

Pictorial and dimensional data is subject to change without
notice.

—_
225 8.86
227 8.93

0

9% —— L1y PIPE(2)

25410.00

——
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{@ Product Specifications

Max Pressure Max Flow Net Wt.
Model Number Motor Specs Full Load Amps HP RPM 0 | mbar | cfm mh Ibs. kg

-240-50- .0/4.5-5. . 74 126

R4110-2 110/220-240-50-1 9.04.5-5.7 0.6 2850 38 95 41 18.6
115/208-230-60-1 9.8/5.2-4.9 1.0 3450 52 130 g2 156
- -415-50- 3-1. 74 126

RA310A-2 190-220/380-415-50-3 2.6-3.311.3-14 0.6 2850 38 85 a 18.6
208-230/460-60-3 3.4-3.2/1.6 1.0 3450 52 130 92 156

Product Performance (Metric U.S. Imperial)

Black line on curve is for 60 cycle performance.
Blue line on curve is for 50 cycle performance.

140

120

-t
o
o

[=-]
[ )

40

Metric — Pressure (mbar)

20

30 60

90

120

150 180

'FREE AIR FLOW (m¥/h)

60

20

40

30

20

10

U.S./Imperial — Pressure (Inch H,0)

20

40

60

80 100

FREE AIR FLOW (CFM)
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REGENAIRs R5 Ser_ie_s :

PRESSURE

MODEL R5325A-2
65" H,0 MAX. PRESSURE, 160 CFM OPEN FLOW

PRODUCT FEATURES

« Qilless operation

« TEFC motor mounted

« Can be mounted in any plane

+ Rugged construction/low maintenance

COMMON MOTOR OPTIONS

* 115/208-230V, 60 Hz, single phase
« 208-230/460V, 60 Hz; 190-220/380-415V, 50 Hz, three phase
« 575V, 60 Hz, three phase

RECOMMENDED ACCESSORIES

» Pressure gauge AE133
» Filter AG338
« Muftier AJ121D

« Relief valve AG258

. Vanous brand name motors are used on any model at the
discretion of Gast Mfg. Corp.

- important Notice:

. . Pictonal and dimensional data is subject to change without
Product Dimensions Metric (mm) U.S. Imperial (inches) notice.

R5125-2 1520 386

R5325A-2 14.70 373
1 _ CAPACITOR
- 350
1378
7 am T J
N i N
o §
- . e :
AL T3
903 561~ 4.50 - 114
36114.22
- 15 1Y%z PIPE (2)
.59 (TYP. 4)
262 '
10.31 REF' , -FULL RADIUS (TYP)
{ VIEW A-A
MOUNTING HOLE DETAIL

10 25 REF
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4"3 Product Specifications

y Max Pressure Max Flow Net Wt.
Mode! Number Motor Specs Full Load Amps HP RPM "0 l mbar | ¢im mh Ibs. ‘ kg
190-220:380-415-50-3 6.6-6.7/3.3-3.5 1.35 2850 50 125 133 226
R - 6
: S325A-2 208-230/460-3 6.9/3.45 - 2.5 3450 65 162 160 272 > 2.5
B R5125-2 115/208-230-60-1 22.412.4-112 25 3450 60 149 160 272 73 I 3.1

Product Performance (Metric U.S. Imperial) g‘.zg“ﬁ'l"';"o';"c;mei;S'L';'sg"gcﬂepimggmf'

250
— 200 <=
(3= L
2 1] R5325A-2
- |
o 150 0 3¢ R5125-2 111
S [R5325A-27%s N !
% 1o0p ONLY —HPROHH 2
L AN \ [
— N
QQ
9 = 50 )
N
_ 0! N N
0 50 100 150 200 250 300
] FREE AIR FLOW (m3/h)
100
. =
=
g 80 2
£ N
) s - "R5325A-2
2 60 ¢ R5125A-2
9_‘3 l. ~ '
S [ R5325A-27N N
- 5
o2
E
= 20
=
@ :

- 0 25 50' 75 100 125 150 175
FREE AIR FLOW (CFM)

