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Section 1

Introduction

1.1 BACKGROUND

Since its installation in March 2008, the sub-slab depressurization system (SSDS) in the

Building C basement at the Lockheed Martin Middle River Complex (MRC) in Middle River,

Maryland has applied a vacuum under the concrete foundation where elevated concentrations of

volatile organic compounds (VOCs) are known to be present. Sub-slab sampling in the

Building C basement in February 2012 (Tetra Tech, 2012a) indicated trichloroethene (TCE; also
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1.2 PURPOSE

The sub-slab depressurization system is designed to maintain a negative pressure of 0.01 inches

water column (WC) under the sub-slab in the target area to prevent potential vapor migration that

could affect indoor air quality. This manual provides guidance for the safe operation,

maintenance, and monitoring of the sub-slab depressurization system. The major components of

the system, the required maintenance for each piece of equipment, and instructions on system

startup, shutdown, and operation are outlined in the following sections. Instructions for

monitoring the system to maintain zero or minimal VOC emissions to the building interior and

verify successful system operation are also provided. Refer to the latest version of the sub-slab
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Section 2

System Processes
and Components

2.1 SYSTEM DESCRIPTION

2.1.1 Extraction System

Sub-slab vapor is continuously extracted with balanced flows across 11 vapor extraction wells:

SV-21-C, SV-23-C, SV-26-C, SV-27-C, SV-28-C, SV-29-C, SV-30-C, SV-31-C, SV-32-C,

SV-33-C, and SV-34-C (see Drawings G1 and G2 in Appendix A). The original extraction wells

installed in March 2008 (SV-21-C and SV-23-C) are connected by polyvinyl chloride (PVC)

piping to a three-inch-diameter PVC header and lead to the main vapor-influent

six-inch-diameter header, which connects to the sub-slab depressurization system (SSDS)

equipment skid. Four extraction wells (SV-26-C, SV-27-C, SV-28-C, and SV-29-C) installed in

October 2012, and five more (SV-30-C, SV-31-C, SV-32-C, SV-33-C, and SV-34-C) installed in

April 2013, are connected to the six-inch-diameter PVC header line that runs along the basement

ceiling to the SSDS equipment skid. Each vapor extraction well is individually valved, as shown

in the systemôs process and instrumentation diagram (Drawing G4 in Appendix A). All well

extraction piping is labeled with green ñvacuumò self-sticking vinyl pipe markers.

Sub-slab vapors are extracted using one AMETEKÈ 7.5 horsepower (HP) HP RotronÈ

regenerative blower (model DR858) installed on the systemôs equipment skid. The blower can

achieve a suction flow rate of 220 standard cubic feet per minute (SCFM) at 55 inches of water

column (WC). Before entering the blower, extracted vapors pass through a 30-gallon Gasho, Inc.

(model GX-90) moisture separator to remove entrained condensation from the vapor stream. The

effluent from the moisture separator passes through an air filter to remove foreign matter in the

air stream before it enters the blower. Extracted vapors then pass through the blower. A silencer

on the blower effluent reduces noise from air exiting the blower.
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From the blower, extracted vapors pass through a heat exchanger (Xchanger, Inc. model

AA-250) rated to reduce the temperature of a 250-SCFM air stream from 200 degrees Fahrenheit

(ÜF) to approximately 125ÜF. From the heat exchanger, vapors pass through a second 30-gallon

(Gasho, Inc. model GX-90) moisture separator to remove any entrained condensate before

entering the vapor treatment units. Following vapor treatment, any remaining condensate in the

vapor stream is collected in the exhaust-stack sump and the mist-eliminator pad installed on the

exhaust stack. The treated vapor stream is then released through the exhaust stack.

