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——

- RESTRICTIVE COVENANT

Former Magic Cleaners Site
Lake Forest Park Town Center

Bothell Way NE & Ballinger Way NE
Lake Forest Park, Washington

The undersigned, Iake Forest Park Asséciates, a Washington joint venture partnership
(“Declarant”), is the fee owner of certain real property and improvements located in the County
of King, State of Washington, as deScribed in Schedule A attached hereto (the “Property™).
Declarant deésires to impose certain limitations, restrictions and covenants on the use and
operation of the Property for the purpose’of mitigating poténtial health and safety risks to
owners, occupants and visitors of and to the Property which may be associated with the historical
release of Hazardous Substances (as defined below) that have occurred on certain portions of the
Property. Some of the limitations, restrictions, and uses described in this Restrictive Covenant
apply to the entire Property, while others apply to a portiomrof the Property only, as more fully
set forth herein.

Background

Declarant previously conducted an independent remedial action (the "Remedial Action") to
address a release of Hazardous Substances that historically occurred on portions of the Property.
The Remedial Action is described in the following documents (including all attachments
thereto), which are on file at the Washington Department of Ecology’s Northwest Regional
Office (“Ecology”) at 3190 - 160th Ave. SE, Bellevue, WA 98008-5452 (coliectively, the “File

Documents™):

L. Report of Findings, Lake Forest Park Town Center, by Ecova Corporation,
October 23, 1989. .

LA 792510v.2

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 2/244



3/21/23, 10:00 AM

10.

11.

12.

13.

14.

15.

16.
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Site Characterization Report, Former Coin-Operated Dry Cleaning Site, by
Dames & Moore, January 1_1, 1996.

Supplemental Site Characterization Report, Former Magic Cleaners, by Dames &
Moore, April 28, 1998, '

Letter to Cyma Tupas, Ecology from Dames & Moore re “Nofification of
Completion of Independent Remedial Action, Former Magic Cleaners,” April 28,

1998.

Transmittal Sheet to Ecology (Joanne Polayes), Request for Assistance, Voluntary
Cleanup Program, May 21, 1998.

Letter from Ecologyto Dames & Moore Re: Request for Review, May 22, 1998.

Groundwater Remediation Work Plan, Former Magic Cleaners, by Dames &
Moore, August 31, 1998,

Letter to David Raubvogél, Pames & Moore from Ecology re “Request for
Review and Opinion Letter,” September 14, 1998.

Letter to Ecology (Nnamdi Madékor) from Dames & Moore Re: Work Plan —
Revision #1, Groundwater Remediation, December 3, 1998.

Letter to Ecology (Nnamdi Madakor)from Dames & Moore Re: Groundwater
Investigation/Remediation Report and Monitored Natural Attenuation Work Plan,
February 11, 2000.

Facsimile Transmittal to Ecology (Nnamdi Madakor) from Dames & Moore Re:
Recent Groundwater Analytical Data, May 10, 2000.

Letter to Dames & Moore from Ecology (Nnamdi Madakor) Re: Request for
Review and Opinion Letter, Work Plan-Groundwater Investi gation/Remediation
Report and Monitored Natural Aftenuation Work Plan, VCP, Former Magic
Cleaners, June 22, 2000.

Letter to Ecology (Nnamdi Madakor) from URS Corporation Re: Former Magic
Cleaners, August 23, 2000,

Letter to Ecology (Nnamdi Madakor) from URS Corporation Re: Remedial
Action Plan for Former Magic Cleaners, September 25, 2000.

E-mail record from Nnamdi Madakor, Ecology to David Raubvogel, URS dated
November 20, 2000.

Letter to Ecology (Nnamdi Madakor) from URS Corporation Re: Response to

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#
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29.
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Ecology Questions on the Remedial Action Plan, Former Magic Cleaners, January
11, 2001.

Letter to Nnamdi Madakor, Ecology from URS re “Remedial Action Plan,” dated
February 26, 2001.

Letter Repors to Ecology (Nnamdi Madakor) from URS Corporation Re: Offsite
Groundwater Sampling, Former Magic Cleaners, April 11, 2001.

E-mail record dated Friday, May 4, 2001 from Jay Manning to Nnamdi Madakor,
Ecology with attached draft letter dated Apnil 27, 2001.

Letter from Ecology (Nnamdi Madakor) to URS Corporation Re: Magic Cleaners
Site, May 14, 2001,

Report, Voluntary Cleanup Action & Performance Monitoring, Former Magic
Cleaners, by URS Corporation, April 17, 2003,

Letter from Ecology (NnafhdiMadakor) to Brown Reavis & Manning Re:
Voluntary Cleanup Programy Ciéanup Actions & Performance Monitoring,
Former Magic Cleaners, Januafy 29, 2004.

Letter from URS Corporation to Ecglogy (Nnamdi Madakor) Re: Response to
Ecology Cleanup Action & Performance Monitoring, Former Magic Cleaners,
March 17, 2004,

URS “Letter Report, Bi-annual Performanée-Monitoring, Former Magic
Cleaners,” dated November 4, 2004.

URS “Letter Report, Bi-annual Groundwater Performance Monitoring, Former
Magic Cleaners,” dated February 24, 2005.

URS “Indoor Air Quality Assessment, Former Magic Cleaners, Lake Forest Park
Town Center,” dated June 16, 2005 and cover letter to Ecology from Cascadia
Law Group dated July 19, 2005.

URS “Statement of Work, Sub-Slab Ventilation System” dated July 28, 2005 and
cover letter to Ecology from Cascadia Law Group dated July 29, 2005.

URS “Letter Report, Bi-annual Groundwater Performance Monitoring, Former
Magic Cleaners,” dated November 1, 2005.

URS “As-Built Report Sub-Slab Ventilation System, Former Magic Cleaners,”
dated February 9, 2006.
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Declarant makes no representation or warranty as to the completeness or accuracy of the File

Documents.

Hazardous Substances Remaining on the Property: As of the date hereof, groundwater

beneath portions of the Property contains concentrations of tetrachloroethylene (“PCE”),
trichloroethylene (“TCE”), and_ vinyl chloride (“VC”) that exceed, or have historically exceeded,
the Model Toxics Control Act (“MTCA”) Method A Cleanup Levels for groundwater established
under WAC 173-340-720. The'ared shown on Figure 1 attached hereto and identified as the
“Groundwater Plume Area” generally'depicts the boundaries of the groundwater plume
containing these substances.

. In addition, as of the date hereof, airinside a pdrtion of a building on the Property
contains concentrations of PCE, TCE, and 1,2-dichloroethane (“1,2-DCA”5 that exceed the
MTCA Method B Cleanup Levels for air establishedander WAC 173-340-750. The area shown
on Figure 2 attached hereto and identified as the “Impaeied Air Area” generally depicts the area
inside the building where these substances have been detected.

As used in this Restrictive Covenant, the term “Hazardous Substances” refers collectively
to PCE, TCE, VC, and 1,2-DCA.

Engineered Controls to Remediate Hazardous Substances: Two Density-Driven

Convection remediation systems (“DDC Systems™) have been installed and are being operated to
remediate PCE, TCE, and VC in the Groundwater Plume Area. DDC System 1 includes four
DDC wells (DDC-1, DDC-2, DDC-3, and DDC-4). DDC System 2 includes three DDC wells
(DDC-5, DDC-6, and DDC-7). Both DDC Systems are shown on Figure 1 attached hereto.
Wells (“Monitoring Wells”) used to monitor groundwater quality in connection with the

Remedial Action are also located on the Property. These monitoring wells are referred to as

LA1792510v.2
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MW-2, MW-4, and MW-6. In addition, two wells used to monitor groundwater quality in
connection with the Remedial Action are Jocated on the Property. These monitoring wells are
referred to as MW-3 and MW-5. The Monitoring Wells are shown on Figure 1 attached hereto.

A Subslab Ventilation System (the “Subslab Ventilation System”) has been installed to
minimize vapor intrusion into the Impacted Air Area from underlying soil. An as-built drawing
of the Subslab Ventilation System is attached hereto as Figure 3.

Covenants and Restrictions

Declarant makes the following declaration as to éovenants, limitations, restrictions, and
uses to which the Property, or certain portions of the Property more fully described below may
be put and specifies that such declarations §hall constitute covenants to run with the land, as
provided by law and shall be binding on all parties and all persons claiming. under them,
including all current and future owners of any poftion of or interest in the Property (hereafter
"Owner"). |

Section 1. Owner shall continue to operate and maintain both DDC Systems as specified in
the DDC System O&M Manual dated October 21, 2001 and attached hereto as Exhibit I
(attached to Report, Voluntary Cleanup Action & Performance Monitoring, Former Magic

Cleaners, by URS Corporation, April 17, 2003).

Section 2. Owner shall continue to maintain and monitor MW-2, MW-3, MW-4, MW-5 and
MW-6 as specified in the document attached hereto as Exhibit II entitled Letter from URS
Corporation to Ecology (Nnamdi Madakor) Re: Response to Ecology Cleanup Action &

Performance Monitoring, Former Magic Cleaners dated March 17, 2004.

LA1 792510v.2
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Section 3. No groundwater may be taken from any location on the Property for any use,
except for purposes of conducting monitoring act_ivities, remedial action or dewatering the
Property.

Section 4. Owner shall continue to operate and maintain the Sub-Slab Ventilation System as
specified in Exhibit III attached hereto entitled Sub-Slab Ventilation System Operation and
Maintenance Manual, Rite Aid Store #5225, Lake Forest Park Towne Center, dated February

2006.

Section 5. Except as provided ifL.Section 7 below, Owner shall prohibit use of the surface of
the Groundwater Plume Area and the Tmpacted Air Area (collectively, the “Restricted
Areas™) and the ground floor of any building located on the Restricted Areas for residential,
educational, or recreational purposes, and fof day cares, nursing homes, assisted living

centers, or similar facilities (collectively, the “Restricted Uses”).

Section 6. Except as provided in Section 7 below, if afty construction is undertaken in or
around the Restricted Areas, Owner shall take such actions as are necessary to ensure that
workers and other persons are not exposed to Hazardous Substances at concentrations that

are potentially harmful (collectively; the “Restricted Construction Activities”).

Section 7. The prohibitions and requirements described in Sections 5 and 6 shall not apply 1f
Owner takes remedial actions, including but not limited to performing a risk assessment,
installing édditional barriers or employing other technologies or mitigants, and thereafter
Ecology issues either (a) an opinion letter pursuant to RCW 70.105D.030(1)(1} (or any
successor statute thereto) that remedial actions taken at the Property affirmatively meet the

substantive residential use requirements of MTCA for characterizing and addressing the

LAl 792510v.2
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vapor exposure pathway for Hazardous Materials or (b) an opinion letter stating that no

further remedial action is necessary for residential use at the Property under MTCA.

Section 8. Owner shall not consummate any conveyance of title, casement, lease, or other
interest in the Property without adequate and complete provision for continued compliance
with the terms of this Restrictive Covenant. Owner shall provide to any successor(s) in

interest notice of this Restrictive Covenant and a copy of each of the following documents:

(2) Report of VoluntaryCleanup Action & Performance Monitoring for Former Magic
Cleaners dated Aprii 17, 2003, together with all attachments;

(b) Letter from URS Corporationto Ecology (Nnamdi Madakor) Re: Response to
Ecology Cleanup Action & Performuance Monitoring, Former Magic Cledners dated
March 17, 2004, and

(c) Sub-Slab Ventilation System Operation and Maintenance Manual, Rite Aid Store
#5225, Lake Forest Park Towne Cenier, daled February 2006,

Section 9. Owner shall restrict leases within the Restricted Areas to uses and

activities consistent with this Restrictive Covenant and notify all lessees within the Restricted

Areas of the restrictions on use set forth herein.

Section 10.  Owner reserves the right to record an instrument that provides that this
Restrictive Covenant shall no longer limit use of the Property or be of any further force or
effect after Ecology issues an opinion letter stating that no further remedial action is

necessary at the Property under MTCA.

LA1792510v.2
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LAKE FOREST PARK ASSOCIATES

By: SEATTLE LFP ASSOCIATES, L.P.,
a Delaware limited partnership

By: LFP REALTY CORPORATION,
a Delaware corporation, its General Partner

By: W J4 W
Roland V. Siegl
Vice President

DATE: TulyJ ', 2006

)ss.

and for the State of ~duly commissioned and sworn, personally
appeared Roland Siegl, to me known to be the person/who signed as Vice President of LFP
Realty Corporation, the corporation that executed the within and foregoing instrument, and
acknowledged said instrument to be the free and voluntary act and deed of said corporation
for the uses and purposes therein mentioned, and on oath stated that he was duly elected,
qualified and action as said officer of the corporation, that he was authorized to execute said
instrument and that the seal affixed, if any, is the corporate seal of said corporation.

IN WITNESS WHEREOF { have unto W&md fficial seal the day and year

first above wriiten.
rint Name: /(M% A/ W

COUNTY OF
On this ; i E{ay 05 July, 2006 before me, 5@145 éi ( ;@A-a-Notary Public in

N GARRICK

Y “\m‘sslon

Angeles Courty | Residing at /@5 56%/
My commission expires: N terc. 22} Wy %

S-1

LA1792510v2
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Schedule A

LEGAL DESCRIPTION OF PROPERTY

NEW LOT 2 OF CITY OF LAKE FOREST PARK SHORT PLAT NO. SP99-79, RECORDED
MARCH 7, 2000 UNDER RECORDING NO. 20000307900002, IN KING COUNTY,

WASHINGTON.

LAT 792510v.2 A-l

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 10/244



3/21/23, 10:00 AM Landmark Web Official Records Search

Figure 1
[attach site plan showing location of Plume, DDC Wells and Monitoring
Wells]

EAl 792510v.2
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Figure 2
Impacted Air Area

[attach site plan of impacted Rite Aid Area]

LA1792510v.2
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Figure 3
Subslab Ventilation System

[show site plan of location of Subslab Ventilation System]

LAl 792510v.2
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Exhibit 1
DDC System O&M Manual

LA1 792510v.2
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WASATCH ENVIRONMENTAL, INC. WASATCH GECTECHNICAL, INC.
ENVIRONMENTAL SPECIALISTS SCHLS AND FOUNDATION ENGINEERS

Mr. David Raubvogel October 21, 2061
URS, Corporation 1494-02.0&M
Century Sguare1501 4™ Avenue, Suite 1400

Seattle, Washington

98101

SUBJECT. As-Built Report & Operation and Maintenance Manual
Former Magic Cleaners
Lake Forest Park Town Center Mall
Lake Forest Park, Washington

In accordance with project requiremerits, Wasatch Environmental, Inc. is providing the attached As-Built
Report & Operation and Maintenance Manual for the density driven convection groundwater and soil

-remediation systems located at the L.ake Forest Park Town Center Mall in Lake Forest Park,

Washington.

There are two separate systems which have been installed at this site; the first (System #1) is located
immediately south of a Rite Aid drug store and the second (System #2) is adjacent to the Bank of
America building. There are four DDC wells associated with System #1 and three DDC wells associated
with System #2. The remediation equipment enclosures for System #1 and #2 are located along the
south exterior wall of Rite Aid and immediately west of Bank of America, respectively.

This As-Built Report and Operation and Maintenance Manual consists primarily of figures which
document the system components, construction photographs, vender equipment information, well logs,
and well maintenance instructions. These data have been broken up into 13 Appendixes (A through M).
The text of this report discusses the key construction details‘and then provides guidance on proper
maintenance procedures for individual components of the remediation system. Detailed Operation and

“maintenance instructions as well as warranty information for Kasaer blowers have been included in

Appendix B. URS personnel responsible for maintaining the DDC systems, should carefully review
details presented in Appendix B. A checklist of the suggested items to monitor during site visits is
presented in Appendix M. Only individuals with proper training and experience in forced air
remediation, should operate or maintain these systems.

Our services consist of professional opinions and recommendations made in accordance with generally
accepted geotechnical and environmental engineering principles and practices. This warranty is in lieu
of all other warranties either expressed or implied.

Should you have any questions, please do not hesitate to contact us.

Sincerely,

- WASATCH ENVIRONMENTAL, INC.

TRyt Brusdiz =
L. Boyd Breeding, P.HG., P.E.
Science and Engineering Department Manager

+ Copies: (1) Addressee

2410 WEST CALIFORNIA AVENUE @ SALT LAKE CITY, UTAH 84104 # (801) 8728400 & FAX (801] 972-8459
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AS-BUILT REPORT
OPERATIONS AND MAINTENANCE MANUAL
MAGIC CLEANERS DDC SYSTEM
LAKE/FOREST PARK TOWN CENTER
LAKE'FOREST PARK, WASHINGTON

Prepared for;

David Raubvogel
URS Corporation
1400 Century.Square
1501 4™ Avenue
Seattle, Washington

Prepared by:

Wasatch Environmental, Inc.
2410 West California Avenue
Salt Lake City, Utah
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AS-BUILT REPORT

Two density driven convection (DDC) groundwater remediation systems were installed at the subject site
during August and September of 2001. The remediation systems were installed as proposed in the
URS/Wasatch Environmental Subgontractor Agreement (Work Order Number 1) dated July 10, 2001.

A general process flow diagram fer the two closed loop DDC systems is presented in Figure 1. The
closed loop design results in the stripping of dissolved halogenated velatile organic compounds (HVCOCs)
from groundwater and then the sorption of the HVOCs onto vapor phase carbon within each equipment

enclosure.

The two DDC systems are referenced throughout this report as System #1 and System #2. One system
was installed immediately south of the Rite Aid drug store {System #1) and the second adjacent to the
Bank of America building (System #2). There are four DDC wells associated with System #1 and three
associated with System #2. Layouts for each system are presented in Figures 2 and 3.

SYSTEM#1

The equipment and materials installed for-8ystem # 1 consist primarily of buried air supply and vapor
return piping, a moisture knockout with an‘automated sump drain system (KO #1), a positive
displacement blower, valves, gages, vapor phase carbon, and a ventitation fan.

The buried pipe consisted of 2-inch steel to deliver the air to each DDC well and 2-inch PVC schedule 40
to return air from the wells to the vapor phase carbon. Construction phetographs of the buried air supply
and vapor return piping are presented in Appendix A¢” A 6-inch diameter moisture knockout was placed
in the return line to allow for the removal of water which'would otherwise collect within the buried vapor
return piping. The specifications for the moisture kriockout and automated sump pump system are
presented in Figure 4, annotated photographs are provided in Appendix A, and vender cut sheets have
been included in Appendix B. The sump pump is activated by an electronic float switch. When
activated, the sump pump will remain on for approximately 456econds in order to remove water which
has accumulated within the knockout. An off delay timer is lacated within the electrical control panel and
can be hand adjusted to set the run time for the sump pump. The range over which the off delay switch
can be modified extends from 0.6 to 60 seconds.

The blower delivering air to the four DDC wells included in System #1 is a five horse power (HP) positive
- displacement blower, Kaeser Model Omega 21 {Omega PAK BB53). Electrical service provided to the
blower is three phase, 208 volt. The Kaeser Service Manual is provided in Appendix C.

Vender cut sheets, and other pertinent information for the remaining equipment are provided in
Appendixes E through 1. The specifications, prepared by URS, for the bricked equipment enclosure for
System #1 are presented in Appendix I. Work Permits granted by the City of Lake Forest Park are
included in Appendix J. DDC well logs for System #1 (DDC wells 1,2,3, and 4) are provided in Appendix

K.
SYSTEM #2

The equipment and materials installed for System # 2 consists primarily of buried air supply and vapor
return piping, a moisture knockout (KO #2), a moisture knockout with automated sump drain system -
(KO #3), a positive displacement blower, valves, gages, vapor phase carbon, and a ventilation fan.

The buried pipe consisted of 2-inch CPVC to deliver the air to each DDC well and 2-inch PVC schedule
40 to return air from the wells to the vapor phase carbon. Construction photographs of the buried air
supply and vapor return piping are presented in Appendix A, Two 6-inch diameter moisture knockouts
were placed in the return line to allow for manual (KO #2) and automated (KO #3) removal of water from
the buried vapor return piping. The locations for these two knockouts are shown on Figure 3,

- specifications for the automated sump drain and sump pump system are presented in Figure 4, and
vender cut sheets have been included in Appendix B. The sump pumgp is activated by an electronic float

WASATCH ENVIRONMENTAL, INC.
1
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switch. When activated, the sump pump will remain on for approximately 45 seconds in order to remove
water accumulated within the knockout. An off delay timer is located within the electrical control panel
that can be hand adjusted to modify the run time for the sump pump. The range over which the timer
can be set, extends from 0.6 to 60 seconds.

The blower delivering air to the three DDC wells included in System #1 is a 5 HP positive displacement
blower, Kaeser Model Omega 21 (Omega PAK BB53). Electrical service provided to the blower is three
phase, 208 voit. The Kaeser Service Manual is provided in Appendix C.

Vender cut sheets, and other pertinent information for the remaining equipment are provided in
Appendixes E through |. Well logs for System #2 (DDC wells 5,6 and 7) are provided in Appendix K.
The enclosure supplied to house the System # 2 equipment was manufactured by Tuff Shed, Inc.
Replacement keys (key number BT02) and touch up paint (Forest Green) are available through the
Seattle branch of Tuff Shed, Inc. .

WASATCH ENVIRONMENTAL, INC.
2
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OPERATION AND MAINTENANCE MANUAL

OPERATION

The air injection rate to each remediation well can be regulated by adjusting a gate valve located inside
the steel manways. The steel manways are painted black and surround each DDC well. Access to the
manways is obtained by removing the bolts which ring the top of each steel lid. The rate of vapor retum
from each well can also be regulated using a PVC ball valve located within each manway. The air
injection rate should be slowly adjusted to prevent either the over flow of water from the manway or a
sudden drop in well head pressure. If the air injection pressure drops too low { the valve is tightened too

much) air will stop flowing to the well.

The air injection drop pipe is the 1.5-inch PVC schedule 80 pipe which has been inseited into the 6-inch
DDC well. The fength of the drop pipe is approximately 15 feet. The end of the drop pipe varies slightly
from well {o well but the average depth of the drop pipe below ground surface is 12 feet. The depth of
submergence of the drop pipe will vary as water levels change, however immediately prior tc startup, the
depth of submergence varied among thesseven DDC welis from approximately 8 to 10 feet.

Adjustmenis to the air injection rates would be‘required if the height to which water is lifted in DDC wells
becomes out of balance or if air supply {0 ong/r more wells stops. Air flow would stop if the well head
pressure no longer exceeds the pressure of the column of fluids above the bottom of the drop pipe.
Since air is supplied to all wells within each system via a single main conduit, restoring air flow to a well
would require one to slowly tighten the gate valve.in‘one or more wells within the system. The process is
intuitive and shouid readily be mastered by field personnel. When finished adjusting the DDC weil head
valves, replace the steel manway lids, adjust the gasketed seals to line up with the holes drilled in the
manway flanges, and bolt down the lids. Secure the boits only as tight as needed to form an air tight

seal between the lid and the manway flange.

Measurement of system discharge pressure, return vacuum, teémperature, and overall air injection rate,
can be obtained using the supplied gages and tapped ports provided in each equipment enclosure,
Operators should familiarize themselves with the location of the gages and valved ports for each system.

_ " The flow rate produced by the blowers is determined by measuring the pressure differential indicated on
the magnahelic gages mounted on the wall of each equipment enclosure.

Appendix F contains a graph which allows for the conversion of the observed pressure differential
readings to a flow rate. Use the curve for ACFM (actual cubic feet per minute) to estimate the flow rate
of air passing through the flow meter. Use the SCFM (standard cubic feet per minute) to estimate the
overall flow returning from the wells. The difference between these two flow rates represents the change
in volume due to compression and then expansion of the air within the piping manifold. Further
refinements of the flow rate are possible using the equations provided in Appendix F. These refinements
are not ordinally required. Use the Monitoring Log in Appendix M to record your observations during site

visits.

Operators should use the valved ports to sample air emissions from the DDC systems. Valved sampling
ports exist before and after the carbon for both systems. Summa canisters are recommended for the
collection of air samples submitted for laboratory analyses. Tedlar bags and a sample pump capable of
overcoming the line vacuum may be preferable for on site screening with a photoionization detector

(PID).

Use the nested piezometers installed in DDC well # 2 (System #1) and DDC Well #6 (System #2) to
evaluate the well bore gradient and to monitor for stripping efficiency. Water elevation measurements
and groundwater samples should generally be collected with the system in operation. It may be
desirable, on some occasions, to turn off the DDC-system and monitor for static water levels in the deep
piezometers. When monitoring for static conditions, make sure to allow enough time for water levels to
stabilize. Comparison of static water levels to the water levels measured while the system is in operation
allows one to estimate groundwater flow rates through the well. The flow estimate is based primarily on

WASATCH ENVIRONMENTAL, INC.
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the draw down observed in the deep DDC piezometer and the hydraulic conductivity of the aquifer.

Under typical monitoring conditions the DDC system would remain on. The following procedures
describe a typical groundwater sampling event designed to evaluate the DDC well stripping efficiency.
Prior to sampling, purge approximately three well bore volumes from the deep piezometer. This
removes stagnant water from the casing prior to sample collection. Purge approximately one gallon from
the shallow piezometer as it is screened across the static water level elevation and will not have
significant stagnant water present. Following purging, collect groundwater samples from the piezometers
by simultaneously lowering bailers into the shallow and deep piezometers. Analyses of groundwater
samples collected in this manor allows for comparison of inlet and outlet HYOC concentrations. These
data may then be used to evaluate the DDC well stripping efficiency. An air emissions sample (prior to
the carbon) should also be collected from approximately the same time interval. This allows for the
comparison of mass removal estimates based on stripping efficiency in the DDC well to the mass

removal estimates based on air sample analyses.

MAINTENANCE
Kaeser Blower Maintenance

The Kaeser Service Manual for the System #2 blower is provided in Appendix C. The Service Manual
for the System #1 blower was Jeft with URS personnel during startup. Piease include this manual in
Appendix C as it presents technical specifications.and lists the serial number for this blower. The blower
technical specifications are as presented on page.3-1.0f each Service Manual. The recommended
blower fubricant and maintenance schedule are presented on Service Manual pages 1-2 and 9-19,
respectively. The sheave, belt, and inlet air filter replacement part numbers for each system are

included in Appendix D.
DDC Well Maintenance

Biological or chemical precipitate fouling could require system modification or redevelopment of the DDC
wells. Evidence of fouling is generally evident on the upper portion of the drop pipe. Evidence of
carbonate scale would initially take the form of a paper thin coating on the outside wall of the DDC drop
pipe. Even if scaling is not immediately apparent, it may be necessary to pull the drop pipe and examine
the lower portions of it. The drop pipe may be removed by disconnection of a union fi ttmg If precipitate
scaling does not occur within the first three months of operations it is uniikely to do so in the future.
Based on geochemical analyses performed on groundwater prior to system design, carbonate scaling is

uniikely to form at this site.

Iron fouling through biological process (iron bacteria) or chemical precipitation (ferrous hydroxides) may
also form within the well. If an unknown form of precipitate or biofouling is observed, either on the drop
pipe or within the DDC well, refer to the inforration provided in Appendix L for assistance in identifying
the form and the selecting the appropriate treatment option(s). The information in Appendix L is
designed for maintenance of drinking water wells but the methods of identification and treatment may be
applicable at your site. Wasatch is available to assist on a time and materials basis, should URS require

our services in this area.

Gages

The magnehelic pressure differential gages should be isolated from the valved ports until the operator
wants to measure the air supply flow rate. This can be accomplished by ¢losing the vaives provided on

the DS300 flow sensors.

WASATCH ENVIRONMENTAL, INC.
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Protection of Buried Pipe From Excessive Heat

Care should be taken to ensure that the blower discharge temperature for System #2 does not exceed
the design temperature (180 ° F) for the buried, CPVC, air supply pipe. A manifold consisting of 0.5-inch
copper tubing has been inserted in the air discharge line in order to provide for the removal of heat from
the discharge line. The copper pipe manifold has been set in front of the ventilation fan for System #2 o

enhance heat transfer.

To control discharge temperature, make sure that the discharge pressure of the blower is at the minimum
level required for proper operation of the DDC wells. Unnecessary excess pressure could be generated
by over tightening all of the DDC well head gate valves or by over tightening the 2-inch bronze gate
valve located within the equipment enclosure. After adjusting any gate valve, observe the blower
discharge temperature. Maintain the temperature for System #2 at 165° F orless.

The blower discharge temperature i§ also dependant on the temperature of the air returning to the
biower. Since the DDC systems installed at the Lake Forest Park Town Center are closed loop in design,
the inlet temperature should remain rélatively constant throughout the year. The temperature of the
return air should be within a few degrees-of the native groundwater/soil temperatures. Despite this
moderating effect on the blower inlet airtemperature, inspection of the site should be done on the first
hot (>90 ° F) summer day. Also ensure thatthe hand adjustable thermostat regulating the System #2
ventilation fan is set so that the fan runs continuously if the blower discharge exceeds 140°F. ltis
recommended that the thermostat regulating the!System # 2 ventilation fan be set at its minimum setting
unless frost forms on the cooper manifolding. Ehe thermostat is located on the south wall of the System

#2 shed.

WASATCH ENVIRONMENTAL, INC.
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Z-inch PVC Schedule }J_D
Vapor Return Header *

Moisture Knockout #1
6-inch PVC Cross

2-nch Cérbon Steet
Air Supply Line
Z-inch PVC $
Schedule 40
Vaper Reiurm_—_y.
Lipe From DDC-
Weh #3

2-inch Carbon Steel Air Supply Header For System #1
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2-inch PYC Schedule 40
Vapor Rreturn Ling From
DDC well #2 &

Manway Completion For DDC Well #1
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Direction
of flow

'
2-ifich PVC : Knockout #2
Vapor Return Line / I

B-inch DDC Well #5 2. . £ Air Supply Line

Irrigation Piping and Manway For DDC Well #5
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DDC Well #6

-«—
2-inch-CRVGC
Air Supply Piping

DDC Well #6 Piping

DDC Well #7 Piping and Knockout #3 Location
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NEW STUFF:

" Pumps
Submersible/Centrifugal

L;ttIeG L1 cﬂmpm @

No. 4RK92

No. 1P321

Ideal for fountains, water gardens, coolant
systems, evaporative coolers, masonry wet
saws, and other liquid moving applications.
Low-pressure and high-volume. Nes. 1P372,
9P495, 3P734, and 1P323 canrbe run
submerged or in open air. All are UL Listed
except Nos. 1P553, 4XK38, and 4XK38.

Nos. 2P495, 1P553, 1938, 1P321, 3P733,
1p372, 4XK38 1P323 4XK39 and 1P322 are
oil- ﬁlled and ha,ve epo;w-coated die cast
aluminum metor housings (exeept No. 2P495,
which has nylon housing). Nos. 4RK92, 3P734
4RK93 and 4RK04 have epoxy- enca.pmlls.ted

Landmark Web Official Records Search

No. 2P485

Nog3PT33
Compact Submersible Centrifugal Pumps:

AL

No. {P553

No. 4RK94

motors and polyester cases. Pumps have 6 f.,

“8-conductor cords {except No. 1P553, which

has 3:fi. cord). Pumps have removable inlet
sereens and volutes for easy cleaning, Nos,
4RK82.4and 3P734 have polypropylene
impellers, volutes, and screens. Nos. 4RK83,
3P733, tP321, 1P372, 1P328, and 1P322 have
nylon impeflers and volutes, and polypropylene
sereens {no seréen included with 3P733). Nos,
1P553 and 1P930 have polypropylene irpeilers
and volutes, and polyethylene screens. No.
2P495 has nylon mpeller, volute, and screen.

All puraps are 115V, 60 Hz, except Nos. 4XK38
and 4XK39 which are 230V, 50/60 Hz

No. 1P372

¥o. 4RX93

b

No. 17322

No. 4RK94 has nylon impeller, polypropylel
volute, and polyethylene screen, Nos. 4RK
4RK93, 4RKI4, 1P323, and 1P922 have Viton
shaft sea!s Nu& 3P734 2P485, 1P553, 1P933
3P733, 1P321, and 1P372 have nitrile 'shaf
seals, Nos. 4XK38 and 4XK3% have 12-foot
power cord without plug.

Uses: Por use with nonflammable liquids, -
ranging from 30 to 120°F, which are
compatible with pump component mate ia

e

> .
g W
a .

intet . Quiisl Dollvenj in Gallons Per Hour Ed ulv Motor nlmnsions(ln] " Litla Glant  Siock N
FPT{mnj MPE(ln) 1F. 3R, SF. 9. 1A 18R 22R Haad(F‘l) iP Height  Width wghv - Mode!- Ho. List :
PUMP CAPACITIES WITH INLET-—OI!TLE[ SIZES COMPACY SUEMERSSBLE GENTRIFUGM. FUMPS. i - L
Hooded- 1/8 80 — —_ _ - 45 20 1250 2% > PE-A 4RK92 -$47.55
Smooth 1/4 1290 m — —_ —_ — - 46 20 1180 :Wx 3 3% P-AAA - 2P485 5268
~p Smooth 14 170 e — — - -_ 70 30 1200 4 3 4% 1A (1P553 5578
Smooth /4 170 0 100 _ — — — 7.0 a0 1200 4 3% 4% 1-A 1P033 5838
Smooth 14 170 1406 100 — — — - 70 30 M2 3% 2% k1 PE-1 3F734, 5521
Hooded 14 360 255 205 — — —_ - 122 53 1740 4% 21%, 4% PE-2H  4RK93... 6853
ooged 14 360 255 205 115 115 - - 118 51 140 4% 3 5% 2E-N P31 ~ 7747
WA/ MPTY V4 205 188 120 — - — — — 74 32 1150 % 4% 4% 142 P7R 59.9%
mooth 3/8 475 440 395 — — — -_ 134 58 128 4 4 4% PE-2.5F 4BKS4 0407
8 1/4 A0 265 205 15 115 — — 118 51 140 4% 3% 5% 2E-38%  1P372 8056
318 14 300 256 208 115 55 — — 1138 51 740 M 3% S% 2E-3BNY 4XK38 9610
2 112 500 435 337 255 255, 183 — 17.3 75 115 5% 4% 7 36128 1P323 12427
12 172 500 580 517 414 325 280 — 210 75 115 % 4% 7 3E-A2NRY 4XK39  166.80°
4 12 840 790 745 630 630 475 30 245 106 112 5% 4% 7 4E-34NR CIF322. 175.77

Lieerle IANT

Pump Company
ot

e

No. 2P016

3152 | GRAINGER

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#

No-Horode Submersible Chemical Pumps.

Operate horizontally or vertically, fully
submerged in mild acids and alkalis, machine -
tool coolants up to 100 SSU and other
nonflammable liquids compatibie with pump
component materials. Pumps are highly
resistant to corrosion. Motor housing is glass-
filled nylon. Impeller, pumping head, ard
removable screen are nylton. Viton shaft seal.
Therrnal overload protected motor.

= 1/4” male NPT discharge. H
= 115V, 60 Hz motor S
» § ft., 3-conductor cord set: 1
s Handles pH range from 5-to 9 L
u J¥sH x 5%4W x 5%"L

Repair Parts Available ~
" 1-800~323-0620 :

Mator capacrtv GPH @ Tolzi Feat of Head Max. Ea Llllls Glant Stm:k -

HP TR, 9F.. Head(R.) Ka. List Each - -iWt
1156 210 180 150 105 101 4.4 HK-1 2PIIE g69.21  §5%.07 36
1/40 325 300 270 239 l BS 123 5.3 NK-2 2P07 83.68 7105 4.2

36/244



3/21/23, 10:00 AM

'gminger.c(‘.‘

Ce (e

Beneral Purpose LRS6150
Explosion Proof LR2G414
{No. 2A551 anly}

General Purpose E54633
Explasion Proof E150881
{No. 2A551 only)

ically actuated dry reed switch

la. 4RK19 for alarm circuits controlling motor starters,
tors, solenoids, and relays
hes have 22 gauge, 24" leads
ar setectable rormally open or normally closed
tosk t
Wo, List aperation

24554 and 2A552

ropylene switch for general purpose
plications and acidic conditions

VERTICAL LIQUID LEVEL CONTROLS

» Seamless formed floats

= FDA approved materials

No. 24553

= Buna N float with brass stem for fuels

& Excellent for low specific gravity Quids

= Use with lubricating/hydraulic oils and solvents

Landmark Web Official Records Search

1o minimums I See pages A2-A12 for details.

)
i |
F 4

.§'{
=
Ne. 24354 No. 2A552 Ho, 24553 Ho. 4YM35 No, 2A551 No. 4YM31  No. £YM33
—

» Economical switch for use with lubricating oil,
hydraulic oil, gasoline and diesel oi}

Nas. 24551, 4YM31 and 4YM33

= 316 88 for high temperatire, high pressure and
corrosive conditions

= Highly polished for apphcatlons such as food

No. AYM35 processing
o, 4YM = No. 4YM33 specifically designed for high current
= Buna N float and PBT stem for small diameter

applications
applications o

H Sem Dimensians {In.. Mar, Max. Walts Hadison Stosk Shpp.
iti‘:bffg:’t i Matenat A B C fin) 0 E{NFT}  Temp. ("C) Press. {psi} {Resistive) Model No. List Each vﬁu
pytene  Polypropylens 7] 1% 1 1 1/8 105 160 30 MB000 24354 $14.42 $11.08 041
gylene Pnlvprnpylena 3H 2% 2 % 14 105 100 60 48300 24552 35.53 35.200 Q.2
3% 2% 2 1% 174 105 150 50 M4300 X 27.81 27.55 f3q—

PBT 2% 1% 1 1 178 5 150" 30 M7000. 4YM33 16.48 12.67 0.1

315 88 M % 2 2% 1/4 260 200 60 M5600 2.!.55‘[ 33.65 8.0 03

3688 M 1% 1 1% /8 200 300 30 5000 4vmat 29.87 - 5.05 0.3

316 88 H 24 2 2 114 200 500 360 ME600-PR £3.03 54.95 03

4YM33

@@C

sed for alarm circuits controlling motor starters,
ontractors, solencids and rélays
itches have 22 gauge, 24" leads
ser selectable normally open or normally. cIosed
switch operation

YM36
Polybutylene Terephthalate switch for small
diameter fuel and fubricating oil applications
Mounts inside tank or outside tank

No. 2XC13

No. 4YM3s 7 -
Nas. 2XC13 and 4YM3T o 4 )
= Polypropylene float and stem for general purpose

= No, 2XC13 mounts inside or outside tank;

HORIZONTAL LIQUID LEVEL CONTROLS

General Purpose LR56150
Explosion Proof LR26474°
(No. 4YM24 anly) . °

. General Purpose E54533
Explosien Proof E150881
(No 4YM34 only)

No. 4YM36 "m

No. 4YM37 ..

Nus; 4YM34 and 4YM32
= 316 S8 for high temperature, hlgh pressure and

corrosive conditions
= 4YM34 for mounting from outside tank with S

and highly acidic conditions

No. 4YM87 mounts outside tank conduit connector or Inside tank
« FDA approved materials » 4YM32 for small diameter applications
Float . Stem Max. Max. Watts  Madison Stock Shog.
Material’ Materlal Temg. (°C) Press. (psl) ({Resistive) Modal Ho. List Each
PBT - PaT 150 © 100 30 M7700 4YM35* . 32266 $17.42 0t H
Palypropylene Polypropylene 105 100 30 Ma7ae 201 1957 1505 01
Pulygmpylena Polypropylene 105 100 30 MB730- AYMIT 1957 15.05 0.1
31658 200 300 3¢ M5820 41M34 10815 0435 03
316 58. 316 S5 200 300° 30 M5010 4YM32 2781 2423 o1
(*} Not NSF approved,

No. 4YM29

Ho, 4YM39

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#

SUBMINIATURE LIQUID LEVEL CONTROLS

Nos. 4YM28 and 4YM30
= Low-cost polypropylene subminiature switch for applieations with severe space consu-amts normally

closed or normally open (No. 4YM30 normally open.) 22 gauge, 24" leads.

Float and Stem X, X. Madison Stock * Shpa.
Material Tamp. ] Press. {psl) (Resisﬂua) Wodel Ho. List Each - vﬁ

Polyprapylens 105 50 15 M3326 4YM29 $18.02 13.86 .1

Polypropyleng 105 50 15 M3326-N0  4YM30 18.02 s13.1!6- 0.1.

GRAINGER | 3131
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Maintenance ' Installation
. NC Operation:
aintenance should consist of inspection 1o see that the float is SS Floats: Witness mark (round circlo) down,
» to move and not coated with any substance which would Plastic Floats: Magnats up,
\ange its weight o volume significanty. If this occurs, the fioat 3 : " M
Bmov: NO Operatioi: ax. ax, Watt
ould be 1 ed for deaning. This is easily accomplished S Floats: Winess mask (round circlo) up, Model Tomp., PSIG Rating

ing the instaliation. in addition, the stem may be
thout distuebing iha insta @ slem may Plastic Floats: Magnats down.

ped doawn 1o remove any build-up. M5800 200°C 200 &0
. - . - M5400 200°C 200 60
Semove . M5917 250°C 200 60
ainer clip MB800 105°C 100 €0
_ it fioat MBS00 105°C 100 80
ot stem M8400 105°C 100 &0
+— Stem M7800  105°C 150 &0
M4300 105°C 150 0
. Ma500 105°C 150 60
— MSB00. 105°C 15 0
6 = Float ) . MBEDO-FR  200°C 500 360
: MB050-PR  105°C 100 380"
. e Clip-Gn retainer MEBOO-PR  105°C 100 360
’ Co . ) M7B00:PR  105°C 156 360

a only rep‘atr possitie in the field is the reblacsment of either
3 fluat or stemn. Dents or nicks on the ficat are usually of ne

nasquence o opsration.

Mantenimiento Instalacién Typical Current & Voltage Ratings
rnammim?enlo debe oonsnsbrenuna lnspeer;én para verificar Func to Normalmente carr d N '_ Watts Voitage _Cm_'i'an:gans
o ef fitador tanga libertad de mévinlento y que no esté ut;qx;g:sn :e aceio irr'::)d:able (asg)( o (Resistive)
bietto ae ninguna sustancia que pudiese caniblar - Mama leshgo (clrculo redondo) abajo, - 50 © 220AC. : 04 .

e arnba. . a . H10AC . . - .05
. ". L . 1200C B g2 -

Fundi jentc :‘ Imant ablsnu(NA) 1 - -

T Fiotadores ds acero inoxidablo (38F - ._. 24DC_ .05
Marca testigs (clrculo redondo) ariba. E T 360 y 220AC - 1.80
Flotedorosdopléstloo Irnanes abgjo. . . .. . b - 110AC - 3.00.

- . a20DC 05
24DC - B.00 -

Above ratings are for Tesistive loads m!y For inductive loads, .
lite wilk be hiaved if appropnale are suppresslm is.

used.
fas cfasrﬁcaclonas da ariba son sdn‘o pm cargas les.&-hvas.
Parg caryas Inducbm sg Jograré ina vida ménma sispusa -
ia Sups do 8reo propi:

Les valeurs riominales ci-dsssus sonf umquemenf pour ias diarges
résistives, Pour las charges induchives, fa durbe de vie maximale’
sém atleinte s/ une suppression’ d are

_ R Approvals -
Foncuonnemem NF: Floﬂeurs L e

‘marque de repbie’ (cerela rond) vors lp bas.
Floneurs an plashquo’ mmants vers, le haut.

ifiew pocds ou 16 voiume
il faul anlevsr le ﬂaﬂeur

- F-
E150881 MWSE00 . o . " - §

Foncuunnamem NO‘ d .
‘Flotteurs. én acier Inox. mard ue de repé(e
L corcle fond) vers. e haut

lotteurs an plashque “a

For Hazardous Locauons c!assl GroupsA. B o]
0: Class Il, Groups E, F G: Class m -

@B trserso

LR26414-1. M5€00... .
R S : _ For Haz Locations Class'l, Grou
_ o SRR o; Classri.GruupsE.l-‘.G:Clas"sIll.'

@ Modats MSE0, Ms217, MeE00, Mseoo M980<I:

-D*—-—'-Anaehe de fi xation

eule| réparatlon possbte suelo lsn'aln ot e

mrnp!aoemen! .
a:tubasdtduﬂmeurEngénérairesoneMersat . .
slures sur is flotteur n'ont aucune eonséquenoe surle - ~ -
ionnement.: . : ]

Wartung - X Einbau
Manung soifte darlf bestehen, zu sshen, ob dia Sdmmr Funktion als Offner
ﬂwsg!"nh und nicht mit Materialien Gberzogen sind, die ihr = immer; Markierung (runder Kreis)
ndn oder Volumen wesemhch verindem. {st dies der Fall, nach unten,
wn ‘Gig Schwnnmer zur Ftecnigung entfemt werdan, Dies kann Plastikschwirmmer: Magnete nach oben.- ,
ch hemvks!olligt werden, ohne 'den Gesamtsiribau zu Funidion afs Schifefer . .
wdarn, , Zusitzlich, karmen auch Ablagerungaﬂ vom Schaft : Edelsfahls&vnmmar Mafkiemng (runder Krers)
;smschi werden, ¥ " riach oben, i

Plasttkschwimmer: Magnate nrachluntgn.

Madiséﬁ'Com;‘)ény “

. 27 Busmess Park Driv

: Branford, CT 08405
7 (203) 488-4477 -« (800) 46
- et . , . Fax (203) 481-503
6 _ _ email sales@madisoncg;com
===—— Haleklemme . _ ‘ _ http:/fwww.madisonco £om

nzagen vor. Ot duwhiuhrbalen Reparaturen sind der Ersatz -
chwimmam oder des Schafts: Dellen oder Kerben am | - . . .
rmer haben Oblicherweise keine Auswirkung auf den Betrieb, C . o

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 38/244
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BN SERVICE MANUAL

Rotary Blower Package

Model: BB 53/ 5HP
Serial No.: 1063 System = 2
Part No.:  882000.20010

KAESER COMPRESSORS, INC.

P.O. Box 946 - Fredericksburg, VA 22404 - Tel. (540) 898-5500 - Fay (54N ROR-SA2N

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 42/244



3/21/23, 10:00 AM Landmark Web Official Records Search

THAESER JHAESER{RAESER IMAES)

#BMP.BESS JoonssEsonns Jermraiaso @*-
ESERINAERSER INAESER E
s R ke b :

KAESER IO
§ COMPRESSORS

AL N BHE s e

HAESE! iff-‘iid'é
51 COMPRESSORS N :COMPRESSGR

Model: ___ =~ Serial-No.: ____ Start-up Date:

Kaeser Compressors, Inc. warrants that the Kaeser rotary lobe blower and Omega-paK package with OMEGA

profile manufactured by it and defivered hereunder will be free of defects in material and workmansthip for a ) T
period of twelve (12) months from date of start-up not to exceed sighteen (18) months from the date of shipment COMPRESSOR Tl
from KAESER, whichever occurs first. The bare blower is warranted to be free of defects in material and work- aege 8 oy e

manship for a period of twenty-four (24) months from the date of start-up not to exceed thirty (30) months from
the date of shipment from KAESER, whichever occurs first. Should any failure to conform to this warranty be
reported to KAESER within said period, KAESER shall, upon Purchaser promptiy notifying KAESER in writing
thereof, correct such nonconformity by'suitable repair to such equipment or, at its option, by furnishing a replace-
ment part FOB point of shipment provided the Purchaser has installed, maintained and operated such equip-
ment in accordance with good industry practices and has complied with all procedures outlined in the KAESER
Service Manual. Return of equipment to KAESER shall be at Purchaser’s risk and expense. Blower accessories
furnished by KAESER but manufactured by others shall carry whatever warranty the manufacturer conveyed to
KAESER and which can be passed on to the Plirchaser. KAESER shall not be liable for any repairs, replace-
ments or adjustments to the equipment or any ‘cost of labor performed by the Purchaser without KAESER's prior

written approval. Damage to equipment caused by'the use of non-genuine replacement parts is not covered

under this warranty. ﬂ AFSER
-a-(.a.l- OMPRESSOHS

The effects of corrosion, erosion and normal wear and'tearare specifically excluded from the KAESER warranty. @

KAESER makes no other warranty or representation of any kind whatsoever, expressed or impliad, except that ¥ 0 ._

of title, and ali implied warranties, including any warranty of merchantability and fitness for a particular purpose, ER

are hereby disclaimed. E
- n =

iR

Correction by KAESER of nonconformities whether patent or latent, in the manner and for the period of time
provided above, shall constitute fulfiliment of all liabilities of KAESER&nd it's Distributors for such nonconformi-
ties whether based on contract, warranty, negligence, indemnity, strict liabifity or otherwise with respect to or

arising out of such equipment. . E
) ssoRS Y COMPRESSORS
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%Ma/n/h/- W@ﬁm- Card MODEL : 7~
SERIAL-No.: [l

This equipment has been manufactured according to the highest industry standards. B
In order for Kaeser Compressors, Inc. o properiy handie requests regarding warranty START-UP DATE: s
or non-warranty, please fill out and mait this form within 30 days after start-up, other- 7t
wise warranty is void. e
The eguipment is installed in accordance D D j
with KAESER Service Manual, Yes No by
The equipment is started and adjusted by D D ;
authorized distributor technician. Yes No s
DISTRIBUTCR: —

Gentlemen: ! have read the attached warranty and limitation of liability statement \ ]
concerning Kaeser Rotary Lobe Blowers with OMEGA Profile. D v
ke IR AESER INARSER I EEERER

COMPANY NAME [ ) t;:‘.
' KAESER =2

STREET ADDRESS: i
COMPRESSORS s

crry. SIATE: ________ Z#P CODE: KAESER COMPRESSORS, INC. T
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IMPORTANT

Read entire service manual before operating unit or performing any
maintenance.

Always shut off power to unit at main disconnect switch before attempting any

maintenance. All system pressure should be discharged unless manual
' instructs otherwise. '

Use only Kaeser Compressors approved replacement parts.

DANGER

Do not attempt solids flow through blower. D@irg so can damage or cause
failure of the blower.