*Recommended maximum duty.
- - - - Intermittent duty only.
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Max Vac Max Flow Net Wt.
|
Model Number |  Hz Motor Specs HP RPM WO | mbar cim mh Ibs. g
50 110/220-240-50-1 0.6 | 285 35 924 72 122 IETTES
R4110N-50 60 28 r
60 115/208-230-60-1 1.0 3450 48 835 88 150
_ 50 220/380-50-3" 0.6 2850 35 924 72 122
R4310P-50 58 27
60 208-230/460-60-3" 1.0 3450 48 835 88 150
R5125Q-50 60 115/230-60-1* 2.5 3450 60 865 145 246 77 35
50 190-220/380-415-50-3° 1.85 2850 47 897 120 204
R5325R-50 75 34
60 208-230/460-60-3" 2.50 3450 60 865 145 246
- 50 190-220/380-415-50-3" 45 2850 70 840 235 400
R6P355R-50 247 112
60 208-230/460-60-3* 6.0 3450 90 730 260 442
*Motors do not have thermal protection with automatic reset.
Product Performance (Metric U.S. Imperial)
Model R4 Series g an % :
T ERssstics
_ 8so | S0 Pt =
+ TP 60 He T
= . < 40 v - L T
s B - — e =
E 900 (5= m [ S | Sewm: ——
2 T 2 : =
= 950 \ ! = T NN
—~50 Hz ! . ; L
- \\} \ 10 ]
1000 l ANEAY : - v
i I [} 1 X
0 30 60 9 120 150 180 ] 200 40 s B 100
FREE AIR FLOW (m/h) FREE AIR FLOW (CFM)
Model R5 Series e —— = e HHEHH
- 850 i e . i :
E R———1N3 60 Hr T 3 =% 41 —+
E J:“ - = 1 £ ‘; T T L
;900 - T s | m + 60 H2 ! : 1
— El T + T § ..j;ﬂ 1 + T
g [xsih E R Tiwre ap s RN NN R R
> e SE.\ssas < 0 G
950 B aTess HH 50 Hz HNG
_ = ; ) 1 N v
O e i % 25 s0 15 100 125 150 1s
FREE AIR FLOW (m?/h) FREE AIR FLOW (CFM)
Model R6P Series g sssansans 120
— B0O 100
S 60 Hz - NI 60 He
g 850 e z &8 T !
— -g—- o [:l-__:. 5}0 Hz g: 60 IIII.
=} — =) 50 H2
2 - £ aw
950 -
— — 20
] AN
1000 L 0 1
(] 100 200 300 400 ~ 500 6 50 100 150 200 250 300
FREE AIR FLOW {m3/h) “FREE AIR FLOW (CFM)

“Minimum flow permissible through the unit for trouble-free, continuous operation.



REGENAIR AccEessories

Inline Filters (for vacuum)

IS Y GV §

Inlet Filters (for pressure units only)