Fail-safe switches are installed on the SSDS, tied into the control panel, and programmed into an

eight-channel auto-dialer. The fail-safe switches shut down the blower in the event any of the

following occurs:

 high pressure at the effluent of the blower

 high temperature at the effluent of the blower

 high temperature at the effluent of the heat exchanger

 the pre-blower moisture separator becomes full

 the post-heat-exchanger moisture separator becomes full

 low vacuum, which could indicate pipe damage

All alarms are normally closed. The temperature switch before the heat exchanger is set at 215ÜF

and protects the blower; the post-heat-exchanger temperature switch is set at 140ÜF and protects

the downstream granular activated-carbon (GAC) units. Schematics of the blower skid

components are in Appendix D. Two-inch-diameter hollow steel-pipe bollards protect the

blower/equipment skid from traffic. Soundproofing rubber curtains, installed on a nine-foot-tall

frame constructed with three-inch-diameter galvanized steel corner posts and wood, surround the

equipment skid to insulate the sound from the blower and heat exchanger.

2.1.2 Vapor Treatment System
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virgin, pelletized coconut-shell carbon; the PPZ unit is filled with 600 pounds of potassium

permanganate (KMnO4)-impregnated media (KMN2000 by Siemens Industry, Inc.). Material

safety data sheets (MSDS) for GAC and PPZ are in Appendix C. After passing through GAC units,

extracted vapors are treated to remove vinyl chloride using KMnO4 media. The PPZ units (one

active [in-line] and one spare) are positioned on a spill-containment platform with drain.

Treated vapors are discharged to the atmosphere via the systemôs PVC exhaust stack, which

extends above the building roof. The exhaust stack is tied into the header line at the former skid

location, as shown in Drawing G3 in Appendix A. As indicated previously, following vapor
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sumps, to prevent condensate accumulation in low points in pipe runs. Table 2-1 summarizes the

extraction well details. The extraction wells require no routine maintenance.

2.2.2 Moisture Separators

A 30-gallon moisture separator (Gasho model GX-90) is installed immediately downstream of

the vapor extraction manifold, before the blower, to remove condensate from extracted vapors. A

second identical moisture separator is installed following the heat exchanger to remove entrained

condensate droplets, thereby reducing the chance of both vapor line fouling and the possibility of

saturating the GAC units. A high-level switch is installed in each unit and wired to the control

panel to enable shutdown of the blower if either moisture separator fills up with condensate.

Moisture separator details are in Table 2-2.

2.2.3 Blower

A 7.5 HP AMETEKÈ RotronÈ regenerative blower capable of achieving a suction flow rate of

220 standard cubic feet per minute (SCFM) at 55 inches of water column (WC) draws sub-slab

vapor from the extraction wells. The header line from wells SV-21-C and SV-23-C connects to

the six-inch-diameter influent line from wells SV-26-C, SV-27-C, SV-28-C, SV-29-C, SV-30-C,

SV-31-C, SV-32-C, SV-33-C, and SV-34-C, which connect to the vacuum side of the blower.

Blower details are in Table 2-2.

2.2.4 Heat Exchanger

A 1 HP heat exchanger (Xchanger, Inc. model AA-250) is installed immediately following the

blower to reduce the effluent temperature (of an air stream flowing at 250 SCFM) from

approximately 200ÜF to approximately 125ÜF. Cooling the extracted vapor protects the GAC
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stream are monitored to estimate when the adsorption capacity will be exceeded, so change-out

of the carbon can be scheduled in advance.

Tetra Tech will change out the carbon drums using the lead-lag method whenever 50% or higher

breakthrough is observed in the midpoint air sample or at Tetra Techôs discretion with

concurrence from Lockheed Martin Corporation (Lockheed Martin), to minimize total VOC

discharge. Analytical lab results will be based on monthly samples taken from sampling ports

(double-valved quick-disconnect-tube couplings). Preliminary analytical results will be provided

to Lockheed Martin as soon as they are issued by the laboratory (usually within seven business

days); written results will be provided within three weeks of sampling.