This blower is intended for use with non-toxic, inert gases. Please contact
Kaeser Compressors for use with toxic or flammable gases.

ATTENTION

Kaeser Compressor declines responsibility for any modification made to any
Kaeser Omega Blower other than those made at the Kaeser factory or
those made with prior written permission from Kaeser Compressors.
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Technical Specification

1. Technical Specification

1.1 Rotary Biower Package

BB53 / 5HP, Std TEFC

Air flow capacity, Based on Actual Inlet Conditions 70 ICFM
Air flow capacity, Based on Standard Inlet Conditions 70 SCFM
Rotary blower performance 3.2 BHP
Rotary blower speed 2877 RPM
Iniet pressure 147 PSIA
Discharge presstre 21.7 PSIA
Pressure difference 7.0 PSIG
Temperature difference At 98 °F
Approximate weight 295 Lbs
Estimated noise level, free field (at one meter, without enclosure} 78  dB{(A)
1.2 Motor
' Electric motor
Rated power 5 HP
Frame Size" NEMA  184T
_ Rated speed 3500 RPM
‘) Enclosure TEFC
~ Service factor 1.15
V-Belts
Description (Qty of 1) x SPZ x 987 mm
Tension 3.8-4.5 Ibf/belt
1.3 Electrical Connection
Power supply 2307460V 3 Ph
Frequency 60 Hz
Maximum suggested main disconnect fuses 25710 A"
{dual element or time delay).
Supply cable cress-section (CU multicore) 12714 AWG"
Full load rated current I 11.2/56 A
* see .chaplers 23and 8.3
1.4 Lubricant Capacities
Drive end 45 Oz
Gear end 51 Oz

1-1
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1.5

1.6

1.7

Recommended Lubricants

Use the following lubricants depending on the blower discharge temperature associated with
the application. '

Application Temperature Recommended 1S0O Viscosity
lubricant Grade
Blower discharge up to 250 °F SHELL Morslina 220 220

(mineral lubricant)

Blower discharge up to 250 °F OMEGA SB-220 220

{synthetic lubricant)

.Blower discharge up to 320°F OMEGA S$B-320 320

(synthetic lubricant)

The rotary blower provided with the blowér. package is pre-filled at the factory with SHELL

- Morlina 220 mineral lubricant. The pre-filled lubricant should be drained
Attention! out of the blower after 200 hours from its initial start-up.

We strongly recommend using OMEGASB synthetic lubricant, specially formulated
for use with rotary blowers, when refilling the blower for lubricant changes at the
specifed service intervals {See Section 9.2),°Select an 1SO Viscosity Grade based
upon the blower discharge temperature associated with the application. Consult the
factory for other grades of lubricant for special@applications.

| Designation

The nameplate of the rotary blower package is iocated on its frame.
(see chapter 10 for nameplate illustration).

Installation Requirements

Minimurm ambient temperature 40 °F
Maximum ambient temperature 105 °F
Install'in a machine space or similar surroundings.
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1.8 Dimensional Drawing
PRESSURE VACUUM
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1.9 Performance Curves

1-4
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KAESER OMEGA 21 Date: 06-02-98
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Safety Reqgulations

2. Safety Regulations

Read this service manual carefully and observe all cautionary references before putting the
rotary blower package into operation and before carrying out any maintenance

2.1 Explanation of Symbols and References
This symbol is piaced before all references to safety where danger to
A jife and limb can occur during work. It is especially important that these

instructions are observed and that extreme care is taken.

For their own protection inform all other users of these safety
regulations. Observe general safety and accident prevention regu-
lations as well as the safety instructions laid down herein.

This symbb0i is'placed at points where considerable attention should be

paid to recommendations, instructions, references and correct
sequences sothat damage or destruction of the blower package andfor
other equipmerit is prevented.

g} This symbol identifies environmental protection measures.

& This symbol indicates operations to be carried out by the service
technician or the operator.

. ' This buliet indicates listings:
) Explanation of the warning notice on the rotary blower:
@ Warning:
‘ Hot surface, do not touch.

2.2 Precautions
A We recommend observation of the following precautions:

« No open flames and flying sparks at the place of installation.

« Ensure that sparks or high temperatures cannot cause fire or explosion during any neces-
sary welding work on the blower package. .

« Operating personnel must be instructed on the necessity of wearing ear muffs during op-
eration of the blower package, especially during operation without the acoustic hood.

. Personnel should not linger for ong periods in the direct vicinity of blower packages with
damaging sound levels.

« Rotary blower packages may not be used for explosive, toxic, corrosive or damaging
gases. ‘ :

+ Because of the high temperatures (up to 300 °F} do not touch the air pipes during blower
package operation. Wait until the blower has cooled down and pressure has vented be-

fore attempting any repairs fo the pipework.
» Use only the lubricants recommended by the manufacturer.
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2.3 General References
A Only trained or specialised personnel may work on power driven
systems.

Before work is carried out on electrical systems, carry out the fol
lowing precautions in the sequence shown:

Lock the main disconnect in the “OFF” position in accordance with ap-
plicable lock outitag out procedures to ensure the blower package
does not restart (as per OSHA CFR 29 §1910.147),

Lock the air discharge valve in the “CLOSED” position and vent all air
trapped between the blower package and the air discharge valve in ac-
cordance with applicable lock out/tag out procedures

(as per OSHA CFR 29 §1910.147).

Attention! | The warranty’is invalid if any modifications are carried out without

previous consultation and the consent of KAESER COMPRESSORS.

24 Spare Parts

Safe and reliable operation of the rotaryblower package is only guaranteed with KAESER
original spare parts. .
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3. General

Attention! | This Service Manual must always be available at the place of installa-
tion of package.

3.1 Correct Use

The rotary blower package is intended solely for the transport of oil-free air or anyinert gas
without liquid or solids in conformity with the technical specification (see section 1.1). Any
other use is considered incorrect. Do not use this blower package for any combustible gas
applications. For special gas applications contact KAESER COMPRESSORS, INC.

The manufacturer cannot accept liability for any damage caused by incorrect use. The user

alone is liable for any risks incurred. Correct use also means compliance with installation,
removal, commissioning, operational and maintenance instructions laid down by the manu-

facturer.

This service manual is intended for operating, maintenance and supervisory personnel use
only.

3.2 Copyright
© 1994 KAESER COMPRESSORS; INC:

All rights reserved. No part of this manual may belreproduced in any torm or by any means
without permission of KAESER COMPRESSORS, INC. o
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4. Transport

4.1 Transport Instructions’

Attention! | To avoid damage to components of the rotary blower package we
recommend the use of a fork lift truck, lift truck or a sling for transport.

=

fj umﬂg )

ol

&z

©

Attention! | When transporting the blower package using a crane hook a suitable
sisal or steel sling must be used (VBG 9a).

umn%

g™
M.

I

(f Iifﬁng the blower package with a sling or rope it should be fastened to the frame and -
padded if necessary.

No side forces should act upon the blower
package when transporting with a sling. Always
use a spreader !

o]

* ~
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Avoid sudden, sharp vertical movements when lifting, lowering and transporting the rotary
blower package.

4.2 Packaging
A decisive factor concerning the type of packaging is the transport route.
The packaging conforms to the packaging regulations laid down by the German Federal
Association of Wood, Pallet and Export Packaging (HPE) and by the Association of German
Mechanical Engineering institutes (VDMA), if not otherwise contractually agreed.

Q Packaging should be recycled if possible or disposed of in an
environmentally acceptable way.

4.3 Temporary Storage

Attention! | The package must be stored in a dry room at a constant temperature
over 0°. Air inlét and.air outlet openings should be closed off to prevent
ingress of dirt.

When storage is to be longer than a‘year the block should be treated with a preserving
oil.

= Spray preserving oil onto the flanged ports, drive shaft and air chamber to protect
against corrosion.

w  Carry out an oif change annually (see chapter 9.6).

Putting into operation after a long period of temnporary storage:

] . w Remove the preserving material from the air chamber with a suitable solvent. .
s Carry out the measures detailed for installation and putiing into operation.

w  Carry out an oil change (see chapter 9.6}.
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Construction and Principles of Operation.
5. Construction and Principles of Operation

5.1 Construction

' Kaeser rotary blower packageés are defivered with the blower in the “horizontal configuration”
Horizontal configuration
« The drive shaft (11) is located at the left-hand rotor
» The following diagram shows the positions of the oil level sight glasses (8) and {9) and the

oit filler plugs {4) and (5)
I -5

TR
[ e

i
i o] d
7 8 9 10 11
1 Male foror 7 [ Oil'drain, gear end
2 Inlet port 8 Diblevel sight glass, gear end
3 Female rofor 9 Oildevel sight glass, drive end
4 Oil fifler plug, gear end 10 Oil@rain, drive end
} 5 Ol filler plug, drive end 11 Drive shaft
6 Discharge port
5.2 Principles of Compression

The KAESER Omega positive displacement rotary blower has two uniquely designed figure-
eight shaped rotors that rotate in opposite directions. As the rotor passes the blower inlet, it
traps a quantity of air and carries it around the housing to the discharge. The relative position
of the rotors is fixed by the use of timing gears which maintain the critical internal clearances
essential for high volumetric efficiencies. Rotor lubrication is not necessary since the rotors
do not touch thus keeping the discharge air free of oil.

5.2 Principles of Operation

The rotary blower is belt driven from an electric motor.

The electric motor and the blower are mounted on a common base frame.

The flow medium is drawn into the blower via an inlet silencer in which an inlet filter is
integrated for pressure applications (an in-line inlet filter is available as an option for vacuum
applications).

The air flows in a vertical direction in the discharge silencer.

The compressed air is discharged at the connecting flange of the discharge silencer.
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Installation

6. Installation

6.1 Installation Requirements

The rotary blower package must be installed in a space of sufficient size allowing free access
from all sides for maintenance and repair.

Sufficient air ventilation and exhaust conditions must be provided.
A special foundation or base is not required for installation.

Safe and reliable operation of the blower package is guaranteed only when the temperature
limits (see chapter 1. 8) are complied with.

6.2 Compressed Air Connection

The blower package is delivered ready for operation up to and including the compressed alt .
discharge connaction. .

The discharge connection downstrsam to the pipework or user should be made via a flexible
connecting sleeve, preferably a hightemperature resistant rubber sleeve.

It is especially important that necessany’safety devices, a check plate and operational
measuring and control devices are proyided,

if the air flows into a system which remaifis pressurized after switching off the blower
package, an blow-off valve or simifar device must be provided.

To ensure safe and reliable operation of the blower package it is recommended that at least
the following parameters are monitored and interlocked with the drive:

« Discharge pressure of pressure difference Ap
« Discharge temperature
) » Electrical current drawn

6.3 Electrical Connection

ﬁ Before servicing the blower package dot the following:

«» with applicabie lockout/tagout procedures to ensure the blower
does not restart.

« Lock the air discharge in the closed position and vent all com-
pressed air trapped between the blower package and air discharge
valve in accordance with applicable lockout/tagout procedures.

For proper sizing of wires and fuses refer to the table in chapter 1.3.

Please note that conductors, fuses and procedure are Kaeser's
recommendations and do not supersede any other applicable codes.

6.4 Lubricant Qil Filling

The rotary blower package is delivered with a full charge of -

lubricating oil.

Type of oil used: see chapter 1, sections 4 and &.
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8.5 Motor Wiring Diagrams
motor for the blower package is to be wired. Check

The foliowing are examples of how the

the nameplate on the motor in section 6.6 to see which example of wiring should be used.

Motor Terminal Box ™
W2 U2 V2 1oL un w2

00O

O 00
Ut Vi Wi

No Jumpers

Lt

—T— 10

Example |

Motor Terminal Box
w2 U2 vz

ul v1i Wi
3 Jumpers
M 0L w2 U

— {0 -
10l vz Vi

Example il
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Motor Terminal Box

W2 U2 y2
OO0

O 00O
Ut Vi Wi
2 Jumpers

L1

— {0

BN L2
— IO
T

GND
~

i ND

Example Ul

6.6 Examples of Motor Nameplates
6.6.1 230V wye delta and 230/460 V direct on line starting

Motor nameplate

[ 230/460 | AY |

Qperation Example wiring

230 V wye delta start |
230 V DOL (direct on ling) start i
460 V DO, start . i

6.6.2 460V wye delta and direct on line starting

Motor nameplate

[ & ]

Operétion Example wiring

460 V wye delta start b
460 V DOL (direct on line) start il
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3 Phase, 60 Hz, Dual (230/460v) Voltage, Nine (9) Lead Motor, Wye Connection

LOW VOLTAGE HIGK VOLTAGE
. Y7 {1¥}
< s 6 “ E [y
S e e~ ]
4+ — R
& ' I
r
] OPTIONAL 7 e ? 7 b ®

3
i THERMOSTATS
3

e 1 z 3 1 2 3
e P

2 LINE LINE

NOTES: .

1. INTERCHANCE ANY TWO LINE LEADS TO REVERSE
ROTATION,

2.  OPTIONAL THERMOSTATS ARE PROVIDED WHEN
SPECIFIED.

MAY BE A MULTIPLE OF THOSE SHOWN ABOVE.

3. ACTUAL NUMBER OF INTERNAL PARALLEL CIRCUITS '

3 Phase, 60 Hz, Single (460v) Voltage, Six(8) Lead Motor, Wye Start - Delta Run

RUN CONNECTION START CONNECTION
(o .
t e aae
f:‘. ] 4 - [ - -
i e
Lyd DPTIONAL
i THERMOSTATS ( X 3 s 2 3
JRRTTEEER T T T
LINE LINE
NOTES:
3. INTERCHANCE ANY TWO LINE LEADS TO REVERSE
ROTATION.
2. OPTIONAL THERMOSTATS ARE PROVIDED WHEN
SPECIFIED.

3. ACTUAL NUMBER OF INTERNAL PARALLEL CIRCUITS
MAY BE A MULTIPLE OF THOSE SHOWN ABOVE,

3' Phase, 60 Hz, Dual (230/460v) Voltage, Nine (9) Lead Motor, Delta Connection

LOWVOLTAGE . HIGH VOLTAGE
@0 o)
OPTIONAL ‘ 7 e
THERMOSTATS 7T gt §° .
B e : ‘ .

3 4 3
7 1 z

T

-

.// L] LINE . LINE
{¢e
.
Cmwsarsren=e J
NOTES:
©.  INTERCHANCE ANY TWO LINE LEADS TO REVERSE
3 AOTATION,
2. DPTIONAL THERAMOSTATS ARE PROVIDED WHEN
SPECIFIED.

3. ACTUAL NUMBER OF INTERNAL PARALLEL CIRCUITS
MAY BE A MULTIPLE OF THOSE SHOWN ABOVE.

]

3
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Putting into Operation

7.1

7.2

Putting into Operation

Points to be Observed,

Every rotary blower package is given a test run at the factory and carefully checked before

shipment. The test run confirms that the blower package conforms to the specification data
and runs satisfactorily. However, it is recommended that the blower package is inspected for
damage that could have occurred during transport. The blower package should be carefully
observed during the first hours of operation to determine any malfunction that could occur.

The user is responsible for the installation of the complete blower package.

« Before putting into operation check the correct sequence of the recommended safety
and monitoring devices and the necessary operational measuring and controf devices
for the processing technology used, ‘

« Check the valves and onirols for correct installation.

_+  Remove the blanking caps fitted during installation.

Starting Precautions

ANY NON-OBSERVANCE OF THESE OR OTHER PRECAUTIONARY
A REFERENCES (WARNING; ATTENTION) COULD LEAD TO AN ACCI-
DENT CAUSING PERSONNAL iNJURY OR DAMAGE TO EQUIPMENT.

- & Remove all packaging materials, tools and transport safety devices from the blower

package.

+ ltis expected that the user employs safe working methods and complies with all valid
" jocal operating and safety regulations when operating the blower package.

« ltis the responsibility of the user to ensure that the blower package is constantly kept in
a state of operational safety.

» Do not Sperate the blower package in spaces in which high dust poltution, toxic or in-
flammable vapors and gases can form.

« Do not connect the blower package to a different power supply than that stated on the
nameplate.

« Install the blower package in a frosi-free space where the ambient temperature condi-
tions are met.

@ Check the drive shaft of the blower for ease of rotation by turning with the hand.
@ Check the tension of the belt drive.

@ Check the oil level and top up if necessary (see chapter 9.5).

Lock the main disconnect switch in the “OFF” position in accordance
with lockout/tag out procedures to ensure the blower package does

not restart.

f Before servicing the blower carry out the following:

Lock the air discharge in the “CLOSED” position and vent all com-
pressed air trapped between the blower package and the air discharge
valve in accordance with applicable lock out/tag out procedures.
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7.3 Direction .of Rotation Check

_A_ Danger from rotating parts

¢ The rotary blower must rotate in the correct direction.
«  The correct direction of rotation is counter-clockwise when looking at the end of the
shaft.

« An arrow-indicating the direction of rotation is located on the belt guard and on the
blower.

@ if a KAESER CONTROL is provided check the direction of rotation by turning the control
switch to “* and then immiediately back to “O* again and observing the direction of rota-

tion.

@ |f the direction of rotation is iheorrect, the phase sequence in the power supply must
be changed. .

Attention! | If the blower block fotates in the wrong direction a reversal of the di-

_rection of flow and an‘évacuation of the discharge pipework occurs.
Always check the direction of rotation with the discharge line discon-
nected because the blower block could be damaged or destroyed if
foreign bodies are sucked in‘or a high vacuum is generated. '
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8. Operation
8.1 Starting and Stopping the Blower Package
Observe the safety regulations when putting the blower package into
operation.

The starting and stopping procedure depends largely on the application at hand, together
with the control devices fitted. .

Always start with the blower stationary. if back pressure is apparent in the pipework system
then suitable measures ensuring off-load starting must be taken.

If the blower package is operated via a two-speed motor the changeover from high to low
speed must be delayed, i.e.the.speed must have reduced to the lower speed or the blower
must have stopped rotating before the motor is started again at the lower speed.

The motor can be swiiched directlyto the higher speed.

Attention! | Do not switch the blower package on and off with the mains isolating
switch, Always switeh the blower package on and off with the control

switch.

8.2 Action to be taken during é Malfunction

Attention!.| General safety regulations (see chapter 2) and the corresponding
. Jocal safety regulations must be observed during-frouble-shooting -

} Restarting after elimination of a malfunction:

| ‘See chapter 7 “Puiting into Operation® _
Explanation of the symbols used in the following sections:
®1 - Have checked by a specialist.
®2 - Refer to KAESER customer service.

8.241 Abnormal running noises
Possible fault Remedy

Backlash of the gears too large. Check the backiash. If it is > 0.004°
replace the timing gears; ®1 or ®2.

Bearing clearance is too large. © Measure the clearance. Replace the
bearing if necessary; ®1 or ®2.

Rotors out of time. . Compare the conditions under use
concerning pressure difference and
speed with the conditions at delivery
on nameplate.
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8.2.2

8.23

8.2.4

Excessive blower temperature

Possible fault

Qperation with excessive pressure

difference.

Contamination of the inlet filter causing
degradation of volumetric efficiency.

Rotor clearance toc large.

Oil leaking into the air chamber
Possible fauit
Oil level too high.

Low infet volume flow
Possible fault

Excessive rotor clearance caused by
wear, especially by heavily contamina-
ted flow medium.

Inlet fiow resistance too high.

Remedy

Check the pressure difference and
correct if necessary.

Clean inlet filter.

Measure the clearance between the
rotors and check with the manufac-
turer. Rotor replacement could be
necessary.

Remedy

Drain the oil until the level is in the
middle of the oil level sight glass.
Clean out the air chamber with

- cleanser.

Remedy o
Measure the clearance between 'Ehe

rotors and check with the manufact-

rer, Rotor replacement could be nec-
essary; @1 or ®2.

Clean the inlet filter.
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9. Maintenance
9.1 Precautions to be Observed during all Maintenance and Servicing
A Work on power driven equipment may only be carried out by trained
or specialized personnel.
Before carrying out any maintenance switch off the blower and lock
out the mains isolating switch/electrical disconnect.
" Isolate and depressurize the blower package and attached piping to
zero psig. :
Ensure that no personnel are working on the blower package before
restoring power.
9.2 Regular Maintenance
Period Work te beidone see chapter,
section
2 and 24 hours after check the tension of the drive belts 19.3
initial start-up
50 hours after initial check all electrical connections for tightness and 8.1
start-up tighten, if necessary,
200 hours after initial change the lubricating oil 9.6
start-up
) monthly check the lubricating oif level 9.6
500 hours check the tension of the drive belts 93
2000 hours or atleast | ciean or change the air filter
annualiy*
1500 - 2500 hours* change the lubricating oif {mineral) 9.6
6000 - 8000 hours™ change the lubricating oil . 9.6
(KAESER Omega synthetic)
annually check all electrical connections for tightness and 9.1
tighten, if necessary
annually check the safety valve

* The maintenance period can vary depending on the cut-in frequency and environmental
conditions. The oil should be changed at least once annually, even if the blower was not in

operation.

We highly recommend that a record is kept of maintenance work done

(see chapter 11, sect. 1)
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9.3 Checking the Tension of the Drive Belts
@ Switch off the blower package (see chapter 8, sect. 1}.

A Before servicing the blower carry out the following: '
Lock the main disconnect switch in the “OFF” position in accordance
with lockout/tag out procedures to ensure the blower package does not

restart.
Lock the air discharge in the “CLOSED” position and vent all com-

pressed air trapped between the blower package and the air discharge
valve in accordance with applicabie lock out/tag out procedures.

' Check the tension of the drive belts after the first 2 and 24 hours and then every 500 hours of
operation.

Bl
: |
Ll
1  Hexnut
2  Hexnut

3 Marking pin

The tensioning device automatically adjusts the belt tension over a certain range with the aid
of a compression spring.

I the drive belts have stretched 1o the extent that the marking pin {3) is located at the lower
end of the indicating slot the belt tension must be re-adjusted.

Proceed as follows:

& Loosen the hex nut (1}.

@ Tighten the belts with the hex nut (2) until the marking pin {3) is located at the top end
of the indicating siot again.

@ Tighten the hex nut (1) again.
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9.4 Changing the Drive Belts

@ Switch off the blower package (see chapter 8.1).

Before servi.cing the blower carry cut the following:
Lock the main disconnect switch in the “OFF” position in accordance

with lockout/tag out procedures to ensure the blower package does
not restart.
Lock the air discharge in the “CLOSED” position and vent all com-

pressed air trapped between the blower package and the air discharge
valve in accordance with applicable lock out/tag out procedures.

4

Remove the belt guard complete.

q

Turn the hexagonal nut{2, see chapter 9.3) of the tensioning device upwards.

q

" Turn the hexagonal nit {2, see chapter 9.3) of the tensioning device clockwise until
the drive belts are loose,

Take off the drive belts.

Lay the new drive belts over theariotor and blower pulleys without straining them.
Set the drive belt tension (see chaptet 9.3).

Mount the belt guard.

9 9 9 9

Check the belt tension after two hours-andthen.again after 24 hours of operation.as . .
experience shows that the belts stretch mostly during this period.

Attention! | It is essential that the drive belts.are of precisely the same length
in each set and absolutely impervious to oil. For this reason, we
} recommend that only original KAESER drive belts are used.

9.5 Lubricating Oil Level Check and Top-Off

Check the lubricating oil level monthly at the gear end and drive end with the blower package
switched off. The oil tevel should never fall beiow the middle of the oil ievel sight glass.

The oii level at the sight glass changes during operation because of the rotating parts. For
this reason the check the oil level only when the blower package is shut down.

Attention! | [If the oil level has falien to 1/8" below the middie of the oil level sight
glass, the blower must be topped off according to the instructions in
the oil recommendations.

Never top off the blower above the middie of the oil level sight glass
otherwise oil could be forced into the vent chamber.

@ Switch off the blower package (see chapter 8.1).

Attention! I Before servicing the blower carry out the following:
Lock the main disconnect switch in the “OFF” positicn in accordance

with lockout/tag out procedures to ensure the blower package does
not restart.

Lock the air discharge in the “CLOSED” position and vent all com-
pressed air trapped between the blower package and the air discharge
valve in accordance with applicable lock outitag out procedures.
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Lubricating oil level at midde
of oif level sight glass

.
[*]

@ Top off with lubricating oil via the “red" oil filler plugs on the gear and drive ends of the
block until the middie of the oil level sight glass is reached. (see chapter 1.5).

Attention! | The oil chambers of the gear and drive ends are not connected to each
other. :

8.6 Lubricating Oil Change

Carry out the firstdubricating oil change after the first 200 hours of
service.

See chapter 9.2 for recommended time interval for oil change.

@ Switch off the blower package (see chapter 8.1).

Before servicing the blower carry out the following:

Lock the main disconnect switch.in the “OFF” position in
accordance with lockout/tag out procedures to ensure the blower
package does not restart. :

} Lock the air discharge in the “CLOSED” position and vent all com-
’ pressed air trapped between the blower package and the air discharge
valve in accordance with applicable lock out/tag out procedures.

Carry out the oil change with the blower block in a warm state
(approximately 131 °F).

g} Colliect the used oil in a suitable container and dispose of according to
Federal and local environmental regulations!

_ Drain the oil drain via the “red" marked oil drain piugs on the gear end drive ends.
Fill up with new lubricating oil to the middle of the oil level sight glass via the “red”
marked oil filler piugs on the gear and drive ends. (see chapter 9.5).

Use only the lubricating oil detailed in the oil recommendaiions (see chapter 1.5).

9

Attention!| Bieed ait from the oil drain lines from the drive end and timing gear
end.

9.7 Cleaning the Blower Package

@  Regularly clean the surfaces of the blower package and drive motor and keep free of
dirt and contamination.

Layers of dirt inhibit heat dissip'ation. Damage may occur through
overheating.

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 69/244



3/21/23, 10:00 AM Landmark Web Official Records Search

COMPRESSORS

Spare Parts and After Sales Service

10. Spare Parts and After Sales Service

Nameplate:

s ~ o - § Fredericksburg, VA 22404
NIELT-EISe 1R Tel. (540) 898-5500

Mode! Part-No.

‘ Year Serial-No.

psig - cim Voltage

Hz/RPM FLA

Phase HP Scﬁeme

Important:

=  Enter the data from the nameplatefound on the frame of the blower package into the
nameplate Hustrated above,

Please quote the following information for all inquiries and orders for spare parts:

Rotary blower package, MOCEI .. ueriamirs syt oe

} SEHAI NOLT oreveseersseasesessesenessessssnsssssaesssssssss sessnsassnsnssnnasssfbnesoss sennssssa asnssse

Yoar of ManUFECIUIE! .cuvrirremreeerersstsssississrssnssesssssent smasasessarns eeneees

Use only KAESER original spare parts.

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 70/244



3/21/23, 10:00 AM

Appendix

Landmark Web Official Records Search

v
COMPRESSORS

11.  Appendix

11.1  Maintenance Schedule

Rotary blower package, Model:

Part number:

Serial number:

Date

Description of work

Service hours

Signature

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#
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11.2  Safety information concerning contamination of compressors, blowers,
vacuum pumps and components

Application and purpose

Every company is respensible for the health and safety of its employees. This extends to
personnel who carry out servicing work at the company's premises or at the site of the user.

The attached declaration is intended to inform the service contractor of any possible
contamination to be found in compressors, blowers, vacuum pumps or components sent to
him for servicing. Based on this information, the service contractor can instigate the
necessary protective measures when carrying out the service work.

Preparation for shipment

Before shipping the item{s), the sénder should filt out and sign the attached Declaration of
Contamination form (one for each item) and attach a copy to the shipping documents and a
copy on the outside of the packaging;

Please note the following shipping regulations:

» drain all operating fluids
« remove filter elements
» makeall openings airtight
. pack' correctly
} » ship in suitable container _
« fix a copy of the Declaration of Contamination to the outside of the packaging
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KOMPRESSOREN [ concerning compressors, blowers, vacuum pumps and components J
Repair and/or maintenance work will only be carried out on items for which a Declaration of Contamination form has been filled out
and attached. A completed Declaration is required for each item. Any item not accompanied by a Declaration is liable to be
retiumed untouched. ltems that have been contaminated with microbiological, explosive or radioactive substances will onty be

spted when accompanied by confirmation that they have been fully decontaminated according 1o regulation.
, 115 Declaration may only be filed out and signed by the authorized representative of the ordering party (sender of the itern).

H

-Sender/dept.:

Reason for sending the item:

Contact name:
Address:

Phone / Fax:

(use rear side of form if necessary)

Specification of the item;

Modeltype name: : Accessories:
Part no...
Serialno..:
Oil used:

Condition of the item:
yes no v not known.

- has it been used?
- emptied/vented?
" openings airtight closed?

B
O
(|
~yleaned / decontaminated? 0

nogoao
[ B @70

)} Cleaning substance used:
Cleaning method:

information on_contaminams:
- with what substances has the item been in contact?
Trade name Chemical name Characteristics

a)
b)
¢)

d)

yes ne  not known
- Are the substances listed above hazardous to healtth? 0 ] ]
- Are any hazardous substances given off by heating? O O O

Which?

We declare that the information given in this declaration is true and complete and that the signatory is authorized and in

a position to make this declaration. We are aware of our liability for any damages resulting from false or incomplete

information given in this declaration and we engage to hold the contractor free of claims from third pariies for
~mpensation for damages resulting from such incompiete or false information.

name of the authorized signatory (please print):

Date - Authorized signature "~ Sender's company seal:
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Australiz

KAESER Compressors Australia Ply. Ltd. Teb.:
Locked Bag 1406 Fax:
Dandenong South, Vic. 3164 E-mail
45 Zenith Road

Dandenong, Vic. 3175

. Europe
. Austria

KAESEH Kompressoren Gas.mb.H. Tel.:
Niedetassung Osterreich Fax:
Daifingersts, 8 E-mail:
PO Box 70

4031 Linz

Belglum

KAESER Kommpressoren BV.BA Tal.:
Koasinglaan 21 Fax
2100 Deumeo {Antwarpany E-mail:
Croatla

KAESER Kompressoren d.o.0. Tel.:
Scitarjevska 24 Fax:
10000 Zagreb E-mail:
Crech Republic

KAESER Kompressoren, 5.1.0. Tel.:
Kloboukova 75 Fax:
148 00 Praha 4 - Chodov E-mall:
Denmark

KAESER Komprassorer A/S Tel.:
Skniagangen 7 Fax
2690 Karslunds E-mail:
£ngland -

HPC Enginesring PLC Tol:
Vigteria Gardens Fax:
Burgess Hit E-mail:
*Nest Sussex RH15 8RQ

Estonla

KAESER Kompressorid Tel.:
Lak 15 Fax .
12815 Tallinn E-mail:
Finland

KAESER Kompressorit Oy Tel.:
“hiilipolku 7 Fex:
01720 Vantaa &-mall:
France

KAESER Compresseurs S.A, Tel.:
3, av.cu Bateillon-Cermagnole Libenté  Fac
69518 Vaulx-en-Velin Cedex

Goemmany

KAESER Kompressoran GmbH Tel:
PO Box 2143 Fax:
6410 Coburg E-mnail:
Greece .

A Industrial Equip SA Tel:
403, D. Moutsopoulou stir., Fax
185 41 Karninia - Pirasus E-mail:
Hungary

KAESER Kompressoren K. Tal.:
HEbdlkt u. 32 Fax
1118 Budapest E-mait:

0061/3-9791-5999
0061/3-8791-5733
air@kassper.com.au

0043/70-38 60 51-0
0043/70-38 67 BO
kaeser.inz@ plus.at

0032/3-326 30 62+63
0032/3-326 35 73
info.belglum@ kasser.com

00385/1-230 41 26 + 27
00385/1-230 41 28
kaeser-komprassoren1@ri.tel.hr

00420/2-67 91 1683
00420/2-67 91 1884
keeser@dip.cz

0045/46 15 43 34
0045/46 15 43 35
into.denmark @ kaeser.com

0044/1444-24 16 71
0044/1444-24 7304
geoffnoulgate @ hpeple.co.uk

0037265 62 955
00372/65 63 045
kaeser@onine.es

00358/3-41 32 04 00 |
003568/9-41 32 04 50
info.finland@kagser.com

00334 723744 10
D034 75 2645 15

0045/3561-640-0
0048/9561-640-130
info@kaeser.com

0030/1-42 08 700 7
0030/1-42 09517
vamviaso@hol.gt

0036/1-203 38 70
0036/1-386 41 60
kaesar.hu@mail.datanst.hu

Ireland

KAESER Compressors Ltd.
Linit 43/44 Westem Padoway
Business Park

Ballymount Road

Dublin 12

ltaly

KAESER Compressor s.r.l.
Via det Fresatore. 5

Zona Ind, Roveri

40128 Bologna

Luxembourg

Aeinort S.4r).

48, Z.1., rue de la Poudrerie
Leudalanga

8P 1312

1013 Luxambourg

The Netherlands
Gietan B.V.
Pruisische Veldweg 20
Postbus 3

7550 AA Hengelo OV

Norway

KAESER Komprassorer AS
Vprpetveien 38

1540 Vestby

Poland

KAESER Kormpressoran Sp.z.0.0.

Ul. Taneczna B2
02-829 Warszawa

Partugal

Motivar Técnica

Ar Comprimido,

Inct Rap. Equip.lde
Rua dos Correios, 164
Luparda Ponte

4780 Vila das Aves

Romania

KAESER Komprassoren S.r.l.
Str. Caralman 117, Sector T
Bucurestf

Sweden

KAESER Kompressorer AB
Linjalvéigen 6

Box 7329

18714 TEby

Swiss

KAESER Kompressoren AG
Grofackerstr. 15

PO Box Watt

8105 Regansdorf

Slovenia
KAESER Kompressorar

* Na poljanah 45b

2106 Maribor

Spain
KAESER Compresoras 5.L.

P.1. Malpica Sta. Isabst C/E, percela 70

50016 Zaragoza

Turkey

Topkapi Endiistri
Maltari Ticaret A.S.
Millet Cad No. 180-184
34270 Topkapi-lstanbul
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Tel.:
Tel:
Fax

Tel.:
Fax
E-matl:

Tol.:
Fax

Teal.:

E-mail:

Tel.:

E-mall:

Tal.:

E-mail:

Tel:

Esrrail:

Tel.:

E-mail:

“Tel:

E-mail:

Tel.:
E-mall:

Tel:
Fax

Tel.:

E-mail:

00353/1-456 54 33
1850/369400 (National)
00353/1-456 73 28

0039/051-60 23 011
0030/051-53 B6 11
info.italy@kaesar.com

00352/3780 37 0
00352137 90 37 90

0031/74-245 24 52
0031/74-245 22 13
info@giatartnl

0047/64-98 34 00
0047/64-98 34 0%
info.norway @ kaesor.com

0048/22-644 86 65
0D48/22-644 B8 68
kaeser.pcland @ kaeser.pl
service.warszawa @ kaesat.pl

D0351/252-82 03 40
00351/252-82 03 47
motivariecnica @ mail.talepac.pt

0040/1-223 1510+ 22315 1%
0040/1-222 83 79
004077-665 45 36 (Service)

. kaeser@opansys.ro

0046/8-630 10 55
0048/8-530 10 65
vlf torpman @kaeser.com

0041/1-87163-63
004 1/1-87163-90
info.swiss @kaeser.com

00386/62-102 764
00386/62-102 757
kaeser.kompressonen @siol.net

0034/976-46 51 45
0034/976-46 5% 51

0080/212-534 04 10
0090/212-524 58 46
alpzor@topkapi group.cOmLEr
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iubj;  FW: Part Numbers for Drive Components
ste:  9/26/2001 3:30:20 PM Mountain Daylight Time
rom: johnm@tacotech.com (John Miles}

0: breedingwei@aol.com

ioyd,
:all me if you have questions.

ohn R. Miles
ACO Technologies

—Oiriginal Message—

o Jonathan Eubank [mailto:jonathan.eubank@kaeser.comyj
ient: Wednesday, September 26, 2001 1:54 PM

o: johnm@lacotech.com

ic; shei.meadows@kaeser.com

iubject: Part Numbers for Drive Components

ar John,

he following units were ordered under the submitted PO numbers. Please
ee the following:

ACO PO## 011490-00:
$53-5HP SN 10683 Belt: ANSPZ087 Sheaves: AN455109 & AN455‘i12 Sys Fem #2

/B 53-5 HP SN 1064 Belt: ANSPZ962 Sheaves: AN45110 & AN455110 Syskem  ® L

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 76/244
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sbj;  FILTER ELEMENT REPLACEMENT NUMBERS
~ 9/27/2001 10:34:07 AM Mountain Daylight Time
.1 johnm@lacotech.com {John Miles)

y breedingwei@aol.com (Boyd Breeding {E-mail))

oyd,

our PO numbert494-02
MEGA PACK BBS3 (2") INLETFILTER NUMBER IS SOLBERG 851

all if you have questions.

»hn R Mile
ACO Technologies
36-1004 ext 103

Headers

eturn-Path; <johnm@tacotech.com>
eceived: from ry-xd03.mx.aol.com {rly-xd03.mail.aol.com [172:20.105.168]) by air-xd05.mail.aol.com (v80.17) with ESMTP

MAILINXD58-0927123407; Thu, 27 Sep 2001 12:34:07 -0400

eceived: from redhat.inshift.com (63.226.119.250]) by fy-xd03.mX.aol.com (¥80.21) with ESMTP id MAILRELAY INXD37-

327123346; Thu, 27 Sep 2001 12:33:46 -0400

~seived; from john (cpe-24-221-253-40.ut. sprintbhd. net [24.221.253.40])
‘by redhat.inshift.com (8.11.0/8.10.0) with SMTP id BRGWdF27678
for <breedingwei@aol.com>; Thy, 27 Sep 2001 09:32:38 -0700

rom: "John Miles" <jchnm@lacotech.com>

»: "Boyd Breeding \E-mailt)" <breedingwei@aol.com>

ubject; FILTER ELEMENT REPLACEMENT NUMBERS

ate: Thu, 27 Sep 2001 10:32:29 -0600

lessage-D: <000001c14772$01d71040$0d00a8c0@john>

[IME-Version; 1.0

ontent-Type: text/plain;
charset="isc-8859-1"

ontent-Transfer-Encoding: 7hit

Priority; 3 (Normal)

MSMail-Priority: Normal

Mailer: Microsoft Qutiook CWS, Build 9.0.2416 (9.0.2910.0)

nportance: Normal
MimeOLE: Produced By Microsoft MimeOLE Vv5,00.2919.6600

Monday, October 01, 2001 Amorica Online: Breedingwel Paga: §

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#
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WESTATES

VENT-SCRUB

ADSGRBERS

LOW COST

TREATMENT

SYSTEMS FOR

MALODOROUS AND

VOC EMISSIONS
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Benefits and Features:

sFull service application support from
equipment sizing, carbon usage model-
ing, in-house activated carbon analysis,
canister monitoring services 1o on-site
carbon changeour services or adsorber
exchange and spent carbon recycling.
»Applications to 3000 SCFM. Higher
flows can be handled chrough operation
of units in parallel or by using
RB-Series adsorbers.

*The VSC-1200 and VSC-2000
adsorbers have forklift channels for easy.
handling.

*Ready-to-use systems, simple
installation and operaton. -

«The VSC-200, VSC-400, VSC-1200
and VSC-2000 adsorbers are manufac-
tured to UN specifications and meet
requirements as mnsportatidn containers
for RCRA hazardous spene carbon.

*A wide variety of hose kits and pipe
racks are available to simplify
installation.

sLow cost operation makes carbon

treatment economical.

«Sturdy steel construction.
£ie

) '

Our toral service package includes on-size
carbon changeout by OSHA-trained personnel.

Landmark Web Official Records Search

SIMPLE AND ECONOMICAL

Industry Applicatioh.s Include:
+API separator vents

«VOC control from soil vapor extrac-
tion (SVE) systems and airstrippers
*Wastewater and product storage
rank vents

+Précess vents

sRefinery and chemical plant process
water SEwWer vents

#] aborarory heod exhausts

The Vent-Scrub™ adsorbers have been
proven 1o be the simplest and most cost
effective way to weat.matodorous and
VOC emission problems. The sturdy
steel construction and spedially formu-
lated corrosion resistant internal coating
ensures long service life and low mainte-
nance, The Vear-Scrub™ adsorbees
contain a distribution system thar allows
for uniform air flow distribution across
the carbon bed, assuring full performance
from the cerified activated carbon.

Spent Carbon Recydling

At the time of purchase or rental of the
Vent-Scrubs™, arrangements can be
made for on-site service or adserber
exchange 2nd reactivation of the spent
carbon, U.S. Filter/Westates will pro-
vide instructions on sampling the spent
carbon and completion of our spent
carbon profile form. Spenr carbon
acceptance testing can be performed at
our certified faboratory located in
Vernon, California.

The spent carbon will be reactivated at

our RCRA permined facility where the .

contamninants are thermally destroyed.

When requested, a certificate of

reactivarion will be issued.

Carbon Bed Life Estimates

U.S. Filter/Westates maintains an
extensive organic compound properties
database that is used with our propri-
etary isotherm computer modeling
program to estimate carbon usage rares.
The isotherm mode! predicts the effects
of relative humidity and temperature

to give an improved estimate of the

carbon usage rares. Technical support is

available to help develop the most cost

effective solutions for your applications.

Vent-Scrub™ Safety Considerations
The adsorption of organic contemi-

" nants on activated carbon is an exother-

mic process, i.e. involves the release of
heat. The following safety issues should
be considered when installing and using
activated carbon systems:

+Certain chemical compounds such as
ketones, aldehydes, organic acids and
organic sulfur compounds may form
reactive species on the carbon surface
and under certain conditions may lead
to a high temperarure rise. If you are
unaware or unsure of reactions that
may occuf, appropriate tests should

be performed before installing the
Vent-Serubs™.,

*Ar high YOC concentrations of
organic compounds the hear of
adsorption can lead to an increase in
carbon bed temperature. The heat can
be controlled by a number of

techniques such as dilution of the

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#
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A COMPLETE SERVICE PACKAGE

—
VSC-1200/
Vesse} Specificarions ~—2 VSC-200-2 VSC-400-4 VSC-2000 VSC-3000 VSC-8000
Inler Connection . 2"FNPT 4" FNPT 4" FNPT 10" Flange 12" Flange
Quder Connecdon 2 MPT 4" ENPT 4" FNPT 10" Flange 12" Flange
Manhole Top Top 16" Top 20" Top 20" Top
Internal Distribution™ Ve PVC PVC . . * FRP FRP
Exterior Top Coaring Enamel Enamel Polyester Polyester Polyester
: urcthane urethane urethane
Carbon Fill Volume (cn.ft) 70 14.0 35/63 108 286
Cross Sectional Arca(sq.ft) 2.8 4.9 112 ‘ 18.0 442
Approx. Carbon Weight (bs.): 200 400 1000/1800 3000 8000
Shipping Weight 250 480 126%54?1/ 4500 - 4400
==Carbon steel and stainless steel internals are also available.
‘The VSC-8000 ships without carbon instalied. Operating weight is approx. 12,400 Ibs:
Operating Specifications .
Flow, cfm {max.) 100 300 500 1500 3000
Pressure, psig {max.} 15 6 15 5 - 5
Vacuum, in. Hg {max.) 18 N/A 12/6* 6" we? " wed
Temperature °E (max) 140 140 140 140 140
B *For vacuum greaser than 6 in. Hg on VSC-2000, contact your U.S. Filver/\Westates representatives
3For vacuum service on VSC-3000 zud VSC-8000, contact your ULS, Filter/Westates represencadve
— VSC-200 VSC-400, VSC-1200, VSC-2000
inlet flow, nirrogen blanketing of " . ]
the carbon system or prewerting & g 7
W I
the carbon bed. g A £ ' 7
= y Zz ' heavc ol y /
3 ;! VAV
°
Please contact your local g i é s 7/
g ' 4 5 * s f YSC-12008
.8, Filter/ Westates account 3. W § . B A 7
. . 2, P a, A ¥
representative for technical 3 L3 P
2 R B
sapport concerning the control , e = L /’/
of carbon bed temperaturces, ) PR % 3 [ 109 20 20 +00 500
FLOWRATE (SCFM) FLOWRATE {SCFM)
VSC-3000 VSC-8000
g A B
< S P
E u
§'|s / ;ﬂ / d
§ mﬂ/ / § w vsgiacon
o . a
W10 / w L)
% / g . - //
E P <~ i A <
£ -
L~ R H
] |
[ 5 500 aso 00 TS P08 108 1200 1330 1500 nﬂ w ) W 1200 1500 WG 2100 2400 70O 2000

FLOWRATE (SCFM) FLOWRATE (SCFM)
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SCHEMATIC DRAWINGS
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All information presented herein is belicved seliable 2nd
in accordance with accepred engineering practice.

1.5, Fieer/Westares makes no warnndes as to com-
pletencss of informacion. Users are responsible for evalu-

ating individual producr suirabilicy for specific applica- '

cions, US. Filter/Westares assumes no liabilicy whasoev-
e for any special, indireat or consequential damages
arising from the sale, resale or misuse of its products.
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Technical Support

With many years of experience in the
applications of activated carbon, com-
bined with our lzborarory and comput-
er-modeling capabilities 2dds up to the
kind of technical support reqquired for
quickly solving adsorption related
problems. The challenge handled by
U.S. Filrer/Westates is the quick identi-
fication, evaluarion and implementation
of the most cast-effective solution for your

air and water treatment applicadons.

WESTATES

U.S.Filter/Westates
Baytown, TX 800-659-1723
Warren, NJ 800-659-1717

Los Angeles, CA 800-659-1771
Qakland, CA 800-659-1718
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USF/llestates-Phoenix  Fax:602-485-5908 Aug 18 '00 8:30 P.02

llff ifer
TER WESTATES Teaphone 602-923-8552
S e Facsimile 602485-5808

2907 E, Cochise Roxd
Phoanix, AZ 85028

August 18, 2000

Boyd Breeding

Wasatch Environmental
2410 West California Avenue
Salt Lake City, Utah 84104

Dear Mr. Breeding:

It has been a pleasure speaking with you. US Filter/Westates Carbon (Westates)
is pleased to present our proposal for your activated carbon needs. Westates
has over 25 years experience in ¢arbon adsorption technologies and can provide
the following benefits:

» Tumn-key Service. We provide on-site services, vessel exchange
service, spent carbon transportation, and off-site reactivation (our own
state-of-the-art facility), technical support, full line of quality certified

. . activated carbons. :

» Responsible management of your liabilities. Westates can provide
the stability, resources and experience to address your fong term
requirements for carbon services.

Based on our conversation and information provided, Westates can provide the
following equipment and services:

EQUIPMENT

Vent Scrub 200 disposable carbon adsorption vessel with 2-inch fittings and
approximately 200 pounds of granular reactivated carbon.

VSC-200-2-SCC601
UNIT WITH PREPAID DISPOSAL®
(As Non-Hazardous Spent GAC}: - $ 400.00/unit
FREIGHT TO AND FROM SITE
(Approximate): $ 150.00/unit

LAB FEE : :
(For Profiling Non-Hazardous Spent GAC): $180.00

0] A = = =
ttps ecordsearch k| gcou ty.gOV/Land arkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumbe &QUICkSea chSelection=# 83/244
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USF /llestates—Phoenix Fax:602-485-5908 fug 18 '00 8:31 P.03

~Prepaid disposal inciudes purchase, transportation to and from site, and

reactivation of spent GAC.

Oakland Regional Service

An inventory of these units is maintained in our '
the vessels can be delivered to.

Center. This ensures quick response and often
your site within two days.

SPENT CARBON PROFILE PROCESS

Westates requires that all clients submit information on our Spent Carbon Profile
Forms regarding their carbon and process generating it. Wasatch is responsible
for any costs associated withvprofiling and manifesting the spent carbon. Profiling
of RCRA spent carbon requires separate sample analysis be performed in
compliance with our facility's'Waste Analysis Plan. The Spent Carbon Profile fee
quoted above is for non-hazafdous or non-RCRA spent carbon only; profiling for
RCRA spent carton required separate sample analysis be performed in
compliance with our facility's Waste Analysis Plan at an alternate cost of
$400.00. Please contact Westate§’ in, Phoenix (602-923-8552) for assistance in
completing the profile and manifest forms.

REACTIVATION SERVICES

Built and placed into commercial operatioriin 1992, Westates provides its state-
of-the-art EPA RCRA permitted reactivation plant in Parker, Arizona for
reactivating spent carbon classified as non-hazardous or hazardous. This plant
is located on a greenfield site without any previous industry or other use of the
area that would pose a threat of liability for generators shipping their spent
carbons to Parker. Westates customers receive priority service for the Parker

Ptant.

Many companies like DuPont, Chevron, FMC, Hewlett Packard and many more
have successfully audited our facility. We would be pleased to arrange an audit.
Let us know how we can assist you.

Westates can provide spent carbon reactivation services in an economical and
environmentally safe manner. All reactivation services will be concluded with the
issuance of a Certificate of Reactivation that certifies the reactivation, in
accordance with Federal reguiations, by a thermal process that removed and
destroyed volatile and semi-volatile contaminants adsorbed onto the spent

carbon.
TECHNICAL SUPPORT

Westates Carbon's Technical Services Group maintains and operates a state
certified laboratory for analysis of contaminants on spent carbon, provides spent’
carbon testing for profile approval process, cpnducts research and development,

https://recordsearch.kingcount i
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USk A/destates—-rnoenlx  Fax:oUZ—4ud=ouus HUg 13 WU 8.0 r.ug

maintains Quality Control and Quality Assurance program for activated carbons
used by Westates.

ience and is currently the
Dr. James Graham, who has over 25 years of experien :
Chairman of the ASTM Committee D-28 for Carbon, heads our Techmcal‘ '
Services Group. Dr. Graham and his staff are available to address our clients
technical questions and consult on issues related to carbon as well as other

applications.

By using Westates, Wasatch will benefit from higher quality products, efﬂc‘fe;qt
service, lower overall costs and proper management of your long-term liabilities.

Shouid you have any questions. regarding any of the above, please do not
hesitate to call me. A .