O\ @~ O— ——
sk | =
. |
I T ® ‘
© [ O © ,) .
R1-R3 " R4-R7 ___I:j\
R&P ©
Model R4, RS SORS, SDRS
Number RI1&R2 R3 &SDR4 RSPP, RGPS R7 R6, SDRS
Model R4, RS SDRS, R6P
Part # AVASD AVASOC  AG337 AJNISIG  ANSIH Number . RI&R2 R &SDR4 R6PP, R6PS R7
DImA 825" 825 175 8.00° 16.25°
DimB 8.875" 8875 475 1025 27.13° Part ¢ AJ126B  AJI26C AG338 AJI26F  AN26G
DimC TFPT VT V/AFPT 1V 1/27MPT 21/2MPT 3*MPT DimA 6.00° 6.00° 10.6F 1063 1000
DimD - - VIYZFPT  21/2MPT 3 MPT Dim B 4.62% 7.2 481" 481" 1312
DimE - - 2.38 550 18.50 DimC 1" MPT TY&MPT T V/ZFPT  2FPT 2 /2 MPT
Replocement Replocement
Element  AVAL9 AVAKR AG340 AN3SS ~ AN3ISC Blement AJI34B  AN1MC AG34D AG340 AJNI3SA
MPT = Male Plpe Thread All are heavy duty for high amounts of particulates.
FPT= Female Pipe Thread Inlet filters for REGENAIR blowers are dirp-proof
Mufflers when mounted as shown.
{
° %
Pressure-Vacuum Gauge
oo 0! V'
"" /':' i} -® Pressure Gauge. Part #A1496, 2 5/8°' Diameter, 1/4°
© - NPT, 0-60 inches H,0 and 0-150 mbar
e 2. SoRe" Pressure Gauge, Part #AE133A, 2 5/8° Diameter, 1/4°
Model SR 4° " Rep NPT, 0-200 inches H, O and 0-500 mbar
Number R2 r3 &SDR5®  R&PP, R4PS R7
o Vacuum Gauge. Part # #AJ497, 2 5/8° Diameter,
& 121 1 121 F 1 . 040 Inche
Dim. A 746 794" 12.75'" 17.05 17.44" 1/47 NPT, l s H20 and 0-150 mbar
Dim. B 238" 262" 325" 363 4.25°
Dim. C NPT TV/4'NPT 1 V1/ZNPT 2°NPT 21/Z NPT Vacuum Gauge, Part #AE134, 2 5/8°, Diameter, 1/4°
NPT. 0-160 inches H20 and 0-400 mbar
*For Inlet Only
** Approximately
Fittings
Pipe Ske r 14 1172 2 2172
Tee BAMS  BAA M3 B33 Baas Relief Valve
Common
Ebow BA220  BA244 BA230  BA247 BA248
Pressure/Vacuum Rellef Valve,
Nippl BA752  BABO? BA783  BABID BAB13
Piostic Mol Part #AG258, 1 1/2" NPT,
:1:; Hose Adjustable 30-170Inches H, O.
AZA A7 - - -
Foss D, 155 T35 - - . 200 CFM maximum
Metal Male
Pipe Hose Sllencer for Rellef Valve. Part
Barb ANID . AT ANNIZC ANI7G . AJITH #AJ121D
Hosa 1.D. 1.00 125 150 250 3.00
R4, RS Ré, SDRS
. . Mode! SOR 4 R&P
Horizontal Swmg Type Number R1,R2 -3} &5DRS R6PP, REPS R7
Check Valve e AR AR "
c Dim. A__ 357 4.9 450 525 8
' Dim. B 2.3 2469 294 3.82 5.07
DIm C 1 NPT TU& NPT 1172 NPT ZNPT  21/Z NPT
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APPENDIX B
ROTARY-VANE BLOWER INFORMATION
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- PARTS LIST and OPERATING
‘ - INSTRUCTIONS
- 1067, 2067, and 2567

~ OILLESS
- VACUUM PUMPS

-~ and .
~ COMPRESSORS
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WARNING: UNIT SHOULD NOT PUMP EXPLOSIVE GASES OR
'BE USED IN EXPLOSIVE AMBIENTS.
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1 | meov 13- Aroag Arceg ARIPY ‘Antet ANITG Arass
2 | Rerer amamiiy v ] Awans AHazs AMI82 T AW An192 Ania2
- 3 Vene r3 ArCI0 Anaig ANTIIG ANIG AMI9G ARTIZY
« ¢ |Sedy Cqeet ] AHSE? ABGT ANTE? AHSET AHEST ANSET
% | Foor Brscner 1 Arcor AH208 AH208 Arzos AH208 Au208
. | 4 Oetiocypr 2 Ar183 Ar1ny AMI9T AHIBY ArITI AMTIS
& Y BN Buaring (Drive & Basd) ] AcEse ACBS4 ACe3: Acess acees AcTH
t ] CTnd Ceo, Drivn 3 ABRISA ASTIIA ABIISA ABIIeA ATTI9A AWXIZA
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0 Ten Guare 3 AHISL AMIS AMU-S; B AH19L ‘IN“!‘ Artpgs
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18 | Fen Gume s AC1098 aciezs Aciore “Acten - Aci028 Ac1028
17 | tnsske Fitoer Assembly Lt AABGOC AADOSE AABDOD . AAPOSS ArseEn AA90SG
L Gauxex - 2 ALLOS anso3 AALLOS
18 e 2 Axe01 .  AARQY: . AACDT
20 FAwet Amently 1 ACATS-Y ACA3S.q AcCsdsy
- 2t Corviees z ACIS3 acyT3’ ACSEY A9
. 22 #arer Feic R} Cacas o osess D3cse
23 | uuttier AAZDOF R AA900F - AAIOOF
24 Maurtior Amamity 11 L weadi | Cacadga - i - ACLI6
Senice Gt .1 %36 x33e %340 K235y <350 "5y
* Oenote para in wervicy kit LI R o bR - R . -
When catfampending 6 orasing sphere Aarty, plesm give COMNIt medul ang sevis) turmber. . - - - - e
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OPERATING AND MAIN