The GAC drums are connected with a neoprene-coated fiberglass hose that connects to the

system by cam-lock fittings secured against tampering by plastic zip-ties. The operator will
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Table 2-2
Major System Equipment Component Details
Building C Sub-Slab Depressurization System

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 1 of 3

Equipment Manufacturer Supplier Model Specification/
set point Required maintenance

Moisture
separators

J. E. Gasho
460 West Gay Street
West Chester, PA 19380
Tel: 610-692-565

J. E. Gasho
460 West Gay Street
West Chester, PA 19380
Tel: 610-692-5650

GX90 Capacity:
30 gallons
Rated flow:
1,200 SCFM

Every two weeks:
 Check for condensate and drain as

necessary.
 Refer to the water handling

procedures (Section 3.4.3).
 Check unit and surrounding piping

for leaks.
Quarterly:

 Check moisture separator for
corrosion and wear.

 Test high-level switch for proper
operation.

Blower AMETEK Rotron
627 Lake Street
Kent, OH 44240
Tel: 330-673-3452

J. E. Gasho
460 West Gay Street
West Chester, PA 19380
Tel: 610-692-5650

DR858AY
72W

7.5HP
460-Volt
3-phase
220 SCFM at
55 inches WC

Every two weeks:
 Check and record operating

temperature.
Quarterly:

 Inspect general condition of blower
and surrounding piping for leaks.

 Measure and record amperage
draw.

Heat
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Table 2-2
Major System Equipment Component Details
Building C Sub-Slab Depressurization System

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 3 of 3

Equipment Manufacturer Supplier Model
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Table 2-3
Gauges, Switches, and Miscellaneous Equipment Information, Building C Sub-Slab Depressurization System

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 1 of 3

Equipment Manufacturer Supplier Model Specification/
set point Required maintenance

High-pressure
switch

Dwyer Instruments
Michigan City, IN
Tel: 219-879-8000

J. E. Gasho
460 West Gay Street
West Chester, Penn. 19380
Tel: 610-692-5650

1950P-2-2F 60 inches WC Quarterly:
 Test for proper operation.
 Replace if necessary.

Low-vacuum
switch

Dwyer Instruments
Michigan City, IN
Tel: 219-879-8000

J. E. Gasho
460 West Gay Street
West Chester, Penn. 19380
Tel: 610-692-5650

1950-20-2F -10.0 inches WC Quarterly:
 Test for proper operation.
 Inspect tubing to ensure no

fouling or breakthroughs have
occurred.

Flow meter AMETEK Rotron
75 North Street
Saugerties, NY 12477
Tel: 914-246-3401

J. E. Gasho
460 West Gay Street
West Chester, Penn. 19380
Tel: 610-692-5650

550606 70ï350 SCFM Every two weeks:
 Check that flow gauge falls to

zero when system is off.
 Replace if necessary.

Level switch Dwyer Instruments
Michigan City, IN
Tel: 219-879-8000

J. E. Gasho
460 West Gay Street
West Chester, Penn. 19380
Tel: 610-692-5650

L6-EPB-B-S-
3-0

30 gallons Quarterly:
 Test for proper operation.
 Remove switch from moisture

separator.
 Clean, repair, or replace as

needed.
Vacuum
gauges

Dwyer Instruments
Michigan City, IN
Tel: 219-879-8000

J. E. Gasho
460 West Gay Street
West Chester, Penn. 19380
Tel: 610-692-5650

Various Various Every two weeks:
 Check that vacuum gauges fall

to zero when system is off.
 Replace if necessary.

Pressure
gauges

Dwyer Instruments
Michigan City, IN
Tel: 219-879-8000

J. E. Gasho
460 West Gay Street
West Chester, Penn. 19380
Tel: 610-692-5650

Various Various Every two weeks:
 Check that pressure gauge falls

to zero when system is off.
 Replace if necessary.
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Table 2-3
Gauges, Switches, and Miscellaneous Equipment Information, Building C Sub-Slab Depressurization System

Lockheed Martin Middle River Complex, Middle River, Maryland
Page 2 of 3

Equipment Manufacturer Supplier Model Specification/
set point Required maintenance

Spill platform
for PPZ units

Eagle Manufacturing
Company
2400 Charles Street
Wellsburg, WV 26070
Tel: 304-737-3171

Grainger
2100 Haines Street
Baltimore, MD 21230
Tel: 410-234-0184
http:\\www.grainger.com

1688D 120-gallon spill
capacity
10,000-lb load
capacity
Meets USEPA
40 CFR
264.175 and
SPCC plans
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Section 3

System Operation

3.1 INITIAL OPERATION

Extraction wells will be open to allow approximately 20 standard cubic feet per minute (SCFM)

airflow each, for a combined flow rate of 220 SCFM. Data will be regularly evaluated to

determine if operational adjustments are warranted. Targeted or pulsed operations are potentially

feasible and will be evaluated.