Sincerely,
Lucien D. Tender
- Account Manager

A A mEmme are A S aRT AR a0 POrF Ad
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USFilter
Material Safety Data Sheet

SECTION 1 ~ CHEMICAL PRODUCT AND COMPANY INFORMATION

********************#***************************************************

Product Name: ACTIVATED CARBON, CC SERIES, KG SERIES, KP SERIES, AG SERIES
Part Number:100 ' Chemical Family: activated carbon

Manufacturer’s Name: U.S. FILTER WESTATES CARBON

Address: 5375 South Boyle Avenue, Los Angeles, CA 90058
Product/Technical Information Phone Number: (323) 277-1500
Medical/Handling Emergency Phone Number: CHEMTREC 1-800-424-9300
Transportation Emergency Phone Number: CHEMTREC 1-800-424-9300

Revision Date/Revision Number: Septerber 8, 2000/#6

SECTION 2 - COMPOSITION INFORMATION

#****************************************************************#****** _

Chemical Nanie Percent by Weight CAS#
Activated Carbon 100 | 7440-44-0

SECTION 3 - HAZARDS IDENTIFICATION " -

**************************************:{:*********************************
Appearance & Odor: black granules without taste or odor .
Emergency Overview: Dust that contacts eyes may be. irritating or cause meghamcal
ifjury. Dust may cause slight skin irritation. Dust may be 1mtanng.to_th§ respiratory
tract and cause coughing or sneezing. Ingestion of powder may be irritating to thg .
gastrointestinal tract. Warning: Wet activated carbon depletes oxygen from the air and

' therefore dangerously low levels of oxygen may be encountered. Whenever workers
enter a vessel containing activated carbon, the vessel's oxygen content should be
determined and work procedures for potentially low oxygen areas should b?’ fo%lowec‘!.
Fire &Explosion Hazards: When burned, hazardous products of combustion including
carbon oxides can occur. Irritating and/or toxic gases due to degompo_smon of the
product may be generated during a fire. Fight fire from a s:afef distance from a protecte:d
location. Contact with strong oxidizers such as ozone or liquid oxygen may cause rapid
combustion. . . . _ _
Primary Route(s) of Exposure: Eye contact, skin contact, ingestion, or inhalation are
ail possible routes of entry. _
Inhalation- Acute Effects: Dust may be irritating to the respiratory tract and cause
coughing or sneezing. o
Skin Contact-Acute Effects: Dust may cause slight skin irritation.

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 86/244
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ACTIVATED CARBON, CC SERIES, KG SERIES, KP SERIES, AG SERIES, Page 2 of 6

SECTION 3 - HAZARDS IDENTIFICATION (cont)

*****************#******************************************************

Eye Contact- Acute Effects: Dust that contacts eyes may be irritating or cause

mechanical injury.
Ingestion- Acute Effects: Ingestion of powder may be irritating to the gastrointestinal

tract.
. SECTION 4 ~ FIRST AID MEASURES

*********************************************w**#**********************
Inhalation First Aid: Remove affected person from area to fresh air and provide oxygen
if breathing is difficult. Give artificial respifation ONLY if breathing has stopped and
give CPR ONLY if there is nobreathing and no pulse. Obtain medical attention.

Skin Contact First Aid: Washskin for 5 minutes with flowing water and soap. Clothing
should be discarded or washed before reuse. Obtain medical assistance if irritation
develops. DO NOT instruct person to neutralize affected skin area,

Eye Contact First Aid: Immediatelyirrigate eyes with flowing water continuously for

15 minutes while holding eyes open. Contacts should be removed before or during
flushing, Seek medical assistance if irrifation develops. DO NOT instruct person to
neutralize.

Ingestion First Aid: Vomiting may need tobe induced if directed by a physician or
poison control center. DO NOT have unqualified personnel induce vomiting. Obtain

medical attention immediately. ‘
Medical Conditions Aggravated: Respiratory ailients may be aggravated by exposure

to this product.
Note to Physician: No specific antidote, treat patient symptomatically.

SECTION 5 - FIRE FIGHTING MEASURES
************************************************************************
Flash Point/Method: Nonflammable
Auto Ignition Temperature: 840°C (1,7 10°F)

Upper/Lower Explosion Limits: not applicable

Extingunishing Media: Water spray, carbon dioxide, foam or dry chemical

Fire Fighting Procedures: In the event of a fire, wear full protective clothing and
NIOSH approved self-contained breathing apparatus with full face piece, operated in the
positive pressure mode.

Fire & Explosion Hazards: When burned, hazardous products of combustion including
carbon oxides can occur. Irritating and/or toxic gases due to decomposition of the
product may be generated during a fire. Fight fire from a safe distance from a protected
location. Contact with strong oxidizers such as ozone or liquid oxygen may cause rapid

combustion.
Hazardous Products of Decomposition and /or Combustion: Carbon oxides.

NFPA Ratings:
HEALTH-1 FLAMMABILITY-0 REACTIVITY-0  OTHER-none

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#
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ACTIVATED CARBON, CC SERIES, KG SERIES, KP SERIES, AG SERIES, Page 3 of 6

SECTION 6 ~ ACCIDENTAL RELEASE MEASURES
*************************?*******************#**************************
Clean up spills in a manner that does not disperse dust into the air. Handle in accordance
with good industrial hygiene and safety practices. These practices include avoiding
unnecessary exposure, and removal of material from eyes, skin, and clothing. Dispose of
virgin (unused) carbon (waste or spillage) in a facility permitted for non-hazardous
wastes. Spent (used) carbon should be disposed of in accordance with applicable laws.
Do not reuse empty bags. Dispose of'in facility permitted for non-hazardous wastes.

DO NOT DUMP INTO ANY SEWERS, ON THE GROUND OR INTO ANY BODY

OF WATER. All disposal methods must be in compliance with all Federal, State, Local
and Provincial laws and regulations. Regulations may vary in different locations. Waste
characterizations and complian€e with applicable laws are the responsibility solely of the

. ‘waste generator.

_ SECTIONT - HANDLING AND STORAGE
*******#**********************#*****************************************
Handling: Avoid dispersion into air.” Keep containers dry and closed. Follow good
handling and housekeeping practices to minimize spills, generation of airborne dusts, and
accumulation of dusts on exposed surfaces!” Use with adequate exhaust ventilation to
draw dust away from workers’ breathing zones.~Prevent or minimize exposures to dusts
by using appropriate respirators, gloves, and eye protection. Wash exposed skin areas
thoroughly with soap and water. Use caution when pouring, using pneumatic transport,
swirling, etc. as this material can become electrostatically charged. :

Storage: Avoid breaking bags or spilling media so asto avoid possibly creating residual
dust. Store in ambient atmospheric conditions. Product should be stored in a closed dry
container. Maintain good housekeeping procedures. ‘Store away from strong oxidizers
such as ozone, liquid oxygen, chlorine, permanganate, etc. '
General Comments: Containers of this material may be hazardous when empty since
they retain product residues (dust, solids); observe all warnings and precautions listed for

the product.
SECTION 8 -PERSONAL PROTECTION! EXPOSURE CONTROL

*********#**************************************************************
Respiratory Protection: Use NIOSH/MSHA approved respiratory protection equipment
appropriaté to the material and/or its concentration where airborne exposure is likely. If
exposures cannot be kept to a minimum with engineering controls, consult manufacturer
to determine appropriate type equipment for a given application. Observe respirator use
limitations specified by NIOSH/MSHA or the manufacturer.

Skin Protection: Wear appropriate dust resistant clothing and gloves.

Eye Protection: Safety glasses with side shields are recommended for any type of
handling. Where eye contact or dusty conditions may be likely, dust tight goggles are
recommended.

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#
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ACTIVATED CARBON, CC SERIES, KG SERIES, KP SERIES, AG SERIES, Page 4 of 6

SECTION 8 -PERSONAL PROTECTION/ EXPOSURE CONTROL (cont.)
*************************4‘:**********************************************
Ventilation Protection: Provide ventilation if necessary to minimize exposure. Dilute
ventilation acceptable, but local mechanical exhaust ventilation preferred, if practical, at
sources of air contamination such as open process equipment. The following publication
offers ventilation guidelines and techniques: "INDUSTRIAL VENTILATION, A
MANUAL OF RECOMMENDED PRACTICE" available from the ACGIH.

Other Protection: Safety showers, with quick opening valves which stay open, .and eye
wash fountains, or other means of washing the eyes with a gentle flow of cool to tepid tap
water, should be readily available in all areas where this material is handled or stored.
Water should be supplied through insulated and heat-traced lines to prevent freeze-ups in

cold weather.

Exposure Limits:
OSHA PEL-TWA: 15 mg/m’ (total),)s mg/ m’ (resp)
OSHA PEL-STEL: 10 mg/m’

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

*#*****#*********#******************************************************

Appearance & Odor: black granules without taste or odor

Vapor Pressure: zero Vapor Density (Air=1): not applicable
Boiling Point: not applicable Melting Point: not applicable

Specific Gravity: 0.25 - 0.60 g/cc Solubility in Water: Insoluble
Volatile Percentage: 0% pH: not'determined

Flash Point/method: Nonflammable " Auto Ignition Temperature: 840°C

Upper/Lower Explosion Limits: not applicable Other: none

SECTION 10 - STABILITY AND REACTIVITY

************************************f***********************************
Stability: This product is considered stable under the specified conditions of storage,

shipment and use. » .

Incompatibilities: Contact with strong oxidizers such as ozene, liquid oxygen, chlorine,
permanganate, etc. may result in rapid combustion. Avoid contact with strong acids.
Polymerization: Hazardous polymerization will not occur.

Decomposition: Hazardous decomposition will produce carbon oxides.

Conditions to avoid: Store away from strong oxidizers such as ozone, liquid oxygen,
chlorine, permanganate, €tc. Moist air will reduce the operating life.

SECTION 11 - TOXICOLOGICAL INFORMATION
********#*********#******#**********************************************
INHALATION — Acate: Inhalation of carbon dust is mildly irritating to the lungs and
can immediately give rise to an increased mucociliary transport and airway resistance
mediated by the vagus. The inhalation LC30 (Rat) is > 64.4 mg/l.
INHALATION — Chronic: There are no known chronic inhalation effects.
SKIN CONTACT - Acute: Skin contact is expected to be slightly irritating. The
primary skin irritation index (rabbit) is 0.

https: i i
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ACTIVATED CARBON, CC SERIES, KG SERIES, KP SERIES, AG SERIES, Page 5 of 6

SECTION 11 - TOXICOLOGICAL INFORMATION {cont.)
s ook ok ke 3k ok ok okok skok ok ***********g}:*********?k************************************
SKIN CONTACT — Chronic: There are no known chronic dermal effects.
EYE CONTACT — Acute: Eye contact can cause conjunctivitis, epithelial hyperplasia of
the comea, as well as eczematous inflammation of the eyelids.
INGESTION — Acute: Carbon is practically nontoxic. The probable oral lethal dose
(human) is greater than 15 g/kg; more than one quart (2.2 Ibs) for a 70 kg (150 1b) person.
INGESTION - Chronic: There are no known chronic ingestion effects. g
CARCINOGENICITY/MUTAGENICITY: There are no known
carcinogenic/mutagenic effects.
REPRODUCTIVE EFFECTS: There are no known reproductive effects.
NEUROTOXICITY: Thered@re.no known neurotoxic effects.
OTHER EFFECTS: No other toxic effects of carbon are known. ,
TARGET ORGANS: Target organs include the respiratory system and the

cardiovascular syster.

SECTION 12 - ECOLOGICAL INFORMATION

************************************************************************

This material, in its original state, is not Hammnful to the environment.

SECTION 13 - DISPOSAL.CONSIDERATIONS
F——— e e TR T TR T AL R R SR L L L E L bbbl
Cléan spills in a manner that does not disperse dust into the air, preferably a wet-down
procedure or vacuum. If material is not contaminated, spilled media can be rebagged.
Material that cannot be used or chemically reprocessed/and empty containers should be

| disposed of in accordance with all applicable regulations. Product containers should be

thoroughly emptied before disposal. Generators of waste material are required to
evaluate all waste for compliance with RCRA and any local disposal procedures and
regulations. NOTE: State and local regulations may be more stringent than federal

regul ations.

Warmning: Wet activated carbon depletes oxygen from the air and therefore dangerously
low levels of oxygen may be encountered. Whenever workers enter a vessel containing
activated carbon, the vessel's oxygen content should be determined and work procedures

for potentially low oxygen areas should be followed.

SECTION 14 — TRANSPORTATION INFORMATION

************************************************************************

DOT Shipping Description: Not DOT Regulated
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ACTIVATED CARBON, CC SERIES, KG SERIES, KP SERIES, AG SERIES, Page 6 of 6

SECTION 15 ~ REGULATORY INFORMATION

sk s ek R o ek ok R Bk ok ok sk ok oo R R Rk K sk sk sk sk ok ek sk ko sk ok sk ek kR ko ok
CERCLA SECTION 103 (40CFR302.4): no RQ: none
SARA SECTION 302 (40CFR355.30): no
SARA SECTION 304 (40CFR355.40): no
SARA SECTION 313 (40CFR372.65): no
SARA HAZARD CATEGORIES, SARA SECTIONS 311/312 (40CFR370.21):

ACUTE: yes CHRONIC: no FIRE: no REACTIVE: no SUDDEN RELEASE: no
OSHA PROCESS SAFETY (29CFR1910.119): no
CALIFORNIA PROPOSITION 65: no

SECTION 16 — OTHER INFORMATION

P ————————n L R L e kb

Disclaimer: The information contained herein is based on data considered accurate.
However, no warraniy is expressed.of implied regarding the accuracy of these data or the
results to be obtained from the user thereof. It is the buyer’s responsibility to ensure that
its activifies comply with federal, stategprovincial and lacal laws.

Created by: James R. Graham
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SERIES DS-300 FLOW SENSORS

Flow Calculations

Installation and Operating Instructions,

BULLETIN F-50

INSPECTION

Inspect the sensor upon receipt of shipment to be certain.

it is as ordered and not damaged. If damaged, contact
carrier.

INSTALLATION ,

General — The sensing ports of the flow sensor must be
correctly positioned for measurement accuracy. The instru-
ment connections on the sensor indicate comrect position-
ing. The side connection is for total or high pressure and
should be pointed upstrearn. The top connection is for
static or low pressure. .

Location ~ The sensor should be installed in the flowing line

with as much straight run of pipe upstream as possible.
This will provide a flow profile as ideal as possible. A rule of
thumb is to allow 10-15 pipe diameters upstream and &
down. The table below lists recommended up and down

piping:

PRESSURE AND TEMPERATURE
Maximum 200 psig at 200°F.

UPSTREAM AND DOWNSTREAM DIMENSIONS IN TERMS OF INTERNAL DIAMETER dF PIPE

*SEE NOTE #1 .
MINIMUM DIAMETER OF STRAIGHT PIPE
UPSTREAM CONDITION UPSTREAM '
DOWNSTREAM
IN-PLANE QUT OF PLANE
One Elbow or Tee 7 9 5
Two 90° Bends in Same Plane 8 i2 5
Two 90° Bends in Different Piane 18 24 5
Reducers or Expanders 8 8 5
All Vaives o4 24 5
*See Note 2

*Note #1: Values shown are recommended spacing, in terms of internal diameter for normal industrial metering requirements.
For laboratory or high accuracy work, add 25% to values.

*Note #2: Includes gate, globe, plug and other throttling valves that are only partially opened. if valve is to be fuily open,

use values for pipe size change. CONTROL VALVES SHOULD BE $ OCATED AFTER THE FLOW SENSOR.
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POSITION

Be certain there is sufficient clearance between the mount-
ing position and other pipes, walls, structures, etc, so that
the sensor can be inserted through the mounting unit once
the mounting unit has been instailed onto the pipe.

Flow Sensors should be positioned to keep air out of the
instrument connecting lines on liquid flows and condensate
out of the lines on gas flows. The easiest way to assure this
is to install the sensor into the pipe so that air will bleed
into, or condensate will drain back to, the pipe.

For air or gas flow:

Install in upper Condensate drains
quadrant of pipe back ta pipe

For liquid or steamn flow:
Instafl in fower Air bleeds back
quadrant of pipe to pipe.

FLOW

/—SENSOR

BLEED
L

BLEED
H

I
i
i
1
|
i
1
|
|
I
|
]

L

i

WATER FLOW

Landmark Web Official Records Search

INSTALLATION

1. When using an A-160 thred-o-let, weld it to the pipe
wall. If replacing a DS-200 unit, an A-161 bushing
{1/4x*s"} will be needed.

2. Drill through the center of the thred-o-let into the pipe,
with a drill that is slightly larger than the flow sensor
diameter.

3. Instalt the packing gland using proper pipe sealant. If the
packing gland is disassembled, note that the tapered
end of the ferrule goes into the fitting body.

4. Insert the sensor until it bottorns against the opposite
wall of the pipe, then withdraw 1/16" to allow for thermal
expansion.

5. Tighten packing gland nut finger tight. Then tighten the
nut with a wrench an additional 1'/: turns. Be sure to
hold the sensor bady with a second wrench to prevent
the sensor from turning.

INSTRUMENT CONNECTION

Connect the side pressure tap to the high pressure port of
the Magnehetic (air only) or Capsuhelic gage or transmitting
instrument and the top connection to the fow pressure port.
See the connection schematics below.

Bleed air from instrument piping on liquid flows. Drain any
condensate from the instrument piping on air and gas flows.

Opeén.valves to instrument to place flow meter into selvice.
Fof permanent installations, a 3-valve manifold is recom-
mended to allow the gage to be zero checked without
interrupting the flow. The Dwyer A-471 Portable Test Kit
includes such a device.

FLOW

B el e

%— SENSCR
I

AIR OR GAS FLOW
anm . DRI_.?IN
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SERIES DS-300 FLOW SENSORS
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FLOW CALCULATIONS AND CHARTS

The following information contains tables and equations for
determining the differential pressure developed by the DS-
300 Flow Sensor for various flow raies of water, steam, air
or other gases in different pipe sizes.

This information can be used to prepare conversion charts
to translate the differential pressure readings being sensed
into the equivalent flow rate. Where direct readout of flow is
required, use this information to calcutate the full flow dif-
ferential pressure in order to specify the exact range of
Dwyer Magnehelic or Capsuhelic gage required. Special
ranges and calculations are available for these gages at
minimal extra cost. See bulletins A-30 and F-41 for addi-
tional information on Magnehelic and Capsuhelic gages
and DS-300 flow sensors.

For additional useful information on making flow calculations,
the following reference is recommended: Crane Valve Co.
Technical Paper No. 410 “Flow of Fluids Through Valves,
Fittings and Pipe.” It is available from Crane Valve Co., 104
N, Chicago St., Joliet, IL 60431. Phone 815/727-2600. Price
including shipping is $20.00

| "t
Using the appropriate differential pressure equation from page 4, calculate the differential pressure generated by the sensor
under normal operating conditions of the system. Check the chart below to determine if this value is within the recom-
mended operating range for the sensor. Note that the data in this chart is limited to standard conditions of air at 60°F {15.6°C)
and 14.7 psia static line pressure or water at 70°F (21.1°C). To determine recommended operating ranges for other gases lig-

uids and/or operating conditions, consuit the factory

Note the column on the right side of the chart which defines velocsty ranges to avoid. Continuous operatlon within these can

result in damage to the flow sensor caused by excess vibration.

Flow Operating Ranges Operating Ranges Velocity Ranges
Pipe Size Coefficient Air @ 60°F & 14.7 psia Water @ 70°F Not Recommended
{Schedule 40) K> {D/P Inches W.C.} (D/P Inches W.C.) (Feet per Second)

1 0.52 11010 186 4.00 to 675 146 to 220
1% 0.58 1.15t0 157 4.18 10 568 11310 170
1% 0.58 0.38t0 115 1.36 to 417 96 to 144

2 0.64 0.75t0 75 2720271 7110 108 .
215 0.62 1.72t0 53 6.221t0 193 56t0 85

3 0.67 03910 35 1.4310 127 42t0 64

4 0.67 02810 34 1.021c 123 28to 43

6 0.71 0.64t0 11 231tc 40 15t0 23

8 0.67 0.10t0 10 0.37t0 37 9510 15

10 0.70 0.17t0 22 0B80to 79 64to 10
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POSITION

Be certain there is sufficient clearance between the mount-
ing position and other pipes, walls, structures, ete, so that
the sensor can be inserted through the mounting unit once
the mounting unit has been installed onto the pipe.

Flow Sensors should be positioned to keep air out of the
instrument connecting fines on liquid flows and condensate
out of the fines on gas flows. The easiest way to assure this
is to install the sensor into the pipe so that air will bleed
into, or condensate will drain back to, the pipe.

For air or gas flow:
Condensate drains

Install in upper :
quadrant of pipe back to pipe
For liquid or stearn flow:
instalt in lower Air bleeds back
quadrant of pipe 1o pipe.
——
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INSTALLATION

1. When using an A-180 thred-o-let, weld it 10 the pipe
wall. f replacing a DS-200 unit, an A-161 bushing
(/¢ x3/e") will be needed.

2. Drill through the center of the thred-o-let into the pipe,
with a drill that is slightly larger than the flow sensor
diameter.

3, Install the packing gland using proper pipe sealant. If the
packing gland is disassembled, note that the tapered
end of the ferrule goes into the fitting body.

4. Insert the sensor untii it bottoms against the opposite
wall of the pipe, then withdraw 1/16" to allow for thermal
expansion.

5. Tighten packing gland nut finger tight. Then tighten the
nut with a wrench an additional 1'/s turns. Be sure to
hold the sensor body with a second wrench to prevent
the sensor from turning.

INSTRUMENT CONNECTION

Connect the side pressure tap to the high pressure port of
the Magnehslic (air only} or Capsuhelic gage or transmitting
instrument and the top connection to the low pressure port.
See the connection schematics below.

Blaed air from instrument piping on liquid flows. Drain any
condensate from the instrument piping on air and gas flows.

Opentvalves to instrument to place flow meter into service.
For permanent installations, a 3-valve manifold is recom-
mendéd-to allow the gage to be zero checked without
interrupting the flow. The Dwyer A-471 Portable Test Kit
includes such a device. ’

M X
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1. Any Liguid 1. Any Liguid

DIFFERENTIAL PRESSURE EQUATIONS

Q (GPM) = 5668 x K x D2 x 1/ AP/S¢ AP (in. WC) = Q2 x Sf
( ! K2 x D4 x 32.14

2. Steam or Any Gas

= D2 \/ AP 2. Steam or Any Gas
Q (ib/Hr) = 3591 x Kx X p X P . WO Qz
3. Any Gas K2 x D4 x p x 128900
Q (SCFM) = 1288 x Kx D2 x P x AP Any Gas
-V (T+460) x Sg 8 A’p (in. WC) = Q2 x Sg x (T+460)

K2x D4 x P x 16590

TECHNICAL NOTATIONS
The following notations apply:

AP = Differential pressure expressed in inches of water column.
Q = Flow expressed in GPM, SCFM or PPH)as shown in equation.
K = Fiow coefficient — See Values Tabulated'cn page 3.

D = Inside diameter of line size expressed in.inches. For square
& rectangular ducts use D= -\/ 4 x Height x Width
m
P = Static Line pressure (psia)
T = Temperature in degrees Fahrenheit (plus 460="Rankin)
p = Density of medium in pounds per cubic foot

. Sf = Sp Gr at flowing conditions

Sg=

Sp Gr at 60°F

oA e

SCFM TO ACFM EQUATION

147 4+ PSIG 520+
SCFM — AGFM x ( e ) ( it )

14.7 460 L °F
ACFM — SCFM x ( 147 + PSIG ) ( 520 )

520

POUNDS PER s7p, . POUNDS PER scr. ( 147 ( 460 + °F )

CUBIC FOOT ~ CUBIC FOOT 14.7 + PSIG

POUNDS PER _ POUNDS PER 147 + PSIG ( 520
cusic FooT “CT- = cusic FooT STP" X ( 47 460 & °F

1 CUBIC FOOT OF AIR — 0.076 POUNDS PER CUBIC FCOT AT 6G°F AND 14.7 PSIA
*(520 — 460 4- 60°) Std. Temp. Rankine

©Copyright 1996 Dwyer Instruments, inc. Printed in {.5.A. 6/96

FR 72-440451-01
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(uality design and construction features

Bezel provides flange for fush mounting in =
panel.

Clear plastic face Is highly resistant to
preakage. Provides undistorted viewing of
pointer and scale.

Precision litho-printed scale is accurate
and easy to read.

Red tipped pointer of heat treated aluminum
tubing is easy to see. It is rigidly mounted on
helix shaft.

Pointer stops of molded rubber prevent pointer

“Wishbone” assembly provides mounting for
helix, helix bearings and pointer shaft,

Jeweled bearings are shock-resistant mounted;
provide virtually friction-free motion for helix.
Motion damped with high viscosity silicone
fiuid.

Zero adjustment screw is conveniently
located in plastic cover, accessible without
removing cover. 0-ring seal provides
pressure tightness.

Helix is precision milledt from an alloy of high magnetic permeability. Mounted in jeweled
bearings, it turns freely to align with magnetic field of magnet to transmitpressure indication
to pointer.

SERIES 2000 MAGNEHELIC®*— MODELS AND RANGES
STOCKED MODELS in bold

The models below will fulfill most requirements. Page 4 also shows examples of spe-
eial models built for OEM customers. For special scales furnished in ouncessper
square inch, inches of mercury, metric units, ete., contact the factory.

Q-ring seal for cover assures pressure
integrity of case.

Blowout plug of silicone rubber protects
against overpressure on 15 PSIG rated
models. Cpens at approximately 25 PSIG.

Die cast aluminum case is precision made.
Iridite-dipped to withstand 168 hour salt
spray test. Exterior finished in baked dark
gray hammericid. One case size used for all
standard pressure ranges, and for both
surface and flush mounting.

Silicone rubber diaphragm with integrally
molded O-ring is supported by front and rear
plates. It is locked and sealed in position with
a sealing plate and retaining ring. Diaphragm
motion is restricted to prevent damage due 1o
overpressures.

Calibrated range spring is fiat spring steel.
Smalt amplitude of motion assures
consistency and long fife, It reacts to pressure
on diaphragm. Live length adjustable for
calibration.

Samarium Cobalt magnet mounted at one
end of range spring rotates helix without me-
chanical linkages. .

.- Dual Scale Enullsmelric Models ]
.~ Mode! Y- Ranmge, :]' ~Rangs,-. i
Numbet In.W.C. | PaorkPa Pﬂnn
{ : 0-125 Pa: ']~ $53.50
. .0-250Pa . ¢ - 53.50
0-500P2 I . 53.50
.=-0—700Pa" - 53.50
01O0kPa k. B3.50
C0-1.5kPa. | - -53.50
. 0-20kPa §3.50
0-25kPa " [ . 5350

: g
Mndel lm:hes -

Humber mf Water|” Pi
2000-001] 025

Jeoottsen: [ o
53,50 |2000-200M [ G-
50 | 20002560
- J2000-500M:

. §2000-300M: F. G-80. .
- ¥auoe-Teocw | o

: it 2000-150CH |-
s LR L2 2000300GH | 000 | 550 zaa;:::;ﬁ Rang
- S350 e L N R L gy o FA0GRG .
| 83.500 | -ZeroCenter Ranges - Nismbs .-
S50 50 [2300-4CM 5551 28001 kPa-
3501 50, ] 2300-10CM $ 'Dﬂ 2000-1.5kPa |
-, 53,60 % i
53.50:
. 53.59-
- §3.50 |
' 53.50 §.
2159 5350 |.

Accessories . -
A-310K, 3-Way Vant Valve.
A-321, Salaty Relief Vaive...
A-432, Portabls Kit...
A-605, Alr Filter Kit ...
A—G‘lﬂ. P|pe Mount Kjt

- sLmlal Pnrposnnann
;- ScaleNo. 2401 . Seald NgI24q2
0 | Square Root. - a
00 | Specity Range Speclly Ranga ;‘-

Modsrzooo-oom rane - Dsm

- Blank Scala -

aINsso
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Compound Spirahielic® Pressure Gage

2
3
7]
o
e
o,

VT e e e

Rccurate, Easy-lo-Read 4°/2" Dial, 307 HG 1o 100 psi

R -
T ASaRIGAIBE. - /) {5451]
| 4-41/64
ﬂ% I !;117.01
Y= N iy CUIR
- I
| : o T
~ fasa T iAo BLock

e

ible gases and liquids.
Standard and

Safety is assured with solid

ASME B40.! design fits existing cutouts foreasy

The Series 7100 Compound Spirahelic® Pressure Gages employ
2 unique triple helix Bourdon tube for precision measurement of compat-
Vacuum pressure readings down to 80" Hg for
ASME Grade 2A (%2% of full scale) and 1A (1% of full scale) accuracy.
turret mount cases available. Solid brass or 316 stainless
steel connection block features convenient dual. 4" NPT female ports.

front case desigh and rear blowout hole.

replacement.

Model

STOCKED MODELS in bold
HES (5 ~Lags..

71120300 | 30Hg-
TH1B-G030C
71110-6030C
7115-60458
TI1B-GO45C
FIHC-G0450
7111-60600 1
7111B-G060C

7411060600 |- 30 H- 0
. F11-G100C, § 30Hg0F
ANBG100C
7ANE6100C

.

Series 61000 gages feature an exira sensitive bronze di-
A accuracy in ranges to 100 inches w.c.

aphragm for ASME Grade

The Series 62000 employsa
psig with Grade B accuracy.

al gas and other compatibi

e gases and liquids..

bronze Bourdon tube for ranges to 360
Both measure pressures of air, natur-

114 NPT-

l_usoj

\

s em

PHYSICAL DATA

Size: 414 - Design conforms to ASME B40.1.

Accuracy: Model 7112-ASME Grade 2A (2% of full scale); i
Model 7111-ASME Grade 1A {1% of full scale). !

Pressure Connection: %" NPT female, duplicated back and botiom. E

ASME Specifications: Confonms 10 ASME B40.1.

Woetted Parts: Beryliium copper Bourdon tube, nickle plated brass

connection block: Incone® %-750 Bourdon tube, 316 Stainless Stee!

connection biock. .

Housing: Black polycarbonate case and clear acrylic cover. i

Movement: Direct drive of pointer. H

Overpressure: 150% of full scale. Normal operation should be between 25%

and 75% of full scale. . )

Calibration: Vertical mounting standard.

Temperature Limits: -65'to 180'F (-54" to 82.2'C).

Weight: 1tb., 11 oz. (766 al

STOCKED MODELS

Mode! 7111 —ASME Grade 1A .......ovnvieneen $ 91.00
Model T112-ASMEGrade 2A . -« ocovven v ne 101.00
Standard Accessory: (1) %" NPT stainless steel plug

Qptional Accessory: :
No. A-341 Brass adapter, Y& NPT X G2A. .......... 12.50 .

Sories

sk Pnagsyng Gages

B2000 Exceptions! Value ina 21/2" Gage

PHYSICAL DATA
Dial/Pointer: Aluminum
Housing: Stee! with black baked
enamel finish
Diaphragm/Bourden Tube:

Ph b

r bronze 5
Connection: %" NPT bottormn-
std. ' NPT back 61000U,

52000U

Operating Mechanism:
Polycarbonate and brass
Accuracy: 651000, ASME Grade A—
1% midde  half of scale, 2%
remainder 61015 only — 1% mid-
die half of scale, 3% rermainder
52000, ASME Grade B — 2% midda
half of scale, 3% remainder

Tempel

160°F (-40 to 71°C)

®heoms subiect 1o Schdiule B dscounts.

L Filled Gages

The Series 63000 Liquid-Filled Pressure G
performance in applications where vibration,
ca) shock, and pressure spikes are common,

Series(iaOOD..............................$18.50

14P

ages offer superior

pulsation, mechani-

D
63000
oo H
91/4" sl Scale Disl, ASME Grads B
PHYSICAL DATA STOCKED MODELS
Accuracy: ASME Grade B, MODEE. MoDEL |
#3-23%. 1
Mediz Clean, NoCosh e{qjjs&'_e FAN
. Gases, -7 630
Bourdort Tuber Phosphor brorzs. B
Auninusn
H 3 plastic.
Connaction: 14* NPTM), brass bot-
i Solutiore Ghycerne.
© Weight 15k

Dvwyer Insirumeres,Inc. P.O. Box 373/Mickigan Ciy, lndiana 46361/Phane 219 479-8000(Fax 219 872:9057 » UK. Phone (014941451707 » Ausirafia Phone (02) 9756-5355
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Series
BT

Bimetal Thermometers

2", 3" or 5" Dial, Dual Seale, 1% FS Accuracy, External Reset

Series BT Bimetal Thermometers offer aceurate, reliable service
even in the toughest environments, These corrosion resistant units are
constructed from stainless steel and hermetically sealed to prevent exys-
tal fogging. The bimetal element direetly drives pointer, eliminating
gears and linkage. An external reset serew allows field calibration and
easytoread aluminum disl minimizes parallax error. Choose back con-
nection or adjustable angle for ezsy viewing and installation, Adjustable
models can be rotated a full 360° and tilted over 2 180° are. NOTE: When
using in pressurized applications, use a suitable thermowell.

BACK COVNECTION ADJUSTABLE ANGLE
. CONNECTION
PHYSICAL DATA
Accuracy: +1% ful scale.
Response Time: <40 seconds.

Maximum Head Temperature: 200°F (93°C).

Maximum Stem Temperature: not o exceed 50% overrange or
1000°F {538°C) or 800°F (427°C) continuously.

Immersion Depth: minimum 2° in liicts, 4° in gas.

Stermn Diameter: ¥* O.D.

Materials of Construction: 304 stainless steef stern, glass crystal,
anodized aluminum dial, Series 300 stainless stee! head, bezel, and
mounting bushing, .

STOCKED MODELS . Process Connection: 1 NPT on 2* dial size.
Madel Dial Size, 1 - Temperature Degree J

Number 'smn Length| . ﬁanu';. °F(°C) ,mv.,qF("c) l _ Price APP“CATIONS . . . .

W i —L - 'I:erqperatu:e Measurement in boilers, burners, ducts, air condi
oY —— tioning systems, furnaces, manifolds, stacks, steam generators,
— g}'gg:ggg g_. :_ 20%//%%%(0-21%%) ) 120(25)) Sgggg ventilation systems, refrigeration systems, piping, grain elevators,

TrERSS | LY | wma) g ggs) o mmme ol |

PR F . - 39 uggested Specifications: o
. sﬂﬁgg }?%ﬁ%g - | g g g gggg Bimetal thermometer shall have a direet driven pointer, dual seale
1 8 i - dial and £ 1% fall sezle aceuracy. Thermometer shall be hermeti-
o R R L e cally sea].ed with an external reset. Stem shail be constructed of
BTA5405D 5 4 - D/250(-20/120 zizg;".- 92.00@ 304 Stainless Steel. Thermometer shail be Dwyer Model

BTAS5605D 5,6 0/250(-20/120" - 22) - | 92.00® No.BT . ’ : L

@ tems subject to schedue B discounts

Mode!
ST250

Smimne MnumTlmrmumman

2" Dual Seale Bial, 2% Fulf Seale Rectiracy

Temperature

PROTECTIVE GOVER &
HEAT COLLEGTOR baas

Head Size: 2° (5.08 cm).
Mounting: Two Alnico rmagnets
on back,

Height: 2 (1.27 cm),

Case: Alumirum with optically
clear crystal.

Weight: 2 0z (56.7 g).

PHYSICAL DATA
Temperature Range: 0 to
250°F {(-20 to 120°C).
Accuracy: £2% full scale.
Sensing Element: Bimetal coi,
Response Time: approximately
one minute. .

APPLICATIONS

Manifolds, platens, boilers, air ducts, furnaces, engines,
motors, bearings, enclosures, cabinets, drums, plumbing, pip-
ing, refridgerators, and other ferrons surfaces.

Measure the temperature of hoilers, air duets, motors,
bearings, furnaces or other surfaces with Model ST250-
Surface Mount Thermometer. Dual magnet design allows
easy mounting on any ferrous surface. Bi-metallic thermal
sensing coil provides quick temperature measurement with
£2% full seale accuracy.

Model ST250 Surface Mourt Thermometer

147

Dwyer Instruments, Inc. RO, Box 373Michigan City, Indiana 46361/Phona 219 879-8000/Fax 219 872-8057 « UK, Phone (01494)-461707 « Austrafiz Phons (02) 8756-5355

W i iteri i ion= 102/244
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No. 56515

2 S0 PRI Fotlacs s

5-YEAR FANTECH LIMITED WARRAKTY

Teat of warranty available ox request. See "Manufacturers'
. Warranties” on page opposite inside back cover.

PLASTIC CENTRIFUGAL IN-LINE BUCT FANS

w For use in commercial and residential outdoor and wet location applications
such as spa and hot tub venting

= Fans are caulked at motor serews, wiring cables, and along seams; suitzble
for radon gas mitigation

» Remote mounted fans have lower sound levels than comparable surface
mounted fans . o

» {JL Listed (E128817) for outdoor use/wet locations and in conditioned
airstreams of up to 140°F -

= Housing manufactured of Engineered Thermoplastic. UL Recognized and UV
protected

= Totally enclosed, 115V, 60 Hz, ball bearing motor

= Mounting bracket and duct clamps included; vertical or horizontai mounting

= External wiring box with waterproof gasket keeps wiring compartraent dry

= 100% Speed Controllable; see No, 56203 speed control listed below

= Fans not for use in coitosive environments

1o, 5C963

Duet Prassure Switch
No. 56968

ible

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#

Duct " CEM Alr Dafivery @ RPM Shown | Motor Data Overall Dimensions, (In.} ’

ola, 0 02 A 080 040 “15 24~ 25 [Max- Mar | lnfey  Widhless Fantech  Stack h
: i % "® % WO W W W 5 |itm wansowie oa  Fowe  Fange| Madsl  No, L mer g
3 TR T R N R T T |oess 42 | 3% 9% 5% 78 | FRI0G  SCE1E  S2V8.89 $172.85 6,
4 § 23 220 198 170 142 114 18 - — 2411 93] M 1% 53 Y4 [ ERIS0 5517 29893 18527 7‘3
i 8 423 400 366 332 207, 260 168 -~  — j2964 144 1 7T 134 6% 14 | FR225  SC318 49098 30420 10
i 10 563 530 403 456 - 419  38p 204 .~ — 2617 230 | oW 134 % 14 | FR250  §C315 592385 36743 110

i
i

2,

" TCENTRIFUGAL IN-LINE Duct FANS

5-YEAR FANTECH
LIMITED WARRANTY

fext of warranty available on request. See *Manufacturers’
Wareanties® on page opposite inside back cover.

I

Fantech certifies that the in-line
duct  fans shown herein are

The ratings shown are based on
tests.and procedures performed
in < accordance  with AMCA
EskW pyblication . 211  and .AM%A
Publication 311 _and comply with the

licensed to bear the AMCA Seal. .

» Externally mounted terminal box, 134" deep

= Direct-drive in-tine fans for industrial,
commercial or residential use for heating,
ventilating and cooling applications

= Galvanized steel housing with powd:
baked ename! finish poer coated,

= Totally enclosed, 115, 60 Hz, bal] beanng, ciass B
motor

® Maxifnum operating temperature; 140°F

w Prewired fans inciude mounting bracket

= Remote mounted fans have lower sound levels -
than comparable surface mounted fans e

I Publication 8jeand AMOA Certified _-s;_)e?.d contmlavailable;saeeolumnbelow
g requirements & e Horizentat or vertical mounting
= UL Listed for zesidential range hoods
A Imenslons {In.} { ° -

Dust CFM'@ Statie Pressure Shown” por e, | i :

. . . or Deee . | Tntet anlel Slock Speed .
Dl aF o ogm e o e o gy 1 | Sew, AP atls | Oulet Dz Wi | Model  Wo.  Comvi G M
» ¥ i & R IETER) 5 B4 OM43 50003 gige0l oy
S| W M. o & 9 m w — | &3 @R w %W G pmu dme 2% Ats o
8| 52 495 M9 Mo 4H a5 2@ 180 | 87 |2030 R PA OGS0 Bl onn Avms  SGeld 29006 21
BEPEBEEERNEREELIREEY TR B B
] 6 190 16® e 16 15 16 510 | 1700 500 | 12 AT TEA (RDIZXL 4YmMd0 Sgaor e S0

dard 301 .

(*) The sound ratings shown are loudness values in fan sones at 5 ft. from test infet duct per AMCA

- ACCESSORIES FOR IN-LINE D

UCT FANS

. . . No. 5!
[A] Adjustable Plastic Grille. For exhaust or supply. White. No. scSle.‘ ;-":5‘.23
b, F Shog. = -
(h:) ﬁm‘l" svi«lw List Each W ;
4 HG4 5C520- 520,04 $11.80 18
] HGE 5£571 267 15.73 15
8 DB 5522 48.43 30.02 2.2 e
Back-draft Damper. Spring tension. Galvanized sheet metal. . -t.:kjﬁrilln Damper s@ :anahle
Dia.  Fanl Shpa- y pecd Conlro)
i Weder ki st Eath W[5 variable Speed Control. 8.0 Atups. For use on duct fans listed
r Py 55T YRR 10,66 0.5 above which are rated less t _an 0 Waf:ts. . ; .
g Egﬁg ggggg ég-;‘% gggg ?g No. 56203, Shpg. wt. 0.3 Ibs. List $31.06, ) A
10 RSX10 56526 6847 4244 15 Each.ocrueereseee 8242
GER | 372y
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MODELS 508, 508MG, 509,
509MG, 509S & 509SMG
AUTOMATIC WALL FANS

LREAD AND SAVE THESE

INSTRUCTIONS
WARNING

TO RERUCE THE RISK OF FIRE, ELECTRIC
SHOCK, OR INJURY TO PERSONS, OBSERVE THE FOL-
LOWING:

1. Use this unit only in the manner intended by the manu-
facturer. If you have questions, contact the manufac-
turer at the address or telephone number listed in the
wamanty.

2. Before servicing or cleaning unit, switch powar off at
sarvice panel and lock the service disconnecting means
to prevent power from being switched on accidentaily.
When the service disconnecting means cannot be
locked, securely fasten a prominent warning device,
such as a tag, to the service panel.

3. Installation work and electricai wiring must be done by
a qualified person(s) in accordance with ali applicable
codes and standards, including fire-rated construction
codes and standards.

4, Sufficient air is needed for proper combustion and exhausting‘of gases
through the flue (chimney) of fuel buming equipment to prevent backdrafting.

‘ Follow the heating equipment manufacturer's guideline and safey standards
such as those published by the National Fire Protection Association (NFPA),
and the American Society for Heating, Refrigeration and Air Conditicning
Engineers (ASHRAE), and the local code autherities.

5. When cutting or drilling into wall or ceiling, do not damage electrical wiring
and other hidden utilities.

8. Ducted fans must always be vented to the outdoors.

7. it this unit is to be installed over a tub or shower, it must be marked as
appropriate for the application.

8. Never place a switch whera it can ba reached from a tub or shower.

9. This unit must be grounded.

TO REDUCE THE RISK OF A RANGE TOP GREASE FIRE:

1. Never leave surface units unattended at high settings. Boilovers cause
smoking and greasy spiltovers that may ignite. Heat ciis slowly on low or

3 medium settings..

. Always turn hood ON when cooking at hlgh heat or when cooking flaming
foods.

3. Clean ventilating fans frequently. Grease should not be allowed to accumulate
on fan or filter.

4, Use proper pan slze. Always use cookware appropriate for the size of the
surface slement.

TO REDUCE THE RISK OF INJURY TO PERSONS IN '!HE EVENTOF A RANGE

TOP GREASE FIRE, OBSERVE THE FOLLOWING:*

1. SMOTHER FLAMES with a close-fitting lid, cockie s or metal tray then
tumn off the bumer. BE CAREFUL TO PREVENT BURKS, I the flames do not
gooutimmediately, EVACUATE AND CALL THEFIRE AF!“fMENT
NEVER PICK UP A FLAMING PAN - You may be bum

2 .

3. DO NOT USE WATER, including wet dishcloths or tows 'w‘&vio[em steam
axplosion will resuft. -

4, Lise an extinguisher ONLY If:

A. You know you have a Class ABC extingu:sher and you alr’ﬁady know how to
operate it. %

8. The fire Is small and cortained in the area where it staned
C. The fire departmant is being called, .

D. You can fight the fire with your back to an exit. -
*Basest on “Kitchen Firesafety Tips” published by NFPA. =

CAUTION

i
1. For general ventitating use only. Do not use to exhaust hazad'bibg or axplo-
sive materials and vapors. P
To avold moter bearing damage and noisy and/or unbal i )
keep drywall spray, construction dust, etc. off power unit..=t=:
3. Please read specification label on product for further infor
quirermnents. B

TOOLS AND
MATERIALS REQUIRED - &

s

2

Q Straight blade screwdriver 0 Tape measure or ruter and pencit
0 Drill, electric or ratchet drive O Elsctrical supplies of typs needed
~Mammer to comply with local codes

. Bliers @ 4-1/2' of 1x2 for framing instalia-
& 1=1/4" Spade bit tlon opening )

QClreular saw O High quality caulking compound

0 Saber saw

508MG, 509MG

4.

PARA REDUCIR EL RIESGO DE INCENDH
HORNILLAS:

1. Nunca deje sin atender las unigades d

5. Cuando corte o faladre en una pared o ¢
8. Los ventiladores con canductos deben s
‘i
8.
9.

. Nunca cologue un interruptor donde pued)

Landmark Web Official Records Search

MODELOS 508, 508MG, 509, 509MG,
509S y 509SMG VENTILADORES
AUTOMATICOS DE PARED

“_

LEA Y CONSERVE ESTAS

INSTRUCCIONES
ADVERTENCIA

PARA REDUCIR EL RIESGO DE INCENDIO, DEECARGA
ELECTRICA, O LESIONES PERSONALES, CUMP I
SIGUIENTES PUNTOS: >
1. Sclamente use esta unidad de la manera propuesta-por. 9!
fabricante. Si tienpe alguna pregunta, péngase on contacta con
el fabricante en la direccin o teiéfono anotados enia garantia
2. Anles delimpiar o de poner en servicio la unidad, agague el
interrupter en el panel de servicio, y asegure el panel de
sarvicio pa:aevuarqueseenuendaaccsdemalmeﬁte Cuando
el dispositivo para desconectar i servicio elécinice no puede
ser cefrado con aigin tipo de traba, sujete fuertemente al paned
de servicio, una etiqueta de advertencia prominente. !
3. &l trabajo de instalacién y el alambrada eiécirico deben de
:le\rgr;; a mbl?spor personal calificado de acuerdo ?5’.5 todos
os codigos normas aplicables, i endo los
SOQSMG normas de c)ar)nstmcclén c?)ﬂ;-ma meenggsuy sy

Se requiere una cantidad de aire suficiente f pa:a la combustion y escape de gases porla
chimenea del equipo que quema combustibig para pravenir la retrogresion de fa lama. Siga
lases) nes y estandares de segu para equipos de catefaccién del fabricante,
tales como los publicados por la Ascciacigh Nacional de Proteccion Contra ncendios
{NFPA por sus siglas en inglés), y la Soci Americana de ingeniercs de Calefaccion,
Refrigeracién y Aire Acondicienado (ASHRAE), y los codigos de Igs autoridades locales.
asy, No dane ios cables e%éctﬂcos i otras.

instalaciones no visibles,
C pre ventllados hacia el exterior, .«
Si esta unidad va a ser instalada sobre bafera o ducha,debe ser marcad® tomo.
apropiada para dicha aplicacién. & - :

¥ ser alcanzado desde la baiiera o la ducha.
Esta unidad debe ser conectada a fisma
DO A GRASA ACUMULADA EN LAS
do tengan ajustas allos. Los !
reboses pusden provocar humo y defra pueden incendiar.
Caliertte lentamente el aceite en un aj ‘ ’
Stempre ENCIENDA la campana cuand
alimentos que se pusdan incendiar,
Lirpie con frecuiencla los ventiladores. No dehe pe
ventilador nt en %E‘:itm

Utilice un sartén dh tameo adacuiado. Slemmuuhce of utensll ado al mmaﬂn
det elsmento da sUperficle. w °

8 Ia grasa s8 acumule en ol

PARA REDUCIR EL RIESGO DE LESIONA PERSONAS RESULTADO DE UN INCENDIO

DEBIDO A GRASA AWHULADA

1.

EN HQRN!.I.AS PROCURE LO SIGUIENTE*
AHOGUE LAS LLAMAS con una tapa Nﬁd& ¢ charola de metal, después apague la
hornilla, TENGACUIDADOAFIN DE EVITAR QUEMADURAS, Silas lamas no se apagan
de Inmediato, EVACUE Y AVISE ALOS BOMBERCS.

NO LEVANTE NUNCAUNASARTEN QUE ESTE ENLLAMAS - Usted se podrd quemar.”

. NCUTILICE AGUA, incluyendo toallas de codina mojadas - puede resultaruna explesién :

de vapor violenta.

LUtilice un extinguider SOLAMENTE sk

A. Usted sabe que tiene un sxtinguidor de clas ABC y I sabe uthizar,
B, Elincendio es paquaiio y contenide dentro del drea donde se inlclé.
€. Los bomberos han sido avisados.

" D. Usted puede combatir 8 incendio con una saflda a su espalda.
* Basado en las recomendaciones para ‘Seguﬁdad en la Cocina” publicadas per la NFFAde

fos EEUN.

PRECAUC!ON

2,
3.

. Solamernte para uso de ventilacién general. No se use para axtraer materiales o vapares
peligrosos o explosivos. Fa I P
Para evitar dafios al cojinete det mator y/o impulsores ruidosos o desequilibrados, mantenga
la fuente de potancia lejos de rocios de yeso, de polvo de construccisn, ete.

Lea la atiqueta de especificaciones del producto para mas informacién y requisitos.

HERRAMIENTAS Y MATERIALES
NECESARIOS

3 Destornillador de hoja ancha

0 Cinta tétrica o regia y Ypiz

Q Taladro o perforador 03 Accesorios eléctricos del tipo
QO Martille necesario para cumplir con los cddigos
O Alicates locales.