CONSTRUCTION: The end plate body, rotor and foot
bracket are all cast iron. Consequently any moisture that
accumulates in the pump will tend to corrode the interior
especially if it stands idle. The vanes are made of bard
carbon and are precision ground. They should Tast 5,000 to
10,000 hours dependmg upon the dcgree of vacuum pres-
sure at which the pump is run, -

STARTING: CAUTION: NEVER LUBRICATE THIS
OILLESS AIR PUMP. The carbon vanes and grease packed
motor bearings require no oil. If the motor fails to start or
slows down when under load shut the unit off and unplug.
- ‘Check that the supply voltage agrees with the moror post
terminals and the motor datz name plate. CAUTION: ALL
DUAL VOLTAGE MOTORS ARE SHIPPED FROM THE
FACTORY WIRED FOR THE HIGH VOLTAGE. If the
pump is emcmcly»cold-a]]ow it to warm to roorm temper-
ature before starting. If anything appears to be wrong with
the motor return the complete pump to an authorized Gast
service facility.

To minirize noise and w'bmuon the unit should be mounted
on a solid surface that will not resonate. Usc of shock
mounts or vibration isolation material is recommended. In-
let or discharge nois¢ can be misimized by attaching the
muffler. The unit should not be allowed to operate in am-
bient alr temperatures in excess of 40°C (104°F). If the

-moior fails to start or slows down when under load shut the - -

. unit off and unplug. Check that the supply voltage agrees
with the motor post terminal semp and the motor data name
plate.

FILTRATION: Care miust bc taken 1o insure that any par-
- ucles (dir; chips, foreign tmaterial) often found in new

plumbing not be allowed 1o eater the unit. Liquid, moisture .

'vapor, or oil based contaminates will affect pump perform-
ance and must be filtered from entering the pump.

Dirty filters restrict air flow and if not corrected could lead
to possible motor overload, poor performance and early
pump failure. Check filters periodically and clean when
necessary by removing felts and washing in Gast flushing

_solvent (part number AHZSS) Dry with compressed air and '

" replace.

- FLUSHING: Should excessive.dirt, foreign particies,
moisture, of oll be permirted to enter the pump the vanes

":- I\M'\L\l'u: o f\la i Hlu [ 4 B R

LR S

S ad U A

will act sluggish or even break. Flushing the pump should

remove these materals. First remove the ﬁlm & mufﬂer '

clcan with solvent & dry with compresscd air.

DISASSEMBLY: Bcﬂm by removing the fan guard and
fan. The dead end plalc may bc removed. using a wheel
puller. The vanes and body area can then be inspected for

damnuge or further cleaning. Unless scoring is visible do not -

rcmove drive end plate and top ‘Clearance wiil be main-
tained. If further repair is required remove the spannet nut
before using a wheel puller to remove the drive end plate.
Both bearings are a press fit on the shaft.

REASSEMBLY: First anach the drive end plaie (bt do
not tighten bolts) and press the bearing on the shaft (be sure
to properly support the inner ruce). 1f required top clearance

(between rotor & body) should then be set (for 1067 models

it s .0015 and for 2067 and 2567 it is .003). Now replace
the dead end plate and bearing. Then the befiville springs,
washer and spap ring should be replaced. With' a dial in-
dicator on the dead end shaft to show any movement, instait
spanner nut (with adhesive to keep from vibrating loose)
until indicator moves .002-.0025. Check shaft for edse of
rotaton. .

HAZARD PREVENTION:

"“WARNING: MAKE SURE THE ELECTRIC MOTOR IS -

PROPERLY-GROUNDED AND THE WIRING IS DONE
BY A QUALIFIED ELECTRICIAN FAMILIAR WITH
NEMA MG2 SAFETY STANDARDS, NATIONAL
ELECTRIC CODE AND ALL LOCAL SAFETY. CODES

WARNING: IHE: ELECTRIC.MOTOR MAY BE THER—.