3.2 EMERGENCY OPERATION AND FAIL-SAFE FEATURES

3.2.1 Power Failure

The sub-slab depressurization system (SSDS) will shut down completely in the event of a power

failure. The low-vacuum switch will alarm upon shutdown, and the auto-dialer will call the

system operator. When power to the control panel is restored, the SSDS will not automatically

restart because of the low-vacuum alarm.

3.2.2 Fail-Safe Features

Fail-safe features and/or alarms are provided with the SSDS to shut down the system in the event

of a potentially unsafe condition. The system is wired to shut down for the alarm conditions

listed in Table 3-1. The SSDS also has a vacuum-relief valve set to allow air into the blower if

the vacuum exceeds 85 inches water column (WC). The low-vacuum switch has a time delay set

at t
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given a description of the cause(s) and actions taken to address the condition and restart the

system (at times of high precipitation, the system may not operate up to two days until water

levels decrease). The SSDS auto-dialer can also be called by Tetra Tech personnel at

443-510-1487. Calling this number will provide the status of alarm conditions, power, battery,

and sound.

3.3 SYSTEM MONITORING

Tetra Tech will collect monthly air samples from the influent to the granular activated-carbon



7961 TETRA TECH • LOCKHEED MARTIN MIDDLE RIVER COMPLEX
OPERATION AND MAINTENANCE MANUAL • SUB-SLAB DEPRESSURIZATION SYSTEM—BUILDING C PAGE 3-3



7961 TETRA TECH • LOCKHEED MARTIN MIDDLE RIVER COMPLEX
OPERATION AND MAINTENANCE MANUAL • SUB-SLAB DEPRESSURIZATION SYSTEM—BUILDING C PAGE 3-4

3.4.4 Inspection of Vapor Treatment Units

The GAC and PPZ drums will be inspected for general condition, including properly sealed rims,

upon delivery to the site and before being placed into service. Damaged GAC and PPZ drums

will not be placed into service; they will be returned to the vendor. The spill platform for the PPZ

drums will also be inspected for general condition, including accumulated liquid level (if any)

and drain cap.
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Table
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Table 3-2
System Monitoring and Maintenance Tasks

Building C Sub-Slab Depressurization System
Lockheed Martin Middle River Complex, Middle River, Maryland

Page 2 of 2

Monthly
1. Collect air samples from the influent and effluent of the lead GAC unit and from the effluent of the PPZ unit using one liter SummaÈ canisters and

submit to TestAmerica Laboratories, Inc. for volatile organic compound (VOC) analysis by USEPA Method TO 15.

2. Record induced vacuum at three monitoring points each in the south target zone and central target zone for a continuous 24-hour period. Rotate
monitoring points monthly among the vapor monitoring points (VMPs) at the outer extent of the induced vacuum radius. Set up Dwyer MagnesenseÈ

MS121 differential-pressure transmitters with 0ï0.5 inch WC range (accuracy to 0.005 inches WC) and Dwyer DW-USB programmable data-loggers set
at five-minute sampling rates to record the induced vacuum at the selected VMPs for 24 hours. Collect the equipment the following day. Download and
graph the data for analysis and inclusion in system reports.
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Table 3-3
Vacuum Influence MonitoringðVapor Monitoring Points

Building C Sub-slab Depressurization System
Lockheed Martin Middle River Complex, Middle River, Maryland

Baseme
nt area

Vapor
extracti

on
point

Associat
ed vapor
monitori

ng
points

Monitoring
frequency

Baseme
nt area

Vapor
extracti

on
point

Associat
ed vapor
monitori

ng
points

Monitoring
frequency

South
basement
area

SV-21-C
and
SV-23-C

001-C-SV,
SSD-3-C,
SSD-4-C,
SSD-2C,
SSD-22-C,
SSD-24-C,
SSD-25-C,
SSD-1-C

Biweekly/mon
thly

Middle
basement
area

SV-30-C 135-C,
044-C,
143-C

Biweekly/mon
thly
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2. Drain any condensate from the moisture separators, if present. Put all condensate in a
properly labeled transportable container. Refer to water handling procedures in
Section 3.4.3.