QO Broca de espada de 3,18 cm (1-1/4"plg.). O Madera: 1,38 m de 2,54 cm x 5,08 cm
O Slema circular (4-1/2 pies de 1x2 pulg. ) parala abertura
O Sierra saber . de la instalacién del marco

Q Masilla de sellar de alta calidad

INSTALLER: Leave This Manual With The Homeowner. HOMEOWNER: Use and Care Information on Page 4.

INSTALADOR: Deje este manual con &l duefio de casa. DUENO DE CASA: Informacién del uso y mantenimiento en la pagina 4.

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#
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TYPICAL INSTALLATION sz INSTALACION TIPICA

This unit mounts between walls 4-1/27 to 9-1/2" thick. Esta unidad se monta entre paredes de un grosos entre
Outside housing flange is fastened to casing strips 11,43 cmy 24,13cm (4-1/2 plg. y 9-1/2 pig.} Etborde exte-
% rior de la caja se sujeta a las tiras de! contramarco de 2,54

1 x 2's). See Fig. 1. if sheathing behind siding is not
o0d, p)rovide egtra supports be?ween walls (naifed or cm x 5,08 ¢m (da 1 x 2 pulg.).
crewed to siding}. Vea ia figura 1. Si el revestimiento de detrds de! entablado
no es de madera, proporcione soportes exira entre las
paredes (clavadas o atornifladas al entablado).

PREPARE FAN
1. Remove motor assembly by loosening mounting PREPARACION

, rotati bly and lifting motor assem- | F1G. 3
B out o s poueing. (10,20 /D\ DEL VENTILADOR

2. Usa care when handling motor bracket assembly -
ry ¥ 1. Saque el conjunto del motor aficjando los tomilios de
Cc

to prevent damage to blade. Do not set down as-

sambtly with weight of mator resting on the blade. S8 MIN. ABOVE FLOGR montaje, girando el conjuntoy levantando el conjurtta del
3. Pull inner housing out of outer housing. OR 22* MIN. ABOVE HEAT 2 GIOTDC ma;?:’;‘:azilaf:‘fr::}mg':g;:o del motos
ermove wir iri SOUACE . Use especi a
“ fs‘arovid:dﬂ: g?ai?;c;:rﬁz:g)b?fg%mg)f wiring box MINIMC DE 1,48 m SOBRE B - 14 DIA prevenir dafio a la hélice del ventilador. No establezca
EL SUELO O MINIMO DE HOLE al conjunte con el pesa del motor que se reclina sobra
I NOTE 55,38 cm SOBRE FUENTE AGUJERD Ia hélice det ventilador.
Remove bottom knockout ONLY! DE CALOR DE aDé'z cm 3. Sagquela caja interior da la caja exterior.
plimeETRo | 4. Saque e disco removible para &l cabie det fondo de la
INSTALL FAN 508 509 | 5098 caja de cables (suministrada en !a bolsa de piezas de |
A 110-1/a° | 8-1/4" B-1)4" plastico). {FIG. 2)
1. Choose location on inside wali. Make sure that walm g 2Bcm | 21cm ;1";;' NOTA —
stud does net run through opening, Lay out hole * - 5088 ONLY r
on wali. (FIG. 3) NOTE: It fan is instablleld abmée at = if’ ;::‘ SOLAMENTE Saque SOLAMENTE el disco removible dei fondo.
cooking surface, grille center must be located a —l " PARA EL 509S
least 58° above floor or at least 22" above heat 24 cm INSTALACION
source.
2. 509S ONLY. Lay out smaller hole for rotary switch | FIG. 4 3 DEL VENTI LADOH
as shown in Figure 3. e 14—‘*‘;{-——-' -
3. Transfer centor of hole to outside wall, __-—-—.7._'-;-‘—9&5- ===13 1. Efijauna posicidn en la pared interior. Compruebe quela
4, Cut out hole on inside wall. L 1 CENTER abertura no quede donds hay una vigade la pared. Dibuje
. . i H LOCATION ol agujero en la pared. (FIG. 3) NOTA: S5l ol ventilador sa
5. Lay out 14-1/2" square around center lecation H i FROM INSIDE instala sobre ung st : o 5o va a cocing, ol
transferred from inside reom. (FIG. 4) N ‘\\_; WALL pe 4 y
14-1/2° certro de la rejilta debo estar situado por lo menas 21,48
8. Cut square hole in SIDING QNLY! DO N”OT CuTt 36.8 ¢ 1 POSICIGN DEL m (58 plg.} del suelo o por o menos a 55,88 am (22 pig.)
SHEATHING (FIG. 5) Nall down all sidin{jends. | ; CENTRODESOE| o o oo do canr.
7. Cutround hofe for fan bousingn sheathing. F1G.6) |~ T INTERIOR - 2 SOLAMENTE PARA EL MODELO 509S. Dibuje un
8. Nail or screw 1x2 casing strips inside sq open- : agujero mas pequedio para el interruptor giratorio como
ing. {FiG.7) e ; ; sa muestra en la figura 3.
9, Putalarge bead of caulk on the insidélof, ge.on "|FIG. 5 3. Transfiera el contro del agujoro a la pared exterior.
outer hiousing. (FIG. 8) et 4. Recorte el agujero enla pared interlor.
or more 5, Dibuje un cuadrado de 36,83 cm {14-1/2° plg.) de lado

+0. if wall is less than 8" thick, remave ong:g
Ele.B)-tu_s‘g inner ?'!-_r!eged)crdeimquesemsﬁﬁbde{wmddm
[OOR . 4
6. Corte un agujero cuadrado SOLAMENTE EN EL
ENTABLADO. NO COHRTE EL REVESTIMIENTO. (F1G. 5)
Clave todos los extremos del entablado.
7. Corte un agujero redénde para la caja def ventilador en ol
i« pevestimiento, (FIG. 8)
. Clave o atomille lag tiras del contramarco da 2,54 om x
Fd %Dscm (1x2 pulg.) dentro de la abertura cuadrada. (FIG.
g Aplique una capa de masilia de seflar en e interior dol

knockouts on outer sieeve. (
sleave for test fit.

A

P

u

;g bords de la caja exterior. {FIG. 8)

30 Sl la pared tiene menos da 20,32 cm (8 plg.) de grosor,
_§ saque uno 0 mAs discos removibles de ta cublerta exterior.

- {FIG. 8) Usela cubierta interior para comprobar el ajuste.

i
—
o

A3
N

508 509 5088
Al 1ot 8-1/4* 8174
26 cm 21cem 21 cm A
FIG. 7
—-"“—’
waiL, ., ¥
SHEATHINGE
CASING REVESTIMIENTO
STRIPS DE LA PARED
TIAAS DEL ) S
CONTRAMARCO
KNOCKOUT
PANELS
PANELES DE
EXTRAGCION |
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11. insert outer housing through hole or outside wakl
and nail or screw housing to casing strips. Caulk
all around filler strips and fRange. (FIG. 9}

12. Run wiring to fan location. Pull wire through both

sleeves. (FIG. 10) Insértinner slaeve into opaning

and fasten sleeves together with three black sheet
metal screws provided in plastic bag.

.. Attach wiring to wiring box with proper connector
for type of wire being used. Drop box into opening
in housing.

14. 5095 ONLY! Insert switch into wiring box and fas-
ten with nut provided. (FIG. 11)

15. Make slectrical connections as shown in Figures
12 and 12A. Make sure unit is grounded using
grean ground screw.

16. Install wiring box cover. Use two screws provided
in plastic bag.

17. Reinstall motor assembly and plug in molor.

18, Fasten grille to motor brackat with knob and stud
from parts bag. 5098 ONLY: Attach knob to rotary
switch, (FIG. 13)

Landmark Web Official Records Search

FIG. 3

13

{3 REQ.)

TORNILLO
DEFUNDA

INTERRUPTOR

D} GIRATORIO

TUERCA DEL
INTERRUPTOR

FIG.12

WIRING BOX
COVER

CUBIERTA DE

GROUND (BARE OR GREEN WHITE)
TIERRA (CABLE VERDE O DESCUBIERTO)}

£ ROTARY SWITGH
GROUND {BARE OR GREEN WHITE) - \NTERRUPTOR
TIERRA {CABLE VERDE O DESCUBIEATO)  GIRATORIO

F1G6. 13

KNOB
{5095 ONLY)
PERILLA
(SOLAMENTE EN
EL MODELQ 5085}
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11, Mata la caja exterior a lravés del agujero en la pared
extarior y ¢lave o atornilfe la caja a ias tiras del
contramarco. Sefle con masifia do sellar alrededordalas
tiras do Nenado y el barde. (FIG. 9)

12. Ueve of cableado adonde $a instala el ventilador. Tire del
cable a través de fas dos cublertas. (FIG. 10) Mela la
cubierta intarior en la abertura y fije las dos cubiertas con
tres tornilios da ldmina de metal negros que se incluyern
en la bolsa de pldstico. ; -

13, Fije el cableado a la caja da cables con el conector
apropiado para ef tipo de cable que se estd usando.
Cologua |a caja de cables dentro de la caja principal.

14, SOLAMENTE PARA EX. MODEL O 5095: Mata el intermuptor
%miadacauesyﬁjeloeonlamrmqmsemm
(FIG. 11}

15, Haga las conexiones eléctricas tal como se muestra en
tas figuras 12 y 12A. Aseglirese dé que la unidad estd
conectada a tierra ¢con el tomille verde de tierra.

16. Instale la cublerta de la caja de cables. Utiice los dos
tomillos que se suministran en la bolsa de pidstico.

17, Vuslva a instalar et conjunto del motor y conecte el motor.

18. Sujete la rejitla al soporte det motor con perilla y tomillo da
a tajiila en |a boisa de piezas. SOLAMENTE PARA EL
?IB()DDELOSWS:HOH peritia al interruptor giratoric. (FIG.
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USO Y MANTENIMIENTO

DESCONECTE LA CORRIENTE ELECTRICA ANTES DE
DAR SEAVICIO AL VENTILADOR.

Desconecte siempre el motor del ventilador antes de dar
servicio al ventilador. El motor esta lubricado
permanentamente y nunca necesitardn tubricacién.
Limpie la rejila en agua calieme enjabonada. Use un
detergente suave, tal como liquido lavavajillas. NO USE
TELAS ASPERAS, ESPONJILLAS DE LANA DE ACERO
O POLVOS ASPERCS.

Limpie el motor y la hélice cada seis meses quitando la
reiilla, desconectando ef motor, y impiande el motor y la

lice cuidagosamente con una aspiradora,

USE AND CARE

DISCONNECT ELECTRICAL POWER SUPPLY BEFORE
SERVICING FAN.

Always unplug the fan motor before servicing the fan.

~“he motor is permanently tubricated and will never
ed oiling.

<lean the grill in warm, soapy water. Use amild deter-

gent, such as a dishwashing liguid. DQ NOT USE

ABRASIVE CLOTHS, STEELWOOL OR SCOURING

POWDERS.

Clean the fan blade and motor avery six months by

removing the grille, unplugging the motor, and genily

vacuuming the fan blade and motor.

BRAOAN-NUTOHE GHE YEAR LIMITED WARRAWTY
Broan-NuTane warrants to the onginal consumer purchasar of &3
products that such prooucts wil ba boa trom defects m matoriaia
or workmanship for a perod of ona ysar kom the date of originat
purchase. THERE ARE NO OTHEA WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, IMPLIED WAR-
AANRTIES OF MERCHANTABILITY OR FITNESS FOR A PAR-
TICULAR PURPOSE.

Ouwring ihis one-year period, Broan-NuTona will, at its option,
repair or replace. without chargs, any product or part which i
found to be defective under Aormal use and savice.

THES WARRANTY DOES NOT EXTEND TC FLUGRESCENT
LAMP STARTERS AND TUBES. This warranty doss not cover {a}
Aomal maintenanca and servica ar {b} any products or pans

GARANTIA BROAN-NUTONE LIMITADA POR UN ARG
Broar-NyTone garantiza o i dor onginal da sus producios
que dichcs ‘mﬁ’a camc;‘::n da defectos :hmat-rinles o on mano de
obva por un o un @ patir de ln & original ¢a compra. RO
EXIS'FE;I GTRAS GARANTIAS, EXPLICITAS O IMPLICITAS, INCLUYENDO,
PERQ NO LIMTADAS A, GARANTIAS (MPUCITAS DE COMERCIALIZACICN
O APTITUD PARA UN PROPOSITO PARTICULAR. .
Durante of perlodo da un abe, ¥ & su plopia criteno, Brosa-NuTone reparerd
0 reamplazand, Sn costt aguad CUBKUME SIOGULTS & PREZE G0 5B BRCUENTS
dafectuosa hajo condicionas normales de servicio y uso.

ESTA GARANTIA NO SE APLICA A TUBDS ¥ ARRANCADORES DE
LAMPARAS FLUORESCENTES. Esta garanta no cubwe {4} mantenimiento
¥ sarvicio nommales @ {b) cusiquier producto o piezas que hayan sido utizadss
de farma ascdnea, neglig qus hayan do un acei 9
idas inapropi. {por otras il

which have been subject to misuse, negligenee, acsiant, im- ha sido H
proper mainteriance of repair (cther than by Broan-NuTone), faulty yan E"‘ N ?F . o 3 S
installation or instaliation contiary 1o recommendsd instaliation 2“;5"0 S4an Broan d:,“‘”- n

{2 duracibn de cualquier garantia impiicita se fimita a un periodo de un afo
como & espacifica sn 4 gerantis expresa. Algunos ssiades no pemniten
rtunon-;gu_naamdtiamdne:p‘racidndemagwﬂ' plicit, por
loquela ibn antes ionada pueds no apl 2 usted.
LA OHLIGACICN DE BROAN-NUTONE DE REFARAR O REEMPLAZAR.
SIGUIENDO EL CRITERID DE BROAN-NUTCNE. DEBERA SER EL UNICO
¥ EXCLUSIVO RECURSO LEGAL DEL COMPRADGR BAJCI ESTA GARANTIA
BROAN-NUTONE MO SERA RESPONSABLE POR DANOS INCIDENTALES,
CONSIGUIENTES, () POR DANOS ESPECIALES GUE SURIAN A RALZ DEL
USO O DESEMPENO BEL PRODUCTO. : : ’

insituctions.

‘The duration of an implisd warranty is fimited to the pne-ysar
pesiod as specfied for Te expross warmanty, Some states do not
allow fimitation on how long an implied warranty lasts, so the
abgve limitation may not apply 1o you.

BROAN-NUTONE'S OBUGATION TO REPAIR OR REPLACE, AT
BROAN-NUTONE'S OPTION, SHALL BE THE PURCHASER'S
SOLE AND EXCLUSIVE REMEDY UNDER THIS WARRAANTY.
BROAN-NUTONE SHALL NOT BE LIABLE FOR INCIDENTAL,
GCONSEQUENTIAL OR SPECIAL DAMAGES AMISING OUT OF
OF 1N CONNECTION WITH PRODUCT USE OR PERFORMANCE.

Some stales do not aflow the exclusion or fimitation of inciden- Algunos 8stadas no pemmit i p o

18 of consequential demages, 5o the above limitation may rot ] gon;';uienlas, x L] qua'l: LX o m:s in de ,m" o aph

apply to you. a usted. Esta garanita e proporci legiies aspecificos, y usted
ade también tener otros dereches, los cuales varlan da estado a astado.

This warranty gives you specific legal rights, and you may &!so
have other rights, which vary ffom state to state. This warnanty Su-
pacsades all prior wartanties.

To qualify for wirranty asrvice, you must (a) notfy Eronn-NuTond
at the addrass siated bolow of talephone: 1-800-637-1453, (b)
give the model number and part identification and (c} describe
the naturs of any defect in the produtt of part. At the time of
requesting warranty service, you must prasent avidence of the

original purchase Jate.
BROAN-NUTONE LLC
926 Weot State Street,
Hanford, Wi 33027

SERVICE PARTS PIEZAS DE SERVICIO

5t ga(amia laza todas las

Para calificar an ia garantin de servicio, usted debe (s} notificar & Broan-

NuTone al domiciik que s» monciona abajo ¢ 4l teldiona:1-800-837-1455,

{b) dar ol nimaro del modeto y |a idertificaciin de la pisze. ¥ (c) dascribir ia

naturafaza de cualquisr defecto sn ef producto ¢ pisza. En of momerto de

solicitar sarvicio cublorto por 1a garantis, usted dabe de presentar evidenciz

. de ls fecha originat de compra.

18 BROAN-NUTONE LLC
928 Wesl Siate Strest,

Hasttord, Wi 53027 EE. UU.

22253
=

naER

MODELS 508, 508MG, 509, 509MG, MODELOS 508, 508MG, 509, 509MG,
5095 & 509SMG , K 509S y 509SMG - ’
KEY NO. | 508, 508MG 509, 509MG | 5098, 509SMG DESCRIPTION DESCRIPCION
1 99100489 95100489 99100489 | Foam —Long (2 Req.) ‘ Espuma - larga [se necesitan 2}
2 99100490 95100490 99100430 Foam — Short (2 Req.) ] puma — corla {se necesitan 2)
3 36006086 $8006086 58066086 Damper Flap Aletas del amomouador
4 98006048 98006048 58006048 Damper Rod - k)& del amartiguador
5 99140148 99140145 59140145 Damper Spring - Muelle del amortiguador
6 97011241 57011240 97011240 Ouler Housing Assambiy Cenjunto de la caja exterior
{includes Key Nos. 1, 2, 3, 4, 5, 24} (Incluye cédiges 1, 2,3, 4, 5, 24)
[d 97013672 97007085 57007085 Inner Housing Caja interior
[] 99020271 99020165 99020165 Fan Blade Hélice def ventilador
] 99080460 95080180 59080180 Motor Mator
10 §9260434 99260494 59260434 V20 U- [ype Sheet Metal Nut Tormilio de hoja da metal %-20 11po U
11 99150479 99150479 99150479 #8-32 x 4 Fiex Had. Self Tapping Screws (2 Req.)* | iomilios avloenfoscabies de cabsza
: hexagonal #8-32 x % (se necesitan 2j*
i2 59260425 99260428 99260428 Motor Nuts (2 Req.)* Jugrcas del mofor {se necesitan 2)*
13 97011851 7011519 97011727 Grille (Pelymaric) (includes knob) R_a_j;;_la {Plastico) {incluye perilla de la rejillay
14 98008922 98008921 950085823 Grille (Metal) sti_la_(Metéllcg) :
15 97011918 57011518 97011918 Grille Knob Perilta de la rejilla
16 o 99420586 96420586 Grille Stud ~ 2-5/8" long Tomilio da ta rejilla
17 58006066 98007820 98007820 Motor Bracket Soporte del motor
18 99270982 99270982 99270082 Receptacie . ng&téculu
19 899170245 99170245 99170245 #6E x 978 Hex Hd. Self Tapping Screws (2 Req.)* Tornillos autoanroscahles de cabeza
hexagonal #8-32 x 3/8 {se necesitan 2}*
20 98006047 98006047 98006047 Winng Box Cover Cubieria de la caja de cables
21 99150471 99150471 99150471 #10-32 X 7% Hex Hd. Self Tapping Screw*® Tomillo autoenrascable de cabeza
hexagonal #10-32 x 1&*
22 SB008454 98007819 98007819 Grille Bracket Soporte do rejila
23 95006046 980606046 98008491 Wiring Box Caja de cables
24 99150417 99150417 99150417 HBA x Y4 Hex Hd. Sheet Metal Screws (3 Req.)* Tornilies de hoja de metal de cabeza
. hexagonal #8A x ¥ (se necesitan 3)*
25 99100379 99100379 99100379 Plugi_CIosed End (2 Req.} Enchuie, extremo carrado (se necesitan 2)
26 p — 97005328 Rolary Swiich {inciudes Nut) Interruptor giratorio (incluye tuerca)
37 = — 99360218 Hotary Switch Knob (for polymeric grille) - Pefilla da Interrupter giratorie {para a rejiia plastico)
28 — — 95360230 Rolary Switch Knob (for metal grille) Petilla de interruptor giratorio {para rejilla metalica)
29 99420612 — —_— Grille Stud —~ 3%” long Tornillo de 1a rejilla

* Standard Hardware, May be purchased locally
* Material estdndar Puede ser adquirido localmente.
Broan-NuTone LLC + 926 W. State Street » Hartford, Wi 53027 99042344E
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DDC Groundwater Remedial Action
Lake Forest Park Town Center
Lake Forest Park, WA

Blower Enclosure

Clearcreek Contractors |

- Structural Plans and Detéils

St  Foundation and
Roof Framing Plans

S2 ° Typical Section

S3  End Wall Section

Materials Specifications: Concrete 2500 psi &fﬁpl-ﬁES WILe l‘ﬂ,} L
: Steel Rebar 40ksi o ’
CMU 1500 psi
Lumber DF/HF #2 or better
A307 Bolts, Common Nails

All work to meet the 1997 UBC as adopted and amended by the City of Lake

Forest Park. Use Conventional Construction provisions for info not called out.
All colors and flashing to match existing, and to be approved by Owner.

Prepared by:
URS

1501 - 4™ Avenue Suite 1400
Seattle, WA 98101

WP 100927 08/22/01
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3/47 T & G
CDX EXTERIOR GRADE

2x8 \—EXISTING BUILDING
2

ROOF PLAN - ©. N
SCALE: 1/4"=1"-0" - ' } \f/

2

A

LSS LA |
) \———— EXISTING BUILDING

H

;

I

: '\_

J ‘ STANDARD METAL

'&KT\_{{{{\—Y\\ WALK DOOR, 10" WIDE
JAMB & HEADER

\

L

4'-8"
/////

10" CMU WALL
9'~4

FOUNDATION PLAN N\
SCALE: 1/4"=1'—0" N

Laoke Forest Park Town Center

URS Dwg. No.

7501 4TH AVENGE, SUITE 1400 DDC GROUNDWATER
SEAITLE, WA 38101 REMEDIAL ACTION S

PHONE: (206) 438-2700 BLOWER FAN ENCLOSURE

FAX: (206) 438-2699
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EQ ,

METAL FLASHING
W/ DRIP EDGE

PAPER/

3 TAB ROOFING
OVER BUILDING

VAPOR BARRIER

METAL FLASHING

CMU WALL SECTION

4" BRICK " | DO NOT CONNECT
VENEER o/ TO NEW FRAMING
TO MATCH % METAL TIES .
EXISTING 2 / @ 16" 0.C. EACH WAY
- o g | NAIL/SCREW INTO STUDS
L .
LL] ”
L) Zv‘ 1 __—2x4 @ 16" O.C.
a % EXISTING —
L 7 EXTERIORW\/
: / - 5/8” ANCHOR BOLTS
o
5 %—J ‘/@ 32" 0.C. W/
o omu 2| a4 s 2x23 SQUARE WASHERS
TO MATCH A PRESSURE TREATED
EXISTING, . A T I LEDGER
SOLID GROU! 1l 1
SR 7 ] EXPANSION JOINT vl
74 @ 32 O'('_\§\ ¢ MATERIAL //
#4 @ TOP 2 v —#3 @ 12" 0.C. %
& BOTTOM 1 g EACH WAY /
| - 4B Y | />
.. -_- : - l -l[ 4 ::’
1Tz =TI : — g = Co
T IL—l:'.. , = & = |
4”-— o L ik KLU
Il 7| = |?‘ - tH Lk
[TE . =] s:'
= =| = * -
5" 4" CONCRETE

SLAB

SCALE: 1"=1'-0"

CENTURY SQUARE

1501 4TH AVENUE, SUITE 14060
SEATTLE, WA 98101

PHONE: (206) 438~-2700

DDC GROUNDWATER
REMEDIAL ACTION

Loke Forest Park Town Center Aug 22, 2001

Dwg. No.

S—2

FAX: (206) 4382699
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(2) 2x4 HEADERS
PRESSURE TREATED

TYP.
3/4" T & G : METAL FLASHING
CDX EXTERIOR W/ DRIP EDGE
MATCH 1/S2
. 1/27 MIN,
5" MAX.

N ]
/7///,
<

5/8” x 3" LAG BOLTS
@ 16" 0.C.

MIN. 3" BEARING
SIMPSON TF @ EACH END

| JOIST HANGER

_ . ‘ | 4" BRICK
| 4x6 HEADER VENEER
: . TO MATCH
| EXISTING

2x8

(2
N

uns Lake Forest Park Town Center Aug 22, 2001

Dwg. No.
7501 4TH AVENUE, SUTE 1400 DDC GROUNDWATER
SEATTLE, WA SB10 REMEDIAL ACTION 3
PHONE: (206) 438~2700 - S—
FAX: (206) 438-2699
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City of Lake Forest Park
20150 45th Avenue NE

Lake Forest Park, WA 98155
{206) 368-5440

Sensitive Areas Work Permit Page: 1
‘Permit Number: SA01-193 - Printed: 8/15/01
Approved:8/15/01
Applicant: WASATCH ENVIRONMENTAL ' Zoning: TC
2410 W CALIFORNIA AVE . Addition: LAKE FOREST PARK ADD
SALT LAKE CITY, UT 84104 Block: 14 Lot{s): 1 THRU 15
Parcel Number: 4019301655 Secthp:.10
17471 BOTHELL WAY NE T°V;:?";§_-§3
ST PARK, WA'98155 - U4
LAKE FOREST PARK Area: 140000
Leqal Description:
Owner LAKE FOREST PARK ASSOCIATES..,
17171 BOTHELL WAY NE Day: 206.367.6617
LAKE FOREST PARK, WA 98155 Fax:
{{GROUNDWATER WASATCH ENVIRONMENTAL'
2410 W CALIFORNIA AVE Voice: 801.972.8400
SALT LAKE CITY, UT 84104 Fax:

Local License: . _ State License:

Conditions:

1. Daily sweeping with a vacuum type sweeper is required on all paved areas, water flushing is not

allowed. .
2. No discharge of sediment laden waters is allowed into the Creek or sterm drain system without a

Department of Fish and Wildlife Hydraulic Permit. Discharge into the sanitary sewer system is alsa not

laliowed. .
3. To reduce erosion, all revegetated areas must be stabilized with sod, bark or other stable landscaping

material.

EROSION CONTROL MEASURES MUST BE INSTALLED PRIOR TO COMMENCEMENT OF
EARTHWORK WITHIN 25 FEET OF THE STREAM AND MUST BE MAINTAINED AT ALL TIMES. A
FINAL INSPECTION OF THE REVEGETATED AREAS IS REQUIRED. SEE ALSO LCG1-3596.

Fees and Receipts:

Number Descriptioﬁ . | Amount
Sensitive Areas Work Permit-Minor | $50.00
Fees Total: $50.00 -
37661 | $50.00
Receipts Total: $50.00
Project Desctription INSTALL TWO REMEDIATION SYSTEMS FOR CHEMICAL CLEANUP . J

Please call the City Planning/Building Department for inspections 24 hours in advance, 206/368-5440.

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#  115/244
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City of Lake Forest Park
20150 45th Avenue NE

Lake Forest Park, WA 98155
(206) 368-5440

. Page: 2
Sensitive Areas Work Permit Drictod 8115/01
Permit Number: SAQ1-193 Approved:8/15/01

it signi i ibed in ti ication and other documents submitted to the City complies
i rmit signifies that the project as described in the apphc_a 1 . -
m’: Cpﬁy Drdingances and regulations. The permit does not signify that the project complies )N:th Sga!e or Federal !-aws and
requlations, including the Endangered Species Act; and the City has made no rep_resentat:ons wr_th re§pect to this
prgjecl's co'mpiiance with such laws and regulations. The permit holder is responsible for complying with such other laws
and regulations. ' : ‘

V/)‘i/dl | g//f/d_ Shesemraan _ » .

Date Responsible Official

THIS PERMIT MUST BE POSTED AT THE ENTRANCE OF THE SITE/PROPERTY UNTIL FINALAPPROVAL HAS BEEN
GRANTED. '

THIS PERMIT IS NOT VALID UNTH SIGNED AND DATED BY THE RESPONSIBLE OFFICIAL.
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City of Lake Forest Park
20150 45th Avenue NE

Lake Forest Park, WA 98155
(206) 368-5440

 and Clearing and Grading Permit - oPaget
it Nu . LC01-3595 :
Permit Number: LC 3 . Approved8/15/01
Applicant: WASATCH ENVIRONMENTAL : Zohing: TC ,
2410 W CALIFORNIA AVE Addition: LAKE FOREST PARK ADD
SALT LAKE CITY, UT 84104 Block: 14 Lot(s): 1 THRU 15
parce! Number: 4019301655 _ . S.ECHO_IIZ.W
17171 BOTHELL WAY NE T°‘;’;f";’:;g46
5 .
{ AKE FOREST PARK, WA 98155 e e 0000
Legal Description:
Owner LAKE FOREST PARK ASSOCIATES
17171 BOTHELL WAY NE Day: 206.367.6617
LAKE FOREST PARK, WA 98155 Fax:
GROUNDWATER WASATCH ENVIRONMENTAL
2410 W CALIFORNIA AVE Voice: 801.972.8400
SALT LAKE CITY, UT 84104 Fax:
Local License: State License:

. Conditions:

-}1. Daily sweeping with a vacuum type sweeper is required on all paved areas, water flushing is not

allowed. - o .
2. No discharge of sediment laden waters is allowed into the Creek or storm drain system without a

Department of Fish and Wildlife Hydraulic Permit. Discharge into the sanitary sewer system is aiso not

allowed. ,
3. To reduce erosion, all revegetated areas must be stabilized with sod, bark or other stable landscaping

material.

EROSION CONTROL MEASURES MUST BE INSTALLED PRICR TO COMMENCEMENT OF
EARTHWORK WITHIN 25 FEET OF THE STREAM AND MUST BE MAINTAINED AT ALL TIMES. A
FINAL INSPECTION OF THE REVEGETATED AREAS IS REQUIRED. SEE ALSO SA01-193.

Fees and Receipts:
Number Description Amount

Land CIe’aringlGrading/ExcaVatingIFilling—R@BBrOO

Fees Total: $250.00
17661 . $250.00
Receipts Total: $250.00
Purpose: |
Quantity of Work:
Start:
End:
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City of Lake Forest Park
20150 45th Avenue NE

Lake Forest Park, WA 98155
(206) 368-5440

Land Clearing and Grading Permit o0 st
Permit Number: LC01-3596 Approved:8/15/01

Project Description: |1NSTALL TWO REMEDIATION SYSTEMS TO CLEANUP CHEMICAL WASTE j
Piease call the City Planning/Building Department forinspections 24 hours in advance, 206/368-5440.

This perrmit signifies that the project as described in the épplicgtion and othef documen}s su_bmitted to the City complies
with City ordinances and regulations. The permit does not signify that the project complies ‘wuh S_tate or Federa} i‘aws and
regulations, including the Endangered Species'Act; and the City has m§de no rep!esematlons w[th re§pect to this

project’s compliance with such laws and regulations. The permit holder is responsibie for cgmplymg_ with such olherllaws

and regufations.
¢/ izl Uicia ;’hwomr\

Date * Responsible Official .

THIS PERMIT MUST BE POSTED AT THE ENTRANCE OF THE PROPERTY UNTIL FINAL APPROVAL IS GRANTED.

THIS PERMIT IS NOT VALID UNTIL SIGNED AND DATEDBY THE RESPONSIBLE OFFICIAL.

-
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DATE DRILLED: 8/14/01
LOGGED BY: LBB
REFERENCE ELEVATION:
DRILL RIG: CME 75 PIEZOMETER
‘ . CONSTRUCTION
BORING DIAMETER: 15° 10.25" 1D HSA = 5 - | @
i P 1
DEPTH TO GROUNDWATER: = 3' Below Ground Surface = ? g s =
& = b= =
DESCRIPTION AND CLASSIFICATION i g g z é
DESCRIPTION AND REMARKS COLOR | CONSIST. | TYPE [—n 2.5 STICKUP
_____ Concrete 3* P IR
SAND, fine to coarse with minor silt, minor Brown i L i, -
Gravel, moist i .
[ ] 0.01"SLOT PVC
SAND, fine to medium, minor Gravel, wet, Brown SP | 4 . SCREEN
high % is fine Sand, wet 5 — NT
— 8 —
1020 SAND PACK
— 10 —
* 1.7
— 12 — BENTONME
: PELLETS
| — 14 —
B 1 2
— 16 — *
- . 2/12 SAND PACK
" J 1 .
— 20 — * gé.R‘EEsn%OT PVC
i i SUMP
|- 24
* ¢
o PVC
BOTTOM OF WELL @ 25'
* ndicates Grab Sample
WELL LOG
WisatcH VAGIC CLEANERS
ENVIRONMENTAL INC LAKE FORREST PARK, WASHINGTON
. ! ’ , PROJECT NO.: 1484-02 WELL NO.: DDC 1
S\1404.drw
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DATE DRILLED: 8/14/01
LOGGED BY: LBB
REFERENCE ELEVATION:
_DRILL RIG: CME 75 PIEZOMETER
—— CONSTRUCTION
BORING DIAMETER: 15" 10.25" ID HSA; Pilot with 4.25" HSA and 2* Spoons = 5 _ E
o (o] E ]
DEPTH TO GROUNDWATER: =3 Below Ground Surface = s § - .
g 3 2 2 E
DESCRIPTION AND CLASSIFICATION o = 2 2 3 25 sTCKLP
DESCRIPTION AND REMARKS COLOR | CONSIST. | TYPE
Conarete 6" Pt BN
SAND, with Silt, Gravel, moist to wet Brown Fill...4- i
..... .-t | 4 ]
SAND, fine to medium with minor Gravel, Brown | Medium | SP | | &
wet, high % is fine Sand Dense 6 g 0
| 8 -
— 10 20
Very F ] 30+ | O
Dense -
- 24
L 16 — 30+ 0
slightly higher % medium grained Sand — 20 19
than above h 1 3+1 0
1
SAND, fine to coarse with Gravel, wet Dark Very | o |- 21 — 30+
Brown | Dense - 0
BOTTOM OF WELL @ 25'
Indicates split-spoon sampler
WELL LOG
WisarcH
ENVIRONMENTAL INC LAKE FORREST PARK, WASHINGTON
’ .
PROJECT NO.:  1484-02 WELL NO.: DDC 2
S\1404.drw
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DATE DRILLED: 8/13/01
LOGGED BY: LBB
REFERENCE ELEVATION:
DRILL RIG: CME 75 DIEZOMETER
BORING DIAMETER: 15* 10.25* ID HSA = = .| g CONSTRUCTION
] Q £ Qr
DEPTH TO GROUNDWATER: = 3' Below Ground Surface g & § -l
= =™ ' '2_ [T}
DESCRIPTION AND CLASSIFICATION 5 218 |3 g
DESCRIPTION AND REMARKS COLOR | CONSIST. | TYPE ’—H 2.5'STICKUP
Concrete” b ] e -, i
SAND, fine to coarse with Gravel, moist to wet Brown Fill + .
— 4 —1 = 0 0.01* SLOT PVC
SAND, fine to medium, with Gravel and minor | Brown SP |- . SCREEN
% silt, wet, large % is fine Sand L § —
— 8 — = 1.2
B | 10720 SAND PACK,
— 12 — BENTONITE
CHIPS
— 14 -
i | 1.8
16
| . 2/12 SAND PACK
- 18 —
L 20 | 0.05" SLOT PVC
SCREEN
[ 22 hane * 0
Clayey SILT, wet, observed on bottom 2' of Dark i 1 sume
ML |— 24 —
lead auger Brown
6"PVC
BOTTOM OF WELL @ 25'
* |ndicates Grab Sample
Some heaving when pulling augers from
25-20 feet
WELL LOG
WhasarcH P
ENVIRONMENTAL INC LAKE FORREST PARK, WASHINGTON
, -
PROJECT NO.: 1494-02 WELL NO.: DDC 3
S\1404.drw
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EnvironmEeNTAL Inc

LAKE FORREST PARK, WASHINGTON

DATE DRILLED: 8/13/01
LOGGED BY: . 188
REFERENCE ELEVATION:
 DRILLRIG: CME 75 DIEZOMETER
- CONSTRUCTION
BORING DIAMETER: 15" 10.25" 1D HSA; Pilot with 4.25" HSA and 2" Spoons £ = = g
gl 21 3
DEPTH TO GROUNDWATER: = 3 Below Ground Surface -I-— g g & =
DESCRIPTION AND CLASSIFICATION E g g 2 g
DESCRIPTION AND REMARKS COLOR | CONSIST. § TYPE 2.5 STICKUP
Concretes® e e
SAND, fine to medium, minor Gravel, moist to Brown | Medium | Fill | .
wet, 2" of rounded pea gravel at Dense 4 3 o1 SLOT PV
bottom of split spoon 3 ] ? 0.5 SCREEN
- e — — 6 —
SAND, fine to medium, minor Gravel, wet, Brown|{ Very SP |- §
large % is fine Sand Dense . 8 —
1020 SAND PACK
— 10 27
- i 23+ 0 g
- 12— ) g & BENTONITE
i 7
no Gravel present Medium — 16 —| 1 I
Dense = e 6 2/12 SAND PACK
b 18—
SAND, fine to coarse with Gravel, wet Dark Very SW I E =
’ Brown] Dense L 20 30 0.01"SLOT PVC
SCREEN
| i 20+ 0.5
— 22 — i
Clayey SILT, wet, observed on bottom 2' of Gray ML [ ” i SUMP
lead auger
8" VC
BOTTOM OF WELL @ 25'
Indicates split-spoon sampler
WELL LOG
V‘[ASA TCH MAGIC CLEANERS

PROJECT NO.: 1484-02

WELL NO.: DDC 4

S\t4cd.dw
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DATE DRILLED: 8/16/01
LOGGED BY: LBB
REFERENCE ELEVATION:
DRILL RIG: CME 75 PIEZOMETER
o . CONSTRUCTION
BORING DIAMETER: 15" 10.25" ID HSA; Pilot with 4.25* HSA and 2" Spoons = 5 - |2
o)
' 2 || 2| &8
DEPTH TO GROUNDWATER: ="4.5' Below Ground Surface g § g o =
g = 1| 3 2 E
DESCRIPTION AND CLASSIFICATION o 212 2 |2
DESCRIPTION AND REMARKS COLOR | CONSIST. | TYPE 25 STICKUP
Grass Brown Fiit |— 5 | 10/20 SAND PACK
SAND, fine to coarse, with Grave! and Cobble 5 .
SAND, fine, with lenses of silt, wet Gray SP |4 3 Q01 SLOTHVE
Brown ML g 5 — | scReen
{lenses) (lenses}— 6 —] 3
, - 14
SAND, fine to coarse, with Gravel, wet Dark W o | 15 /12 SAND PACK
Brown 19
— 10 10
R ] 11
Gray | 12 13  sENTONITE
CHIPS
I ’ }
SAND, fine to coarse, with minor Gravel, wet | Gray SP L 46 |
large % is fine Sand i 1 a2 sannpack |-
L~ 20 — 0.01°SLOT PVC
SCREEN
i ’ SUMP
<>
6" PvC
BOTTOM OF WELL @ 25'
Indicates split-spoon sampler
WELL LOG
MSA TCH MAGIC CLEANERS

LAKE FORREST PARK, WASHINGTON

EnvironmenTAL, Inc.

PROJECT NO.:

1494-02

WELL NO.: DDC5B

SA1404.drw
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DATE DRILLED: 8/15/01
LOGGED BY: LBB
REFERENCE ELEVATION:
. DRILL RIG: CME 75 PIEZOMETER
., CONSTRUCTION
BORING DIAMETER: 15" 10.25" ID HSA; Pilot with 4.25" HSA and 2" Spoons fn 5 z §
: ] )
DEPTH TO GROUNDWATER:  ='4.5' Below Ground Surface = E § gz
= s = =
DESCRIPTION AND CLASSIFICATION G 2! 2] 815 asonawr
DESCRIPTION AND REMARKS COLOR | CONSIST. | TYPE
Asphalt2* o idi B ]
GRAVEL, with Sand Brown Fill.} ]
.
SAND, fine to medium, with Gravel, and Brown SwW | .5 —%—-
Cobble, wet, large % is fine Sand 1 18
SAND, fine with minor Silt, wet Gray SM E - 20
8 —]
SAND, fine, wet Gray SP L §
— 10 11
5 i 1
1
SAND, fine to medium, wet - 15
16 — 35+
GRAVEL, with medium to coarse Sand, wet Gray GW.{ 1 -
SAND, fine to coarse, with Gravel, wet Brown sw {18
to B ]
Black — 20 23
5 ] 27+
— 22 | )
- 27 2
| 24 - 23+
BOTTOM OF WELL @ 25'
Indicates split-spoon sampler
WELL LOG
WasarcH

EnvironmenTaL, Inc

LAKE FORREST PARK, WASHINGTON

PRCJECT NO.: 1494-02

WELL NO.: DDC 6

S\N404.drw

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#

125/244



3/21/23, 10:00 AM Landmark Web Official Records Search

DATE DRILLED: B/15/01
LOGGED BY: LBB
REFERENCE ELEVATION:
 DRILL RIG: CME 75 PIEZOMETER
» CONSTRUCTION
BORING DIAMETER: - 15 10.25"ID HSA = 5 o
DEPTH TO GROUNDWATER:  ='S' Below Ground Surface = § § g|=
= = o = E
DESCRIPTION AND CLASSIFICATION i Y = 3 g
DESCRIPTION AND REMARKS COLOR | CONSIST. | TYPE 2.0° STICKUP
SAND, fine to coarse, with Gravel and Cobble, ] Brown Eill |~ 2 —i 1020 SANG PACK
moist, large % is fine Sand 5 ]
T — 4 0.01" SLOT PVC
SAND, fine to coarse, with Gravel and Cobble, Sw L i SCREEN
wet k5 —
:.. 8 .._— 2/12 SAND PACK
" . . — 12 — :
SAND, fine to coarse, with minor Gravel, Brown sp [ ] ] serone
wet, large % is fine Sand . d chies
SAND, fine to coarse, wet Brown SW L 16
.- N 2/12 SAND PACK
. 20 — 0.01"SLOT VC
SCREEN
— 22 —§
i i SUMP
L 24 ]
-y
6"PVC
BOTYOM OF WELL @ 25.5%'
Indicates split-spoon sampler
WELL LOG
MSA TCH MAGIC CLEANERS
ENVIRONMENTAL INC LAKE FORREST PARK, WASHINGTON
I -
‘ : PROJECT NO.: 1494-02 WELL NO.: DDC 7
SA1404.drw
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630 GROUNDWATER AND WELLS

CHAPTER 19

Well and Pump Maintenance and
Rehabilitation |

Well rehabilitation is defined as restoring a well to its most efficient condition by
various treatments or reconstruction methods. The necessity for well rehabilitation
will depend on the effectiveness of the fmaintenance program and how faithfully it
has been followed. In some cases, a majorfeconstruction of the well may be necessary,
such as replacing the screen or lining a portion of the casing. Timely maintenance
designed to overcome specific problems can sustain well performance, thereby pro-
longing well life. - :

Effective maintenance programs begin with well construction records showing geo-
logic conditions, water quality, and pumping performance, especially specific capacity.
A careful study of the operating history of other wells in the local region should suggest
logical steps for devising maintenance schedules or rehabilitation procedures; So many
variables are involved, however, that a single maintenance program cannot be devised
that will work for every hydrogeologic.condition and every type of well,

Inspection and routine maintenance schedules must be established on the basis of
the individual characteristics of the well and pump. It is important to take note of
any changes in the operating characteristics of the well and pump, because both can
deteriorate to the point where rehabilitation is difficult, if not impossible. Experience
indicates that if the specific capacity of a well declines by 25 percent, it is time to
Initiate rehabilitation procedures. Further neglect increases costs for maintenance
significantly,

To determine any loss in performance, some reference mark will be needed. Per-
formance standards are established by conducting a pumping test as part of the com-
pietion of every new well. The data from this test should be given to the owner in
the form of a written report. This will allow the well owner to monitor the performance

of the well to detect any drop in yield. These data also guide a rehabilitation contractor

in devising an_appropriate rehabilitation procedure. A form listing the important

‘information to be retained at the well site is in the pocket of this book.

Loss of a major water supply, even temporarily, is intolerable in many cases. There-
fore, ongoing performance evaluation of the well is mandatory if well failures are to

A TR s it e R R et I A A M b oty W 0 8 A A P i
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WELL AND PUMP MAINTENANCE AND REHABILITATION 631

be avoided. The checklist below can be used to evaluate the performance of a well.

» What is the static water level in the production well?

« What is the pumping rate after a specified period of continuous pumping?

» Whatis the pumping water level after a specified period of continuous pumping?

» What is the specific capacity after a specified period of continuous pumping?

= What s the sand content in a water sample after a specified period of continuous
pumping?

« What is the total depth of the well?

+ What is the efficiency of the well?

» What is the normal pumping rate and how many hours per day does it operate?

+ What has béen.the general trend in water levels in wells in the area?

» How much drawdown is created in the production well because of pumping of
nearby wells?

A significant change in any of the first 7 conditions listed above indicates that a well
or pump i$ in need of attefition. For instance, a decline in the spec:ﬁc capacity might
indicate plugging of the scregn-siot openings.

Once inspection procedures haye been established, they should be followed in every
subsequent inspection. The pumping tests, for example, should be run for the same
length of time at the same rate, and have the same period of recovery. Local well-
drilling or pump-maintenance contractors are helpful in establishing procedures, and
sometimes offer maintenance contracts:These individuals retain records of all main-

-tenance they perform and provide writtéfi reports to the well owner. A typical pumping

(aquifer) test data form that can be used formaintenance evaluation is in the pocket

of this book.
After the pumping-test data have been recorded, they can be compared with the

original numbers and an evaluation made regarding any decline in the well’s perfor-

mance since the last survey. Storage of well records can be facilitated by the use of

computers. For relatively low cost, complete well records can be maintained that can

help forecast when maintenance and rehabilitation work should be undertaken.

Table 19.1 lists the most prevalent well problems occurring in various types of
aquifers and the typical maintenance frequency required. The maintenance figures in
Tabie 19.1 are based on wells constructed to locally acceptable design and construction
standards in the United States that may not be consistent with the best materials or
methods available. Therefore, although these maintenance schedules are realistic in
light of the materials and construction methods used, they probably indicate greater
frequencies than would be anticipated if the best technology were used.

MAJOR CAUSES OF DETERIORATING WELL PERFORMANCE

Five major problems occur with wells over time. The first involves a reduction in
the well yield. Well yield may be reduced by chemical incrustation or biofouling of
the well screen and the formation materials around the intake portion of the well.

‘Deteriorating screen and formation conditions can be alleviated by the maintenance

procedures discussed below. Of course, other environmental factors, either natural
or manmade, may lead to reduced yields, but correction of these conditions may be
difficult or impossible because of political, engineering, or natural constraints. For
example, a general drop in the water table caused mainly by short- or long-term
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climatic trends will reduce well yield, as will interference from nearby wells. Also,
the pumping level may drop over time in wells pumped continuously when the trans-
missivity of the aquifer limits the amount of water that can reach the wells, even

Table 19.1. Most Prevalent Well Problems Occurring in Various Types of
Aquifers and the Typical Maintenance Frequency Required

Major Maintenance

of limestone aquifers in the
interbedded sand, gravel, marl,
clay, silt formations; biologic
fouling; iron precipitation

i Aquifer Type Most Prevalent Well Problems* Frequency Requirement
;{ i (Municipal)
;i‘ i ; ' Alluvial Silt, clay, sand intrusion; iron 2-5 years
gg ; 3 precipitation; incrustation of
s%‘ i8 screens; biologic fouling; limited
recharge; casing failure
ii ; Sandstone Fissur€ pligging; casing failure; 6-10 years
1 sand production; corrosion

Limestone Fissure plugging by clay, silt, and 6-12 years
carbonate scale
Basaltic lavas Fissure and vesicle plugging by 6-12 years
clay and silt; some scale
deposition
Interbedded Low initial yields; plugging of 4-7 years
sandstone and aquifer by clay and silt; fissure
. shale plugging; limited recharge; casing
. , failure
- Metamorphic Low initial yield; fissure plugging 12-135 years
by silt and clay; mineralization of ' :
fissures
Consolidated Fissure plugging by iron and 6-8 years
sedimentary other minerals; low to medium
initial yield
Semiconsolidated | Clay, silt, sand intrusion; 5-8 years
and consolidated incrustation of screens in sand
sedimentary and gravel wells; fissure plugging

technoiogy.
{After Gass er al.)

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#

Estimates of major maintenance fr
1. Wells are being pumped continuously a: the highest sustained rate the:
2. Major maintenance is required when the sustained vield decreases to
3. Major maintenance is considered to represent a cost
current replacement cost. Minor maintenance is excluded.
4. Wells are designed in accordance with current

*Excluding pumps and declining water tables.

equencies are based on the following assumptions:

y are capable of producing,
75 percent of the initial yield.
expenditure of approximately 10 percent of the total

practices, not necessarily in accordance with best available
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though enough water may exist in the aquifer on a regional basis.

Plugging of the formation around the well screen by fine particles is the second
factor in deteriorating well performance. Small particles in most unconsolidated for-
mations are disturbed during pump cycling, and white temporarily in suspension they
1 move gradually toward the screen. This same phenomenon apparently occurs in wells
: constructed in igneous and metamorphic rock, where the original specific capacity is

often reduced 10 to 20 percent within a few months of operation. Smail particles
Z accumulate in the.cracks, fissures, joints, fractures, or cavities that provide most of
the water to the well.
The third factor4n_well failure is the onset of sand pumping. Some wells always

pump sand, a condition usually attributable to poor well design or inadequate de-
. velopment. Other wells may begin to pump sand after months or years of service.
: Localized corrosion of the well screen or casing, or incrustation on only a portion of
': the screen, can produce higher velocities through either the corroded opening or the
nonincrusted areas-of the screén. Sand grains moved by these higher velocities may
erode and enlarge the screen openings mechanically, allowing larger grains to enter
the screen (Figure 19.1). Thus, ¢orrosion and incrustation are major factors in sand
pumping problems that develop oyer time. In some well-cemented sandstones, re-
moval of the cement by water passingiinto the well can weaken the sandstone to the
point where sand particles begin to movetinto the well. If this situation occurs, sand
pumping may increase steadily.