MALLY PROTECTED AND WILL AUTOMATICALLY
RESTART WHEN THE PROTECTOR RESETS.

WARNING: WHEN SERVICING ALL POWER TO 'I'HE
MOTOR MUST BE DE-ENERGIZED AND DISCON-
NECTED. ALL ROTATING COMPONENTS MUST BE
AT A STAND STILL.

WARNING: DO NOT USE KEROSENE OR OT_HER

- COMBUSTIBLE -SOLVENTS OR OPERATE PUMP IN

EXPLOSIVE AMBIENTS.

Performance Data

Vacuum

Mode! . Maximum Model Pressure
: 0" HG 10" HG 200 HG Vacuum 0 PSI 5 PS! 10 PSI - 15 PSL
1067 85CFM | 50 CF'M .20 26" HG - 1067 8.5 CFM 7.5 CFM 7.0 CFM - 65CFM -
2067. | 16.0 ; 9.0. 30 27 2067 170 14.0 120 11.0 :
2567 20.0 13 0 50 2r 2567 21.Q 19.0 17.0 16.0 -
Gast Manufacturing Co., Ltd. Gast Manufacturing Corp. Gast Manufacturing Corp.
Coronation Road, Cressex Estate .. 23550. Meadowbrook Road 505 Washington Ave.
High Wycombe, Bucks HP12 3SN Benton Harbor MI 49022 . Carlstadt:NJ 07072
England 23571 : 616/926-6171 201/933-8484

FAX 444-943-6588 _ FAX 616-925-8288 FAX 201-933-5545

- Brenner-Fiedler & Assoc. - Wainbee, Ltd. Wainbée, LTD.

13824 Bentley Place’ - 121 City View Drive 215 Brunswick Blvd.
- Cerritos, Ca. 90701 Rexdale, Ontario, Canada MW SAY  Pointe Claire, Monteeal
2134042721 41672431900 Canada H9R 4R7
514/697-8810

FAX 213-404-7975 FAX 416-243-2336

FAX 514-697-3070

Note: All generz] comrrespondence should be dirceted to Gast Mifg Corp, P.0O. Box 97, Benton Hatbor, Ml 49022

o AN I T ~ LIATEN 28 ¥} oo
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CHECK VALVES —veruum