4.3 SHUTDOWN PROCEDURE FOR LONG-TERM PERIODS
(MORE THAN 24 HOURS)

1. Turn the HOA switches for the blower, heat exchanger, and control panel to the OFF
position. Turn the wall-mounted electrical disconnect switch to the OFF position.
Disconnect the auto-dialer phone line and battery.

2. Drain any condensate, if present, from the moisture separator. Refer to Section 3.4.3 for
water handling procedures.

3. Close all valves on the extraction points.

4.4 SHUTDOWN PROCEDURE FOR EMERGENCIES

1. Turn the control panel HOA switch to the OFF position. Turn the wall-mounted electrical
disconnect switch to the OFF position.

2. Call the Tetra Tech, Inc. (Tetra Tech) project manager or the program manager if the
project manager cannot be reached. Contact telephone numbers are listed in Table 1 of the
latest version of the Remediation Contingency/Emergency Response Plan for Sub-Slab
Depressurization Systems in Buildings A and C (Tetra Tech, 2012b). If the Tetra Tech
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Section 7

Reporting

Quarterly and semiannual progress reports will be submitted to Lockheed Martin Corporation.

These reports will include:

 mass-removal data for the monitoring period and cumulative mass-removal data to date


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Section 8

References

1. Maryland Department of the Environment (MDE), 2007. Telephone communication
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001-C-SV SV-087-C

SV-22-C SV-133-C

SV-2-C SV-134-C

SV-24-C SV-111-C

SV-25-C SV-060-C

SV-3-C SV-127-C

SV-4-C SV-141-C

SV-135-C SV-050-C

SV-088-C SV-126-C

SV-113-C

Location
Volume
Drained

MS-1 YES NO YES NO YES NO

MS-2 YES NO YES NO YES NO

PS-1 YES NO YES NO YES NO

PS-2 YES NO YES NO YES NO

PS-3 YES NO YES NO YES NO

PS-4 YES NO YES NO YES NO

PS-5 YES NO YES NO YES NO

Exhaust Stack
Sump

YES NO YES NO YES NO

Lead GAC YES NO YES NO YES NO
Lag GAC YES NO YES NO YES NO

PPZ YES NO YES NO YES NO

Time Canister ID

ADDITIONAL COMMENTS:

Valves Closed?

GAC and PPZ Drains

C-MID GAC

SSD SYSTEM CHECK - BUILDING C
LMC Middle River Complex, Middle River, Maryland

Contains Water? Water Drained?

MOISTURE SEPARATOR, SUMP, AND DRAIN MONITORING

Moisture Separators

Pipe Sumps

System Sumps

C-EFFLUENT

FIELD REP. SIGNATURE: ___________________________________________ Time: _________________

Page 2 of 2

MONTHLY VAPOR SAMPLING
Location Comments

C-INFLUENT

VMP VACUUM MONITORING

VMP Time
Vacuum
(in. H2O) Comments VMP Time

Vacuum
(in. H2O) Comments
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CQWVN3 -*+'0-*'+),) ;J`3 -*+'0-*'+/0)

2ICMECJAS 8FKJC 7PI@CM.
0+-'1+0'1*1*

*+)+ ),.-( '!#&!$""%

;CAOGKJ ) # 4C?HOF 4?T?MB 1?O? !#(')&'*%$"

" 9aN[3 >ZZRPJ\N _R\Q _J\NZ RUUNMRJ\NTa' DNXNJ\ J[ VNNMNM \W OT][Q XJZ\RLTN OZWU NaN' >O
RZZR\J\RWV XNZ[R[\[% LWV[]T\ UNMRLJT XNZ[WVVNT'

" ESRV3 IJ[Q _R\Q [WJX JVM _J\NZ \W J^WRM [SRV MZaRVP WZ LQJXXRVP'
" >VPN[\RWV3 A(5
" >VQJTJ\RWV3 A(5

;CAOGKJ * # 9C?AOGQGOS 1?O? 0KIL?OG@GHGOS 1?O?