The fourth cause of well failure involveés the structural collapse of the well casing
or screen. This type of failure is often produced by low-pH (acidic) waters containing
high total dissolved solids and carbon dioxide concentrations that combine to cause
electrolytic corrosion along the casing below the static water level.

The last factor affecting well perfor-
mance, although indirectly, is the con-
dition of the pump. Mistakes in the de-
sign and construction of the well can
cause severe damage to the pump over
time. The impellers, impeller housing,
and pump shaft are particularly suscep-
tible to sand pumping. Corrosion of
pump parts is also another serious prob-
lem in tow-pH waters. Either of these con-
ditions can drastically reduce the efficient
life of the pump.

WELL FAILURE CAUSED BY
INCRUSTATION

Chemical and biological incrustation
are major causes of weil failure. Water
quality chiefly determines the occurrence
: f of incrustation. The surface characteris-
S o Saen tics of the screen itself may also play a
Figure 19.1. Erosion of this well screen resulted part in regulating the rate at which in-

from incrustation that cauvsed high flow velocities . :
through the remaining epen area, crustation occurs. If the screen is con-

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#  131/244
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structed of rough-surface metal, for example, incrustants may buiid up at a faster rate.
The kind and amount of dissolved minerals and gases in natural waters determine
their tendency to deposit mineral matter as incrustation.

Groundwater normally moves slowly through soil, sand, and gravel, and is in con-
tact with the minerals of these earth materials for hundreds to thousands of years.
The time is so long that the water, with its dissolved mineral salts, is in quasi-chemical
equilibrium with its environment. Thus, the water may be nearly saturated with the
major minerals in the aquifer materials, Any change in the chemical or physical
conditions upsets the equilibrium and may cause precipitation of relatively insoluble
materials. The chemical equilibrium is upset when the wel] is pumped; in general,
the greater the drawdown, the greater the disequilibrium will be.

Deposition of only a‘minute fraction of the minerals in the water will cause serious
clogging. If material is dropping out of the water entering a screen 20 ft (6.1 m)
long, 12 in (305 mm) in diameter, and pumping 500 gpm (2,730 m?*/day) at a rate of
1 mg/t, a deposit of 6 Ib (2.7 kg)} per 24 hours would result. Assume the material is
half calcium carbonate and half magnesium carbonate, with an average specific gravity
of 3.0. If the porosity is 20 pefceiit, all of the voids in the sand through a thickness
of 6 in (152 mm) outside the scréen’would be completely filled in 293 days. '

The incrustation often forms a hardybrittle, cementlike deposit similar to the scale
found in water pipes. Under different conditions, however, it may be a soft, pastelike
sludge or a gelatinous material. The major forms of incrustation include: (1) incrus-
tation from precipitation of calcium and-hagnesium carbonates or their sulfates; (2)
incrustation from precipitation of iron and /manganese compounds, primarily their
hydroxides or hydrated oxides; and (3) plugging caused by slime-producing iron bac-
teria or other slime-forming organisms (biofouling).

v J
PR

Causes of Carbonate Incrustation

Chemical incrustation usually results from the precipitation of carbonates, prin-.
cipally calcium, from groundwater in the proximity of the well screen. Other sub-
stances, such as aluminum silicates and iron compounds, may also be entrapped in.
the scalelike carbonates that cement sand grains together around the screen. The
deposit fills the voids, and the flow of water into the well is reduced proportionately.

The probable explanation for this phenomenon is as follows. Calcium carbonate
can be carried in solution in proportion to the amount of dissolved carbon dioxide
in the groundwater. The ability of water to hold carbon dioxide in solution varies
with pressure — the higher the pressure, the higher the concentration of carbon diox-
ide. When water is pumped from a well in an unconfined aquifer, the water table is
drawn down to produce the necessary gradient or pressure differential in the water-
bearing formation 10 cause water to flow into the well. The hydrostatic pressure in
the deeper portions of the water-bearing formation is thus decreased, with the greatest
change being at the well. Because of the reduction in pressure, some carbon dioxide
is released from the water. When this occurs, the water is often unable to carry its
full load of dissolved calcium carbonate and part of this material is then precipitated
onto the well screen and in the formation materials adjacent to the well screen. Pump-
ing a well in a confined aquifer produces a similar pressure reduction and resulting
precipitation.

Formation of calcium carbonate precipitate from calcium bicarbonate is the classic

rein e
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example:

Ca(HCOy), ~2F caco,| + cO.1 + HO

where A P is a change in pressure. Solubility of calcium bicarbonate on the left side
of this equation is about 1,300 mg/!; solubility of calcium carbonate on the right side
is about I3 mg/t. Carbon dioxide (CO,) escapes when the head, or pressure, is reduced.

Magnesium bicarbonate changes to magnesium carbonate in the same manner when
the carbon dioxide is released, but magnesium carbonate incrustation occurs only in
special instances because it is still soluble at concentrations over 5,000 mg/t (Kemmer,
1979). Precipitation’occurs, therefore, only when the carbonate concentration exceeds

this level.

Canses of Iron and Manganese Incrustation

Many rocks throughoufthe world contain iron and manganese, and are the source
of iron and manganese ions found in groundwater if the pH is about 5 or less. During
pumping, velocity-induced pressure changes can disturb the chemical equilibrium of
the groundwater and result insthe deposition of insoluble iron and manganese hy-
droxides. These hydroxides hdve the consistency of a gel, and may occupy relatively
large volumes; over time, they harden into scale deposits. Dissolved iron is affected
by pressure reduction as indicated;

Fe(HCO,), 3L Fe(OH),| + 2CO,1

Solubility of ferrous hydroxide on the right side of this equation is less than 20
mg/t. If oxygen is introduced by aeration during pumping, additional precipitation
of ferric hydroxide occurs:

4Fe(OH), + 2H,0 + O, — 4Fe(CH), |

Solubility of ferric hydroxide on the right side of this equation is less than 0.01

meg/t.
Soluble manganese becomes insoluble in the same way as iron:

2Mn(HCO,), + 0, + 2H,0 — 2Mn(OH),] + 4CO,1

Further oxidation of the hydroxides of iron and manganese, or an increase in pH,
causes the formation of hydrated oxides containing these ions. Ferrous iron in so-
lution, for example, can react with oxygen to form ferric oxide:

2Fe*: + 4HC03_ + Hgo + l/ZOg = FCzO; + 4CO: + BHEO

The ferric oxide is a reddish brown deposit similar to rust, whereas the hydrated
ferrous oxide is a black sludge. The insoluble manganese oxide is also black or dark
brown. Iron and manganese deposits are often found associated with calcium- and
magnesium-carbonate scale.

Sometimes the chemical deposits are hardly noticeable. For example, samples of '
the formation sand adjacent to well screens at a city in Michigan, an industrial plant
in northern Indiana, and a plant in southern Ilinois revealed nc extraneous material

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#
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in the sand voids, but all the sand particles were coated with hydrated iron oxide.
These wells had suffered severe reduction in specific capacity over a period of three
or four years. It is also quite possible that ferrous hydroxide, a white and fluffy
precipitate, had been lodged in the voids of the formation but was broken up when
the samples were taken and was unnoticeable.

In the cone of depression around a well in an uncenfined aquifer, air enters the
voids and oxidizes iron in the films of water adhering to individual sand grains. If
pumping is started and stopped intermittently, a coating of iron oxide can build up,
thereby gradually redueing the void space in this part of the formation. This action
reduces the formation’s/Storage capacity in the vicinity of the well, and the cone of
depression enlarges mofe rapidly than it would otherwise,

Prevention and Treatment of Incrustation Problems

Thus far, 2 means of preventing the incrustation of well screens has not been found.
One unique method does existyhowever, that is designed to reduce the amount of
iron incrusting materials reaching the well screen. This method, called the Vyredox™
System, uses a series of injection wells located in a circle around the production well.
Oxygenated water is injected into th€ wells to oxidize iron in solution and promote
the growth of iron bacteria so that littleiron reaches the production well. See Chapter
23 for a more detailed description of thismethod.

For most wells where incrusting material§ cannot be removed before reaching the
well, several actions can be taken to delay ‘incrustation and make it a less sérious
problem. First, the well screen should be deésigned to have the maximum possible
inlet area to reduce the flow velocity to a minimum through the screen openings.
Second, the well should be developed thoroughly. Third, the pumping rate may be
reduced and the pumping period increased, thereby decreasing entrance velocities.
Fourth, the pumping load may be divided among a larger number of smaller diameter
wells instead of obtaining all of the supply from only one or a few larger diameter
wells,

Fifth, a more frequent maintenance or cleaning procedure for each well should be
practiced wherever local experience shows considerable difficulty from incrustation.
In these areas, a qualified water well contractor should be called to perform the
necessary maintenance. Corrective measures should not be put off until drastic means
must be taken. Contractors generally know the best procedure to use from their past
experience in the local area. '

In localities where incrustation of wells is prevalent, samples of the incrusting
materials and the water should be analyzed. Samples of the incrustants can often be
obtained from the outer surfaces of pumps, suction pipes, or well screens. The con-
stituents will normaily include calcium carbonate, iron oxide, silica, aluminum sili-
cate, or organic material. The material causing the clogging will usually be a mixture
of several things, not a single substance. Recent research has shown, for example,
that incrustants on the outside of a well screen may consist of precipitated elements
from the groundwater, whereas most of the depositional products on the inside of
the screen originate from the screen itself (Figure 19.2a and b). The proportions of
the various substances shown by the chemical analysis should indicate the kind of
treatment and the type of chemicals that would be most successful in recovering well
yield. '
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Acid Treatment of Wells

tw

Chemical incrustation can best be removed by treating the well with a strong acid
solution that chemically dissolves the incrusting materials so they can be pumped
from the well. Strong acids are used more often than any other type of chemical for
well rehabilitation. Their chief value lies in their ability to dissolve mineral scale as
well as some of the iron deposits formed by iron bacteria. The acids most commonly
F used in well rehabilitation are hydrochloric (HCI), sulfamic (H,NO,S), and hydrox-
: yacetic (C.H.,@)).

- o

w

Hydrochloric (Muriatic) Acid

Hydrochloric acid/(prepared commercially under the name muriatic acid) is one
of the most effective acids for removing mineral scale. Commercially prepared hy-
drochloric acid is a clear to yellowish solution of hydrogen chloride gas dissolved in
water. It is available in several strengths that are identified by degrees Baumé*; com-
mon strengths are 18 and 20/degrees Baumé which are 28 and 31 percent hydrochloric
acid, respectively. Hydrochlosic acid is commonly ordered with an inhibitor that
minimizes the acid’s corrosive’effect on metal wells screens, casing, and pump
components.

In treating wells, hydrochloric acid is usually introduced into the well screen by
conducting it from ground surfac¢ through a small-diameter plastic or black iron pipe,
It is best to use a quantity of acid equalto the amount of water in the screen plus
an additional volume of 25 to 50 percent.
To reach farther into the formation, acid
volumes of up to twice the screen volume
can be used. Table 19.2 shows the proper
amount of hydrochloric acid to use in
smatil- and large-diameter wells,

Although it is an extremely effective
well cleaner, hydrochloric acid has a
number of drawbacks. It is extremely
P dangerous to handle. Once placed in the
Pl weli, the acid produces large quantities of
. toxic fumes that are expelled from the

well bore within moments. Inhalation
of these toxic fumes will cause death, and
contact of the liquid with human tissue
can easily result in serious injury.

R g a1

Sulfamic Acid . '
Figure l?,2a. Inc_rustants have formed on the inside
Sulfamic acid? is a dry, white, granular ?nd outside of_thls steel pipe-based well screen that
A > is wrapped with 2 slotted-brass filter. Visnal ex- -
material that produces a strong acid when amination of the incrustants suggests that the po-
mixed with water. Its solubility in water ~T0US incrustants on the inside of the screen contzin
. 3 X different minerals than the dense, well-bonded in-
increases with temperature, ranging from crustants on the outside,

ROV TR Sy -,

*Degrees Baumé is a scalé referring 1o the specific gravity of the solution as determined by the acid
concentration. As the degrees Baumé increase, the strength of the solution also increases,

TAlso known as aminosulfonie, amidosnifanic and amidameIf..

e .
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15 to 20 percent by weight at most prevailing groundwater temperatures.

Although it is more expensive than hydrochloric acid and is less aggressive, sulfamic
acid offers a number of advantages. In its dry form, it is relatively safe to handle; the
dry material does not give off fumes and will not irritate dry skin. if spillage occurs,
it may be cleaned up easily and safely, thus providing for safer shipping and handling.
If mixed at the surface, however, sulfamic acid should be handled as if it were hy-
drochloric acid. During {reatment, this stowly dissolving acid releases dangerous
fumes at a relatively slow rate; nevertheless, proper ventilation should always be
provided. Less corrosion of pumps, screens, and casings wiil occur when an inhibitor
is added to the acide For example, little corrosion results when stainless steel well
screens are treated s€peatedly with an inhibited sulfamic acid. Sulfamic acid is avail-
able in pelletized, grapular, and powdered form. The pelletized form is used in wells
completed with relativelyshort screens where the screens are located at the bottom
of the well. Because the pellets are heavier than water, they sink through the column
of water standing in the casing and then dissolve inside the screen. The pellets should

Table 19.2. Amount of Hydfochloric Acid Required to Treat an Incrusted Screen

Sercen Diameter Amount of HCE 6A3ur(lll )(})?"Stc(; E:23;’ Baunmé) per ft
4 in mm Gallons Liters
¥ 1 38 011~ 0.14 042- 0.53
: 2 51 020- 0.24 0.76- 091
' 2% 64 0.33- 0.39 1.25- 148
3 76 0.46 - 0.56 1L74- 212
; 3% 89 0.63- 0.75 2.38- 284 -
i 4 102 0.81- 0.98 3.07- 371
A 114 1.04- 1.25 3.94- 473
: 5 127 1.28- 1.53 | 484- 579
3 5% 140 1.54- 1.85 5.83- 7.00
i 6 152 1.84- 2.21 6.96- 8.36
' 7 178 2.50- 3.00 9.5 - 11.4
8 © 203 3.26- 3.92 123 - 1438
10 254 5.10- 6.12 19.3 - 232
12 305 7.35- 8.82 278 - 334
14 356 10.0 -12.0 379 -- 454
16 406 13.1 -15.7 494 - 59.4
18 457 16.5 -19.8 62.6 - 5.1
20 508 20.4 -24.5 77.2 - 927
22 559 247 -29.6 93.5 - 112
24 610 29.4 -353 111 -133
26 660 345 -41.4 131 -157
28 711 400 -48.0 151 -182
30 762 459 -55.1 174 - 208
32 813 © 522 -627 198 -237
34 864 59.0 -70.7 223 -268
36 914 66.1 ~79.3 250 - 300
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dissolve in approximately 4 hours if oversaturation does not occur. Agitation of the
water in the screen increases the solution rate of the chemical. The proper quantity
of pelletized sulfamic acid required to treat the well is generally determined by the
length and diameter of the well screen or by the weight of water standing in the screen.
Table 19.3 shows the proper quantities of Nu-Well®, a pelletized sulfamic acid, to use
for small- and large-diameter screens less than 100 ft (30.5 m) long.

The granular form of sulfamic acid is generally used when acidizing iong screens
[greater than 100 ft (30.5 m)] or screens separated by casing. It is usually dumped
directly into the casing, where it saturates the entire column with acid. The acid goes
into solution as the granules descend stowly in the casing. Enough clear water is then
added to force the volume of acid standing in the casing above the screen into the
formation. For deep wells with high static water levels, granular or powdered acid
should be premixed-at the surface so it can be piped to the intake portion of the well,
A 10-percent solution of granular sulfamic acid is sometimes used for long screens,
although a 30-percent selution provides better resuits.

Sulfamic acid is particularlyuseful in treating calcium and magnesium incrustants,
but is less effective when iron"or manganese incrustants are present. The addition of
rock salt to sulfamic acid, however, will increase the acid’s ability to dissolve iron
deposits. Approximately 2 Ib (0:9.-kg) of rock salt are added to 10 b (4.5 kg) of Nu-

Table 19.3. Amount of Nu-Well® Required to Treat a Moderately Plugged

1-ft (0.3-m) Section of Screen

Sc‘ierfi';el)gg'e‘)‘ter Screen.Gapacity Nu-Wel Required

in mm - gal/ft ¢/m Ibs/ft kg/m

1% 38 0.1 1.2 0.2 - 0.3

2 51 0.2 25 1 - 04 0.6

3 76 0.4 5.0 0.9 1.3

4 102 0.7 8.7 16 2.4

5 127 1.0 12.4 26. | 39

6 152 1.5 18.6 3.7 5.5

8 203 2.6 32.3 6.5 9.7

10 254 4.1 50.9 10.2 15.2

12 305 5.9 73.2 14.7 219

14 356 8.0 99.3 20.0 29.8

16 406 10.4 129 26.1 38.9

18 457 13.2 164 33.0 492
20 508 16.3 202 40.8 60.8
22 559 19.8 246 49.4 73.6 ! i
24 610 23.5 292 58.7 87.5 §
28 711 32,0 397 80.0 119 b
30 762 36.7 455 91.8 137 @t
32 813 418 519 104 156
34 . 864 472 586 118 176
36 914 52.9 657 132 197 5.

The quantities of Nu-Well* are equal to 30 percent of the weight of water in the well screen. This ratio is used for
treating relatively short screens that have been affected by moderate incrustation.

EI S
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Well? (20 percent of the weight of the acid) to create a solution that will treat iron
and manganese incrustants.

Sulfamic acid reacts chemically with mineral deposits in the same manner as hy-
drochloric acid, although at a slower rate. Consequently, longer contact time is usually
required to achieve the same results; at least 15 hours is recommended. The effec-
tiveness of the treatment is enhanced considerably if the acid is agitated while and
immediately after it dissolves. Forceful agitation is also recommended before the acid
is pumped to waste.

Sulfamic acid should not be confused with sulfuric acid. Sulfuric is a strong liquid
acid that has been used successfully on rare occasions in well treatment. Its major
limitation in well {reatment is that when it combines chemically with calcium scale,
it forms calcium ‘sulfate which is nearly insoluble in water. Thus, a sulfuric acid
treatment may actually)reduce the well’s performance. In addition, sulfuric acid, even
when inhibited, is extrgmely aggressive in attacking metallic casing and SCTEENS.

Hydroxyacetic Acid

Hydroxyacetic acid, also'kmown as glycolic acid, is a liquid organic acid available
commercially in 70-percent coneéntrations. Although not as well known or commonly
used as either hydrochloric or sulfamic acid, its use has achieved excellent results in
well treatment. It is quite safe to usé because it is relatively noncorrosive and produées
little or no toxic fumes. :

In addition to its ability to dissolve mineral scale, hydroxyacetic acid offers ad-
vantages not available with sulfamic or hydrochloric acid. It is an excellent bactericide
and therefore may be effective in treatifig.wells with iron bacteria problems. It kills

Table 19.4. Amount of Hydroxyacetic Acid Required per 1 ft (0.3 m)
of Screen Length or Open Borehole

IR S e e

Diameter of Well A (03 my o Smrcyacetlc Acid per

in mm gal - B
S 1% 38 0.006 - 0.009 ©0.02- 0.03
P 2 51 0.01 -0.02 . 0.04- 0.08
iy 3 76 0.02 -0.04 " 0.08- 0.15
4 102 0.04 -0.07 0.15- 0.27
6 152 0.10 -0.15 0.38- 0.57
8 203 0.17 -0.26 0.64- 0.98
. 10 254 0.27 -0.41 1.02- 1.55
! 12 305 0.39 -0.59 1.48- 2.23
16 406 0.70 -1.00 2.65- 3.79
20 508 1.09 -1.64 4.13- 6.21
; 24 610 1.57 -2.36 5.94- 8.93
28 711 2.14 -3.21 8.10-12.1
30 762 2.45 -3.68 9.27-13.9
32 813 2.79 -4.19 10.6 -15.9

34 364 3.15 -4.73 119 -17.9

6. 914 3.53 -5.30 13.4 -20.1
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the bacteria and simultaneously dissolves the bacterial iron deposits as well as other
mineral scale.

In addition to its bactericidal properties, hydroxyacetic acid is a chelating or se-
questering agent. This means that it has the ability to “surround” metal ions (such
as iron, calcium, and magnesium) in solution and keep them from combining chem-
ically with other 1ons. This insures that all the scale dissolved by the acid remains in
solution during the entire treatment period.

Hydroxyacetic acid is placed in the well in the same manner as hydrochloric acid.
About 1 gal (3.8 {) of 70-percent hydroxyacetic should be used for every 10 to 15 gal
(38 to 56.7 ¢) of water standing in the well screen. Table 19.4 shows the proper amount
of hydroxyacetic acid to use in treating wells of various diameters.

Hydroxyaceticcid is weaker than both hydrochloric and sulfamic acid, and longer
contact time is required to achieve the same amount of scale removal. The rate at
which an acid removes scale is related to the acid’s pH (acid strength). Figure 19.3
shows how pH varies‘witihn concentration for the acids described above. Note that
hydrochloric acid has thedowest pH and thus will work the fastest, whereas hydrox-
yacetic has the highest pH and«will work more slowly than the other acids.

=
T v

T N L A T D R s b e = e

General Procedure for Acid Treatment

Great care should be taken in placing liquid acid into a well. Only experienced
personnel with specialized equipment should attempt to use it in rehabilitating a well.
When using any liquid acid, personnel
3.0 ' should wear protective rubber clothing
and goggles. A breathing respirator
should also be used by all personnel han-
\ dling the acid and by other persons near
N the well. All mixing tanks, chemical
2.0 ™\ pumps, and piping (tremie pipes) should
|, Hydroxyacetic acid be constructed of plastic or black iron to i
i ——=7— | minimize reaction to the acid. A large gj‘
quantity of water, or a water tank with a '
mixture of sodium bicarbonate, should be
N : available in the event that an accident oc-

~Tsufaric o curs. Proper ventilation must be main-
\ ] tained because the fumes released from

- the well during treatment are lethal.

\ Hydrochloric . . . .
" {muriatic) acid Liguid acid should be introduced into
3 the well through a small-diameter pipe. If - %
the screen is more than 5 ft (1.5 m) long, %
enough acid should be added to fill the
lower 5 ft of screen. Then the pipe should & 4
10 be raised and the next 5 ft of screen filled
0 2 4 8 8 10 12} withacid, continuing in this way until the
Percent acid Dy weight of water entire screen is full. Pelletized forms of
sulfamic acid dropped into the casing will

Figure 19.3. Equal concentrations of different acids

form solutions with different pH values; pH of an acfcumulate in the screen where the pellets -
acid-water solution varies with concentration. dissolve. When the granular forms are

PP e

1.0

pH
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poured into the casing, they go into solution throughout the entire column of water
in the well.

After the acid is placed in the well {or the pellets dissolve), a volume of water equal
to that standing in the well screen is poured into the well to force the acid solution
through the screen-slot openings into the formation. Some form of mechanical agi-
tation, such as surging, should be employed while the acid is in the well to help break
up the incrustation and improve the overall efficiency of the process. This step is
particularly important because it exposes the incrustant to the acid, thereby assuring
maximum removal. :

The use of surge blocks or jetting tools are effective methods of agitating the well.
The agitation time will depend on the amount of incrustant in the well. If a surge
block is used, the surging effect drives the acid into the formation and brings loosened
material into the screén=[n the jetting operation, the acid is first poured into the well.
The screen or the face of the well bore can then be jetted with clean water from the
surface or acidized watef from the well (Figure 19.4). A pump pressure of 100 to 250
psi (690 to 1,720 kPa) is sufficient for this type of operation. Circulation of the acid
solution may be corrosive to the jetting
pump and other equipment, but'the wide
use of plastic impellers has eliminated
most of this type of corrosion damage. I
the job requires recirculating the jetting
acid at the surface, it is best to call on.a
well servicing company that has special=
ized equipment for this work, Great care
should always be exercised whenever acid
is being pumped in any well rehabilita-
tion operation,

An extended zone of the formation
around the well screen may be wholly or
partially clogged. Thus, it must never be
assumed that the chemical solution
moves uniformly outward into the voids
of the water-bearing materials in all di-
rections throughout the full thickness of
the formation. The chemical solutions
will flow most readily into those areas
where the formation or screen is the most
open, that is, where resistance to flow is
the least. Therefore, it may be extremely
difficult and even impossible to diffuse
the chemical solution to all points where
it can dissolve or otherwise remove the
unwanted deposits.

The use of chelating agents is recom-
mended if iron and manganese incrus- Figure 19.4. To avoid the dangerous practice of
tants are present and the pH of the treat- g;:}ﬂ‘%;i?é;g‘:epi“g:‘i’:' tjl:;t:guu:: db:s’;n";”t‘;‘e'
ment solution is approximately 3 or less.  acidified water in the borehole.
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At this pH, these cations form insoluble precipitates that settle out and reduce the
effectiveness of the acid treatment. Citric, phosphoric, and tartaric acids are three
common chelating agents. Four pounds (1.8 kg) of chelating agent are usually added
to each gal (3.8 £) of 31-percent (20 degrees Baumé) hydrochloric acid and 1 1b (0.5
kg) of chelating agent to I5 Ibs (6.8 kg) of sulfamic (granular) acid.

After mechanical agitation, the solution is left in the well to react with the incrusting
materials until the pH is between 6.5 and 7, then agitated again and pumped to
waste. The time for the reaction to be compieted will vary from a few hours to more
than 15 hours, depending on the type of acid used and the amount of incrustants, To
minimize disposal problems, the water in the well should be neutralized if necessary
before it is removed from the weil. In many communities, the water well contractor
may be required €0 haul away the spent acid and dispose of it according to local
regulatory agencies: If.not, the spent acid should be run onto 2 sandy section of ground
as far away as practicable from the well head. Some contractors neutralize acid waste-
water by running it through a limestone-filled container. :

Many water well coniractors will redevelop the well after it has been acid treated.
Solid particles of incrustantCan be removed along with any fine sediments that may
have entered the zone immediately around the screen after the well was placed in
service. In many instances, effective redevelopment of an older, acid-treated well will
result in a specific capacity that €quals or even exceeds the original specific capacity.
The various development procedures are discussed in Chapter 13.

R g e

Mechanical Methods to Remove Incrustants

Although removal of most incrustantsby acid treatment is extremely effective,
several mechanical methods are useful eithef in preparing for acid treatment or asa
primary method of removing incrustants. Wire brushing or other means of mechanical
scraping can remove incrustants that have been deposited on the inside of the well
screen. The loosened material is then removed from the well by bailing, air-lift pump-
ing, or other means. Removal of these incrustants minimizes the quantity of acid
that must be used in. any subsequent acid treatment, enhances the effectiveness of
this treatment, and reduces the time required for the acidizing process.

Controlled blasting techniques are often useful for temporarily improving well yield
by fracturing the incrusting matrix so that water can reach the screen. Incrusting
materials are sometimes deposited on formation materials several inches or more
away from the screen. The incrustant may become so massive that all voids in the
formation become filled and little water can reach the screen, Blasting procedures
create cracks in the incrustant, allowing water to enter the well, Some fragments of
the incrustant will break away and can be pumped from the well. Unfortunately, the
opened cracks eventually will also become incrusted and additional blasting or acid-
izing treatments will be needed to maintain yield. This technique, when combined
with acidizing, is particularly effective. Special service companies have formed to
provide this type of blasting service.

B bt SR, £t i

Incrustation of Rock Wells '-

Although this discussion has referred only to screened wells in unconsolidated ' g
formations, wells in consolidated rock also suffer from incrustation of the borehole
wall or the cracks and fissures leading to the borehole. Many rock wells require
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treatment from time to time to recover the original yield. Both chemical treatments
and blasting have proved to be effective procedures and in some cases both are used.

When blasting incrustant, 5- to 10-Ib (2.3- to 4.5-kg) shots of explosive are set at
5-ft (1.5-m) intervals in the production zone of the well, More powerful amounts of
explosives are sometimes used at different spacings, depending on the experience of

the contractor and the nature of the formation and the incrustant, The explosive

charges are set off sequentially, beginning at the bottom of the open hole. Do not set
off charges within 50 ft (15.2 m) of a shale layer or the bottom of the casing. After
blasting, the lodsened material should be removed from the borehole and the well
redeveloped complétely. Samples of sandstone removed after blasting have shown
that most of the inCrustation extends only about 0.5 in (12.7 mm) beyond the face
of the borehole. : :

Wells constructed in fissured limestone can be successfully treated with acid. An
appropriate quantity of Hydrochloric or sulfamic acid is placed in the well and the
well head capped. A pressuré gauge is installed so that the pressure can be monitored.
If the pressure build-up is high)the acid is being contained near the borehole. If the
pressure does not build substantially, most of the force is being transmitted away
from the well bore by means of cavities or enlarged fissures. The solution effect is
still beneficial, nevertheless, even if thepressure build-up is low. When the acid stops
working, the gauge will indicate a noticeable pressure drop. Work can then begin on
redevelopment by jetting, surging, or 6ther means of agitation. All loosened material
should be removed before placing the well back in service.

Johnson Division makes no guarantee of results and disclaims all liability in con-
nection with the information or the safety suggestions given for the methods described.
Also, it should be understood that not alf the acceptable safety procedures are contained
herein and that certain circumstances may call Jor additional precautions. The sug-
gestions given here do not supplement nor modify any state, municipal, federal, and
insurance requirements or codes relating to blasting or acidizing.

Acid Treatment of Municipal Wells in Las Vegas, Nevada

A case history from the Las Vegas (Nevada) Valley Water District demonstrates
the effectiveness of acid treatment using sulfamic chemicals. The district wells had
become heavily incrusted with calcium and magnesium scale, reducing the yields
substantially. Both blasting and dry-ice treatment were used to fracture the incrusted
formations. A series of small explosive charges were placed in the well and detonated
sequentially. In dry-ice treatment, carbon dioxide gases released by dry ice in the well
produce extremely high pressures and cause additional fracturing of the incrustant,

The District then undertook an acid rehabilitation program for five of their most
heavily used wells. Each of the five wells had been completed with 16-in casing to
an average depth of over 900 ft. Length of perforated areas ranged from 278 to 651
ft. The average yield before treatment was 1,870 gpm per well.

A 10-percent acid solution (by weight of water in the casing) of granular sulfamic
acid was determined to be adequate to dissolve the incrustant, which consisted pri-

marily of calcium carbonate. This amounts to 0.75 Ib of sulfamic acid per gallon of

water in the casing. Six 480-Ib loads were placed in each well while the pump was
still in place, After each 480-Ib load was added, the pump was used briefly to surge
the well five times to mix the acid and distribute the solution throughout the casing,
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When all the acid had been placed in the
wells, the wells were surged ten times ev-
ery 4 hours for the next 24 hours. The
wells were then left for an additicnal 24
hours to guarantee removal of the most
firmly imbedded incrustants and then
pumped to waste.

During the treatment, silt and sand that
were once cemenied together by the in-
crustants were loosened. In order to ob-
tain optimum yieldsyit was important to
remove these materials so the original
permeability of the sediments would be
restored. To accomplish.this, 300 1b of
tetrasodium pyrophosphate were added
to each well, surged five timies, and al-
lowed to stand in the wells for24 hours. Well number
The addition of phosphates helped break
up and disperse silt, clay, and other by-
products of the acid treatment. The wells %"~ -5 ¥ B yphosshate reatment.

were again pumped to waste. .
Before acid treatment, the well charaCtetistics were monitored and recorded as a

guide to determine the effectiveness of the treatment. A comparison of specific ca-
pacities before and after treatment revealed‘exceptional results. Figure 19.5 illustrates
a range of improvement from 45 to 160 percent of pretreatment specific capacities.

110

Specitic capacity, gpm/i of drawdown

Figure 19.5, Speciiic capacity of wells before and

~ After the acid treatment, significant reductions in drawdown resulted in saving the -
District $16,000 annually in pumping costs alone. The payback time for the invest-

ment in materials and labor was estimated to be 1.5 years (Varhol, 1980).

WELL FAILURE CAUSED BY IRON BACTERIA

Iron bacteria occur widely in wells open to the atmosphere when sufficient iron and/:
or manganese are present in the groundwater in conjunction with dissolved organic
material, bicarbonate, or carbon dioxide. Although iron bacteria have been found in
wells in all the conterminous United States, the most seriously affected areas include

the Southeastern states, the Upper Midwest, and Southern California. In these regions, -

the principal forms of iron bacteria plug wells by enzymatically catalyzing the oxida-
tion of iron (and manganese), using the energy to promote the growth of threadlike

slimes, and accumulating large amounts of ferric hydroxide in the slime (Figure 19.6).

In this process, the bacteria obtain their energy by oxidizing ferrous ions to ferric ions,
which are then precipitated as hydrated ferric hydroxide on or in their mucilaginous
sheaths. Precipitation of the iron and rapid growth of the bacteria create a voluminous
material that quickly plugs the screen pores of the sediment surrounding the well bore.
Sometimes the explosive growth rates of iron bacteria can render a well virtually use-
less within a matter of months.

Many other forms of iron bacteria induce the precipitation of iron through nonen- )

zymatic means. Found almost everywhere in both water and soil, these bacteria pro-
mote precipitation of iron by four major mechanisms:
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1. Raising the pH of the water by (a) metabolizing certain protein or protein-derived
materials, resulting in the formation of ammonia, which is alkaline; (b) consuming the
salts of organic acids, which can lead to the synthesis of alkaline hydroxyl groups; and
(c) assimilation of dissolved carbon dioxide in water by cyanobacteria or algae during
photosynthesis. _

2. Changing the redox potential of the water by algal photosynthesis. In this process,
oxygen given off by plants increases the redox potential, thereby causing the precipi-
tation of iron.

3. Liberating chelated iron by inducing a breakdown in the bond between iron and
oxalate, citrate, humic¢ acids, or tannins.

Still other forms of'iron bacteria can reduce iron to a ferrous state under anaerobic
conditions, Although rescarchers have not been able to classify many major types of
iron bacteria in regard t0_how they participate in the process of iron deposition, the
classification shown in Appendix 19.A provides a tentative gmde for enzymatic and
nonenzymatic bacteria likely to'be found in water wells.

It is unclear whether iron bacteria exist in groundwater before well construction
takes place and simply multiply asithe amount of iron increases, or whether they are
introduced into the aquifer from the subsoil, in mix water during well construction,
or by backsiphoning from an affected well to an unaffected well. For example, drilling
fluid mix water taken from swamps, marshes, or other stagnant surface-water sources
may contain high concentrations of iron bacteria. There is also some evidence to show
that iron bacteria can be carried from well to-well on drill rods, bits, pumps, and water

tanks,

Gallionella, a common enyzmatic form of iron bacteria, is usually found in water

having certain physwal and chemijcal characteristics. Generally the water:
1. Has an iron content of 1 to 25 mg/t

and contains only traces of organic mat-
ter. ' '

2. Islow in oxygen, typically in the 0. 1
to I mg/t range.

3. Is usually fresh, although Galli-
onella has been found growing in salt wa-
ter. ,

4, Contains over 20 mg/t carbon diox-
ide.

5. Has a redox potential in the range of
200 to 300 millivolts (mv).

6. Has a pH in the range of 6 to 7.6.

7. Has a temperature from 40 to 60°F
(4.4 10 15.6°C). '

Presumably, many forms of enzymatic
bacteria that could grow in water wells
wouid prefer waters with these same gen-
eral characteristics. But other forms of
iron bacteria, such as Thiobacilfus Fer-
rooxidans, Sulfolobus Acidocaldarius,
Figure 19.6. Iron bactetia on pump column pipe.  Sulfobacillus Thermosulfidooxidans, and
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Leptospirillum Ferrooxidans can grow in waters having extremely low pH (2 to 6) and
much higher temperatures [60 to 185°F (15.6 to 85°C)].

A second classification of iron bacteria generally used in the water-well industry is
one based on the physical form of these organisms. This method of classification is
helpful in identifying which genus of iron-fixing bacteria is contained in a particuiar
water sample. The three general forms recognized are:

1. The capsulated coccoid form, of which only one genus is known, Szderocapsa.
This organism consists of numerous short rods surrounded by a mucoid capsule. The
deposit surrounding the capsule is hydrous ferric oxide, a rust-brown precipitate. This
organism probablyproduces iron precipitates by breaking down the bond between the
iron and the chelating agent.

2. The stalked iron‘fixing bacteria, composed of twisted bands resembling a ribbon
or chain. The genus of thisiphysical form is Gallionella, sometimes called Spirophyl-
lum, although Gallionella is'the preferred name. Gallionella can be recognized by the
twisted stalk and the bean-shaped bacterial eell at the end of the twisted stalk. The only
living part of this organism is‘the,bean-shaped cell at the end of the stalk. Gallzone!la
is probably the principal enzymati¢'bacteria occurring in wells.

3. The filamentous group, consistingof four genera: Crenozhrzx Sphaerotilus, CIon-
othrix, and Leptothrix. Species of the ge-
nus Crenothrix have a thin attached énd
that gradually thickens toward the free”
end. The separate cells that make up a
thread of Crenothrix are rod shaped and
lie end to end in a sheath, The free end of
the filament contains spherical, nonmo-
tile cells called conidia, which are fre-
quently prevented from leaving the
sheath. They germinate within the sheath
and thrust their filaments through the
walls, giving the appearance of numerous
branches extending from the parent fila-
ment, Members of the genus Sphaerotilus
exhibit colorless filaments that show false
branching. Another iron bacterium that
shows false branching is Clonothrix (Fig-
ure £9.7). This form differs from others in
the filamentous group in that its sheath is
tapered. The fourth genus in the filamen-
tous group is Leptrothrix, a simple thread
form, usually incrusted with iron along
the entire sheath. The sheath of this or-
ganism is generally the same width
throughout its length and contains color-
less cylindrical cells that lie end to end
(Figure 19.8). Leptrothrix and Sphaeroti-
lus contain only a relatively small volume
of iron in their sheaths and probably do  Figure 19.7. Fron bacteria, genera Clonothrix.
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not derive energy from iron oxidation.
This may also be true for Crenothrix and
Clonothrix.

If the presence of iron bacteria is sus-
pected in a well, samples of the organism
can be obtained by a filtering device at-
tached to the discharge of the pump for
one week. The water passing through the
filter during this pericd leaves a dark
brown precipitate on the porcelain cover

* which can be examined for iron bacteria
by a qualified laboratory.

Another method of sample collection is
to examine the material scraped from
valves or pump discharge lines from sus-
pected wells, pump shafi seals, water clos-
ets, or small steel objects suspended tem-
porarily in the well, However, unless a
microscope with a magnification of at
least 1,000X is available, it is best to send
the samples to a state water laboratory or
a private firm familiar with iron bacteria
identification. Correct identification of

iron bacteria is best accomplished by scanning electron or transmission electron mi-
croscopy and phase contrast techniques.

Figure 19.8. Iron bacteria, genera Leprothnx.

' Prevention and Treatment of Iron Bacteria

The water well contractor should use great care to avoid introducing iron bacteria
into a well during drilling and repair work. All drilling fluid mix water should be chlo-
rinated initially to a 50 mg/t free chlorine concentration, even if secured from a chlo-
rinated municipal water supply. Because chlorine is not stable in a drilling fluid, more
must be added periodically to maintain a 10 mg/t free chlorine residual. The drill rods,
bits, and tools should be chlorinated thoroughly to eliminate any bacteria remaining
from the previous job. Filter-pack material should also be chlorinated before emplace-
ment. This is usually done by adding dry calcium hypochlorite to the pack before it is
placed in the well, or chlorinating the water if the pack is pumped into the well, Once
the well is completed, it should be sealed immediately to prevent the introduction of

airborne bacteria.

L s

Chemical Methods to Controf Iron Bacteria

Ifiron bacteria do grow in a well, they can be controlled by chemical treatments and
various types of physical methods (Table 19.5). In general, chemical treatments are
more effective and less expensive than physical methods. But for maximum effective-
ness, any chemical treatment must be accompanied by physical agitation of the well.
Jetting, air surging, air-lift pumping, and vaived surge b[ocks are the principal methods
i used to agitate the well.
§ Many effective bactericides are strong oxidizing agents. As thls term implies, these

I i)
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Table 19.5. Methods to Control Iron Bacteria

Chemical Physical
Oxidizing agents such as chlorine Heat
pH adjustors such as acids Vyredox™ technology
Quaternary ammonium compounds Explosives
Ultrasonics
Radiation
Anoxic blocks

chemicals can oxidize orditerally *“burn up” organic material. Oxidation is the most
common method of killing bacteria, and dissolving and loosening the organic sludge

they produce.

Chlorine

Chlorine, a strong oxidizing agent,is used widely to limit the growth of iron bacteria.
Chlorine compounds offer significantadvantages over other types of bactericides: they
are inexpensive, readily available, effe€tive, and generally accepted (actually required
in many instances) by health officials asSuitable for use in potable water supplies.

The correct chlorine conc¢entration depends on the type of treatment being admin-
istered. As little as 50 mg/t free available chlorine is used for routine disinfection of
wells and piping following construction, repair, or pump installation, whereas con-
centrations as high as 500 to 2,000 mg/¢ are usually-desirable for treating wells severely
plugged with iron bacteria. A solution strength of 500 mg/! is by definition the strength
obtained by dissolving 500 Ib (227 kg) of chlorine gas in I million Ib (454,000 kg) of
water. On a smaller scale, this is equivalent to 0.5 Ib (0.2 kg) of chlorine gas in 1,000
1b (454 kg) of water [120 gal (0.5 m?}]. The term “shock chlorination™ is reserved for
chlorine solutions having a concentration of 1,000 mg/¢ or more. Tabie 18. 6 (page 621)
shows the quantities of chlorine-containing materials necessary to achieve various
chlorine solution strengths.

Chlorine gas is the most powerful of the chlorinating agents available commercially.
Because it is a gas at normal temperatures and pressures, it must be stored in pres-
surized cylinders much the same way that propane or acetylene gas is stored. It is ex-
tremely corrosive and causes severe damage to human tissues immediately on contact.
The use of chlorine gas has generally been restricted to high-capacity municipal and
industrial wells because of the skill and equipment required to handle it safely. '

During treatment, chlorine gas is usually conducted through a small-diameter plastic
tube into the well, where it mixes readily with the water to form the chlorinating so-
lution. A centering device should be used to keep the lower opening of the plastic tube
centered in the well screen, because the chlorine gas is so corrosive that holes can form
in well screens and casing in a short time, thereby causing sand pumping and ulti-
mately well failure.

After the chlorine solution has been produced in the well, it should be forced through
the screen-slot openings into the water-bearing formation by adding water to the well.
Then, as with acid treatment, mechanicat agitation should be used to enhance the ef-
fectiveness of the treatment. As the chlorine disintegrates the organic slime, the me-
chanical agitation helps dislodge it and move it from the formation into the well, where
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it can be removed by pumping. Agitation also helps to move fresh chemicals into areas

where they may have become expended.
Without some agitation, chlorine may not be effective when treating iron bacteria,

because the iron bacteria form a thick, protective slime layer around the cells that is

impregnated with oxides and hydroxides of iron and manganese. This layer restricts
the movement of chlorine into the cell to the point where the cell may not be inhibited
or kilied by ordinary lethal doses. In addition, the cells are layered and thus a disin-
fectant has to penetrate through a series of slime layers, inhibiting and killing the cells
as they become exposéd. Subsequent disintegration of the dead slime leaves an ex-
posed layer of living ifon bacteria beneath which the infestation will continue to grow.
Acid treatments are also€ffective in killing iron bacteria because they generally cannot
live at a pH below 2. Figuire'19.9 demonstrates that once iron bacteria establish a foot-
hold in a well, they are extremely difficuit to eliminate completely by treatment. In
this case, the specific capacity'of the well is halved in a little over two years.
Agitation can best be achieved’by jetting chlorinated water into the formation, be-
cause jetting concenirates the gréatestamount of energy over the smallest area. Other
suitable methods of agitating the chlorine solution include surging by operating a surge
plunger in the casing above the screem, or by capping the well and alternately injecting
and releasing compressed air, thereby foscing the chlorine solution back and forth
through the screen openings. If the pump remains in the well during treatment and
there is no foot valve or check valve on‘the'pump, good results may be obtained by
pumping and backwashing (alternately starting'and stopping the pump). The only re-
quirement is that there not be a net removal of water from the well, because this would

30 -
| \ Redevliopmert =N ]
25 \ rA
20 Ao |
\

" N\
\ \.\J \\

Redevelppment A" —

10

Specific capacity, gpm/ft of drawdown

1962 1963 1964 1965 1966 1967 1968 1969 1970

Figure 19.9. Performance record of a well in New Jersey shows declines in specific capacity cansed by
the growth of iron bacteria, and recovery of specific capacity produced by periodic treatment. Shock
treatment with chlorine once a year would help maintain the yield at a satisfactory level. (4. C. Schultes

Companv)
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result in removal and waste of the chlorine solution.

_ J Hypochlorites
; A relatively safe and convenient alternative to the use of chlorine gas in well treat-
g S ment is the use of one of several hypochlorite products. In their commercial form, thisl

_ f‘*'n 1) family of chemicals eliminates some of the dangers inherent in handling chlorine gas

;3 S and is easily applied to well treatment.

3 i Calcium hypechlorite is a dry mixture containing about 65 percent available chlo-

YIS . rine. It can be mixed with water at the surface and poured or piped into the well. Al-

e g : ternatively, the dfyymaterial may be poured into the well or suspended in a weighted

3 gg mesh container, porous sack, or drive point. This latter method is an efficient way to
place chlorine at the' botiom of an artesian well, If large quantities of dry material are

ﬁ - placed directly in the well, Some provision should be made for stirring or agitating the

: water to help dissolve thé ¢hemical. Once the chemical has been placed in the well,
rehabilitation procedures similar to those used with chlorine gas should be employed.

In isolated instances, so much calcium hypochlorite may be introduced that once it

i combines with the naturally occurring calcium in the water, a precipitate of calcium

hydroxide may form that plugs the pores of the formation. For this reason, rehabili-

tation procedures using calcium hypochlorite may fail to restore the original yield of

the well, ' S

e Another hypochlorite chemical, sodium hypochlorite, is available in liquid form,

b typically in solutions of 5 to 15 percent'sodium hypochlorite. Pure sodium hypochlo-
i _fite is highly unstable, actually explosive, and thus cannot be handled safely unless it
is dissolved. Even in liquid form, sodium hypochlorite is somewhat unstable and tends
to deteriorate with time. During six months storage, a 10-percent solution of sodium
hypochlorite loses 20 to 50 percent of its useful chlorine. )
Sodium hypochiorite is frequently used in well treatment for routine disinfection of
: domestic-size wells because it is readily available in the form of household bleach. In
I 5 addition, it has been used guite successfully to treat iron bacteria problems. The 5.25-
L W percent solution in household bleach contains 5.25 percent available chlorine. Com-
paring this with calcium hypochlorite which contains 65 percent avajlable chlorine, 1.7
< _ gal (6.4 {) of bleach solution must be used to provide the same disinfecting power as 1
: 1b (0.5 kg) of calcium hypochlorite,
j Chlorine dioxide (ClO,) is sometimes used for disinfecting drinking water supplies
i S because it produces less trihalomethanes than chlorine except in high-pH waters (Lyk-
;} ' ins and Griese, 1982). Research has also shown that chlorine dioxide may have stron-
i[ ' ger oxidative properties than chlorine but its use produces no undesirable organic by-
?J products other than those produced by the use of chlorine. Chlorine dioxide can be
G : used to treat wells or prevent the premature breakdown of drilling fluid made with
polymeric additives. In the gaseous form, chlorine dioxide is extremely unstable, and
4 ' a 10-percent concentration of gas in air is explosive and easily detonated by sunlight. -
| i ‘ However, in liquid concentrations of 2 t0 4 percent, it is relatively stable and can be
added to the mix water. The major drawbacks of chlorine dioxide are its relatively high
i cost and its short lifetime in water (10 minutes),
Table 19.6 contains a list of many of the commeon chlorinating agents and indicates
the amount of each chemical required to provide the same amount of available free
chlorine as 1 Ib (0.5 kg) of chlorine oac
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Table 19.6. Quantities of Various Chlorine Compounds Required to Provide
as Much Available Chlorine as 1 1b of Chlorine Gas

r Chemical % Available Efﬁffg%gft?l
,: Chiorine Gas (100 1.0
gé Calcium Hypochlorite 65 1.54
% Lithium Hypochiérite - 36 2.78
o Sodium Hypochlofite 12.5 8.0
Sodium Hypochlofite 5.25 19.05
TrichloroisocyanuricAcid* 90 _ 111
Sodium Dichloroisocyamnurate® 63 1.59
Potassitm Dichloroisocyandrate® 60 1.67
Chlorine Dioxide 4 . 25.0
Chlorine Dioxide 2 50.0

*Chiorine compounds that incorporate isocyan#iric acid stabilize the chlorine against degradation from sunlight.
Except for storage, the advantage offered by the addition of isocyanuric acid is less valuable in water wells.

Potassium permanganate, like chlorine gas, is a strong oxidizing agént that is an ex-
celient bactericide. It has been used successfilly to control the growth of iron bacteria

3 in wells. Potassium permanganate is available“as a dry, purplish-colored crystal that
;Eg ‘ is both inexpensive and relatively safe to use. :
E In treating wells infected with iron bacteria, dry potassium permanganate is dis-
EN solved in enough water to fill the well screen; the solution is then piped into the screen.