GAUGES —pressure

JrI=vy 15" NPT, mele M2 W NPS, 030 g2
ABS0 "%~ NPT, lomale FYY-ol ] %* NPS_ 033 ps O-2xom?
AJS0A " NPT, termle AASDE W NPS, 0-160 pw {tack moum)
CHECK VALVES —vacuum swi [ edd W NPS, 0-160 03 Gack moun)
VES —vu ’w' "m" o A" NP, 5100 pu, Mervy dity (ho3om moual
lm V" NPT GAUGES ~vaczum
CORDS —~ELECTR A% A NPS, 000" Hy. 0-T80 mym Hg
S—ELE ic AASLL W NPE, 0 Hg
AARAG o Y T 10, 115V without swen, 10 & <
aams Vi % b, TV wihout gtch, 10 £ HANDLES—cenywng
AALYS % WE A" hy. 113 V with owizn, 10 &, | AFsas for Y and 3° N whing
FILTERS—00 jars MUFFLERS— jar
ACQ W hmoie NPS, 10 m ron ABS9S3 3 NPS, § pt., 10 micron, Sor od-less turnps
ALAR V7 maly NPS. 10 m ion Aot W NPS, 11X, 50 micron, for oi-ics pumps
ACL3S ¥ male NPS_ 10 micron ABEQ % NP, 1 pt. 30 mcron, ky 63-lews DU
AsSOSE " lermoie NPS, §0 micron ADSED T NPS,_ 2 e 50 micon
AASDSPE W rie NPS, $0 micron AASEOR 1° NPS. 2 QL. 50 micron, wid Rrung lor
ASOG V* maly NPS. SO micron quiter opcrIson
E300A W male NPS, §0 micron AASOOF ¥ NPS. 3 gt 10 micun, kr chless ponms
R W wade NPS, SO micron AASO0G W NPS, 1 G, $0 micron. for cddeas pumps
ADTSG 1~ mals NPS, 30 micon ALSDS 4° NPS, 12" az. 50 micron_ tay ciHess pumes
FILTERS— - A22G Zame as AAG22 DAt with SAenang 504
12 9“?“1?;0 Py po FABITE W NPS, 2 oz, SO mitron, for oi4es pumps
~ , 2 gz, $0 mitron . T
AAL 2 A NPS, %" oz 50 micrtn MUFFLERS —meta! jar
AD560 1* NPS, 2 qt.. $0 mioron ABS12A v NPS. W pt, 10 mucron
Afic I NPS. t X, 30 micron ABEOS % NP3, Y ot 10 micron
ABsseD 3" NPS. 1 st 50 micron ABSDSA Jr NPS, W pL. 10 miyon
AB60O v NP3, g, 30 mcron AgessC v’ WPS. 1 gk, 10 micron
ABGOOF Y NPS, 1 [, 10 micron ABESOD 3 NPE, 1 QL. 10 micron
ABSOB 3 NP, 1 pt, 10 maon -
AT ¥ NP3, 1 pr., 50 micron MUFFLERS —plastic Jar -
ANBOC W NPS, 1 a2z, 10-maron oniicd 'ATNPS. W ez
ANBOOE vt KPS, ¥ gt 50 micon vazsu W NPS. B G2,
AASCOD 3~ NPS, | Q. 10 micron VIAG FNPS. Qe
AASOC) - NPS, 1 gL, SO micron OVERLOADS—mator
VG %" NPS, 8 oz, 50 mcron .
VS50 A MPS. § o, 30 Mo F;“::::"’“ protcey. apedlly motsr numar
VL00C V4~ NPS, 8 a2, 50 micron NT
FILTERS—metal jar i
ABECSO o~ NPS, W pt., 10 micron = Qactohe ray. 18 oz aerescl e
ABSIZ v NPS, VY gt 10 o REUEF VALVES—pressure
Apsces wurs.w’..wm'v.um Az X NPS, 80w DA 2 cfm
ASEDD V& NPS, A" pt., 50 migron AAZ0S U NPS. fow beiow 2 om
ABoos 3 NP3, W o, 50 muoon ArE00 F NPS, 80w below 10 cim
ABSSOC %’m1u.\0wm AT 3 NPS, Sow Abgve 18 cm
ABESOG 32" NPS, { Q2 50 mweron AF5Y0S e NPS. 0-100 pd
#0655 W NPS. 1 gt 50 micton ALTI0 W NPT, 0-100 pai
. m o NP8, § oz 10 micon ADOS0 1° NPT, 0100 p.
FILTERS—plestic jar RELIEF VALVES—vacuum
AATZN W NPS, % cx. AA04 YA NPS; Daw betow 2 2m
Vatar W NPS.Bar A207 %" NPS. 80w betow 2
VBN W NPS.0 o AABOA T NP, Bow trom 215 cin
FLUSHING SOLVENT A8 A NPS. fgw ¥oave 10 Cm
Tarzss T ASs61 1° NPS. tor €565, 5586
FOOT SUPPORT AGSEMBLIES SWITCH—vecuum - :
AC136 o1, 022 052 {araes ¥ NPS
AE<0 WO D pieten amDs TRAPS —vauum .
Ag2¢1 Y picton pumps. AAETY WNPS Sz
AE248 A" hp pision pumes AASTSS W NPS, 281
AABTSC % NPS. 20
TROUBLE SHOOTING GUIDE FOR ROTARY VANE PUMPS
Low High Pump Motor l
REASONS FOR PROBLEM * | vac. |Press. | Vac. | Press.| Overheating Overoad
Fiter dinty X X at . X X
pump
Mutfier dirty X at X X
pump
Vac. fine collepsed X at X X
pup
Refief valve set X X X X
00 high
Relief vaive set X X
100 low
Plugged vacuum or X X at a X X
pressure line pump | pump .
Vanes siddng X X
Running &t too high RPM X X x X
Vanes wom {reptace) X X
Shsft seal wom (replace) X X
Dust or gifsst powder X X X X
n putnp
Motor not wired X X x
comreclly
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Product Dimensions Metric (mm)