" E\JKRTR\a3 5^WRM LWV\JL\ _R\Q [\ZWVP W`RMRbRVP LQNURLJT[% []LQ J[ WbWVN% XNZLQTWZRL JLRM%
XNZUJVPJVJ\N% [WMR]U LQTWZR\N% N\L' 9`XW[]ZN \W QaMZWLJZKWV[ JVM ^NPN\JKTN
WRT[ UJa LJ][N [TW_ W`RMJ\RWV ]V\RT RPVR\RWV XWRV\ R[ ZNJLQNM&&LWV\JL\ [QW]TM KN
J^WRMNM'

" >VLWUXJ\RKRTR\a3 E\ZWVP W`RMRbRVP UJ\NZRJT['
" =JbJZMW][ 8NLWUXW[R\RWV CZWM]L\[3 B`aPNV [\JZ^NM LWUK][\RWV UJa aRNTM LJZKWV UWVW`RMN'
" =JbJZMW][ CWTaUNZRbJ\RWV3 IRTT VW\ WLL]Z'

;CAOGKJ + # ;OKM?EC 4?JBHGJE /JB =NC

" 5L\RWV FW FJSN ;WZ EXRTT[3 EQW^NT JVM [_NNX UJ\NZRJT RV\W JXXZWXZRJ\N LWV\JRVNZ' >O VNLN[[JZa _J[Q JZNJ
_R\Q _J\NZ'

" 8R[XW[JT @N\QWM3 DNJL\R^J\RWV% TJVMORTT WZ RVLRVNZJ\RWV% RV JLLWZMJVLN _R\Q JXXTRLJKTN ZNP]TJ\RWV['

;CAOGKJ , # 8CMNKJJCH 8MKOCAOGKJ

" HNV\RTJ\RWV3 ?WLJT N`QJ][\ ZNLWUUNVMNM URVRURbRVP M][\ N`XW[]ZN'
" DN[XRZJ\WZa CZW\NL\RWV3 5XXZW^NM !V]R[JVLN M][\! M][\ UJ[S[ [QW]TM KN _WZV RV M][\ N`XW[]ZN JZNJ['
" CZW\NL\R^N 7TW\QRVP3 CZW\NL\R^N PTW^N[ LJV KN _WZV'
" 9aN CZW\NL\RWV3 EJON\a PTJ[[N[ _R\Q [RMN [QRNTM[ [QW]TM KN _WZV JVM NaN _J[Q LJXJKRTR\RN[ [QW]TM

KN J^JRTJKTN'

;CAOGKJ - # ;LCAG?H 8MCA?POGKJN /JB /BBGOGKJ?H 5JDKMI?OGKJ

CZNLJ]\RWV[ \W KN \JSNV RV QJVMTRVP JVM [\WZJPN3 SNNX MZa4 _N\ LJZKWV _RTT JM[WZK W`aPNV JVM UJa ZNM]LN W`aPNV TN^NT[ RV
LWVORVNM [XJLN[ \W MJVPNZW][ TN^NT[' 5MNY]J\N ^NV\RTJ\RWV JVM XZNLJ]\RWV[ [QW]TM KN NUXTWaNM _QNVN^NZ LTW[NM \JVS[%
ZNLNX\JLTN[ WZ W\QNZ NVLTW[NM [XJLN[ LWV\JRVRVP LJZKWV JZN JLLN[[NM' E][XNV[RWV[ WO M][\ [QW]TM KN J^WRMNM JVM N`XW[]ZN
WO [][XNV[RWV[ WO M][\ \W [W]ZLN[ WO RPVR\RWV [QW]TM KN J^WRMNM'





SECTION 4 - REACTIVITY HAZARD DATA
STABILITY

Incompatability
(Materials to Avoid)