A solution strength of 1,000 to 2,000 mg/¢ has been found to achieve excellent results
{1,000 mg/t is equal to 0.83 Ib (0.38 kg) in 100 gal (0.4 m®) of water]. Once the chemical
has been placed in the well, vigorous mechanical agitation by surging or jetting should
i be utilized during treatment to promote loosening and disintegration of the organic
R plugging material and enhance the overall effectiveness of the procedure. _
In treating iron bacteria problems, it must be remembered that the clogging of the
i well screen and aquifer is caused not only by the organic material produced by the bac-
teria, but also by the oxides and hydroxides of iron and manganese generally associated
with these organisms. In addition, it is usually a matrix of these materials in combi-
nation with other mineral scales such as calcium carbonate that causes the problem.
Because of the presence of inorganic chemicals, better results are nearly always ob-
tained by treating the well alternately with a bactericide to attack the organic material
and a strong acid to dissolve the iron deposits and mineral scale. Between each treat-
ment, the well is pumped to waste. The chlorine and acid must never be in the well at
the same time. :

Longer time intervals between treatments have been achieved by using a three-step
treatment consisting of initial shock chlorination followed by acidizing and then a final
shock chlorination of the entire water distribution system. Occasionally, acid is ap-
plied first to reduce the thickness of the sheath so that the chlorine is more effective
in destroying the tubercles. The added cost of applying three separate treatments is
s almost always offset by the improved results. A more detailed description of the rec-
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Physical Methods to Control Iron Bacteria

Pasteurization is a physical method that has been developed to control the growth
of iron bacteria. Pasteurization treatments have been shown to be quite effective in
maintaining well yield in Saskatchewan in spite of iron concentrations of 1 to 8 mg/i
in the well water (Cullimore, 1981). In this treament method, hot water [176°F (80°C)]
is circulated continuously in the well until the return water reaches the same temper-
ature. The water is kept at approximately 176°F unti temperatures from 113 to 129°F
{45 to 54°C) have been reached throughout the layer of iron bacteria. At 1 13°F the bac-
terial plugging is dispersed, and at 129°F the bacteria are killed. Tests after pasteuri- -
zation show a significant drop in the iron bacteria concentration, although bacteria
that exist in the formation can quickly reinfest the well.

The cost of treating small-diameter wells by pasteurization is relatively low, because
the equipment and procedures are rather simple. However, generating the necessary
heat for treating large-diameter wells requires expensive equipment that may make the
pasteurization process infeasible economically. Furthermore, depending on the am-
bient temperatures of the groundwater, the amount of down time required to perform
the process may not be tolerabile. _ .

Vyredox™ techniques are sometimes used to control the iron content of water and
therefore the growth of iron bacterid (see Chapter 23 for a discussion of this technol-
ogy). By increasing the redox potential of the groundwater around the production well,
iron and manganese will precipitate in.the aquifer. If the iron concentration can be
reduced in the production well to about 0,1, mg/!, iron bacteria probably cannot sur-
vive, . :
The use of explosives and ultrasonic techriology to kill iron bacteria have not been
effective. Apparently the slime layers can easily absorb the explosive energy or the
sound waves with little damage to the bacteria. Although radiation techniques may
prove successful in the future in killing bacteria, the use of this technology in wells may
not be acceptable to health departments. The effectiveness of creating anoxic blocks
in wells to produce anaerobic conditions and thereby kill aerobic iron bacteria has not
been ascertained, '

Recommended Procedure for Controlling Iron Bacteria

The procedure given below will control the growth of iron bacteria in a large pro-
duction well. Less complex treatments consisting of only chlorine applications are suit-
able for most small-diameter wells. It should be noted that virtually no combination
of procedures is effective enough to kill all the bacteria in the well. Normally any pro-
cedures used will only control the growth of the iron bacteria.

The recommended chlorine-acid procedure is as follows:

1. Inject a mixture of acid, inhibitor, and wetting agent. The addition of a chelating
agent such as hydroxyacetic acid may sometimes be beneficial.

2. Agitate the solution with a jetting tool,

3. Pump to waste a volume of solution equal to the volume of the well bore,

4. Determine the pH of the waste. If it is more than 3, repeat steps 1 to 3. (A pH of
3 or less assures that dissolved iron will stay in solution.)

5. Inject a mixture of chlorine and one or more chlorine-stable surfactants (deter-
gents and wetting agents, for example). The concentration of the chlorine should ex- LoE
ceed | percent. :
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6. Agitate the solution with a-jetting tool.

7. Pump to waste a volume of solution equal to the volume of the well bore.

8. Determine chlorine concentration. If the value is less than 10 percent of the orig-
inal concentration, repeat steps 5 to 7.

9. Determine the specific capacity of the well. If the specific capacity has improved

by more than 5 percent, repeat the entire procedure until the specific capacity does not

improve by 5 percent.

WELL FAILURE CAUSED BY PHYSICAL PLUGGING OF SCREEN AND
SURROUNDING FORMATION

Over time, almost all screened wells will undergo some loss in specific capacity.
Some of this loss is attribiitable to the slow movement of fine formation particles into
the area around the screen.Depending on the type of screen-slot opening, many of
these particles may partially plug the screen itself, or even erode the slot openings un-
der certain conditions. Thus, the invasion of small particles reduces the yield, increases
the drawdown, and may damage the'screen.

Fine-particle movement results from:

1. Improper well design

a. Poorly designed filter pack

b. Improper screen placement

¢. Poor slot selection

d. Inaccurate aquifer sampling techniques :

2. Insufficient or improper development when the well was placed in service.

3. Removal of cement holding the sand grains together around the well screen.

4. Corrosion of the screen or casing.

5. Increase in the pumping rate bcyond the designed capacity (actually over pump-
ing).

6. Excessive pump cycling.

If the well screen becomes plugged with sediment or incrustants, the entrance ve-
locity of the water passing through the remaining openings increases significantly. As
a result, fine sediment is entrained that continually erodes the slot openings. As the
slots enlarge, more sediment will pass into the screen. Just how much sand must enter
a well to cause failure depends in part on the type of well. Experience indicates that up
to 1 mg/t is acceptable in a system with many valves and small orifices, such as a drip-
irrigation system. Most industrial and municipal systems can tolerate 2 to 4 mg/t, and
some irrigation systems can handle as much as 20 mg/t. At 20 mg/t, a well pumping
700 gpm (3,820 m?/day) will yield 168 1b (76.2 kg) of sand per day. Over a period of
several weeks or months, many tons of sand pass through the pump. To prevent pump
damage, the screen may have to be replaced.

Prevention and Treatment of Physical Plugging

Movement of sediment into the formation around the screen can be largely pre-
vented by thorough development of the well during its completion. As suggested in
Chapter 135, certain development methods are more suitable for specific types of aqui-
fers. Application of an appropriate development technique for a sufficient length of
time will stabilize the formation materials so that subsequent pump cycling and higher

diccharea ratae will nat reenlt in cadimant mavamant
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Not ali fine-particle problems result from natural formation materials. Occasionally
some clay additives used in the drilling fluids may remain in the formation after de-
velopment. Thus, over time small amounts of these clay residuals enter the well along
with other fine material. To completely remove the clay, a chemical treatment may be
necessary in the development process.

Polyphosphates and Surfactants

Silt and clay particles tend to adhere strongly to one another in a viscous state,
which makes theirf removal from sand and gravel aquifers quite difficult. Wells that
are plugged with,silt and clay particles are most effectively restored to efficient con-
ditions by treatmént)with dispersing and sequestering (chelating) compounds that
belong to the polyphosphate family of chemicals. They have the power to separate
clay particles. Dispersing agents cause the particles to repel one another, increasing
their mobility sufficiently to allow them to move when water is pumped into and out
of the well during the deve¢lopment process. Furthermore, the balcium, magnesium,
and iron ions adhering to thefine particles can be sequestered {caused to remain in
a soluble state) by the use of polyphiosphates. Therefore, particles bonded together by
these ions can be removed more easily from the aquifer.

Sodium polyphosphates, a family of white, free-flowing dry materials, have been
used widely with great success in treating clay-plugging problems. There are Iwo types
of sodium polyphosphates, crystailine and glassy. Crystalline polyphosphates that help
remove clays from the aquifer are sodium dcid pyrophosphate (SAPP), tetrasodium
pyrophosphate (TSPP), and sodium tripolyphosphate (STP). Sodium hexametaphos-
phate (SHMP}) is a glassy phosphate that is readily available and therefore ofien used
in rehabilitating wells. Commercial tradenames for sodium hexametaphosphate in-
clude Calgon™, Quadrafos™, and Polyphos™. Weltone™ is sodium hexametaphosphate
mixed with a chlorinating chemical and wetting agent. _ ‘

For treating wells, about 15 Ib (6.8 kg) of dry polyphosphate should be mixed with
100 gal (0.4 m?) of water. It is best to mix the material at the surface in warm water
in a small container; then dilute with a larger volume of cooler water, chlorinate to
125 mg/t, and put the prepared solution into the well with a tremie pipe, particularly
when using the glassy phosphates. If a stug of dry glassy phosphate material is Jjust
dumped into the well, it will sink to the bottom and form a large gelatinous mass.
that could remain undissolved in the well for some time. This mass may plug a
significant part of the formation and be extremely difficult to remove. A small amount
of hypochlorite should always be used with phosphates because polyphosphates act
as a food source for bacteria. This chlorinates the well and kills any bacteria that may
be present. About 1.6 Ib (0.7 kg) of calcium hypochlorite should be used for each
1,000 gal (3.8 m*) of water in the well, ,

Most surfactants are long-chain organic molecules derived from petroleum prod-
ucts. These agents consist of particles that are attracted to oil at one end of the particle
and water at the other. Oil can be pulled into a water solution by these particles and
removed easily from the porous medium. The presence of a small amount of surfactant
speeds penetration of the cleaning chemical by modifying the surface tension of the
materials to be cleaned. ,

The wetting and soil-dispersing properties of surfactants make them ideally suited
for use in well cleaning. Those used for wells should be low foaming or used with a

R R Mot Pttt o -
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defoaming agent to minimize sudsing. Preferably, they should be of the nonionic type
— that is, surfactants that do not form ions when dissolved in water. lonizing sur-
factants (anionic and cationic types) often react with other chemicals used in the
rehabilitation process to form insoluble preciptates that have no cleaning value,

Surfactants are inexpensive 1o use because only relatively low concentrations of
250 to 500 mg/t are required. They can enhance the dispersing efficiency of the
polyphosphates in the removal of silt and clay. Likewise, acidizing is more effective
when a surfactant.d§ used with the acid. This is because the surfactant enables the
acid solution to seak into all of the pores and cracks of the incrusting. deposit, in-
creasing the total contact area between acid and incrustation and thereby speeding
the rate of removal of{incrustation. .

Physical Agitation

Agitation of the phosphaté“or surfactant solution is important in removing the
maximum amount of fine matérial from the formation. Agitation of the chemical
solution during rehabilitation ¢an'be done by using a surge plunger, compressed air,
well pump, or high-velocity jet. One of the most efficient methods of redeveloping
wells with polyphosphates is high-velocity jetting, where the appropriate polyphos-
phate solution is used as the jetting fluid. If high-velocity jetting is not used, the
polyphosphate solution should be placed.in the well, forced into the formation ad-
jacent to the screen, and agitated by one of the development techniques described in
Chapter 15. Applying these methods in well'tréatment, however, requires some minor
changes in the details of operation. For example, when compressed air is used for
surging the chemical solution, the solution must not be discharged from the well
before disaggregation of the particles has occurred.

When agitating with a high-velocity jet, it may be desirable to pump the well pe-
riodically at a low rate. In operation, jetting adds water to the well at the rate of 25
to 200 gpm (136 to 1,090 m*/day), depending on the size of the jetting nozzles and
the pump pressure. The water pumped from the well can be recirculated to continue
the jetting operation. Movement of water through the screen openings into the well
carries with it some of the sediment loosened by the jetting process. Thus, material
should be settled out in a tank or pit before being recirculated to avoid damaging the
screen, pump, or jetting nozzles. Continuous removal of loosened material from the
formation will greatly improve the effectiveness of the polyphosphate treatment by
allowing the phosphate to reach untreated parts of the formation more quickly. Even
though chlorine is used in the phosphate solution, it is good practice to disinfect the
well following the polyphosphate treatment to make sure that the well is left in a
sanitary condition.

IMPORTANCE OF SCREEN DESIGN ON REHABILITATION

When rehabilitating a well screen, its design will influence considerably the results
that can be obtained from various types of chemical treatment and mechanical agi-

tation, particularly horizontal jetting. The force of the jet must be directed through .

the screen openings. Screens with high open area and uniformly arranged, closety
spaced slots that allow direct access to the formation assure the maximum agitation
effect from the jetting process. For example, pipe-base and mill-slotted screens offer
insufficient open area throueh the nerforatinne in the nine T anvar and hridea_clat
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screens present an almost solid vertical metal surface to the horizontal jet. Contin-
uous-slot screens, on the other hand, have maximum open area and slot configurations
that maximize the impact of flow from the jetting toof.

The shape of the screen openings is also important in influencing the effectiveness
of the agitation created by the jet. In other words, certain slot configurations wil}
allow the jetting energy to reach deeper into the formation. The best type of opening
is a V-shaped slot that widens toward the inside of the screen. When the jetis projected
through this V-shaped opening as shown in Figure 15.18 (page 519), the slot opening
concentrates the effect of the stream like a second nozzle or venturi. Other slot con-
figurations tend t¢"block or disperse the stream and reduce its force before it reaches
the incrusted formiation beyond the outer face of the screen.

WELL FAILURE FROM CORROSION

Metals are generally notfound in nature in forms that can be used directly by man.
They usually exist as ores, that is, stable mineral compounds that are in physical and
chemical harmony with the ‘natural environment. These natural minerals must be
processed by electrochemical miethods to reduce the ores to elemental metals that are
suitable for pumps, casing, and well screens. Thus, the chemical and physical prop-
erties of ores differ from those of the pure metals, Unfortunately, in the elemental
state most metals are not inherently stable. In the environment, elemental metals
naturally revert back into more stable minéral compounds. This reaction, called cor-
rosion, is a completely natural process that changes the chemical and physical prop-
erties of metals, frequently destroys the usefulness of fabricated metaliic articles or
structures, and may, over time, reduce or destroy metal products. Corrosion, then,
is really the natural reversion of metal to its former state.

Corrosion can severely limit the useful life of water wells in four ways; °

L. Enlargement of screen slots or development of holes in the casing, followed by
sand pumping.

2. Reduction in strength, followed by failure of well screen or casing.

3. Deposition of corrosion products, thereby blocking screen-slot openings and
reducing yield.

4. Inflow of low-quality water cansed by corrosion of the casing.

Chemical and Electrochemical Corrosion

Corrosion results from chemical and electrochemical processes. Chemical corrosion-
occurs when a particular constituent is present in water in sufficient concentration
to cause rapid removal of material over broad areas. Commonly, these constituents
are carbon dioxide {CO,), oxygen (O), hydrogen sulfide (H.S), hydrochloric acid
(HC)), chloride (C1), and sulfuric acid (H,S0,). Chemical COITOSION Can cause severe
damage in wells, regardless of the amount of total dissolved solids. The number of
wells affected by chemical corrosjon is small, however, in comparison to wells affected
by electrochemical corrosion.

In electrochemical corrosion, flow of an electric current facilitates the corrosive -
attack on a metal. Two conditions are necessary: a difference in electrical potential
on metal surfaces, and water containing enough dissolved solids to be a conductive
fluid (electrolyte). A potential (electrical) difference may develop between two dif-
ferent kinds of metals, or between nearbv hnt canarmen ~— ... - -
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March 17, 2004

Mr. Nnamdi Madakor
Department of Ecology
3190 160" Avenue SE
Bellevue, WA 98008-5452

Response to Ecology

Cleanup Action & Performance Monitoring
Former Magic Cleaners

Lake Forest Park, WA

TCP ID #NWQ081

URS Job No. 33756663

Dear Mr. Madakor:

Thank you for your comments on URS" Voluntary Cleanup Action & Performance Monitoring Report
(URS, 2003) for the Former Magic Cleaners site presented in your January 29, 2004 letter to Tanya Barnett,
of Brown Reavis & Manning. This letter is provided to ‘address your questions and comments outlined in
your January 29" letter which is provided in Attachment'l. To facilitate your review, we have provided
your guestion/comment followed by our response below.

Ecology Question/Comment 1. — What are the physical ‘eondition of the groundwater monitoring wells
MW-1 and MW-5 and what is the groundwater quality condition at these general locations?

URS Response — Monitoring wells MW-1 and MW-5 are still in good condition and the historic
groundwater quality data for these locations is provided in Table 1. These two wells were not selected for
long term monitoring based their locations (e.g., MW-1 upgradient from former source area and MW-35
cross gradient from volatile organic compound (VOC) plume). '

Ecology Question/Comment 2. — According 1o the report, and as shown on Figure 2, it appears that the
Tetrachloroethylene (PCE) plume is trapped inland between MW-3 and MW-6 and it is assurnes that MW-5
mentioned above is not impacted. Hence, the Density Driven Convention (DDC) remedial technology
appears 10 have successfully contained and prevented the PCE plume from further migrarion into the Lyons
Creek. Now that the plume appears to be contained in place by the use of the DCC, what is vour long rerm
plan for this plume? If vour long term plan is to maintain the status quo via containment by the use of the
DDC. then your request to stop monitoring MW-2 and MW-4 is premature at this time regardless of the
cleun groundwater quality conditions at these sentry wells (MW-2 and MW-4). Had these sentry wells been
impacted it would mean that the containment objective of the DDC had failed and you will be required to
install additional sentry wells in fromt of the plume. In a containment cleanup strategy, on-going
groundwater quality monitoring of sentry wells are imperative to ensure the continued effectiveness of the

URS Corporation

1501 4th Avenue, Suite 1400
Seattle, WA 98101-1616

Tel: 206.438.2700

Fax: 206.438.2699 KMOMLFPARK\MAGIC 2004 DDC\PerformanceMeniloringEcolog vt . oe
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containment cleanup actions for the live of the contaimment activity. You may propose a reduced frequency
of the groundwater quality monitoring for the sentry monitoring wells MW-2, MW-4 (and MW-5?)

URS Response — The long-term plan for the two Density Driven Convection (DDC) remedial systerns is to
continue operations as described in our April 17, 2003 performance monitoring program as amended by this
letter. While URS does not see the need to expand the number of wells beyond what we proposed in April
2003, we have been directed by our client to add wells MW-2, MW-4 and MW-5 to the performance

monitoring program to address Ecology's above concem.

Ecology Question/Comment 3. — Alternatively, this may be an appropriate time for the potentially liable
party (PLP) to re-evaluate the longterm cleanup strategy for the PCE plume that appears to be contained
through the use of the DDC in orderF to'reduce or better manage the long term costs associated with
containment cleanup strategies.

URS Response — As, stated above, the present.cleanup strategy will continue to include the operation of the
two DDC remediation systems. The low concéntrations of VOCs detected during the sampling of the DDC
well piezometers indicated that the system is suceéssfully reducing contarninant levels.

Ecology Question/Comment 4. ~ Your request to monitor the impacted wells, MW-3 and MW-6 as
presented in the report (without knowing the groundwater guality conditions at MW-5), on a biannual basis,
once during the high water table of the winter and another.during the low water table of the summer is
hereby approved. Under this biannual frequency of sampling;an unconditional no further action (NFA} for
the groundwater quality for PCE and its daughter products will be met if the sampling results are below the
state standards for rwo consecutive years. If you were sampling on a gquarterly basis, an unconditional NFA
for groundwater will be met if four quarterly consecutive sampling results are below the state standards (1

year),

URS Response — Since submitting the April 17, 2003 report URS has sampled the monitoring wells in June
2003 and December 2004. The URS field technician accidentally sampled well MW-4 instead of MW-3
during the summer {June 2003) sampling event. The winter monitoring event (December 2003 and
February 2004) included monitoring wells MW-3, MW-4, MW-5 and W-6. Future bi-annual monitoring
will be performed at wells MW-2, MW-3, MW-4, MW-5 and MW-6 (Figure 1).

The resuits of our recent summer and winter groundwater monitoring events are summarized in Table 2.
PCE concentrations in central portion of the plume have steadily declined as demonstrated at monitoring
well MW-6 (Figure 2). The common degradation products of PCE, trichloroethene (TCE), dichloroethene
(DCE) and viny! chloride (VC) were detected in the samples indicating that biodegradation of the VOCs
also continues to occur. Levels of PCE further downgradient from the former source area in the Rite Aid
(Figure I} have been stable to slightly declining as indicated at MW-3. TCE and DCE have also been
detected in this well, however, VC has not been detected since November of 2000. VOCs have not been

KON FPARKWMAGIC 2004 DDC\PerformanceMonitoringEcologyLiri doc
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Department of Ecology

March 17, 2004
Page 3

detected in either MW-4 or MW-5, which is consistent with the previous sampling results. Based on the
biannual meonitoring conducted to date, URS recommends continued implementation of the program
proposed in our April 17, 2003 report as amended by this letter.

We trust that this information meets your requirements. Please do not hesitate to contact us if you have any
questions or require any additional information.

Very truly yours,

Corporation

David R. Raubvogel
Senior Geologist

Copy: Ms. Rebecca Coles
Ms. Tanya Barnett; Brown Reavis and Manning

Attachments:
Figures 1 and 2
Tables 1 and 2
Attachment 1 — Ecology January 29, 2004 Letter

KAGUS\LFPARKAMAGIC 2004 DDC\PerformanceMonitoringEcologyLtr doc
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m15;ununary of Historic Groundwater Analytical Results
ormer Magic Cleaners

Votatile Organic Compounds’
Monitoring Well| Sample Date (ng/L)
PCE TCE cis1,2-DCE Vinyl Chioride
01/30/97 ND ND ND ND
N
MW-1 05/30/97 D ND ND ND
09/12/97 ND ND ND ND
12/10/97 ND ND ND ND
01/30/97 ND ND ND ND
05130/97 ND ND ND ND
09/12/97 ND ND ND ND
12/10/97 ND ND ND ND
2
MW-2 01/28/99 ND ND ND ND
03/8/99° ND ND ND ND
06/10/99 ND ND ND ND
04/21/00 NB ND ND ND
11/30/00 ND ND ND ND
01/03/03 ND ND ND ND
01/30/97 ND ND ND ND
05/30/97 ND ND ND ND
MW.5 09/12/97 ND ND. ND ND
12/10/97 ND ND ND ND
02/13/04 ND ND ND ND
MTCA Method A or B S(A S(A
Groundwater Cleanup Level (A) = 80(B) 02(A)

Notes:

MTCA - Mode! Toxics Control Act
Method A and B values are reported with the same concentration units as the sample results.
Numbers in bold font indicate that the reporting limit exceeds the MTCA cleanup level,

NA- Not available (not sampled)

ND - Not detected above the reporting limit.

' Anabyses performed by using EPA Method 8010B (1997, 1998) and EPA Method 8260B. All other YOCs not Ested

were not detected.

DDC remedial system startup 10-14-01

KASLEPMage 2000 ables | & 2 Comments & Responses 3-17-04 (Table } MW.1,2.5)

MEION
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m Summary of Compliance Monitoring Groundwater Analytical Results
Former Magic Cleaners

Volatile Organic Compounds’

Monitoring Well] Sample Date (pe/L)
PCE TCE cis1,2-DCE Vinyl Chloride
01730097 27.90 242 3.54 ND
05/30/97 37.30 341 268 ND
09412797 18.70 372 3.28 ND
coaoer ) 3360 297 285 ND _d
Loozes ) 1LOD A 280 ND
01/28/99° 32.00 317 2.87 ND
1/8/99° 24.10 2.65 2.53 0.437
MW-3 06/10/99 237 3.72 2.68 ND
04/24/00 26.6 2.35 1.34 0.169
11/30/00 18.7 2.49 2.36 0.228
01/23/02 23.5 4.1% 249 ND
05/03/02 24.5 4.32 2.22 ND
09/20/02 4,45 3.90 4.58 ND
01/03/03 223 3.60 1.72 ND
02/05/04 26,5 314 1.65 ND
04/21/00 ND ND ND ND
11/30/00 ND ND ND ND
01/23/02 ND ND ND N
MW 05/03/02 ND ND ND ND
09/20/02 ND ND ND ND
01/03/03 ND ND ND ND
06/11/03 ND ND ND ND
12/31/03 ND ND ND ND
MW-5 02713104 ND ND ND ND
01/28199° 49.50 4.48 367 ND
3/8/99° 52.70 3.83 3.30 ND
06/10/99 43.70 5.53 4.65 0.212
04/21/00 47.30 6.11 494 ND
11/30/00 19.20 5.80 7.99 0.998
MW-6 01/23/02 17.20 3.61 3.74 0.597
05/03/02 21.00 4.84 4.77 ND
09/20/02 239 4.47 4.99 0.576
01/03/03 1.8 282 3.57 ND
06/11103 12.5 317 3.21 0.48
12/31/03 9,34 3.41 4,07 0.50
Grzfx-:g:a::gz:nﬁ:gve[ 31A) 3 (A) 80(B) 0.2(4)

Notes:

MTCA - Model Toxics Control Act
Methud A and B values are reported with the »ame concentration units as the sample results.,
Numbers in bold fonr indicute thar the reporting hmin exeeeds the MTCA cleanup Tevel.

NA- Not available thot sampled)
ND - Not detected above the reporting limil.
" Anulyses performed by using EPA Mcthod 80108 (1997, 1998) and EPA Method 8260B. Al other VOCs nof listed

were not detected.
* Sample collected foliowing periodic groundwaler exiraction from moritoring wells MW-3 and MW-6

from 12-30-98 o OT-12-09,

' Sumple collected following periodic groundwater extraction from monitioring wells MW-3 & MW-6

from G2-23-99 10 03.04-99.
* Surface water sample collected from Lyons Creek,

DDC remedial system stariep [0-14-0]

ANHRLEMMage 2008Tubles 1 & 2 Contments & Responses 3-17-04 (Table 2 MW.3,4.5.6)

TR P
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RECEVED
STAVE OF WASHINGTON | FEg g2 P
DEPARTMENT OF ECOLOGY 5
F.O. Box 47600 + Olympia, Washington 98504-7600 54]/13 § MNNWG ALe

(360) 407-6008 = TDD Only (Hearing Impaired) (360) 407-6006

January 29, 2004

Tanya Barnett, Attorney

Brown Reavis & Manning

421 South Capito] Way, Suite 303
Olympia, WA 98501

Dear Ms, Bameit:

Re: . th;ntaiy Cleanup Program, Cleanup Actions & Performance Monitoring, .
Former Magic' Cleaners, Lake Forést Park, WA, 98155, TCP 1LD. $NW0081.

Thank you for submitting your Voluntary Cleanup.Actions & Performance Monitoring Report of
April 17, 2003 and request for Washington State Départment of Ecology's (Ecology) review and
advice. Ecology appreciates your initiative in pursuing a8 voluntary cleanup under the Modcl
Toxics Control Act (MTCA),

Ecology's Toxics Cleanup Program has reviewed the following information regarding the Former
Magic Cleaners, located at Lake Forest Park, WA, 98155: '

1. Volt%ntary Cleanup Actions & Performance Monitoring Report of April 17, 2003. Former -
Magic Cleaners, by URS of 4/17/03 Project No. 33755952, -

Based upon the:fnfonnation listed above, Ecology has determined that, at this time:

1. What are the physical conditions of the groundwater monitoring wells MW-1 and
MW-5 and what is the groundwater quality condition at these general locations?

2. According to the report, and as shown on Figure 2, it appears that the

. Tetrachloroethylene (PCE) plume is trapped inland between MW.3 and MW.-6 and it
is assumes that MW-5 mentioned above js not impacted. Hence, the Density Driven
Convention (DDC) remedial technology appears to have successfully contained and
prevented the PCE plume from further migration into the Lyons Creek. Now that the

plumne appears to be contained in place by the use the DDC, what js your long term

o S | %)

02/02/04 MON 19:28 [TX/RX NO 93081
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Tanya Barnett, Attorney

Voluntary Cleanup Program

Former Magic Cleaners, TCP ID#NW0081
January 29, 2004

Page 2 of 3

plan for this plume? If your long term plan is to maintain the status quo via
containment by the use of the DDC, then your request to stop monitoring MW2 and
MW-4 is premature at this time regardless of the clean groundwater quality conditions
at these sentry wells (MW2 and MW-4). Had these sentry wells been impacted it
would mean that the containment objective of the DDC had failed and you will be
required to install additional sentry wells in front of the plume. In & containment
cleanup strategy, efi-going groundwater quality monitoring-of sentry wells are
imperative to ensure the continued effectiveness of the containment cleanup actions
for the live of the containment activity. You may propose a reduced frequency of the
groundwater quality monitoring for the sentry monitoring wells MW-2, MW-4 (and

MW-572).

Alternatively, this may be an appropriate time for the potentially liable party (PLP) to
re-evaluate the long term cleaniupstrategy for the PCE plume that appears to be
contained through the use of the'DPC in order to reduce or better manage the long
term costs associated with containmentcleanup strategies.

Your request to monitor the impacted Wwells, MW-3 and MW-6 as presented in the
report (without knowing the groundwater quality conditions at MW-5), on a biannual
basis, once during the high water table of the winter and another during the low water
table of the summer is hereby approved. Under this biannual frequency of sampling,
an unconditional no further action (NFA) for the groundwater quality for PCE and its
daughter products will be met if the sampling results are below: the state standards for
two consecutive vears. If you were sampling on a quarterly basis, an unconditional
NFA for groundwater will be met if four guarterly consecurive sampling results are
below the stare standards (1 year),

Please note that because your actions were not, or will not be conducted under z consent decree
with Ecology, this letter is not a settlement by the state under RCW 70.105D.040(4) and is not
binding on the agency. Further action could be required at your site regardless of how strictly
you follow Ecology’s advice. :

The opinions presented by Ecology in this letter are made only with respect to the information
provided in the report and document(s) listed above. This opinion is only applicable to the
specified site (or area of site) and may not be used to justify action at another site (or area of the

site).

02/02/04 MON 19:28 [TX/RX NO 9305]
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Tanya Barpett, Attorney

Volupiary Cleanup Program
“Former Magic Cleaners, TCP ID#NWO0081

January 29, 2004
Page 30f3

Ecology does not assume any liability for any release, threatened release or other conditions at
the site, or for any actions taken or omitted by any person or his\her agents or employees with
regard to the release, threatened release, or other conditions at the site,

Again, thank you for takmg the initiative to voluntarily address the contammatlon at your site.
Your efforts are recognized by Ecology s a positive step in our work to pmtect human health _
and the cnvzronmcnt in Washington State. - '

If you have any questions regarding this letter, please contact me at (360) 407-7244.

Sincerely,

Fret R

Nnarndi Madakor, P.G., P.HG
Senior Hydrogeologist IV
Toxics Cleanup Program, HQ

NM: It

NNAMDI R MADAKORI

¢¢: Ty Peterson, A.LC.P, City of Lake Forest Park.

TOTAL P.24

02/02/04 MON 19:28 [TX/RX NO 9305} .
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Exhibit IT1
Subslab Ventilation System O&M Manual

LA1 792510v.2
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Sub-Slab Ventilation System
Operation and Maintenance Manual

Rite Aid Store #5225
L.ake Forest Park Towne Center
17171 Bothell Way Northeast
Lake Forest Park, Washington

Prepared by:

URS Corporation
1501 4™ Avenne, Suite 1400
Seattle, WA 98101
206-438-2700

Prepared for:
Seattle LFP Associates, LP.

February 2006
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1.0 INTRODUCTION

This document is the Operation and Maintenance (O&M) Manual for the sub-slab ventilation
system (SSVS) installed at the former Magic Cleaners site within Rite Aid Store #5225 located at
17171 Bothell Way Northeast in Lake Forest Park, Washington (subject property)(SSVS As-Built
Report Figure 1 and Figure 2). This document provides information on the operation and
maintenance of the system. The SSVS consists of: two horizontal extraction laterals (located in a
south trench and a north trench), an‘éxtraction blower, a knock out tank (KOT) with high level
shutdown switch, and two vapor phase granular activated carbon vessels. The major sections of

this manual include:

e Section?2.0: Description of Equipment- This section provides a summary of the SSVS
system and major comiponents associated with the system.

o Section3.0: System Operation- This'§ection provides a summary of the system permit
conditions and start-up,‘operation, and shutdown procedures.

e Section4.0: Maintenance- This sectionl provides detailed description of the periodic
maintenance and carbon vessel monitoring/replacement.

e Section5.0: Troubleshooting and Repair- This section provides a guide to assist in
troubleshooting and repairs associated with the SSVS equipment.

The attachments in this manual provide vendor equipment fanuals, permits, and the Performance
Monitoring Plan.

Former Magic Cleaners SSVS Operations and Maintenance Manual February 2006
Y.ake Forest Park, WA Page I
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2.0 DESCRIPTION OF FACILITIES

The SSVS (SSVS As-Built Report Figures 3 and 4) consists of the following main components:

s Extraction trenches containing perforated piping (South Trench and North Trench)
» Aboveground piping
¢ SSVS equipment, including:

o Exiraction Blower (1 hp Rotron 404 — in soundproof enclosure)

o Moisture Knock-Out Tank (KOT)

o Vapor Phase 55-gallon Carbon Vessels (2)

o Associated Valving and Instrumentation

The site layout is shown on Figure 2. Trenchsections and plans are shown on Figure 3. An
equipment plan and a process and instrumentation diagram (P&ID) is shown on Figure 4. A site
plan showing the trench layout and equipment location within the tenant space currently occupied
by Rite Aid is shown on Figure 5.  An electrical one-line diagram for the site is included along
with a detailed description of the above equipment it H2 Oil Recovery Equipment’s documentation

provided in Attachment A.

2.1 Extraction Trenches

Two extraction trenches (South Trench and North Trench) containing perforated high-density
polyethylene (HDPE) piping are utilized at the site as part of the SSVS. Figure 5 shows the location.
of the trenches, while Figure 3 shows the trench construction details. Extraction piping is located
with each trench as shown on Figure 3. A flush-mount access vault is located at the west end of
each extraction trench, and each contains a dilution valve, air filter, and vacuum gavge.

2.2 Aboveground Piping

Extracted vapors are transferred to the SSVS equipment via aboveground piping. Figure 5 shows
the routes of the aboveground piping at the site. The aboveground piping is sloped both toward the
SSVS equipment location and toward a sump located at the base of the exhaust stack to assist in the
movement of water toward two collection locations: the moisture KOT at the equipment location,
and the sump at the base of the exhaust stack. Both locations should be checked monthly for
accumnulation of water, and water should be removed as necessary. Aboveground piping is
constructed of Schedule 40 polyvinyl chloride (PVC). Extracted vapors are routed through flexible
hose at the connections to the SSVS equipment.

Former Magic Cleaners SSVS Operations and Maintenance Manual ' February 2006
Lake Forest Park, WA Page 2
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2.3 SSVS Equipment

The SSVS equipment was fabricated in 2005 by:

H2 Oil Recovery Equipment, Inc.
PO Box 9028

Bend, Oregon 97708
Telephone: 542-382-7070

Order #: 250357

Equipment information is provided inAftachment A.

Extracted vapors are routed through two granular activated carbon (GAC) vessels prior to discharge
to the atmosphere through a 15-foot stack. ‘Vapor flow rates are measured through three air flow
meters (Ametek Rotron Flow Meter). One flowineter is located on piping routing from each of the
two trench laterals, and one flow meter is located on the exhaust piping.

2.4 Electrical Supply

Electrical service is supplied to the SSVS from a centralmall location. Power (110 volt, 1-phase) is
brought to the enclosure from a disconnect panel located imiediately west of the swinging doors at
the northeast corner of the Rite Aid retail space. Power is supplied from the central mall Jocation
through a 30 amp circuit breaker. Electrical servicing should be coordinated through mall

management.

An electrical one-line diagram for the SSVS equipment is provided in Attachment A.

February 2006

Former Magic Cleaners SSVS Operations and Maintenance Manual
Page 3

Lake Foresi Park, WA
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3.0 System Operation

The SSVS equipment is designed to operate continuously. The foilowing section provides a
summary of the site operating permit conditions, and start-up, operation, and shutdown procedures.

3.1 Permit Conditions

A mechanical permit was issued for.the SSVS blower by the City of Lake Forest Park
(Attachment B). It is anticipated that a permit for air discharge from the system will not be
required by the Puget Sound Clean Air Agency (PSCAA). A summary of PSCAA permit
requirements is provided in Table 3-1. Under no circumstances will the permit requirements be
exceeded without written approval from PSCAA,

Table 3-1
Parameter | Permit Requirement
Air Emissions (PSCAA)
Flow Rate 100 scfin
Pre-Treatment Vapor VOC Concentration approximately 5 ppm, (pending)
Discharge Temperature 90 °F

3.2 Start-Up

Startup procedures for the SSVS equipment, extraction trenches, and the vapor phase carbon
vessels are provided in the following sections.

3.2.1 SSVS Equipment

Refer to manuals provided by H2 Oil located in Attachment 1. Start-up procedures for the SSVS
equipment are as follows:

1. Verify that the main disconnect switch located by the swinging doors te the
Rite Aid retail space is in the “ON” position,
2. Verify that valves to the extraction trenches are in the “OPEN position, in
which the valve handle is aligned with the piping.
3. Locate the system CONTROL PANEL. Turn the CONTROL POWER switch
to the “ON” position.
Former Magic Cleaners SSVS Operations and Maintenance Manual February 2006
Lake Forest Park, WA Page 4
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3.2.2 Extraction Trenches

Startup procedures for the two extraction trenches (South Trench and North
Trench) are as follows:

1. Verify that dilution valves located in the access vaults at the west end of each

trench are closed (Figure 4).
2. Verify that vacdum exists at both ends of trench (Figure 4).

3.2.3 Auxiliary Equipment

Following start-up of the SSVS equipment and extraction trenches, the following
procedures should be followed to further ensure proper system operation:
1. Ensure that the vapors are properly flowing through the activated carbon
vessels and exiting through the exhaust stack. This can be verifed at pressure

and flow gauges.
2. Ensure that liquids are not impedingwapor flow through the exhaust piping by
unthreading the cap on the sump at'the.base of the exhaust stack.

3.3 Operation

Since the SSVS is designed to operate continuously, once the system is started and operating
properly, no further actions are necessary. In the event that the SSVS is not operating properiy,

refer to Attachment A for troubleshooting information.

3.4 Shut-Down Procedures
The following procedures are to be followed when shutting down the SSVS equipment.

1. SSVS Equipment:
a. To stop operations of the system, simply turn the control switch to the “OFF”

position.

1f the SSVS will be shut down for an extended period (i.e. more than three days), the following
tasks should be completed:

2. Turn the main disconnect switch to the “OFF” position to shut down the blower

Forrmer Magic Cleaners SSVS Operations and Maintenance Manual February 2006
Lake Forest Park, WA Page 5
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enclosure cooling fan.
3. Drain the moisture KOT of any accumulated liquids.
4. Drain the exhaust stack sump of any accumulated liquids.

3.5 Emergency Shut-Down Procedures

In the event of an emergency situation the following steps should be followed:

Turn the main disconnect switch to the “OFF” position.

4.0 Maintenance

Maintenance activities including periodic manufacturer-recommended tasks, carbon vessel
monitoring and replacement, and routing operationand maintenance activities, are described in

Attachment A.

' 4.1 Performance Monitoring

A Performance Monitoring Plan (PMP) has been developed'to summarize monitoring activities
for the SSVS equipment (Attachment C). Activities described in the PMP include gauge
measurement recording, vapor monitoring and sampling, and reporting.

4.2 Carbon Replacement

Monitoring and sampling of the activated carbon vessels to determine replacement is described
in detail in the Performance Monitoring Plan (Attachment C). Once it has been determined that
the carbon must be replaced, 55-gallon carbon vessels can be removed and replaced as complete

units.

Former Magic Cleaners SSVS Operations and Maintenance Manual February 2006
Lake Forest Park, WA Page 6

——
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5.0 Troubleshooting and Repair

Troubleshooting, alarm, and repair information for the SSVS equipment is provided in
Attachment A. Contact information for vendor support of troubleshooting and repairs issues is
as follows: »

H2 Oil Recovery Equipment, Inc.

PO Box 9028

Bend, Oregon 97708

Main Office Telephone: 542-382-7070
Order #: 250357

Former Magic Cleaners SSVS Operations and Maintenance Manual ‘ February 2006
Lake Forest Park, WA Page 7
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ATTACHMENT A

H2 OIL RECOVERY EQUIPMENT MANUAL
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SOIL VAPOR EXTRACTION SYSTEM MANUAL COPYRIGHT

H2 OIL RECOVERY EQUIPMENT, INC.
MAIN OFFICE
P.O. BOX 9028
Bend, OR 97708
Telephone (541) 382-7070
FAX(541) 382-2242

COPYRIGHT © 1998 H2 OIL RECOVERY EQUIPMENT, INC.

All Rights reserved. Any reprinting or unauthorized use without written permission of H2 Oil
Recovery Equipment, Inc. is expressly prohibited.

This document contains proprictary information of H2 Oil Recovery Equipment, Inc. and is
tendered subject o the conditions that the information:

s  be retained in confidence,

s+ not be reproduced or copied in whole or in part, and

» 1ot be used or incorporated as part of any product, except under an exprcss
written agreement with H2 Oil Recovery Equipment, Inc.

All information in this document is subject to change without notice.

The information in this manual has been carefully checked and is believed to be accurate;
however, no responsibility is assumed for inaccuracies or omissions.

References in this manual may describe optional equipment. Please contact an H2 Qil sales
representative for information about standard and optional equipment.

Release Date - November 9, 1998

HZ2 oiL RECOVERY EQUIPMENT, INC SOIL VAPOR EXTRACTION SYSTEM MANUAL
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SOl VAPOR EXTRACTION SYSTEM PREFACE

PREFACE

CAUTION NOTE

This instruction manual has been prepared to serve as a general guide in operating and
maintaining Soil Vapor Extraction (SVE) equipment furnished by H2 Oil Recovery
Equipment, Inc. It is intended for use by qualified personnel with a knowledge of SVE
systems and their operation. It is not intended to cover all possible variations in equipment or
to provide for specific operating problems, which may arise. Should additional information
be required, H2 Oil or its field representatives should be contacted.

It is recognized that no amoint of written instructions can replace intelligent thinking and
reasoning on the part of the operators. This manual is not intended to relieve the operating
personnel of the responsibility for proper operation of the equipment. Personnel should
become thoroughly familiar with'the equipment before operating or maintaining the
equipment.

Please consider the Tenets of Operational Excellence as listed below:

Always operate within design or environmental Hmits.

Always operate in a safe and controlled condition.

Always ensure safety devices are in place and functioning. -

Always follow safe work practices and procedures.

Always meet or exceed customet’s requirements.

Always maintain integrity of dedicated systems.

Always comply with alt applicable rules‘and regulations.

Always address abnormal conditions.

Always follow written procedures for hi gh-risk or unusual situations.
0.  Always involve the right people in decisions that affect procedures and
equipment.

il B O S

H2 0il Recovery Equipment, Inc.’s liability for the equipment furnished is as set forth in the
contract. H2 Oil does not assume responsibility for any equipment not furnished by H2 Oil.
No employee of H2 Oil is authorized to assume any responsibility for equipment not
furnished by H2 Oil.

Competent supervision of mechanical and electrical equipment operation and maintenance is
necessary to maintain safe and reliable operation.

PRIOR TO INITIAL OPERATION, PLEASE READ THIS MANUAL AND ALL
EQUIPMENT MANUALS INCLUDED THOROUGHLY IN ORDER TO AVOID ANY
POSSIBLE DAMAGE TO PERSONNEL OR THE EQUIPMENT.

H2 oL RECOVERY EQUIPMENT, INC. A SOIL VAPOR EXTRACTION SYSTEM MANUAL
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SOIL VAPOR EXTRACTION SYSTEM PREFACE

SAFETY CONSIDERATIONS

Your company’s policies and procedures for safely operating the SVE system supersede the
safety considerations listed below. It is your responsibility to follow your company’s safety
procedure. If there aren’t any, follow those established by OSHA, DEQ and/or NEC, as a

minimum.

ELECTRICAL SAFETY

e Before attempting any procedures, locate the main electrical source and understand how
to safely control it.

e Whenever possible, be sureto lockout and tagout the electrical before beginning any
repair or replacement tasks: Refer to your H2 0il equipment manual and your company’s
safety policies and procedures for specific instructions.

¢ During periods of lightning activity, do not connect or disconnect any cables or perform
installation, maintenance or reconfiguration.

e Notify nearby personnel that you are aftempting to operate or service this system. Follow
your company’s lockout/tagout procedure.

BEFORE POWERING UP THE SVE SYSTEM -

e Know how to stop the system and automatic operation in an emergency.

e Ensure that all safety devices in the work area are properly installed and functional.

H2 olL RECOVERY EQUIPMENT, INC. SOIL VAPOR EXTRACTION SYSTEM MANUAL
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SOIL VAPOR EXTRACTION SYSTEM SYSTEM OPERATION

1.0 SYSTEM OPERATION

The following procedure is to be followed under normal conditions. If you are unsure
about the safety of operating this equipment under your current site conditions, please
call H2 Oil Recovery for technical advice.

1.1 START-UP PROCEDURE

1) Connect 2ll plumbing, safety devices and wiring.

2) Place the SVE BLOWER / CONTROLS “OFF -ON” switch in the “OFF”
position. :

3) Tum the remote mounted circuit breaker ON.

4) Place the SVE BLOWER/,CONTROLS “OFF-ON” switch in the “ON”
position.

The system should now operateas long as no alarm conditions become present.

2.0 SYSTEM ALARMS

The following is a list of alarms and an explanation of how you can recover the system
from the alarm condition.

1. Moisture Separator High Level - To recover from this alarm, drain the liquid
from the moisture separator, then turn the main OFF/ ON switch "OFF". After you
have determined that all site conditions are safe for normal operation, re-start the
blower by turning the switch "ON".

Note: To determine that you have experienced a moisture Separator High Level
alarm, look at the indicating light on Relay 1. The light illuminates only after a
High Level alarm has occurred.

2. Blower Motor Overload - To recover from this alarm, push the RESET button
located on the motor starter overload.

Note: To determine that you have experienced a moisture Separator High Level
alarm, look at the indicator located on the overload relay. It will have the letter “T"”
displayed on newer versions of relays. On the older relay versions, the indicator will

appear to be yellow when tripped.

H2 oiL RECOVERY EQUIPMENT, INC. SOIL VAPOR EXTRACTION SYSTEM MANUAL
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SOIL VAPOR EXTRACTION SYSTEM SYSTEM MAINTENANCE

1.0 MAINTENANCE PROCEDURES.

This Soil Vapor Extraction system has several items that will require periodic
maintenance for proper and reliable operation. Your site conditions could greatly
impact the time frame or frequency in which this maintenance will be required. At a
minimum, you should provide equipment maintenance every month.

The following is a list of maintenance items:

1. SVE INLET FILTER - This filter is located on the interior of the moisture
separator. To maintain the filter:

Stop blower operation.

Lock out and#agout proper circuit breaker.

Remove moistureseparator top.

Inspect filter (Filteri§'washable) or replace, if needed.
Re-assemble.

Mo ow

2. MOISTURE SEPARATORHIGH LEVEL FLOAT - T his float is also
located on the interior of thedmoisture separator. To maintain the float switch:

Stop blower operation.

Lock out and tag out proper cireuit breaker.

Remove moisture separator top.

Inspect float switch (float is washable) or replace, if needed.
Test float to assure that it operates properly.

Re-assemble. :

HMEY oWy

3. BLOWER MOTOR AMPERAGE - To test that the blower is operating
within its limits, please check the motor amperage with an analog clamp on
meter. Compare the amp draw to the blower mofor nameplate amperage rating.
Your recorded amperage should always be less than the nameplate information.

4. COOLING FAN OPERATION - The SVE Blower is located on the inside of
a sound abatement enclosure. The sound enclosure is equipped with a cooling
fan that supplies a continuous flow of air. To maintain the fan:

Stop blower operation.

Lock out and tag out proper circuit breaker.

Inspect the fan and guards. Remove any debris that may hinder fan
performance.

Restart system.

Check fan operation.

mo oW

H2 o1 RECOVERY EQUIPMENT, INC. SOIL. VAPOR EXTRACTION SYSTEM MAINTENANCE
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SOIL VAPOR EXTRACTION SYSTEM SYSTEM MAINTENANCE

5. CARBON FILTERS - The carbon filters are located on the effluent side of the
SVE blower. These filters need to be monitored monthly for plugging. To
determine that you have no filter plugging:

A. Take pressure readings on the inlet of both carbon filters on initial system

startup. (Record readings)
B. Take pressure readings on the inlet of both carbon filters after operating

system for one month.
C. Compare readings.

If you are seeing a pressure increase, it is probable that you are plugging the
carbon filters withrdebris or condensate.

H2 oiL RECOVERY EQUIPMENT, INC. SOIL VAPOR EXTRACTION SYSTEM MAINTENANCE
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WARRANTY - DISCLAIMER

H2 warrants its products to be free from defects in materials and workmanship for a period
of one (1) year from the original date of installation or eighteen (18) months from original
date of shipment, whichever period is shorter. In the event of a covered defect and subject
to proper reporting by Buyer and the opportunity to inspect as set forth below, H2 will repair
or replace the defective equipment at its option. H2 shall not be responsible for consequen-
tial damages, if any, incurred or claimed by Buyer, inciuding, but not limited to leakage relat-
ed to the failure of H2 manufactured equipment, loss of income, expenses arising from use
and/or installation of the equipment, or unforeseen circumstances related to equipment
operation. Manufacturer’s liability as stated herein cannot be altered or enlarged except
when approved in writing and signed by an officer of the Manufacturer.

Buyer shall report all claimed defects to H2, in writing, within (4) four business days of
discovery by Buyer and shall not undertake repair or replacement until H2 has been allow-
ed to inspect the claimed defect. H2 shall make every effort to make a prompt inspection
after receipt of notice from Buyer. Pending inspection andfor repair, Buyer will follow all
instructions of H2 for preservation and pfotection of the equipment. ALL REPAIRS AND
RELATED EXPENSES TO BE MADE BY'AUTHORIZED H2 PERSONNEL ONLY.