EUROPEAN MODEL  —

MODEL 1067 SERIES
15 PS! MAX. PRESSURE, 8.50 CFM OPEN FLOW

MODEL 2067 SERIES
15 PSI MAX. PRESSURE, 17.00 CFM OPEN FLOW

MODEL 2567 SERIES
15 PSI MAX. PRESSURE, 21.00 CFM OPEN FLOW

PRODUCT FEATURES

« QOilless operation
- Close coupled-easy motor mounting
« Rugged construction/low maintenance

- Essentially pulse free service
— Modet A B C D E F G H I J K L M N
1067 195 100 144 72 288 180 102 11 125 165 241 142 19 80 | INCLUDES
2067 195 100 144 72 269 180 102 11 125 165 284 164 19 80 |y aagosF (1067). AA9OSG (2067.2567)
B 2567 195 100 144 72 289 180 102 11 125 165 284 164 19 80 | °Fan/coupling assembly AH138
» Fan guards AC102C, AH194
U.S. MODEL e aain
- Product Dimensions Metric (mm) U.S.Imperial (inches) RECOMMENDED ACCESSORIES
; Modet A B C D E F G H | J K L M N .P i e AABOOD (1067),
AA307 (2067/2567) }J.S. version)
- 1067 195 145 287 180 132 102 11 124 165 241 142 495 2% 76 - Pressure ga WB(U_S,version)
1067 7.69 569 11.317.09 519 40 .44 488 650 9.50 5.59 1950 .84 3.00 | °Repair kit K356 (1067)
« Repair kit K350 (2067/2567)
2067 194 145 287 180 132 102 11 124 165 284 164 584 21 76
2067 7.63 5691131709 519 40 44 483 650 1119 6.44 23.00 .84 3.00 .
- Important Notice:
2567 194 145 287 180 132 102 11 124 165 284 164 S84 21 76
2567 7.63 56311.317.09 519 4.0 .44 488 650 11.19 6.44 23.00 84 3.00 | Pictonal and dimensional data is subject to change without

Dimensions for reference only.

INLET
2067/2567 ¥4 IN. BSP.
1067 ¥z IN. BSP.

130 D:A 4 DEEP RAB

INLET
2067/2567 ¥a NPT
1067 vz NPT

M10 « 19514545 APARY
ON 185 DA BC

METRIC MODEL

U.SJIMPERIAL MODELS

NEMA 56, C FACE

notice.
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Product Specifications

F AT
F as LFR

o4

RPM Net Wt.
W
Model Number Motor 60 cycle 50 cycle HP K Ibs. kg
1067-P102 Not included 1725 1425 1 0,75 H 15,40
1067-P104 (metric) Not included 1725 1425 1 0,75 H 15,40
1067-P106-G561X 110/220-240;
f, ) ! 1725 - 1 0.75 65 29,5
(like 1067-P102 plus motor) | 115/208-230; 50/60-1
2067-P102 Not included 1725 1425 1 0,75 47 21,3
2067-P104 (metric) Not included 1725 1425 1 0,75 47 21,3
+2067-P106-G561 -240:
. G361 1107220-240; 1725 - 1 0,75 92 41,7
(like 2067-P102 plus motor) { 115/208-230; 50/60-1
2567-P102 Not included 1725 1425 2 1.5 46 20,9
2567-P104 (metric) Not included 1725 1425 2 1.5 46 20,9
2567-P106-G475
230/460-60-3 1725 - 2 1.5 81 36.8
(like 2567-P102 plus motor)
+Motor inciudes Thermotector.
: : Black line on curve is Jor 60 cycle performance.
Product Performance (Metric U.S. Imperial) Biue fine on curve is for 50 cycle performance.
15'DHH v RS B 117 15t go R K [
Model 1067 i mth e S I o e e
[N e LR { .
R P g e o
E RS SR Bl S~y e S e 60 ~
s L 20 Bl e ot g z ==
: 8.0 _ Y . ;‘.U
£ sl S S feison = -
2 1= 2 el
p T 1 Y—\_u_' T 1 plit L SRS PRl 1'
0 o025 050 035 10 125 1.5 175 0 5 10 15 20 25 30
Metric-Pressure (bar) U.S./imperal-Pressure (psig)
. QO—TT1T17 RS PRFSE SN g 200 1 T 1
Model 2067 e e LA e —
t 15 T
£300 R0 SRR A SRENS NEA L] o~ s
R S w2 a4 = 5 Ots=i—
R S i g A i z 120 M -
Sno e S m— i
= — = 1 Z g0 ——
= 15 s b I i P sk R
oo e T g e et e
— — 40 : - = :
T ' i — T
, T T N aSRsEsWE ENSRERESEZIREE
0 025 050 075 10 125 15 115 0 5 10 15 20 25
Metric-Pressure (bar) U.S./imperal-Pressure (psig)
Q00 T , T TS 40 — T : T
Model 2567 “° EHEHF =S S SEmessistiicse
T S ] e— - - -
E3O — - 3 — 8 e B
PR S 5k R W Swo E—— —
S L Z =
2wot——t 41— et = —
R e i i s Pt eaaes
- o : - - 80— T
g0 — : = = T
S s o hsed maws et W e
TRSRAEANDVARA VRS PO LR AN DA o e e
0 025 050 05 10 125 15 LIS 0 5 10 15 20 2