Conditions
To Avoid

Conditions
To Avoid

Hazardous
Decomposition Products

HAZARDOUS POLYMERIZATION

Stable
Unstable

May Occur
Will Not Occur

SECTION 5 - HEALTH HAZARD DATA
Inhalation
Skin Absorption

Ingestion
Not Hazardous

NTP
IARC Monograph

OSHA
Not Listed

PRIMARY ROUTES
OF ENTRY

HEALTH HAZARDS

Signs and Symptoms
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Tetra Tech Geo 
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Annapolis, MD  21401 

 
 Operation and Maintenance Manual 

 
 



Description Date Revision

Item Qty. Supplier Description Part Number Misc ID Weight

1 1 Ametek Rotron Regenerative Blower DR858AY72W 38738
2 1 Gasho Base Weldment
3 1 Solberg Mfg. 3" Inline filter 







cus-serv
Line



Industrial / Chemical Processing Blowers

DR 858 & CP 858
7.5 / 10.0 HP Regenerative Blower

FEATURES
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Your Choice.  Our Commitment.  

 
 

SERVICE AND PARTS MANUAL 
FOR 

BLOWER MODEL 
 

DR6, 858, 909, 979, 14 
 

DIRECT DRIVE REGENERATIVE 
BLOWER 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 1 Revised – February 2005 

W A R R A N T Y ,  I N S T A L L A T I O N ,  M A I N T E N A N C E  A N D  

T R O U B L E S H O O T I N G  I N S T R U C T I O N S  



 2 Revised – February 2005 

imbalance greatly speeds bearing wear, thus reducing blower life.  Disassembling the blower will 
void warranty, so contact the factory for cleaning authorization. 

3. Support the Piping  - The blower flanges and nozzles are designed as connection points only and 
are not designed to be support members. 

Caution: Plastic piping should not be used on blowers larger than 1 HP that are operating near 
their maximum pressure or suction point.  Blower housing and nearby piping 
temperatures can exceed 200ºF.  Access by personnel to the blower or nearby piping 
should be limited, guarded, or marked, to prevent danger of burns. 

4. Wiring - Blowers must be wired and protected/fused in accordance with local and national 
electrical codes.  All blowers must be grounded to prevent electrical shock.  Slo-Blo or time delay 
fuses should be used to bypass the first second of start-up amperage. 

5. Pressure/Suction Maximums  - The maximum pressure and/or suction listed on the model label 
should not be exceeded.  This can be monitored by means of a pressure or suction gage (available 
from Rotron), installed in the piping at the blower outlet or inlet.  Also, if problems do arise, the 





 4 Revised – February 2005 

6) Remove the housing bolts and remove the motor assembly (arbor/.housing on remote drive 
models). 

7) Arbor disassembly (Applicable on remote drive models only): 
a) Slide the bearing retraining sleeve off the shaft at the blower end. 
b) Remove the four (4) screws and the bearing retaining plate from the blower end. 
c) Lift the shaft assembly far enough out of the arbor to allow removal of the blower end snap 

ring. 
d) Remove the shaft assembly from the arbor. 



 5 Revised – February 2005 

 

Impeller Shimming Procedure: 



7 

A. 1∅∅∅∅, 6 WIRE 
 

115 VAC  230 VAC 
     

   1    1     LINE  
            
   3              LINE  2 
 
   5    3 
 
   2    5 

   
   4             LINE  4             
            LINE 

8  
    8 

 

 
INTERCHANGE LEADWIRES 5 & 8 to REVERSE ROTATION 
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B24 4 251787 251787 Not Used 251787 Not Used 251787 See Next Page 251788
8 Not Used Not Used Not Used See Next Page Not Used 155091 See Next Page Not Used

B25 4 251789 251789 Not Used 251789 Not Used 251789 See Next Page 155070
B26 2 478338 595301 Not Used See Next Page Not Used 595301 See Next Page 551658