The warranty granted herein does not extend to products sold by H2 that are warranted by
the original equipment manufacturer. Buyer shall be responsible for travel, mileage, labor
and per diem connected to the repair or replacement of products not manufactured by H2,
per HZ's rate schedule. Any freight charges are to be prepaid by Buyer.

Products manufactured and/or sold by H2 Oil Recovery-Equipment, inc. are sold “as is"
WITHOUT WARRANTY, EXPRESS OR IMPLIED, AND WITH ALL FAULTS, including
warranties of title, against infringement, merchantability and suitability of the product for
any particular application or purpose, except otherwise expressly set forth herein.

Buyer's order was placed in Deschutes County, Oregon. The Warranty-Disclaimer shall be
govemned and construed according to the laws of the state of Oregon. Other than in the
event of lien foreciosure proceedings commenced in the jurisdiction in which the equipment
is instalied, any suit or action between H2 and Buyer arising out of this shall be brought in
Deschutes County, Oregon. In the event suit or action is instituted to enforce any of the
terms, the losing party shall pay, in addition to court costs, the prevailing party’s attomey

fees, whether at trial or on appeal.
ABOVE WARRANTY IS VOID IN THE EVENT OF ANY UNAUTHORIZED
ALTERATIONS TO PRODUCT, LACK OF RECOMMENDED SAFETY OR FILTRATION

DEVICES, IMPROPER INSTALLATION BY OTHERS, ABUSE, MISUSE, NEGLIGENCE,
ABNORMAL USE, EXCESSIVE PRESSURE OR VACUUM, TRANSIT DAMAGE, FIRE

OR ACCIDENT.

e LB 2
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Operating Instructions & Parts Manual

Plaase raad and save these Read fully before
Protect yourself and others by o ing all sefaty
property damage! Retaiit instructions for future referente.

ptivg to ble, Instafl, operate or maintain tha prodiect describind.
Failure o comply with instructions could resultin parsonal infury andior

4WT33, AWT40, 4WT41, AWT42A thru
AWT45A and 4WT46 thru 4WT49

Dayton’ AC Axial Fans

i

Description

Dayton AC axial fans are single speed units used

for spot cooling where space is fimited.

They are widely used in computers, copy machines; electronic instrumentation, cabinet

cooling, mathine tool products, and solar systems. They are field
rmost other axial fans and can be mounted in any dischiarge posit]
bonate fan blade is driven by an impedance protected, shaded po

nterchangeable with
on, Molded polycar-
le, unit bearing motor

with & cast zine venturi. Madel 4WT424, SWT43A, AWTA4K and 4

WT45A have a PSC,

therrally protected balk bearing motor- Optional finger guard and cordset {(AWT40

Figure 1

Specifications & Performance

Overall
Dimensions
(in.)
H& W D

ANT3Z " 230v A"
v 60 Hz
CAWTAD . . 15V - Y A
60 Hz
AWTST 230V - 3% 4
60 Hz
ANTE2A TSV &h Sh 2
60 Hz
AWTA3A  TT230V &h Sh 2
60 Hz
AWT44A 115V 106 - 3%
60 Hz
JWTA5A  TT 230V i0 - 3%
80 Hz
4WNT4E sV - e Th
60 Hz
ANTE? 15V - 4 h
B0 Hz
AWT43 115 - &Y 14
60 Hz
4WT4S 15v¢ - 4% %
60 Hz
NOTE: All databasedon 60 Hz 0
performance.

(1) At free air.

- and AWTA1 can not use a cordset) are available as accessories. Oréler separately.

Specifications

Mounting

Hole nounting No. CFM
tlole Blade Air

imensions

Performancet

*  Amb.
SIL

on Center (in) Dia {in} Wings pelivery RPM  Watls Amps b

19 011 48

e aMga . A . 30 270120 043 .35 158
2% 0.169 7 10 2750 16 008 35 158
&h [ R¥/] 5 238 30 27 023 s5 176
& 0.177 5 23 3200 26 ot S5 176
9 0.177 2 665 1600 26 g2 52 176
EX 0.177 2 665 1600 30 013 52 176
ah 0.169 5 15 30 20 024 49 158
4 0.169 5 105 2900 18 018 48 158
44 0.169 5 70 2000 N 013 36 158
ah 0.169 H 5 1750 113 012 335 158

peration. When operated on 50 Hz, a decrease of approximately 20% will occur in flow rate

(*) SILdb - Speach interference Level in decibels. This figure represents an average of the sound pressure levels in the 500,

1000, and 2000 Hz octave bands.
(11) Ball bearing.

General Safety Information
AWARNING| Do g
or servicing

1. Follow all local electrical and safety
codes, the National Electrical Code

(NEC) and the Cceupational Safety
and Health Act (03HA) in the United
States.

2. Fan must be securely and adequately
grounded, This can be accomplished
by connecting a separate ground wire

1o the fan frame with a self-threading
screw (not furnished) in the hole
provided. .

3. Lock and tag power disconnect to
prevent unexpected application of
power,

Form 554298

Peinted in Taiwan
04834
08O/ 17IVCPVP

SUNODT
ag/04

E
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Dayton Operating instructions and Parts Manual
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AWT33, AWT40, 4WT41, AWT42A thru

4WT45A and JWT46 thru 4WT49

Dayton® AC Axial Fans

General Safety Information

{Continued)

4. Guard all moving parts.

5. Protact the power cable from coming
in contact with sharp objects.

6. Do not kink power cable and never
aliow the cable to come In contact
with oil, grease, hot surfaces, or
chemicals.

7. Make certain that the power source
conforms 10 the requirermnents of your
equipment. ’

AWARNING| 50 7ot use in explo-

Instaliation

1. Mount fan in the position most
desirabie to your naeds.

2. Secure fan in place with screws and
tinnerman ¢lips or nuts and bolts
{Mounting hardware not included).

WIRING

Refer to Grainger Catalog for a

complete [ist of cordsets, Plug cordset

into fap and connect leads to 115 volt
or 230 volt power source. Models

AWT40 and 4WT41 have 12” leads and

do not require acordset.

Operation

Dayton Unit Bearing Axial Fans are
designed to operate optimaily in
horizontal airflow position. Arrows
stamped on housing indicate direction
of blade rotation and atrflow. Ball
Bearing Axial Fans are designed to
mount in any position.

Maintenance
Always disconnect
AWARNING]| S iwars dscomnett |

Ex; d wires shoufd
ACAUTION fnot come In contact

with fan housing. .

3. Fan must be adequately grounded. This
can he accomplished by connecting a
separate ground wire to the fan hous-
Ing with a #10 self-threading screw
{not fumished) in the hole provided.

inspecting the axial fan or working with
the unit for any reason. ’

Axial fan cannot be fiald serviced.
Replace entire-unit if defective.

NOTE: No replacement parts available,
Accessories

Refer to Grainger Catalog for complete
list of axial fan accessorlas.

LInITED WARRANTY

DAYTON ONE-YEAR LIMIYED WARRANTY. Dayton® AC Axial Fans, Models covered In this manual, are warranted by Dayton Electric Mig. Co.
(Dayton) ta the originad user ageinst defects in workmanship or materials under normal use for one year after date of purchass, Any fan which is

determined to ba defective in iafor

will be, as the exclusive remedy, repaired or replaced at Dayton's option, For fimited

and d ioan

limited warranty gives purchasers specific fegal sights which vary from jurisdiction to jurisdiction.

LIMITATION OF LIABILITY. To the extent sllowable under applicable law, Dayton's liability for

service location, as Dayton destgnates, shipping costs prepald,
warranty claim pracedures, see PROMPT DISPOSITION below. This

fal and incich I damages is exp ly

disciaimed. Dayton’s liability in aif events is limited to and shail not exceed the purchase price paid.
LWARRANTSUYd)D.fSMMER. Day;on has made a diiigent affort to provide product information and lilustrate the products In this ifterature aecurately;

and i

are for the sole purpose of identification, and do not express or imply 8 warranty that the products are

MERCHANTABLE, or FIT FOR A PARTICULAR PURPOSE, or that the products will necessarlly conform to the Wustrations or descriptions. Except as
provided below, no warranty or affirmation of fact, expressed or implied, other than as stated in the “LIMITED WARRANTY" above is made or

authorized by Dayton.

FRODUCT SUITABILITY. Many jurisdictions have codes and regulations governing sales, construction, installation, andfor use of products for certain
purposes, which may vary from those in nelghboring areas. While Dayton attemps to sssure that its products comply with such codes, It eannot
guarantee compiiance, aqd canriot be responsible for how the product is installed or used, Before purchase and use of a product, review the product

Certeln aspects of discla are not applicable to P
or q fd. 5o the above lir or
fong an implied lasts, iall

i

not be exch ]

; 2., (a) some jurisdictions do not allow the
may not apply 16 you; (B) also, some jurisdictions do not aflow a limitation on how

and ail tional and focal codes and regulations, and ba sure that the preduct, instaflation, and use will comply with them.

fusion or limi of incid

ly the above limitstion may not apply to you; and (t) by law, during the period of this Limited Warranty,
any Implied warranties of Imp{t:ed' mer:ganfabiﬁol or fitness for a particular purpose ficzbla to
o or atherwise disclaii

produdts purchased by ¢ may

PROMPY DISPOSITION. Dayton will make 3 good faith effort for prompt correttion or other adjustment with respect to any product which proves to
be defective within fimited warranty. For any product believed to be defective within limited warranty, first write or call dealer from whom the
product wars purchased. Dealer will give additional directions. If unpble to resoive satisfactorily, write to Dayton st address below, giving dealer’s
name, address, date, and number of deafer's invoice, and destribing the nature of the defect. Title and risk of loss pass to buyer on delivery to
tommon careier, If product was damaged in transit to you, file claim with carrier.

Manut, t for Day

Rfg. Co,, 5959 W, Howard St, Nifes, ilinols 60714 U.5.A.

Manufactured for Dayton Electric Mfg. Co.

Niles, illinois 66712 U.S.A.

Dayton)
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Industrial Products

AMETEK’ Rotron®

EN 404M & CP 404M
Sealed Regenerative Blower w/ Explosion-Proof Motor

FEATURES )

+ Manufactured in the USA — 1SO 8001 compitant

+ Maximum flow: 107 SCFM

+ Maximum pressure: 57 IWG

« Maximum vacuum: 52 (WG

. Standard molor: 1.0 HPR, explosion-proof

. Cast aluminum blower housing, cover, impelier &
manifold; cast iron flanges (threaded); teflon lip seal

+ UL & CSA approved motar with permanently
sealed ball bearings for explosive gas
atmospheres Class | Group D minimum

+ Sealed blower assembly

« Quiet operation within OSHA standards

MOTOR OPTIONS

» international voltage & frequency (Hz)

« Chemical duty, high efficiency, inverter duty
or industry-spedific designs

« Various horsepowers for application-specific needs

BLOWER OPTIONS

« Corrosion resistant surface freatments & sealing options

« Remote drive (motorless) models

» Slip-on or face flanges for apptication-specific needs

ACCESSORIES (See Catalog Accessory Section)
« Flowmeters reading in SCFM

« Filters & moisiure separators

« Pressure gauges, vacuum gauges & refief valves

« Switches — air flow, pressure, vacuum or temperature
« External mufflers for additional silencing

» Air knives {used on blow-off applications)

« Variable frequency drive package

BLOWER PERFORMANCE AT STANDARD CONDITIONS

AIR FLOW RATE (NMMMIN) AIR FLOW RATE (MYMIN)
0.5 1.0 15 20 28 kX 03 1.6 15 20 25 30
& i ] . 1 L 1 &0 1 1 - 1 L
20~ PRESSURE 4 - SUCTION
50 P 125 -50 125
\\ \\
154 B 0 Y : Ead ez h
gm <5 \‘o{m 0 % g""' ki N6 e 100
2 20 , % 2 ™
2 10 % unz\\ N % ‘gz- g.:o ~ "%
N
g - A\ % s ) LA M s0
= A\ AN £ =
0.5 3 -
10 \\ \\ 25 «10 N 25
Y ]
) 2 Ty "y ®© 100 0 o % 0 80 100
AIR FLOW RATE {scEM) o AIR FLOW RATE (SCFM)
538 kA £2g 'ms
282 wl L Bog p e
Ezn. 2% I~ F 2% i v J— Ao
- isé o
-
- 1500 - 1500
G5B 1000 ESE row I
§eg o == = gEg il =
ol °
wn & g, & -
A Y s e e et
gzg 20 S g!f » == e
B o — 3 ° —
Rev. 2/01
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Rotron® Industrial Products

AMETEK
EN 404M & CP 404M

Sealed Regenerative Blower w/ Explosion-Proof Motor
[Scale CAD dwing avalabl vpon reinet ]

.

12,103 .19
St

D 4,.
I

J { ‘I
g
‘ - s I\ 19111 NPSC
THREAD

T30.00
AT DA o 2263
] I [ 5 - I
{4) MG HOLES 257,00 d
DIMENSIONS: faﬂi
TOLERANCES: XX t 2 MODEL LiNMIE30 | L(MMZE
o0 3 228 ENICPAMARTZML| 1458 | 303
(UNLESS OTHERWISE NOTED) ENICPIAARSEML| 1558 | 3% [A==> 0.5 NPT CONDUT CONNECTION AT 12 O'CLOCK POSITIGN
SPECIFICATIONS
MODEL EN404ARSEML EN404ARTIML CPADAFQSBMLR CP404FQT2MLR
Part No. 038173 N38174 080075 038958
Motor Enclosure ~ Shaft Material Explosion-proof — €S Explasion-proof - €S Chem XP - $8 Chem XP - 88
] Horsepower 10 10 Same Same
Phase — Frequancy - Single - 60 Hz Three - 60 Hz EN4DAARBEML - ENADAARTZML —
Motor Nameplate Amps 114 560 | 3532 | 16 except add except add
'Mn:é'fmﬁp;mﬂs 2 1;; 73-§ ;622 12611 Chemical Processing | Chemical Processing
- - CP CP
Starter Size D) 00 20 a0 fefatur?as fegturz-;s
Service Factor 10 1.0 from from
Therinal Protection ? Class B - Automatic Class B - Pilot Duly catalag catalog
XP Mator Class — Grop 1-D, ILF&G 1D, IF&G i <do front cover inside front
Shipping Weight 72 b (33 kg) 85 1b (30 kg) nside ifont ove inside front cover

1 Rofron mofors are designed 1o handle a broad range of world voitages and power supply variations. Qur dusl voitage 3 phase motors are
factory tested and ceriified to operate on both: 208-230/41 5-460 VAC-3 ph-60 Hz and 190-208/380-415 VAC-3 ph-50 Hz. Our dual
voltage 1 phase motors are faclory tasted and certified to operate on both: 104-1 15/208-230 VAG-1 ph-68 Hz and 100-110/200-220
VAC-1 ph-50 Hz. All voltages above can handle a £10% voitage flucksation, Special wound motors can be orderad for voltages cutside our

certified range. \

2 Maximum operating lemperature: Molor winding temperature (winding rise pius ambient} should not exceed 140°C for Class F rated motors
or 120°C for Class B rated mofors. Blower ouliet alif tempereture should not exceed 140°C (air temperalure rise plus nlef temperatura).
Potformance curve maximum prassure and suction points are based on a 40°C inlet and amblent tomperature. Consuft factory for inlet or
ambient temperalures above 40°C. .

3 Maximum blower amps corresponds (o the performance point at which the motor or biower temperature rise wilh a 40°C inlet andfor
arnbient temperature reaches the maximum operating temperature.

Specifications subject to change without notice. Plaase consult your Local Fiekl Sales Engineer for specification updzates, Rev. 2/01
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Bulietin E-20

Model L6 FLOTECT: Fioat switch

installation and Operating Instructions

Specifications -

SPECIFICATIONS
Explosion-Proof; UL and CSA Listed - ﬁfr;ic::hhjcluiqs ‘compatible with wetted materials.
* D etted Materials:
g{:ﬁi :i'%—'?:‘f:s 2,, FB ’&cé & Float: Solid polypropylene or 304 88,
Directive 94/9/EC {ATEX) Compliant for C€ & o e o
Il 2 G EEx d [iC T6 Process Temps75°C External Float Chamber (Tee): Maiches lower body choice of
“(Group A, stainless steel body only) brass or 303 SS.

Cther: Lever Arm, Spring, Pin, stc.: 301 88,
Temperature Limit: -4 to 220°F (-20 to 105°C) Standard, MT high tem-
perature option 400°F (205°C)MT not UL, CSA or ATEX). ATEX compliant
AT cption ambient termperature -4 to 167°F (-20 to 75°C} process temper-
ature: -4 to 220°F {-20 to 105°C).
Pressure Limits: See next page.
Enclosure Rating: Weatherproof and Explosion-proof, Listed with UL and
CSA for Class 1, Groups A, B, C and D; Class il, Groups €, F, and G. (Group
A on stainless stee! body models only). C€0344 112G EEXdIC TE
Process Temps75°C.
EC-Type Certificate No.: KEMA D4ATEX2128
Switch Type: SPDT snap switch standard, DPDT snap switch optional.
Electrical Rating: UL modsls: SA @ 126/250 VAC {V~}. CSA and ATEX
models: SA @ 125/250 VAC (V~); 5A res., 3A ind. @ 30 VDG (v=). MV op-
tion: .1A @ 125 VAC (v~} MT option: 5A @126/250 VAC (v~). [MT option
not UL, GSA or ATEX].
Eloctrical Connections: UL models: 18 AWG, 18" (460 mm) long.
ATEX/CSA modsls: terminal block.
Upper Body: Brass or 303 §S.
Conduit Connection: 3/4” male NPT standard, 3/4”femala NPT on junc-
tion box models.
Process Connection: 1" male NPT on models withcut external float cham-
ber, 1“famale NPT on modsls with external float chamber.
Mounting Orientation: Horizontal with index amow pointing down.
Weight: Approximately 1 1b (.5 kg) without external float charnber, 1.75 b
(.8 kg)with external float chamber.
. e e . . Specific Gravity: See next page. .

e i e e ey

LBEPB-B-5-3-B-MT level swilch; brass upper housing, brass lower housing,
brass tes with Polypropylene spherical float, SPDT snap switeh, and high tem-

Example f
18 |EPI BB s13 B MT_ perature opfion
| Spries 16 Series L6 level switch
£p | Expiosion proof and weatherproof
Upper B : Brass
Egpgp! Material g 303 Stainless Steet
Lower B Brass
Body Matarial S 303 Staintess Steel
in Switch S S
Circuit ( } 5 oot
3 1NPT o
Size 4 $-1/4” NPT (No tea models only)
Line 5 1-1/2" NPT (No tee models only)
6 27 NPT

N Tee, Sond Polypropyltene Spherical Float™

No Tes, 304 5S Cylindrical Float

Brass Tee, Solid Palypropylene Spherical Float*

No Tee, 304 SS Spherical Float

Brass Tee, 304 $S Spherical Float

303 S5 Tee, 304 SS Spherical Float

. 303 35 Tee, Solfid Polvoropvlene Sphericat Fioat®

Switch Options MY Gold Contacts on snap switch for dry ¢ircults (see specifications for ratings}
MT . High Temperature switch rated 400°F (205°C) {see specifications for ratings)*

AT ATEX approved construction {(wi optior sfandar

CSA CSA approved construgtion (with JGT option stardard)*

Tee and Float
Dptions

R rOomeo

GL Ground Lead®

Options h] Customer Information on standard nameplate
JOF Weatherproof and explosion-proof junction hox*
TBC Terminal Block Connector®

TOP Top Mounted (No tee models only)*

* Options that do not have ATEX
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WETTED MATERIALS CHART

30185/ 30385 | 30488

Model Number Fioat Wimimum | Pressure Rating Moda! | Brass | Bronze|Ceramic] Polypropylens
Sp. Gr pslg (bar) BS3A| X X X X
LSEPB-B-5-3-A Cylindrical Ss 0.5 200 (13.8) B-538 X X X X X
L6EPB-B-S-3-B | Polypropylene 0.8 260 (17.2)
LAEPB-B-S-3C | Round$S o7 350 (24.1) B-S-3-C 1 X X X X
LEEPB-B-S3H | Round SS 0.7 250 (17.2) BS3H| X | X X X X
LBEPB-B-3-3-0 | Polypropytene 0.9 1000 (69.0) 8830 X X X X X
LEEPB-5-5-3-A | Cylindrical S8 05 200 {13.8) 5-§-3-A X X X X
L6EPB-S-S-3C | Round S8 0.7 850 (24.1) 584G X v | x| x
L6EPB-S-5-3-L | Round SS 07 350 (24.1) PO . 1 x| x
L6EPB-8-8-3-0 | Polypropylene 0.9 2000 (188)
|.6EPB-S-5-3-53 | Polypropylene 09 2000 (138) §-8-3-0 X X x| X
$-3-3-S X X X X
INSTALLATION ’ .
Note: ATEX units only: The temperature class is determined by the

Unpack switch and remove any packing material_found inside
lower housing or float chamber.

Switch must be instalied with body in a horizontal plane andarmow
on side pointing down.

ff switch has an external float chamber (tee), connect it to vertical
sections of 17 NPT pipe installed outside vessel walls at appropris
ate levels. If unit has no external float chamber, it must be mount-
edina 1" NPT half coupling welded to the vessel wall. The coupling
must extend through the wall.

Inspect and clean wetted parts at regular intervals. ‘

ELECTRICAL CONNECTIONS

Connect wire leads in accordance with local electrical codes and
switch action required. N.O. contacts will close and N.C. contacts
- will open when liquid level causes float to rise. They will retyrn to
“normal” condition on decreasing liquid level. Black = common,
Blue = N.O. and Red = N.C.

For units supplied with both internal and external grounds the
ground screw inside the housing must be used to ground the con-
trol. The external ground screw is for supplementary bonding when
allowed or required by local code. Some CSA listed models are
furnished with a separate green ground wire. Such units must be
equipped with a junction box, no supplied but available on special

order.

EC-Type Certificate Installation Instructions:

Cable Connection

The cable entry device shall be an EEx d certified cable gland sit-
able for conditions of use and correctly installed. The certificate
cable gland and cable shall be rated for minimum temperature of

80°C.

Conduit Connection .
An EEx d certified seal device such as a conduit seal with setting

compound suitable for conditions of use and correctly installed
shall be provided immediately to the entrance of the electrical
fousing. The certified conduit seal and setting compound and
cable shall be rated for a minimum temperature of 80°C.

maximum ambient and or process temperature. Units are intend-
ed to be used in ambient of -20°C< Tamb <75°C. Units may be
used in process temperatures up to 105°C providing the enclosure
and switch body temperatures do not exceed 75°C. The standard
Temperature Class Is T6 Process Temp s75°C.

All wiring, conduit and enclosures must mest applicable codes for
hazardous areas. Conduits andt enclosures must be properly
sealed. For outdoor or other locations where temperatures vary
widely, precautions should be taken to prevent condensation
inside switch or enclosure. Electrical components must be kept dry
at all times.

CAUTION: To prevent ignition of hazardous atmospheres, discon-
nect ihe device from the supply circuit before opening. Keep
assermbly tightly closed when in use.

MAINTENANCE

Inspect and clean wetted paris at regutar intervals. The cover
should be in ptace at all imas to protect, the internal components
from dlirt, dust and weather and to maintain hazardous location rat-
ings. Disconnect device from the supply Gircult before opening to
prevent ignition of hazardous atmosphere.
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FI.OTE CT@ MODEL L-6 FLOAT SWITCH — DIMENSION DRAWINGS

34 MALE
NPT CONDUIT
{ CONNECTION.

ar i | ot-ime
Lm-ms 12 (194 - L
: I 150.51] [1524) |

Round Stainless Steel Float

Polypropylene Float
1 FEMALE KPT
TYP2 PLATES
/4 MALE NPT
CONDUIT®
8112540} 2 2150.80 P, l CONNECTION
LONG FLOAT 1 MALERPT A
CONNECTION smi

o
EF
2

Lﬂt-ms
12639

L

B9/16 |

|14 [
.
HEX
27.49)

With External Chamber (Tee)-

S @
SPOT

Terminal Connections CSA, ATEX Enclosures

DPOT

B3-11/32 + 03-3/8
[64.93] g[i

3/4 FEMALE NPT
CONDUIT CONNECTION
1 TYP 2 PLACES
— |e—z5m2
438 2-15018 {19.86]
5 . [74.88] ]
111.13
s 4-1/4 [107.95] __, |
GLEARANCE FOR
COVER REMOVAL

CSA, ATEX Conduit Enclosure
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Limited Warranty: The Seller warants all Dwyer insfruments and equipmant
to be free from defects in workmanship or material urder normal use and ser-
vice for a period of one year from date of shipmeni. Liabifty under this war-
ranty is limited to repair or replacement F.O.B. factory of any parts which
prove to be defective within that fime or repaymant of the purchase price at
the Seller's option provided the instruments have been returned, transporta-
tion prepaid, within one year from the date of purchase. All technical advice,
recormendations and services are based on technical data and information
which the Seller befieves to be reliable and are intended for use by perscns
having skill and knowledge of the business, at their own discretion. In no case
is Saller lable beyond replacement of equipment F.O.B. factory or the full pur-
chase price. This watranty does not apply if the maximum ratings label is
removed or if the instrumeant or equipment is abused, altered, used at ratings
above the maximum specified, or ctherwise misused in any way.

THIS EXPRESS LIMITED WARRANTY 1S IN LIEU OF AND EXCLUDES ALL
OTHER REPRESENTATIONS MADE BY ADVERTISEMENTS OR BY
AGENTS AND ALL OTHER WARRANTIES, BOTH EXPRESS AND IMPLIED.
THERE ARE NO IMPLIED WARRANTIES OF MERCHANTABILITY OR OF
FITNESS FOR A PARTICULAR PURPCSE FOR GOQDS GOVERED HERE-

UNDER.

©Copyright 2004 Dwyer instruments, Inc.

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#

Printed in U.S.A. 6/0_4

Landmark Web Official Records Search

Buyers Remedies: THE BUYER'S EXCLUSVE AND SCLE REMEDY ON
AGCCOUNT OF OR IN RESPECT TO THE FURMISHING OF* NON-CON-
FORMING OR DEFECTIVE MATERIAL SHALL BE TO SEGURE REPLACE-
MENT THERECF AS AFORESAID. THE SELLER SHALL NOT IN ANY EVENT
BE LIABLE FOR THE COST OF ANY LABOR EXPENDED ON ANY SUCH
MATERIAL OR FORM ANY SPECIAL, DIRECT, INDIRECT OR CONSEQUEN-
TIAL DAMAGES TO ANYONE BY REASON OF THE FACT THAT IT SHALL
HAVE BEEN NON-CONFORMING OR DEFECTIVE.

FR# 82-440726-00 Rev. 1
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. 3-Pole Non-Reversing Contactors
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. For additional Information about D-Line, reference catalog number 8502CTS704 or D-|
For additionat information about F-Lina, reference catalog number 8502CT8702 or DA

[rz] ]

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#

AC or DC Operating Coil

152

LC1a2510

LPiR1210

i
LG1D11500

Il Telemecanique’

www.squared.com
FOR CURRENT INFORRMATION
3-Pole Contactors with AC and DC Operating Coils
mum ngs T Viaxiawim Curront Auwitiary AC Controd DC Contron
Tingle Phase |~ Thwoe Phase Thouctve | Resistva |  Contacts
TV TV [T TV MV SIEV] aca | act | Sutth (atddog | Price Gatalog | Priee
HP HP | HP HP HP HP ]Amperes|Amperes | RO, WC.
L Z 2 & 13 ] Z 1 oI ICIOETees | § 91| LEiD0Gioees [$ 1.
[ 1 LC1D0S01we ¢ 91, | LPIDOOO1ess | 115,
(] b T3 75 EF I -1 i 0 | LCiDizioe s BT TR0 | 140,
[} 1 LGIDIZ01ew e 115, | LPID1201ess | 140
1] 3 T3 1o 15 1 1 [ CIDIBI0ee ¢ . PDiGioees | 5.
0 1 LG1D18019e ¢ 131, | LPID1BO1ees | 955,
T T YE Y5 15 W | &5 | & T [ TCTDZG10e & 148, Bs50ees | 115,
0 1 LC1025010e ¢ 146, LP1D250104 4 175.
L 2 T 01 LCTD3ii0em+ (N
[ i LG1D32010e % 165. | LP1D3201ess | 208,
~x 510 W W _ ] 4 | & T i TCIDJITTee ¥ . LPﬂ'GﬁTc‘o"J"ﬁ“
D S - I L O I ) i TCIEGIiees | 226, | L ¢ | 28,
~F 70 | 20 26 50 S| & | & T 1 LT L 3. TFDRSTTee F | 3.
“TE I 30 %W %0 | 8 | 1 T i TCTORD e | 354, | [PIbeaTiees | 4t
—————— A0 75 W0 | 15 | 5 | 00 | LCiDiiee LT TEADTG0ms | 463,
CoE T M [ T | LCIDEoee ¢ $7Z | LCIDISO0e e | 612,
e — T T DR S [ 7% | 7® 0 | LCIFIis P L L N
—t45 BT 5| 10 | 0 | % U | W T i S
O - T - e ) | 1€ 0 | [CIFas 6. 1 LCIriaoe | o,
ey o s o S Y I ) TCIFG LEE A ki
L T M %%, [CIF30e | 198,
TS0 TR0 | 466 | AM | 7 0| LCIFA0e | eS| [LCIFAsge | 7%
[T 04 0| 50 TR | W 0 | LCIrs0e Az | LCIE0e | aE
TR T30 600 B00_ | B | v w0 | LCiFae [ B
— T Csermed 76D T 00| LCIFIG0e = e L L -
— 250 800 500 | 800 000 | 0 0 | LCIFSqoed 8450, | LCiFa00ea 6450
* This ong nomal Tioiding Greuit contad & Ted i the design o the standand col.
IS cmmawungmrhrgmmdbyhem ir?fgu's ooilwlt%e.
+ Contacior suppfied with touch safe cabla clarmps. Fof ring configuration edd "6 beore cod voltage suffi

{B115M130 Intuda strge suppeession)

«»DC Cuoil voltages for LP1 D09 to D80@nd LC1D115to D150

- TR R BT, s o, o0 a0
Tl 0 B0 b __Eb WD S5 Fp L GO MO__UD RD

DTS00 Include surge suppression)

«AG Coil voltages for 1.C1 F115 to F780
—Ta et X 5¥, 57 LY PUY %

Apglicatio

FiEFEse o BB B - - 0 s B

F185 LT R < . 2N, I

S Eh0 B0z B BT &F_ Gf - | AL RS a7 or < s X
THOFE0 ede - Bf ¥l FV - o W Ur < ar WY B Nr XY

«DC Coil voltages for LC1 F115to F780

Ty -

Apphication

T Nota: If contacior ropoul tme s critica, See Pages 15-17 of 15-19 belore selecting a coll code suflo for LCY 285 threxigh F780.
+ 600 volt coll niot avaiatie for F760.

B0 B0 _FD__ -

b -

VD - 5]

- Ep__FD -

&b -

D - up -

L - R . e

Ticte:  contacior dropout ime 15 crifical, see Pages 15-17 or 15-19 belora selecting a oolf code suffix for LC1 £255 through F780.

LCIF115

@ 2000 Square D
All Rights Reserved

Discount
Schedule

- T30, F 185 DErGs T A0 <Y
THS, FaE0 TZIFHS B 1 00 MCM (23
A DZFR T 1o SOOMCM <Y
“FEGD SIS FEFEL L 4.
TER.FE0 DEFLE X3 %00 RN L
T DRFRE TXT0 X 750 MCM L
Lugs orL C1F must be ord Saatery, Each ki consisls of sik (6 hugs. Mounting harch (screws, nuls.) ided with tha conlador,
acl the ugs.

Pages 15.26 ~ 15:33
. Pages 15-20 1521
.. Pages 157~ 1545
- Pages 15161519

Fax™ numtber 1614, 1709, 1714, 1736, 2275, 2276,2277.
ax™ number 1815, 1684, 1688, 1688.

: m@.
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Push Buttons - XB4 22 mm:
Electrical Components

¥ Tclemecanigue:

www.squared.com
FOR CURRENT INFORMATION

Contact Blocks (Mounting Base with Contact Blocks)

ot o Typaof Contact e Catalog Number Price
T - ZB4BZ101 $10.60
- 1 ZBABZ102 10.60
i 2 Z ZBABZIG 1650
Screw camp terminal connedtions — 3 SEARTIoH 50
1 1 TBAEZ105 16.50
ZB4BZ101 1 Z TB4BZ141 26.40
Complete Bodias (Mounting Collar + Single Contact Block + Light Module with Protected LED)
Type of Contact Supply Voltage
Light Source o Nic Color 24VacorVde | 110120Vac Price
Catalog Number
Screw clamp terminal connections
- Writs ZBABWOBT1 | ZBABWOGT
. Green ZBABWORH ZBABWOG31
1 - Red ZB4EWDB4 ZBABWOG41 $35.50
Yatow ZB4BWOBST ZBABWOGS5?
Biug ZB4BWORBET ZBABWOGET
White ZBABWOB12 ZBABWOG1T2
Green ZB4BWOBE2 ZEABWOGI2
- 1 Red ZBABWOB42 ZBABWDG42 35.50
Protected LED Yoliow ZB4BWDBS2 ZBABWOGS2
) Biue 2B4BVi0BE2 ZBABWOGE2
White ZBABWOR 13 ZBABWOG13
Green ZBABWOBTR ZBABWOGS3
2 - Red ZBABWOBAY ZBABWOGAS 4340
Yelow ZB4BWOBS3 ZBABWDGS3
Blue ZB4BWORG3 ZB4BWOGS3
Wit ZB4BWOR15 ZB4BWOGTS
- [ Gren ZBABWOBI5 ZBABWOGIS
1 1 ‘ Red ZBABWOE4S ZEABWOGAS 4340
Yaliow ZBABWOBSS ZBABWDGSS
Blue ZB4BWOBES ZBABWOGES
® Can ba fitod with additiona conlact blocks, sae Page 16-28.
Contact Block and Light Module (with screw clamp terminal connections) =
Supply Light Sourcs Supply Voltogo T’::' T":: | coloraftiaht | gagnimber Prica
Serew clamp teminal connections .
1 P | - ZBABWOGY $26.50
Drect supply - 2250 Vag o Ve frme ! Z ZiB0s2 v
Notinduded & 2 - - ZBABWDE3 3440
1 1 - ZBARNOES 34.40
110-120 Vac 1 ~ - ZB4BWO31 5500
5080 Hz 1 1 - ZE4BW035 63.00
mw‘ 2%'26 * - - ZB4BWOST 55.00 o g
bulb inchided A [ 1 - ZBABNOAS 63.00 Zu
400Vac 1 - - ZB4ABWOS1 55.00 pul
50Hz 1 1 - ZB4BWO55 6300 zZ
ZBABWOS & Can bo fited with additional contact blocks, see Pago 16-26. { f=
A Bulb kb be ordasd separatoly, ses Fage 1631, EE
Al
25
O
b

For additional information, reforence; Calalog Numbsr 9001CT9902 or D-Fax™ #4348,

. i Discount © 2000 D
@ a0 . III::I Schedule . A% Rights ggg:?:«; 16-25

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#  198/244
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. Push Buitons ~- XB4 22 mm Il Tclérhecanigue
Pilot Lights www.squared.com
FOR CURRENT INFORMATION

Pitot Light Heads

For Use with
Shape of Haad T Color of Lens Catalog Number Price
Hoduk: Type
White ZB4BV013
Green ZB4BVD33
Protected LED cnly Red ZBABVO43 $370
Yetow ZBABVD3
Blue ZR4BV0E3
( k! Write ZBABVD1
—y . Green ZB4BVD3
ForBA S incandescent Red ZBABVI4 370
fulb, neor or LED only i Yolow ZB4BVOS -
' Bue ZB4BVOG
Clasr ZB4BVO?

zZpaBvod

Complete Bodies (Mounting Collar + Light Module for BA 9s Incandescent Bulb, Neon or LED)

Description } Light Source | Supply Vo'tage (V) |~ Ctatog Numbir | Price
Screw clamp torminal connactions
Dhrect sispply B A ™ =250 ZB4BVE $1860
110-!2)';:: ZBABV3
230-240'Vac
porthy ZBABVA
Transformer BA fsincandasoart:
T e tary bub included 40050H: ZBABVS 4750
440420 Ve
60 HZ ZB4BVE
550-600 Vac
60 Hz 7B4BVY

" & Buibt be ondered saparaioly, see Page 16-31.

Complete Bodies (Mounting Goltar + Light Module with Protected LED)

Light Source i Supply Voltage - CooroftighiSoumcs | Catatoy Number | Prics
Screw clamp
Whita ZB4BVE1
Green ZB4BVE3
Prodactsd LED 24 Vac or Vdo Red 2B4BVE4 s27.80
Yohow ZBABVES
Slue 2B4EVES
- i ' White ZBABVG1
Groen ZBABVG3 |
110120 Ve Red ZBABVGA 27.60 i
Yabow ZBABVGS 1
Bue ZBABVGS i

PERATOR INTERFAGE

=]
Lz
P
[t}
=z
(o]
-
[
]
[ =]
x
o
=
[

For additional information, reference: Catalog Number 9001CT 9902 or D-Fax ' #4349,

© 2000 Square D Discaunt ' [D]
16-22 Al Rights é’é’im [ID Schedule 3100

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#  199/244
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Push Butions - XB4 22 mm
Selector Switches

Landmark Web Official Records Search

Non-{fiuminated Sglector Swiiches 2 &

¥ Telemecanique

www.squared.com-

FOR CURRENT INFORMATION

¢

Golor Nurrizer and Type of Positions Price
Standard Lever Exignded Lever
. Catafog Number
( i : Black 2-maiotained N ZB4ED2 zB4BR2 s 116t
Black S amentary fom < ZBAEDS 7B4BH 420
Stacgadte
hi var
iack 3- wainkined \]/ Z34803 a8 1160
N & Black 3-momentary to centec {]} 84805 ZB4BS 1420
B Black & memertary fram < 84807 Beas w428
3 - momeriary from by
Black ZB4BD8 PPN 1420
2B4BJ3 fight to canter '\l/
Extended Lever Non-flluminated Key Switches
T Shupe of Fead Type.of Operator Namber and Typa of PosRions Catalog Nubor @ Price
%, 284862
2 - maintained
&~ ZB4BSA
2 -momentary from &
sight o loR &/ 284BGS
\9/0 284860
$4330
\?/ Zs
3 - mairiined '\\L{? Z48GS
@ Key (No. 455)
ZB4EGE T & 4369
N2 ZB4BGR
3. mm]f .
et conter \l/ 284861
3-mementary ko panter F ZB4BGT
5600
. s \?‘/ 4808
¥
cenlar .
[ ZB48Gt8 -

1 6—20

The symbal ﬂ incicates key withdiewal positon(s)
1 For Gotration of Gutside Comiecs -
A Seosetadnrs\Muquannedm'sbelow

& Giher key numbers:

- kay No. S20E:

« key No, 421E: add the suflix 12 to the reference,
-lreyNo.ﬁsaA.add the suffix 1010 the reference.,
 add the suffix 14 lo the referencs.
ImyNo.S‘:stA.addusuﬁxzubmere

& The caf rurmber

fora MadvdmkeyNo.421Efora 2 position maintsined, lockabla selector switch, with key withdrawa! fom the left-hand

Selactor Switch Saquence {using contact block ammb!las. Paga 16-25; or complete hodles, Page 16-25.)

Z PosTian Selector SWHTh
® @ Contactbiock guide ¢
0 X TNO. ohar gl
X ] THGC. (it or Aght)
5] X NG,
and
X 0 1NC.
7 Postion Selector Swkch
@ (D @ Contact block guide
X <] [i] TN, (left)
[+] X [=] 2N.C. wired in SERIES, {side by side)
[s] [2] X TR.O [fghl
X X 5] §N.C, {righl)
[ X X THEG, (ief)
X [ X 2 Nowmm (=02 by si9)

+ As viewed from tha front of tha pansl.
For additional information, referance; Catalog Number 5001CT9902 or D-Fax ™ #4349

© 2000 Square D
Al Rights Reserved

1]

Discount

Schedule
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Push Buttons - XB4 22 mm & Telemiecanigue’

Complete Devices www.squared.com
. FOR CURRENT INFORMATION

Pilot Lights with Protectad LED (screw clamp terminal connections)

Shape of Head Supply Yoltage Color Catalog Number {Components) . Price
Whits XBABVE1 (ZB4BVES + ZBABVOTY)
Green XBABVE3 (ZB4BVES + ZB4BV033)
24Vacde Red XB4BVB4 (ZB4BVEA + ZBABVO43) $31.30
Yetow XB4BVES (234BVES + ZBIBVDS3)
— Blue XB4BVES (ZB4BVES + ZB4BVOG3)
- A Whita XBIBVG {ZB4BVGH + ZBABVOLD)
Green XBABVG3 (ZBABVG3 + ZB4BVO33)
110-120 Vac Red XBABVG4 ZBABVGA + ZB4BV4Y) 31.30
Yalow XE4BVGS (ZB4BVGS + ZB4BVO53)
’ Blue XBASVGE (ZB4BVGS + ZB4BVO63)

Piliot Lights for 8A §s Bllb (screw clamp terminal connectione)

Stapeoftesd |  Sumpiyiege | Color | Catalog Humber (Components} [ Pre
Direct supply, for BA 83 LED, fiaon) V = 250V, 2.4 W bulb (buib not Included}
White YBABVG! (ZBABVE + ZB4BVD1)
Green XBABVES (ZBABVE + ZB4BV(3)
s = 250 Vachidc §2230
Q Red * BBV (ZB4BVG + ZB4BV04)
Yelow | XBABVGS (ZB4BVE + 2B4BVOS)
Transformer type with 1.2 VA, §V sacondary. BA s kb Inchded
White XBABV3 (ZB4BVS + Z34BVOY)
110120 Va0 Green XBABVS (ZB4BV3 + ZB4BVIS)
- Q S0 He Red XBABV3S (ZBAEVS + ZBABVOH) 10
XB4BVIS Yelow. XBABV3S (ZB4BV3 « ZBIBVOS)
Muminated Push Buitons, Momentary, Flush (screw clamp terminat connections}
SRt | Desciot T:,p,;wo:,u: Supnly | Colonof |5 Catalog Nurmber (Components) Price
White XEABWIHBS (ZR4BWOB15+ ZBABWS13)
Green XB4BWIIE5 (ZBABWORIS + ZBABWE3S)
2Avacivde | Red * XBABW34BS (ZDABWOE4S + ZBABWEAZ) $52.40
Yellow XBABWISES (ZB4SWOBSS + ZBABWIS3)
- Protected LED Bue XBABVVIGRS (ZB4BWOBGS5 + ZB4BWEET}
! ! While XBABWI1G5 (ZB4BWOGHS + ZBABWSTY)
Green | XBABWOIGS (ZBABWOGES + ZB4BWIG3)
10-120vae | Red YBABW3IAGS (ZBABWOGA5 + ZBABWMT) 5240
Yatow HEABW35G5 (ZB4BWOGSS + ZBABWISED)
Blue XBABWSGGS (ZBBWOGES + ZB4BWIE3)
Whila XBABW3165 (ZBABWOBS + ZB4BW31)
4 Y 1 1 | s250Vachdo Green MBABWGES (ZBABIWOGS « ZBABIG3) 4340
gg AW max bub> Red YBEW4E5 ZBABWOSS + ZB4BW34)
. ; e Yotow XBAEW3S63 (ZB4BIN0GS + ZB4BVWIS)
35 White XBABW3135 (ZBABWWO3S + ZBAEW31}
e XB4BW24G5 Ji0-4o0vee | O | XB4BWGIS EBARWDSS + ZBABW3Y
o2 500 Hz : 7200
aF I Red XBABWS435 (ZBABWOIS + ZBBWA4)
5 ﬁ f"‘yl, ;é%g:d 6V . . Yellow XBABWI5IS (ZEABWOI5 + ZBABWIS)
z5 S5 ?ﬁﬂﬁ&dﬁ& White |- KBABW3145 (ZBABVIOAS + ZBABWST)
o on 20040vas | G XBABWIMS [ZBABWO4S + ZBAEWSS) 1208
— 060 Hz Red | KBABWIHS (ZBABWO4S + ZBABW34)
XB4BW3545 Yefow XB4BW3S45 (ZB4BWO4S + ZB4BWIS)
Far additional information, e: Catalog Number 9001CT9502 or D-Fax '™ #4348,

©2000 D Discoust @
16-16 A Righgq lgeas!:rvad [ﬂ::' Schedule amo
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www.squared.com
Fc_m CURRENT INFORMATION

Landmark Web Official Records Search

Push Buttons - XB4 22 mm

Characteristics

Environment
. IP 65, uniess otharwise stated
Degres of Conkarring la [EC 529 1P 65, for booted push buon heads
Conforming 1o UL 50 and CSA C22.2 No.54 Type 1. 2, 3, 4. 4X, 12, and 13, unless otherwise stated
IEC 947-1, IEC/EN B0947-5-1. IEC $4T-54,
Conforming to standards Marked EN 50947-1, JIS € 4525,
UL 508, CSA G222 No. 14
UL Listed, CSA Standard single contads with sctew clamp lorrinals: AGDO; Q500
Double ith screw clamp ABGO, Q600
@ngﬁ‘:@? @ Flie LR 44087 ﬁlafsm Light modutas with scraw clamp terminals
P certficat N Ciass 121103 WAk CCN NKCR 2 | JOYSTICK XD4-PA: ABDO; R300
: . Standard single contacts for plug-in connecton A300; R300
UL Recogrized, CSA Standard single contact for prinied Gl boand: B300: R300
BV, RINA_ LROS, DNV, GL (pending) ‘single centacts and couble contacts with clamp farminal

Elactrical Characteristics of Operators and Contact Blocks

Cabling capacity Conforming to IEC 947-1

ﬂl{mldﬂemd

inking

Max: 2:16AWG(15nuﬂ)mmueHeend !

Cross herded sarew (Pozirve type 1) stotted for lat 4 and 5.5 man screwdrivar

Screw and
M !x24AWG§

AC supphy:
Utiization calegory AC-15

Standand blocks {single or double) with screw clamp terminals:
ABD0: Us = 600 Vacand le = 1.2A or Ue = 240 Vacand le =3A
orlUa= 120Vacandle-6A

R U DR

A0 Ue=1 Vacandle"SAorUa 240Vacandle=3A

Standard biocks for printed circuit board connaction:
BJODUe—mUVacaMIeSI&An'Ua 240 Vacandle=15A

Conforming to
EC/EN 60547-5-1

DC suppty:
Utiizaton calegery DC-13

Shmhrdslr&o double blocks with screw clamp terminals:
Qe0D: Ue dcandb==01AurUa 250Vdcandte o7 A
orUes 125Vdcandie = 0.5 A

D4-PA
%U@ 125Vdcandle=022Aaon 250vdcandle =0.TA
R0 U L 158 oz
R30x Us= Vdeandle O.ZAorUn=250Vdcandle=DTA
Standand blocks for prinked eircult board eonnaction:
R30: U= 125VdCandlﬂ=B.2A0(U¢7=250VdcandI9 GtA

Ac lonmmmopsmﬂrgcycm.
category AC

EORTaRTs

Standard bocks br screw demp terminals:

24vac 120vac 230 Vae

4A 3A 2A

Standard double biocks with screw clamp terrinal or plagHn connecior.

24Vae 120Vac 230Vaz

A 15A 1A

Opem_hggusm
vy )

for {1 million operaling cycles,
tiwﬂpvl}:xleguryDCp.'s

Stangans single tocks for screw danp lemminals

24Vde T10vde

05A 0.2A

Standard dounie blocks with scrow clamp lerming] or plug-in connacion

24vde 110-Vde

04A 0.15A

Electrical Characteristics of Light Moduies

Cabling capacity Conkarming to |[EC 8471

Screw and captive clamp larminals
M 1x24AWG(0.22mm without cable end
22 AWG (0.3 mm?) for inking

Max: 2x16AWG (1.5 mne?) with cable end

Specific Charactaristics of Protected L.ED Light Modules Only

Voltage Emlix Nomina voltage 24V 192030V 216 10 A6 Vac |
24VaciVde supply blotks: 19 mA
Gusrent th licable (0 2ll colors 120 Viac supply biocks: 14 mA

240 Viac sugply blocks: 14 mA

O .