Metnc-Pressure (bar}
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DATE: ( ) o )
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Appendix D

HyperVentilate® Air Permeability
Calculation Cards




HyperVentilate® 1991

DATA FROM 7 FOOT DEPTH INTERVAL

| Air Permeability Test - Data Analysis (cont.)

Enerradial |y 1 () 1= () =L Je
es O . .
monitoring points __ () (in H20) (uin)  (in H20) (min)  (in H2O)
o] o000} 0 it
Enter measured —» 3 83 3 D
(2) times and gauge 1l 220} 1
| Vocuuns 2| 350 2
[ (3 Exter (optional): 31 43 4
4 5.00 5
{2 flownate 5{ 720 6
26 JwscrM s| 840 7 l
b) screened interval 8 940 8
thickness 12| 1100 9 .
" Cclear ) (clear ) clear
k=[30.8204 |darcy (&)  k=[93.3873 |darcy (&) k= darcy (A)
“'xm"e““] k=[13.7283 |darcy (B)  k=|86.9432 |darcy (B) k= darcy (B)
Return Explanation & Statistics } APS

Enterradial __, 1~ [ 10 |

= ()

= Jao

fnlsot:irg:isngfpoint; (rir)  (in H20) (min)  (in H20) (miny) (@nH2O)
8 9 2.10|$> 4>
Enter measured — 12 10 225§
(2) times and gauge 22 12| 260
vacuums 37 22| 305
(3) Enter (optional): o4 371 330
92 92| 360
3) flowrate 120 120| 365
SCFM 152 152] 365
b) screened interval
thickness
(t T €D =
k=[308204 |darcy (&)  k=[93.3873 |darcy (&) k= darcy (&) |
"‘C“”‘“““’"J k=|13.7283 |darcy (BY  k={869432 |darcy (B) k= darcy (B) |

“Explanation & Statistics | APS |




HyperVentilate© 1991

DATA FROM 4 FOOT DEPTH INTERVAL

| Air Permeability Test - Data Analysis (cont.)

Eerndal o 0 = € = Ja
€S O i
ronitoring points () (n H20) (min)  (in H20) (rain)  (in H20)
0 0
Enter measured — 5 3
(2) tires and gauge 1 1
? vacuums 2 2
1(3) Enter (optional): i ;
a) flowrate 5 8
soma | g :
L b) screened interval 8 8
thickness 10 . 9
i) Coea) clear clear
= (264048 |darcy (&)  k=|94.2263 |darcy (&) k= darcy (A)
(-~>C=11°“h’°=<" k={235569 |darcy (B)  k=|90.7041 |darcy (B) k= darcy (B)
@& N e B eeion & st ] AP |

Eaterradial s 1 ® (tt = Ja
es o . . . . . .
ronitoring points (mm)8 (in H20) q{mm)8 (in H20) (min) (inH20)
Enter measured — 10 3
@ times and gauge 12 10
| vecuums 22 12
, 37 22
@ Enter (optional): 54 37
a) flowrate 92 92
(SCFM 120 120
b) screened interval 152 152
thickness
@ lear
k={26.4048 |darcy (&) k=[942263 |darcy (&) k= darcy (A)
"”Cm"e‘(") k=1235569 |darcy B  k=[90.7041 |darcy (B) k= darcy (B)

[ Return

Z
Z

Explanation &Smﬁsﬁssg Apg

%
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