Lockwasher Rail
Washer Rail/Motor
Nut, Rail
Rail Mounting

*As needed  **Viewed looking atinlet/outlet ports 11/10/10 Rev. M



027578 500291 C
027579 500292 G
027600 500293 C
036212 510459 A
038071 529325 C

DR858AY72W 038738 511570 C
DR858AY86W 080172 515568 G
DR858AY86X 080173 515568 G
DR858BB72W 038740 511571 C
DR858BB86W 038742 515567 G

038743 529600 C
DR858BB72X 038735 511571 C
DR858AY72X 038736 511570 C
DR858BB86X 038737 515567 G
DR909BE72W 038620 511572 C
DR909BB72W 038621 511571 C
DR909BE86W 038625 511601 G
DR909BB86W 080300 515567 G

038633 529601 C

DR909BE72X 038622 511572 C
DR909BB72X 038623 511571 C
DR909BE86X 038626 511601 G
DR909BB86X 080183 515567 G
DR909BE72W 081737 511572 C
DR909BB72W 081738 511571 C
DR909BE86W 081739 511601 G
DR909BB86W 081744 515567 G

080702 551605 G
080704 551604 C
080632 551603 C

DR14DW72MW 038750 516096 C
DR14DW86MW 038751 516097 G
DR14BH72MW 038752 510463 C
DR14BH86MW 038753 511511 G

DR979BE86W
DR979BE72W 

516844

B4 = 551383, B15 = 140019
B19A = Not used, B23 = 155095, B26 = 595301

B24 = (4pcs) 251787 & (8 pcs) 155091,                
B25 =595301, B20 = 551422
B4 = 551560 B15 = Not used

B19A = 155070, B23 = 120256 B26 = 551658
B24= (4 pcs) 251788 & (8 pcs) 120211,  (8) 155091,     

B20 = 551422      B25 = 155070

DR979BH72W 080718 551635 C

DR979BE72W 

516842

Bearing,
Rear (M1)

Bearing,
Impeller End (M2)

DR6D89 Elbow - not used
510217 510218DR6D86

DR6K72
DR6D5
HiE6D89

Elbow - (1 pc) 120153

Model Part # Motor Wiring Diagram Specific Parts

HiE909BE72W B23 (4 pcs)  120256
       (8 pcs)  155091
B26 (2 pcs)  516242

HiE858BB72W

B23 (4 pcs)  140016
      (16 pcs) 155091
B26 (2 pcs)  595301

516844

516846516844

516840

*As needed  **Viewed looking atinlet/outlet ports 11/10/10 Rev. M
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DR14DT72MW 080451 551037 C
DR14DT86MW 080612 516100 G
HiE14DW72MW 038759 529603 C

516846516844

Specific Parts
Bearing,

Rear (M1)
Bearing,

Impeller End (M2)Model Part # Motor Wiring Diagram

*As needed  **Viewed looking atinlet/outlet ports 11/10/10 Rev. M





32 2 529912 529912 2 Not Used
33 6 140016 140016 2 Not Used
34 Not used Not used B23 4 155025
35 Not used Not used B24 4 251788
36 Not used Not used 8 Not Used
37 Not used Not used B25 4 155070
38 Not used Not used B26 2 551658
39
40
41
42

   
   
   

DR14DW72MW 081476 516096 C
DR14DW86MW 081479 516097 G
DR14BH72MW 081480 510463 C
DR14BH86MW 081481 511511 G
DR14DT72MW 081483 551037 C
DR14DT86MW 081484 516100 G
HiE14DW72MW 081497 529603 C

Flange
Flange bolts
Flange Cap.

Wiring Diagram

Not used
Nameplate- Blower
Rotation Sticker
Not used

Bearing,
Impeller End (M2)

 

 
   

 

Model Part # Motor

516846

516846

516842 516844

516844

516844

Specific Parts
Bearing,

Rear (M1)

Lockwasher Rail
Washer Rail/Motor
Nut, Rail
Rail Mounting

Lockwasher, Motor/Muffler
Washer, Motor/Muffler
Bolt, Rail

*As needed  **Viewed looking atinlet/outlet ports 11/10/10 Rev. M
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Toll-Free:�1-888-300-4272
www.univers