For additional information, reference: Catalog Number 9001CT8902 or D-Fax ™ #4349,
For Manufaclurer's Declaration of Conformity, reference D-Fax '* #4354,

-16-13
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&Y Telemecaniqu |
www.SquareD.com

For the most up-fo-date informatian

TeSys™ B-line Contactors {1EC Rated}
Non-Reversing, AC or DC Operating Coil

3-Pole Contactors with AC and BC Operating Coils

Auxiliacy
power Ratings Maximum Curent
Bt 1 Ges | ol | o
Sioghe Phase Thoe Phase P - "1“. Prin‘: P:crg
AC3 ACl | NO. | NG
115V | 230V | 200V [ 230V | 460V | 5TSV
tp ho hp e hp hp Amperes | Amperes
s | 1 2 2 s | 78 s 0 1 1 LCtD0D (X3 stte.
1 2 3 3]s | w® 12 2 1 [ LCD12 110 149,
1 3 5 NERE 18 % 1 1 LC1o1s 136. 160,
FREE 78 | 1s | 20 25 10 1 1 LCio25 151, 101,
5 10| 10 20| 3 32 50 1 1 LCiD3z 172 218,
3 5 w | 10 3 | a 40 80 1 1 LCID4D 218, 275.
75 [ 15 ) 15} 0| e 50 70 1 1 LGiDS0 234, 291.
TR ERE R 55 %0 1 1 LCID8s 3z EY
75 1 15 | 304 3% | & | & 80 110 1 1 LC1080 263, 420,
0 |4 [ 75 | wo 115 175 1 1 LCIDHS 579, 473,
4 | 80 0| 15 150 200 1 1 LCIDI50 598, 8.
4-pole Contactors with AC and DC Operating Coils
LCIDDS3 Maxiaem Curent Wikzation Humber of Instartapeous Audiary Calalog AC DT
Categoties Poles ' Contacts Humber Conirel | Controt
AT O N.C. NO. N.C. an Prce Price
” 4 0" 1 1 LCIDT20 s 54, $1%9.
2 2 3 1 11009 94, 119,
o5 4 [ 1 1 L CIDT25 118, 149,
2 z 1 [ (01D128 119, 149,
2 4 9 1 ] LCiDTaz 149, 183,
2 2 1 1 LCID188 149, 183,
w 4 ) 1 1 LCI0T40 193, 240,
2 2 1 1 LC1D2%8 10, 240,
” 4 9 1 1 LGID40004 29. 353,
z 2 [ 1 1.G1D40008 295. 353,
. 4 0 0 [} L'C1DE5H04 446, ee
- 4 9 0 o LPDES004 . 508.
2 2 0 [] LC1065008 446, ...
LCIDHS z 2 [ [ LPiD65008 .. 503
4 o [ [ LC1DB0004 © 439, ...
- 3 0 B ] | FDB0004 L 524,
2 2 o [] 101080003 253, ..
2 2 [ [} LF1D80008 . 524
20 4 o [ L] LC1D115004 §%0. 6340,
‘» Uso voage codes from tha “Vollage Codes* tablie bolow e complete the catalog mombar
w Cortettar supplied with touth 5246 cable clamps. Fot ring terminal contiguration adkd *G" before collvokage sufix. For spring terminal configuraiion
i "5 etore coil voliege sufix. No prica adder ‘or thesa madifications.
Voitage Codes (D-Line Only)v
Contacior ! ]uv]uv]11ov]1mvf1svimvlmvimv{wvlmv{mv[euov
o -
LO1CH-LCID150 orly 56 es [ B5 | F8 | ... ]| .- M | US
" LCIDT20 {sa notes) 50 % | E6 | F6 | o6 | ... | &5 | M6 | Us Qs | xae
g All{psa notos] so80 | BZ | BZ | R | &F 7wt | w T | xa
= ]
g BC (D03-D32, D135 and D150 colls with integral suppression device are fitted as standard}
S DO9-032 Low Congurption g|lE| R .. ML UL
ot W . Jep || m © wo | .. ] uo ]| ..
[ e SO S
wb T e ia for LCTOT 15 and LOTDIED.
Flad % Mot avalable for LCT D150,
ik ¥ Other voliages avalable. See page 16-17.
gn DHNBNSIONS o .« s se e eeenne .. pages 16-24-16-52
ne Ovatioag Relays pages 16-19-13-20
=< ALCESSONaS. ... - . pages 166-16-13
Qeplacement Colls .. .. . ... pages 16-15-16-18

0
-

16-2

https: i i
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Schedule

For additional information on D-Line contactors, seference Catalog #8502CT3901R5103,

© 2003 Schnekdor Exdtric
A4 Rigphts: Raserved
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5] Telemecanique [N ' TeSys™ Overload Relays
D-Line Bimetallic

www.SquareD.com

For the mast up-lo-tate information

Ambient Compensated bi-metaliic overioad relays
LRD overioad relays are designed for direct mounting to D-lina contactors. To mount these oveﬂoads separately,
selact separate mount kits from the table below.

D-Line overload refoys
Cusrent Seiting Ford:;adw Clasg 10 with | Class 10 without gﬁ?ﬂm Class 20 Prl
Range niounting Single Phase Smgle Phace Phase | without Singe Phase. rice
Amperes LCiess Sensilivity Sensitivity Sensitivity Sensilivily
A0-18 Dog-baz LADOY R3Ot
1525 DG5-D32 LRDO? LR3002 I
25-.40 gDz | LRDO3 LR3003
4b-63 505-Da2 LRDO4 LR3D04 . .
£3-1 Dog-032 LRDOS LRINS .o - $ 6060
LaD22 1-1.6 009032 LRD08 LR3006 . .
1.6-25 Dog-032 LADO? LAsDo? .. ies
254 LRDoA LR3D08 LRDIS08 LRIDTS0BA1
45 boa-D32 LEB0 LRID10 LAD1510 1RID1S10A1
558 DQ9-032 LADi2 LR3012 LRD1512 . LR3DI512A1
7-10 D09-032 LRDH LR3D14 LRD!S14 LRID1514A1
8-13 D203z D16 LR3D18 LRDN516 LRID1516A1 e200
12518 De-Da2 LRD21 LRacet LRDAS21 LA3DMS2TAS
16-24 o2s-a2 LRDZ2 LR3DZ2 \os e
17-25 D25-D32 s L LRD1522 LA3D 52241
23-32 D25-032 LRD32 LR30E2 s .
2328 Bes-rsd i . {RD150 LRIpIEI0AT Ta00
25-32 D25-D32 LRDiR LD 54241
- 1725 040-Da0 LAD3322 LR30G22 L Rzie522 - LA3Da522
23-33 B40-DE0 |ADEI53 LR303353 LR2D3553 . LA3DE553
- 30-40 D40-DE0 1Rh3ass LRIDA3S LRP0AE5S LR30B555 107.00 .
3750 . 050080 LRD3357 LAsDe3sy LH203557 LR3D3557
28-65 50080 LRD3238 LA3D3359 1.R2D3559 LR3D3553
5670 065-080 LAD3361 LRIDG36 LA2D8561 - LA3D35e1
6300 D65-DE0 {RD3963 LR3DE363 LR20GE563 ERIDGSES 127.00
80-104 [55:7] (ROGMS s e ...
B80-104 DI5-D150 LRD4385 . e e
§5-120 Di15-D150 LRD4367 382,00
110140 D150 LRD4389
1
Mounting Kits and Plates : )
Deseripion Foruse with overioad relays: Catnlog Number Price
%}-‘Lfmsmmn l.AD'rBlg_' , 313.3
Sepacals moucting s s o 35mm LAD7TSH
omega radtof for panel rrmhg Srews E:g;. * % .‘&:3
LASD3 LAZDR064 17.50
. mmp,m,ﬁcmmmmwm meﬁm-baa.u%zmsu gﬂapzs ] };,’33
) catt 135 LATDeSZ 1640
Accessories
Deatsiption For uoe with - Standaed ﬁm l Price
Pra wiing ki allows dirct correction of i .G coniact LEIDOS throcgh 018 : 10| LAD7C1 i§ B
ot mlay or LRaDO1-D22 1o the contatiar |1 51025, D32 10 Laprcz2 | am
Stop button locking device AY relays except LRDO1-DE2. LAID0-DAZend LRID] 10 LATDOT | 220
. LRDO1-D32 LRAD01-32 ] LAD7O3= | 43.70
Ramote stop'ripping or eledifical resal
ore i Al vty expept LROOT-DE2. LR3D01-D31 T [ Amwme | s370
Reset by Badble cable 500 mm (19.6in.) LRDO1-D32 ) 1 LAD7305 [100.00
m Part pumber 1o be completad by acing cod voltage code. -
Contro! Circuit Voltages for LA7DO2 and LADT02 .
Vaolts 12 24 48 110 20230 3604400 4150440
AC 50%60 He e B 3 F M Q N
[ J E F M .-

ththheMMmmmmﬂg@d mrts:asusme1smmssmhwsammmsmﬁnﬂiospmsem
% QN%tsmd igrrfxﬁmu? uisaduaﬁm with rest tme of 300 8. Consurrpﬁm\mlmshurﬂsemd.d
avaliabie &!

]
[ -
=]
=
(&)
<
-
4
[=}
k C
w
o
>
IS
v
<
uf

AND STARTERS

For acdilional information, rafstence Catalog #8502CT9901RS/03.

S hened _ Y>> 16-19

N
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Relay Sockets
Type N - Class 8501

~ 35mm DIN 3 Track Mount or Direct Panet Mount

~ Tubuiar Sockefs available in Easy-to-Wire Single Tier or Space-

Saving Double Tier Versions

Landmark Web Official Records Search

Sockets
For Use With
oo | Socket o |2
Class. Class | oy ccpose ¢ Description | og Type | Prica | Qfy.
8501 430 e ng ¥
Type Type
ICK11-19| 8PnTupar | 10Ame
JCK31-307  Sinole Tier 300 I?R%él}! szg 210
K'g;‘fz (%Vﬂ) JCJléS‘i-—SQ Screw Terminal | Voks
ol JCK 8 Pl Tupular | 10 Amp
KaF | Doeter | 300 | MBS TR 4
JCKGE | SorewTenminal | Voits L
11 PinTubatar | 10 Amp
JCK21—20 NRST | 11805 1
%P3 mﬂéﬁ"f-" Scrswangﬁml u?gg NRE1B|. 19.60 | 20
KPD3 ICK2F | 11 PinTubular | 10Amp
nRe2d| 1180t 1
JCAF | DoutloTier | 300 | Npags | cdoleo | 20
K wesvs 13 PinSoade (1500 | eao § 13200 1
K |asoonsy | oot e ] ooy | MREE | 1180 | 20
11 Pin Spade | 10 Amp
ChassisMount | 300 ) NRS | 260 |1
Backwire Socket| Voks
RE41 - Mo 5071 wrat | 1720] 20
RSO} T Screw Taminai | Vols
8PinSpade | 10AmMp
RS42 NR42 | 18.50] 9
RSDAZ | GRotleTier | 300 inRem| 4720 20
; 1P 10Ame
i DovpaTer | 300 | NRas | a0 | =0
RSD43 Scraw Termnal | Volis
14 Pin 10AT>
i /N IRV Doubls " NRA | 20} 20
R54
s |
14PinSpade | 7Amp
RSDIZ AP Seade | 7A00 | WRes | 18501 9
Rs% | ™ NR4SB | 1720 | 20
RED24 Screw Tamming | Volls
R5H
RSD34

Mus!bawdemdlnmmlblesow\e guantity Fsled. lewp:wded in olandard quanBly of one

gdmgedstandald wantity of 20 are buk
tRaesdruruse &PSQWWMRM1D BWOUWRSDYCSA.
Class 8910 o . Std,
Kit Description Type Price Qiy*
DIy Mounting Track
A1 meter saclion of 35mm NT13 $530| 10
DIN track aluminum
Mounting Track-End C!
” Foruge wath Type NT13D
- g e ey | NTI0. | 140f 10
‘i‘:” against movement of devices
onmaourting rack,

& Must be ordared in smuttiples of the guaniity listed.
For acditional tack and end camps, sse Paga 2214,

© 2000 Square D

21-36  ANRights Reservad

Typo NRS1 Tvee NRE2

.squared com
FOR GURRENT INFORMATION

Typo NR4L
Socket Accessories :

For Uss With Desaription Trpe | erice %&'
B50T K Reiziner Ctp NH2 J$86) 10
{501 RS4-34, 42 .

P Rootaa gz |ReturerCip ng | osef w
SoRML Retziner Gip N3t § 88| 10
e Retalner Cip wiss § el 10
) Retsiner Clp Nsa | e8| 10
Socket Spacers. Lise whenrelay basels
widar than scckat basa, Width of spacer
is 197 inches, Spacer
S9INTI3 betwean aach fype RSt and 2 N &l 10
DiNtmck ﬁpam g *
[RE2 wherr used wnhC sﬂsoType
JCK orClass 8130 Type MPS (240VoR)
elays
8501 NRB2 Secket Connector. Fitbatween sockets.
Frod i P foe pansi ¢ NH5 & | 10
Socket End Support. Use when panel
8507 NRE2
BE)T NR4S mﬁng eithar individuzlly or coleo- NHE £8% 10
. avy | Restraining Srao. nar o3| 1
* Musl beordedad i mutiplas of the quantity Estad.
UL/CSA:
Flia £66924 Fila LR35144
By CCH SWIV2 p Ciass R
3501 NRAS - pregsura wire clamps » 1 or2 #14 -22 wires.
All ofhet sackets - pressura wie clamps - 1 or 2#12-22 wires.
How to Order:
Te Order Specify: Catalog Number
# Class Number Class Tpe
» Type Numnber
| 8501 i NR51B

For additional information, reference the G.P; Relay Catalog # 8501CT9201 R10/96 or D-FAX™ #1261,

Discount
Schedule

i)
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Miniature Plug-In Relays
Class 8501 —Type R

Landmark Web Official Records Search

www.squared.com -
FOR CURRENT INFORMATION

10 Amps inputVokage | Oplions Type Price Each | paaca
SPDT
AC
5050 Nore | RSdts $19.00 2
Hz
oG None | RSD41# 1900 i
. - _ Shver Cadmium
— Compact Size - 10 Amp Resistive Rating Onide Contacts
- ugh 4 - Compiate Socket Line N ; 3
SPDT through 4PDT Jej i V{;,ﬂ:g;g oplons Te m Pﬁ&
—~ AC or DC Operated - Manual Operator/ oFOT
Lante ! -
- Horsepower rated Pilot Light Options None RS42% ) $20.50 0
" AC
UL Gontact Rafings 5380 | Piotigh RS42P14% Zr70 ;10
Reslstive Goneral Use | (H
e o Reting Reing MomalOpostor | poiamipier | 2810 | 10
RS41 120Vac - - %
240vac 10 4 k3 Nena RSD42% 2250 10
RSD4H 30Vdc 0 7 4
RS42 120Vvat .- - *h NG | Pilck tight RSD42P14e 2770 10
240 Vag 0 7 I3 ]
RSDi2 30Vt R 7 - Sihver Codrmim Monuel Opecaor | Rspazmipiae | 2040 | 10
RS43 120 Vac 0 75 %
240Vac 75 65 'h input K Price i,
10Amps Options g
RSD43 T0vdo T o z Volage e Each | Pecka
R 120 Vac 10 75 - Nene Raas 2530 | 10
240Vac 75 5 -
RSD44 28Vdo 0 - Z Piat Light RO4P14E oea] 1w
Manud Opstalor | Resmipree | 3200 | 10
Appfication Data . -
T Typer | KA1 [RDiT] RSz |RoDa| RGAI | REDEI] HoM | RS0M
Pi#r;:b 20 ms Maximum ’
tng | DTEOR 2D Mot None RED43% 2530 1
Data ’ .
Speralitg -25°C Ip +50°C .
e Ci3F o +12°F) Sitver Cadmium
Oxide Contacks
Dty Gycle | - C
Voltage AC colls +10%, ~15% of pominal - -
Range DG coila +10%. .20% of nominal , wame | gt opes Twe | Bl S
cot 12VA SOVA 28R 3ZVA s -
accols |1oval - ltewa] - jura| < |20MAl T None Rest4s e | 0
saaled saaled sealed sealed
] 06 08 15 15
BC Coils - s - it - wilts - wate Filot Light RS4U4P14% 3380 10
Wanua? Opsrator
Fie _ _ G [RssmtPus | 3810 | f0
coN
None RSDY4s 250] 10
Fils 78354 E£78427
- coN NLOX2 NLDX2
Piot Light RSDadPIas | 3380 [ 10
Flo LRI5144 LR35144 Siiver Cadmium
@e Ciass 321104 321104 Ouxids Goalacts
A Orders MUST spefy standand package quantity or mulliplss of hat quantiy.
Voltage Codes * The relay caialog nurmber must be stocked by Sauare Din the warehouse of & is not avalable,
Voltage | 6Vao | 12Vec | 24vac | 120Vac | 240Vec] 6vde | 12vdo | 24Vdc | 110 Vde

Volta,
omee | vas Vi w4 | vao vaA vso | vs1 | vE3 | veo

Eor additional information, reference the G.12 Relay Catalog # 8501CT9201 R10/96 or D-FAX™ #1254,

© 2000 Square B
A Rights Reserved

[or2| |
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APentair Company

CONCEPT®

Wall-Mount Enclosure
Gehause zur Wandmontage
Boitier mural
Caja Para Montaje En Pared

Pontzi Enclosures, S. de AL do C.V.

Federioo T, da la ChicaNo, 8 Fse 4 A

Ciulto Comacial Plaza Satéite

Chcad Satdite,

Napcalpan, Méxo C.P. 53100

O1-52-55-5350-8263

Canada

111 Grangeway Avenue, Stite 504
Ontario M1H 368

{418) 283-2770

1-800-668-2500 {Canada only}

Genmany

Langenaber Str. 96-100

75334 Straubechank

49 {07082) 7940 wwwschrofide : »

Great Britain
Schrolf UK Lidt.

Hopel Her?;;‘;;ﬂ. Herts HP2 TDE
44 (01442) 240471 yyrwscheofico ik

Sweden

Schiclt Scandnavia AB

Box 2000

12821 Starprack .

45 (18683 61 00 pwwschrollsa

France ‘/

Schioff Sas

Z1., 4 rue di Marais

67660 Batschdoif

33 03 B3 90 64 90 ywwschrofif

msmm sl

Vidle Misno, 119 :

21013 Gallaats (Varess)

003 794003 .

Singapane

Pre. Lid
#01-88/7t German Centre
25 trdamational Business Park
Singapore 609316
€55 62-78 90

s
/

I

- .
Neso No. 13 Bidg, 4F
2-5-1 Shinyokoharma,
Y-ooaa -
Kanagawa 222-
. 81(045) 476-02 81 .
2

e \,/

f
TERTBR

Rev. D 107520 © 2003 Hoffman Enclosures inc. P/N 6430300 - ersesess
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To avold electric shock, do not energize any circuits before all Um elektrische Schocks zu vermeiden, setzen Siedie

Intemal and extemal electrical and mechanical clearances are Stromkrelse erst dann Spannung aus, wenn alle intemen und

checked to assura that all assembled equipment functions extemnen mechanischen Sicherheitsabstande Ubeprif!

safety and propedy. ' worden sind, um sicherzustelien, dag alle zusammengebauten
Gerate sicher und ordnungsgemas funktioniaren.

Pour dviter las décharges électriques, ractivar aucun clrouit
avant da véifier tous les clrouits internes st extemnes et tous les
dégagements mécariques afin de Sassurer que les forctions da
‘ tous les équipements assemblés foncionnent correcternent et
an toute sécurité.

Para evitar una descarga eléctrica no anergice ningun circtito
antes de que todos los espacios mecanicos y eléctricos
(intarnas y extermnos) s ravisen para asegurar que todo el
equipo ensamblado funcione bleny de manera segura.

_a_ @ 2003 Hofiman Enclosures Inc. 87563688

https://records h.ki i
p earch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 208/244
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MOUNTING INSTRUCTIONS (optional mounting feet)
MONTAGEANLEITUNG (opticnale MontagefiiBe siehe)
) INSTRUCTIONS DE MONTAGE (pattes de montage en option)

75
19 om

.50
13

19 mm

Hole Side
Bohrung Seite
C6té De Trou
Lado De! Agujero

Sealing Washer Detail
Dichtring-Detaif

Délail De Rondelle Da Cachetage
Detalle De la Arandela De Lacte

-

o INSTRUCCIONES PARA MONTAJE (Pata de Montaje Opcional)

ENGLISH

Mounting holes have been provided in the back of the enclosure for convenient
mounting through the enclosure. Attach enclosure to wall or other structure using
customer supplied 38 inch fasteners, flat washers, and nuts. To insure proper
sealing and enclosure protection rating, use the provided sealing washers. Insial
the sealing washers inside the enclosure with tapered cone against the enclosure
and then add the flat washers.

DEUTSCH

Entlaftungstécher sind in der Rickseite deor EinschlieBung far bequeme Montage
durch die EinschlieBung 2ur Verfiigung gestelit worden. Bringen Sie EinschifeBung
zur Wand an, oder andere Struktur, die Kunden verwendet, fieferte die
3/8-Zoll-Befestiger die flachen Unterlegscheiben und die Nisse. Um konekte
Dichiung und Einschlieung zu versichern Schutzbeweriung, benutzen Sie die zur
Verfigung gestelitan Dichtringe. Bringen Sie die Dichtringe innerhalb der
EinschileBBung mit sich verjingendem Kegef gegen die EinschlieBung an und
addieren Sie dann die flachen Unlerlegscheiben.

FRANGAIS

Daes trous de support ont 6t donnés dans le dos de la cldture pour e support
commaxda par lz clbture. Altachez fa ciSture au mur ou autre structure employant
i cllent a foumni des attaches da 3/5 pouce, des rendelles plates, et des écrous.
Pour assurer I'estimation appropride de protection de cachetage et de cidture,
employez les rondefles de cachetage foumies. Instatlez les rondelies de
cachetage & lintérieur de la cldture avec fe cne conkque contre fa citture ef puis
ajoutez las rondelles plates.

ESPANOL

Los agujercs da montaje se han proporcionado en la parte posteriora del recinto
para &l montaje conveniente con el recinto. Una ef recinto a la pared ¢ fa otra
estructura que usaba a cliente provelo fos sujetatores de 3/8 pulgada, las
amndolas planas, y Ias tuercas. Para asegurar el grado aproplade de la
proteccidn dof lacre y del recinto, utifice las arandglas de lacre proporcionadas.
Instale las arandelag de lacre dentro del recinto con ei cono afilado contra ef
recinto y despuds agregue las arandelas planas.

ENGLISH

Mounting Feet

UL/CSA Requlrement:

» L3s6 of mounting fest mandatory on ail type 3,4,4X applications.

« If wall mounting provisions have been amitted, holes must be added per detail

above.

The use of the opticnal mounting feet atiows simple mounting with fastensrs outside
the enclosure, i

« Steel Zine Plated Mounting Feol Kit PIN CMFK

» Staintess Stes Mounting Foot Kit PAN CMFKSS

« Composite Mounting Foot Kit P/N CMTGFT

Kits provide all necossary hardware to instafl the mounting feet as shown.

(order seperataly)

ESPANOL

Ple de montaje

Los requisitos del UL/CSA:

+ Eg obligatorio el use de pie de montaje en todos los articulos del tipo 3,4.4X.

« Si los orificios para los ples de montaje han sido omitidos, estos debaran ser hechos

siguiendo tas instrucciones seftaladas arriba.

E1 uso opclonal de estos, permite un montaje mds sencillo con seguros en el exterior
de la caja.

« Jusgo de ple de mantaje de acero Zinc plateado CMFK

+ Juego de pie de montaje da acerc inoxidabie CMFKSS

« Juego de pie de montaje compuesto CMTGFT

Los kits proporcionan a toda k= dotacién flsica necesaria para Instalar los pies del

DEUTSCH

MontagelGBe

UL/CSA Anfordeningen;

« Die Verwendung von MontagefiBen Ist fir alle Typ 3.4,4X Anwendungen
vomeschrieben.

« Falls die Montagefussloecher weggelassen wurden, muessen Loecher gemaess
obenstehendem Detall hinzugefuegt werdan.

Die Verwandung der optionalen Montagaliife edaubt sine einfache Montage mit
Schrauben von auBerhbalb des Gehduses,

« Montagefuiibausatz, verzinit, CMFK

» MontagefuBbausatz, Edsistahl, CMFKSS

« Montagefullbausatz, Verbund, CMTGFT

Bausétze beirhalten alle notwendige Hardware um die MontagefiBe wie abgebidet
i Instaliieren. (getrennt bestellen)

FRANGAIS

Patfes do Montage

Exigence dir UL/CSA .

Lutilisation des pattes de mortage est mandatoire sur tous les types 3,4,4X

applications.

« 'utlisation des pattes de montage optionnelles permet de F'extérisure lg simple
montage da I'élément avac des attaches.

+ Si [as trous des pattes da fixation murale on ete omés, des trous dolvent etre ajoutes
d'apres les instructions ci-gessus.

» Patles de montage Kit, zinc pfaque acler CMFK
s Pattes da montage Kit, acier inoxidable CMFKSS
« Pattes de montage Kit, composite CMTGFT

montaje segin lo mostrado,
(oroenar por separado) Les Kits contiennent tous les dléments nécessaires pour instafler les pattes ds
montages comme montrés. (obtenez separatement }
87563688 ® 2003 Hottman Enclosures Inc. —8-
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REVERSING DOOR HINGES (lower door only) _
UMKEHREN DER TURSCHARNIERE (nur untere Tiir)
INVERSION DES CHARNIERES DE PORTES (porte inférieure seulement)
BISAGRAS PARA INTER CAMBIO DE POSICION DE PUERTAS

N

ENGLISH ' DEUTSCH ] ] o
1} Remove door from body by removing hinge pins. 1} Entfernen Sit? die Scharnierstifte und nehmen Ste dia Tiir vom Gehause ab.
2} Unscrew hingss from body. 2} Schrauben Sia die Schamiere vom Gehiuse ab.

3) Bohsen Ste an der gegentibertiegenden Gehausewand an den

3) Drifl ©.203 (5.16 mm} on opposite enclosure flange at drill point locations.
) ¢ ! g 3 Bohrungspunkten Lcher mit sinem Durchmesser von 5,16 mm (2 .203)

4) Reinstalt hinges and door. 1 Dun
5) Seal the unused hinge holes with customer supplied #30 or M5 scfew and 4) Bauen So die Scharniere und die Tar wieder ein.
5} Dichten Sie die nicht benutzten Scharniardcher mit Schrauben- (GrdBe #10

ilicone sealer.
sioom odar M5, vom Kunde zu besorgen) urd Sitikondichtstoff ab.
ESPARDL :
1)Refire ta puerta del cuerpo al mover las bisagras. FRANGAIS
2)Desafomilie las bisagras del cuerpo. ) 1) Entaver la porte du corps du meuble an retirant les broches des chamiéras,
3)Hacerun hueco con el taladro 21,203 (5.18mm) en fa blsagra del 2)'Dévisser les chamidres du coms du meuble.
enclaustro opuesto a la ubicacion del punto del taladro. 3} Parcer des trous de 5,16 mm (0,203 po) de diamatre sur le bord opposé du
meuble, aux endrolts voulus.

4)Reinstalo fas bisagras y Ia puena. )
5)Los orificios de fa bisagra qua no se usardn se sellardn con el tomiile #10 4)Rsinstalier los chamidres et la porta.
5} Boucher les trous de chamidre inutllisés avec des vis n° 10 ou M5 et du

con el seflador de siicon.
My cone calfeltrant au siicons, foumis par le client.

REVERSING LATCH/DIRECTION
UMKEHREN DER SCHLIESSRICHTUNG
ALLER EN SENS INVERSE LOQUET
INVERSION PICAPORTE DIRECCION

@

Countesclockwise to open

Entgegen dem Uhrzeigersinn Gfinen

Ouvertura dans Je sens anti-horaire

Abrir en sentido contrario, & las manecillas del releg

~ N

Clockwise to open

im Uhrzelgersinn Sifnen

Ouverture dans le sens horaire

Abrir en direccion a las muneciltas det reloj

ENGLISH DEUTSCH
1) Remove Latch Cam. 1} Riegeinocken entfemen.
2) Invert as shown and reinstall cam. 2} Nocken gemaB Abbifdung umdrehen und wieder insta¥ieren.
3) Torgque fastener to 4.3Nm (38 in-Ibs) 3} VerschiuB mit einem Drehmoment von 4,3 Nm festdrehan.
ESPANOL FRANGAIS
1} Quite Ia leva del cleme 1} Enlever la came du loguet.
2) tnvierta como se muestra y reinstals la leva 2) Inwvarser comme indiqué et reposer la cama.
3) Use un torue de 4.3 Nm(38 pu'gadas-libras} 3) Appliquer a l'attacha un couple de 4,3 Nm (38 b-po.)
© 2003 Hoffman Enclosuras inc. 87563688
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REVERSING MULTIPOINT LATCH DIRECTION (lower door only)
. UMKEHREN DER RICHTUNG DES MEHRPUNKTSCHLOSSES (nur untere Tiir)
INVERSION DE 1.A DIRECTION D'UN LOQUET A POINTS MULTIPLES (porte inférieure sedlement)
MANIJA MULTIDIRECCIONAL (SOLO PARA PUERTA INFERIOR)

LA

Clockwise to open

Im Uhrzeigersinn Sffnan

Quverturs dans le sens horaire

Abrir an direccién a las muneciias dei reloj

ENGLISH

1) Remove fatch system from door.

2) Disengage rods from racks.

3) Remove cam and orient racks as shown.

4) Reinstall cam, torque cam fastener to 38 in-ths (4.3 Nm).

5) Reposition rod guidas.

6) Insert rods in racks.

7) Assemble fatch system onto door; torque nuts to 22in-fbs (2.5 Nm)

ESPANOL

1) Ratire el sistema de la maniju de la puerta.

2) Retire los engranes de la cremalfera.

3) Retire la leva y oriente los rieles como se muestra.

4) Vuelva a instalar la leva, fa cual debe fijarse a un torque de 38
pulgadas por libras (4.3Nm).

5) Vuelva a poner las guias def engranaje.

6) Inserte los engranas en lacremaflera.

7} Ensamble el sisterna de ta manija dentro de las tuercas dela
puerta a un torque de 22 puigadas por libras {2.5Nm).

. Counterclockwise to open

Entgegen dem Uhrzeigersinn &ffnen

Ouverture dans le sens anti-horaire

Abiir en sentido contrario, a las manecillas del raleg

DEUTSCH

1) Entfemen Sie das Riegslsystem von der Tr.

2) Nehmen Sie die Stangen von den Halterungen ab.

3} Entfornen Sie den Nocken und richter: Sie die Halterungen
gemiB den Abbildungen aus.

4} Bauen Sie den Nocken wieder ein und drehen Sie den
Nockenverschiufd mit einem Drehmoment von 4,3 Nm (38 in-lbs)
fest.

5} Steflan Sie die StangenfOhiungen neu ain,

6} Setzen Sie die Stangen in die Halterungen ein.

7) Bauen Sle das Riegelsystem in die Tir ein. Zichen Sia die
Muttem mit sinem Drehmoment von 2,5 Nm fest.

FRANCAIS

1) Reftirer le sysidéme du loguet de fa porte.

2} Désengager les tiges dos crémalllares.

3} Enlever la cama et orienter les crémailidres comme indiqus.

4) Réinsteller la came, semer l'attache de came au couple de 4,3
N (38 po-ib).

5) Replacer les guides de tiges.

6} insérer les tiges dans les crémaifleres,

7} Assembier ia systéme du loquet sur la porte, serrer les écrous
au coupls da 2,5 Nm (22 po-ib).

87563688
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UNDING (MILD STEEL) GROUNDING (STAINLESS STEEL)
GHOEFIDUNG((STAHL) . ERDUNG (EDELSTAHL)
MISE A LA TERRE (ACIER MOU) MISE A LA TERRE (ACIER INOXYDABLE)
CABLE A TIERRA (ACERO SWAVE) CABLE A TIERRA (ACERO INOXIDABLE)

1 2 3 4
X b =4 N
W ) S
v‘ ) '
o () (o) @)
5 6 7 8
\ @ supplled by customer
o e "
{4%) (4x) (2x)|  Froporcionudo por o centa

© 2003 Hoftman Enclogures Inc. 87563688
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, PANEL INSTALLATION / GROUNDING
INSTALLATION DER RUCKWAND/ ERDUND

N INSTALLATION DU PANNEAU / MISE A LA TERRE

INSTALACION DEL PANEL / CABLE A TIERRA

NOTE: HINWEIS:
+ For r pane! instaffation, it may be necassary to bend « Flr eine_ordm_mgsgeméﬁe lnstana_tion istes eventusli
mou%rt?,?;supjds slightly to permit g¥9 panel to fitin place, erforderiich, die Mantagezapfen leicht zu biegen, um dle
Rilckwand genau einzupassen.
NOTA: REMARQUE:
« Parala instalacién aproplada, puede que sea necesario doblar . X . .
1 ie. « Pourlinstallation correcte du panneau, il paut &tre nécessaire
figeramenta los pemos para permiti gL ef panel encaje de courber légérement les montants de fixation afinde

permetire au panneat da se metice on place.

B7563588 © 2003 Hoftman Enclasures inc. 7=
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HARDWARE KIT

included with your Hoffran enclosure is a complete package of
hardware for back panet installation. Also provided is afl the
necessary hardware for grounding the back panel and doars to the
enclosure body.

Shown are the proper installation procedures for grounding the
doors, covers, and optional pansls and mounting the optional side
and back panels.

Ground wires (item 8) are avallable from Hoffman Enclosures.
Consult the latest Hoffman Specifiers Guide.

HARDWARE-PAKETE

Fur die installation der Riickwand ist ein komplettes
Hardware—Paket im Lisferumfang des Hoffman Gehauses enthalten.
Femor werdaen alle Hardware-Bauteilo mitgetiefert, die @r die
Erdung der Riickwand und Tlren am Gehause erforderiich sind.

Gezeigt werden die passenden Installationsverfahren fiir die Erdung
der Ttren, Abdeckungen und optionalen Wande und die Montage
der optionalen Seite und Rickwénde.

Erdungsdrihte (Pos. 8) sind bei Hoffman Engineering erhaltlich.
Konsultieren Sie den Hoffman Specifiers Gulde.

ACCESORIOS

Estos sa incluyen en el enclaustro Hoffman y comprende en
paquata can el equipo para la instalacidn del paneldraseso.
También se proporciona todo el equipo necesario para hacer tiera
do 1as puartas del pane! inferior al cuerpo dal enclaustro.

Tambian se muestran los procedimientos de instalacion aprapiados
para hacer fierca en las puertas, cubiertas y pansles opcionales asl
como el montaje de fos paneles laterales opcionales y traseros.

Los cables de fierra (articulo 8) estén disponibles en Hoffman
Engineering. Consulte la guia de Hoffman quelo especifica.

KITS D'ACCESSOIRES

tn paguet complet d'accesscires pour lfnstaflation du panneau
ami@re est fourni avec le meuble Hoffman. Est également fourni tout
le matériel nécessaire de mise A la terre du panneau et des portes
du corps du meuble.

Los fllustrations montrent les pracédures d'instaliation correctes de
mise & la terre des portes, du dessus alnsi que des panneaux en
option ot la montage du cté optionnel et des panneaux arfiére.

tes fils de mise & la terre (arficle 8) sont disponibles & Hoffman
Engineering. Consulterle guide des identificateurs Hoffman.
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REPAINTING INSTRUCTIONS

SUGGESTED PAINTS: The foliowing paints typically provide superior
adhesion qualities:

« Two Component Epoxies

« Two Component Polyurethanes

« Lacquers

» Acrylics

« Alkyd Baking Enamels

« Industrial Enamel

SURFACE PREPARATION: Wet wipe all surfaces to be painted with
xylane solvent. Allow surfaces fo flash dry tree 1o five minutes. Ha
delay of greater than two hours occurs before painting, wet wipe again.

PAINTING: Apply top coat pet paint manufacturer's instructions. Allow
adaquate cure fime between coals.

Allow tep coat to cura completely prior to testing painit adhesion. Consult
with the paint manufacturer for proper cure ime.

ANLEITUNG FUR DEN NEUANSTRICH

EMPFOHLENE FARBEN:Die folgenden Farben bieten in der Regel
ausgezeichneteHafnmgseigenschaﬁen:

« Zwel Komponenten Epexidharze

« Zwei Kompenenten Polyesterurethiane

« Lacke ‘

* Acryle

+ Alkyd-Trockenemaille

« industie-Emaille

VORBEREITUNG DER OBERFLACHEN: Wischen Sie alle zu
siraichenden Oberfiachen nal3 mit einer Xylen-Losung ab. Lassen Sie
dle Oberflachen kurz dret bis fiinf Minuten trocknen. Verzégert sich der
Anstrich um mehr als zwei Stunden, wischen Sie die Flachen emeut naf3

ab.

STREICHEN: Tragen Sie die Beschichiung gemal3 den Anweistungen
des Farbenherstellors auf. Lassen Sie die Farbe nach jeder
autgetragenenFarbschicht anziehen.

Lassen Sie die obarste Farhschicht vollstindig trocknen, bevor Sie die
Haftung der Farbe priifen. Die geeignete Trockenzeit erfahren Sle vom
Farbenherstellet

. INSTRUCTIONS DE PEINTURE

PREPARATION DE LA SURFACE: Naftoyer toutes les surfaces a
peindre avec un solvant au xyidne. Laisser {es suriaces sécher pendant
4n courl mement de trois A cing minutes. St plus ds deux heures
s'écoulent avant de peindra, netfoyer & nouveau.

« xpoxy & deux composants

« Polyuréthannes 4 deux composants

* Laques

= Acryliques

« Peintures-émail cuites & 'alkyle

« Paintures-émall industrielles

PREPARATION DE LA SURFACE : Nettoyer toutes les surfaces &
paindra avet un solvant au xyléne. Laisser les suraces sécher pendant
un court moment de trols A cing minutes. Si plus de deux heures
s'écoufentavant de peindre, nettoyer & nouveau.

PEINTURE : Appliquer fa couche de couveriure sulvant les instructions
du fabricant de la peinture. Laisser sécher entre les couches pendant
un temps adéquat.

Laisser la dornigre couche sécher complétement avant de tester
r'achésionde la peinfure, Demander au fabricant de la peinture le temps
de séchage conseilié.

INSTRUCCIONES PARA REPINTADO

PINTURAS SUGERIAS: Las siguientes pinturas son tipicas por
proporcionar una calidad suparior de adhesion.

- Epéxicas de dos componentas

« Poliuretano de dos componentes

« Lacas

« Acrilicas

« Con Bamiz de hormeado Alcaline

« Barniz Industrial

PREPARACION DE SUPERFICIE: Humedezca un trapo con sulvente
de xileno y paselo sobre fa superficie que va a pintarse. Dsle secaria
superficie por fres o cinco minutos. Si por atguna razén refrasara el
proceso de pintura mds de dos horas, humedezca la superficie

nuevamente.

PINTURA: Aplique una capa de pintura por ¢ada capa indicada en ol
instructivo del fabricante. Dé un iempo de secado adecuado entre una

capay olra.
Deje que la capa de pintura superior seque por completo antes de

realizar cualquier prieba de adhesién de pintura. Consuite e iempo de
secado con la compariia fabricante de la pinfura.

87563684
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EXTERNAL ACCESSORIES

ZUBEHOR AUSSEN : 1.
ACCESSOIRES EXTERNES
ACCESORIOS EXTERNOS

{.atch Accessories
Riegelzubehdr
Accessoires pour loquet
Accesorios para Seguro

Poor Stop Kit
Tiiranschlag-Bausatz

Kit de butée de porte

Juego Para Tope de Puerta

) Mounting Faet
Montagefife
Paltes de montage
Pata de Montaje
Ry
o ‘

10 © 2003 Holtman Enclosures Inc. 87563688
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=~

Panel Conversion Kit
Adaptersatz fiir Montagaplatien
Kit de conversion de panneati
Juego Para Panel

oy

Swing-Out Panel
schwenkbare Montageplatte
Panneau pivotant

Panel de Vaivén

N

Dead Front Panet
Ungeladenes Frontpanel
Panneau avant inerte
Placa Delantera

DIN Rall Kit
DiN-Schienensalz
Kit de rail DIN
Juego de Rle! DIN

INTERNAL ACCESSORIES
ZUBEHOR INNEN
ACCESSOIRES INTERNES
ACCESORIOS INTERNOS

>

Adjustable Mounting Kit
Varstelibarer Montagebausatz
Kit de montage réglable
Juego Para Montaje Ajustable

Ay

Swing—Out Frame.
schwenkbarer Rahmen
Chaéssis pivotant

Marco Para Panel de Valvén

N

Rack Angles
Winkelstlicke
Comiéres du support
Angulo dei Estante

Grid
Gitterverstiarkungen
Bandes en grilla
sujatador Para Rejillas

87563688
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GENERAL ACCESSORIES
Temparature Control Terminat Kit Assemblies
Options are available to provide an optimal environment for your controls. Provides an easy method to mount terminal biocks.
Options Include louvers, filter fans, heat exchangers, air conditioners, and Pedestals
electric heaigrs. Provides floor mounting for small to medium size enclosures.
Fleor Stand Kits Safety Lockouts

Field or faciory instalfation avafiable on single door enclosures,

Drip Shield Kits

Field or factory installation available on single of double door enclosures.
Electrical Interiocks

intemal safsty lockout whila the enclosure contents ara energized.
Corrosion Inhibitors

Protect intarior components from corrosion.

Hole Seals

Used to seal extra condult openings, pushbutton hales, or cutouts against dust,
dirt, oit, and water.

Folding Shelves .

Can be used to support instruments and test equipment.

Protect personnet and equipment by enabling multiple padlocks to be instatied
on a de—energized switch,

Touch~-Up Paint

Used to repalr the finjsh of enclosures and panels.

Enclosure Stabilizers

Provides stability to floor mourted enclosures which are not botted fo the fioor,
Window Kits.

Avallable for many types of Hoffman enclosures.

Data Pocket Kits

Convenient place for documentation.

ALEGEMEINES ZUBEHOR
Temperaturregulierung Klappregale
Zur Optimierung der Umgsbung far ihre Bedienslemente sind Optionen 2Zur Unterbringung von instrumenten und Tesigaraten.
verfogbar,  Zu_den Optionen geharen Jalousien, Filterventilatoren, Verteiler Montage Einheit
Warmetauscher, Klimaanlagen end elekirische Helzungan: Edaubt eine lelchte Befestigung von Verleillem.
StandfuB-Bausatz Sockel
Vor-Ort— oder Werkinstaliation bel Elnzeltirgehiusen vertigbar. Eaubt Bodenmontage fitr Kieine und mitteigrofio Gehause.
Tropfschutz-Bausatze Sicherheitsaussperrungen

Vor-Ofl- oder Werkinstallation bel Elnzel- oder Doppeltlirgehdusen
verfiigbar.

Elaktrisches Schlof

Halt die Tar geschlossen, solange Stromkreis im Gehause unter Spannung
steht. .

Korroslonsschutz

Schiitzt Bautslle im Gehause vor Korroslan.

Bohrungsdichtungen C

Zur Abdichlung zusétziicher Rohidfinungen, Druckknopfoohrungen oder
Ausschnitte gegen Staub, Schmutz, Of und Wasser.

Embglicht den Einbau mshrerer Vorhdngeschidsser bal ausgeschaltetam
Stromkrels zum Schutz von Parsonal und Gerdtan.

Tupflack

Zur Lackreparatur an Gehdusen und Panels.

Stabilisatoren fir Gehiuse

Zur Stabilitat von Standgehausen, die nicht am Bodan verankert sind.
Fensterbausatze

For vielo Arten von Hoffman Geh&use erhaitich.

Datentaschen-Bausatze

Nitzliche Ablage fiar Handbiicher.

ACCESSORIRES GENERAL

Contrdla de la terpérature

Des options sont disponibles afi de progurer un efwironrement opfimum & vos
contrdles.  Ces options comprennent des auvents, veniilateurs & filtre,
échangeurs de chaleur, climatiseurs el appareils de chauffage &lectriques.
Kit de tenuze autonome sur je sol

Installation sur placa ou én usine disponible sur les éléments & una seule ports,
Kits de dispositifs anti-£coulement

Installation sur place ou en usine disponible sur les ékments & une ou deux

pores,

Verrouiltages électriques

Varrol de sécurité inteme pendant que le contenu de I'élément est sous
tension.

Inhibiteurs antl-corrosion

Protection des composants intemas contre la comosion.

Joints d'orifices

Utifisés pour assurer Yétanchéits des passages do conduits supplémentalres,
des orifices pour boulons-paussolrs ou des découpages contre la pous siére,
la salaté, les produits hulleux et feau.

Etagéres pliantes

seus::int are utilisées pour suppotter das Instruments et des équipements
'essais:

Assemblages de borniers

Foumissenttne méthode simple de montage des bomiars.

Calssons

Offrent une disposition autonome reposant sur {e sol pour les éléments de

petites & moyennes tallles,

Fermetures de sécurité

Protection du parsennel et du matérel en parmettant l'instaflation de cadenas

multipes sur un intermupteur hors tansion.

Peinture de retouche

Utilisée pour réparer le fini des éléments ot panneaux.

Stabilisateurs d'éléments

Procurent 1a stabilité des ‘éléments reposant & méme le sof sans y étre

boulonngs,

Kits de fenéires

Disponibles pour Re rombreux éléments Hoffman.

Kits (o poches 3 documents

Endroits pratiques pour toute docurnentation.

ACCESORIOS GENERALES

Control de Temperatura

Opcicnes disponiblas que proporcionen un ambiente Sptima a sus controles.
Estas opciones incluyen : rejifas pan ventllacién, filiros, abanicos,
intercambiadores de calor, alfes acondicionados ¥ calentadores eldctricos.
Juegos Para Estantes de Piso

Disponibilidad Para Instalacion de cajas de una sola puerta , tanto en fabticas
como en el campo.

Juego Para Proteccién de Goteras

Disponibffidad para instalacién da cajas de una o dos puertas, tanto én Ia
fabrica como en ef campo

Sistema de Clerre Eléctrico

Seguro de proteccion intema cuando esta enargizado et contenido da la caja.
Intibidor de Comrosidn

Protege a os componantes da interiores da la corrosidn.

Seflos para Orfficios

Utilizado para sellar aperturas da conductos para cables, orificios para botones
de aranque o proteccion contra ef polvo, suciedad, acefte y agua.

Estantes Plegadizos

. Pucden utliizarse como soporte de instrumentos y equipo de prueba.

Juego de Ensamblado para Teaninales

Proporclona un método sencilio para rmontaje de hloques terminales.
Pedestales

Se proporcienan accesonos para montaje en & plso de enclausiros medianos
y pequefios .

Candado de Seguridad

Protege a la parsona y &l equipo al proporcionar diversos candados de
segunidad aiinstalarse en un intamuptor desenergizado.

Pintura de Retogtie

Utilizada para repasar el terminado de cajas y paneles

Estabitizader de Enclaustros (Cajas)

Proporciona estabilidad a los endaustros montades, los cuales no han sido
anclados al piso.

Juego para Ventana

Dispobible para diferentes tipos de cajas Hoffman.

Juego Para Informacién de Bolsillo

Lugar conveniante para fa documentacion.

© 2003 Hoffman Enclosuras inc.
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ATTACHMENT B

MECHANICAL PERMIT
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City of Lake Forest Park
47425 Ballinger Way NE

- Lake Forest Park, WA 98155
(206) 368-5440

Permit Nuribier: Mo5-1458

Applicarit; URS'CORFORATION

FOREST PARK ADD
'LOYE)F TTHRY 5

Patcel Number

ot} 4252525800
Fax.
: Sfatb LTceﬁSe' GLEARC!99?K1

. Condifions;

Fees Tdtai-::f"-],'.‘_n —=.

48706

Récaipté‘rml‘ O gaooon:

.Furnaeeé<1 oothu,
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City of Lake Forest Park
17425 Ballinger Way NE

Lake Forest Park, WA 98155
(206) 368-5440

Psrm]tf Number MOS-_'

‘ Bmlerle"'mpressors* "

> sdewalks&

witti-fa "_days o thonstructmﬁ
emmenged:

5 875 MOVED N

M Has BEER iADE
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Mayor:

- Davit: R, Hutplifngon’ Lake

FSE 7400 i tni9.mf~pmMond&y—-
H.‘olida;- LEPIMC 824,040

17425 Rallinger Way NE

y 5y 368-5440
TRAK: _zos)sss-azsa

REQUIRED,
NSPECTION

INSPECIION

DATE: FINALED:

GAFORMSMeshasical Tnsp Rés.doc
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Mr. Calviti Thielman
,Mechameal Pe::rmt L
Ll ,F _Park

._ ,TIH“%%F@’ES%W INTE®
~ FIELD INSPEWHBN/ent)

blent&thhgatl' 1 Systern Plan and S’ectxons
/ Bauiphyent Plan and Elevation

EAMERDLake Forgst Park 007 Sitiiefise. e Veitiition- SysierBrdi 1P Loner 08190502
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nELEWVEL

g Background: ) Aueg i} 2005
8 Giguhdwalér approXiniaiely 1.6 bgs'at nenhaf ‘buildiig, o
3 Groundwater g g i . OHYTQF,

5 pproximalely 30" bgs-at soihimiddie-of bullding: L AXE FOREST PA?

g,

Q)ﬁ ]

P&ID

Plan

‘Ambier .f“erttgatf'
_ BIEquipment Plan

LakelFQ‘re
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ATTACHMENT.C

PERFORMANCE MONITORING PLAN
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1.0 INTRODUCTION

This Performance Monitoring Plan (PMP) describes monitoring of the SSVS,
including gauge measurement recording, extracted vapor sampling, and reporting. An overall

monitoring schedule for the site is shown in Table 1-1.

2.0 SUB-SLAB VENTILATION SYSTEM MONITORING

‘Tn order to track the rémoval of VOCs from the subsurface and system performance,
it is necessary to monitor the system ofi aperiodic basis. The following sections describe the
procedures that will be followed to track thetemoval of VOCs, ensure that permit conditions are

met, and track system performance.

2.1 Process Monitoring

2.1.1 Process Information

Process information (including system flow rates, temperatures, vacuums, pressures,
ete.) will be collected on a monthly basis as part of routine system operation and maintenance

(O&M) activities. Table 2-1 details process information that will be collected.

Process information will be tabulated and reviewed on a regular basis to ensure
proper operation of the system and assist in the optimization of the system. In addition, the
information will be used to minimize operational and maintenance costs and to track VOC removal

rates. Process information will be tabulated and submitted in annual reports.

2.1.2 System Operation

Attachment C - Sub Slab Ventilation System Performance Monitoring Plan
Lake Forest Park, WA February 2006
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The SSVS will be monitored periodically by site personnel, whe will notify O&M
personnel in the event of a system shutdown. The cause of each system shutdown will be recorded
{0 assist in the troubleshooting and optimization of the system. System operation data will be

tabulated and submitted with annual reporis.

2.2 Vapor Monitoring

Vapor samples willbe collected and analyzed during the initial 3 months of
operation (Table 2-2) to track the rémoval of VOCs in the extracted vapors and ensure compliance
with site air permit conditions. Untréated vapor samples will be collected once a month during
system operation. In compliance with staidard air permit requirements, treated (post-carbon) vapor
samplés will also be collected on a monthly basis (for first three months and then, as required by the
Puget Sound Clean Air Agency (PSCAA). Vapor samples will be analyzed by North Creek
Analytical, Inc. of Bothell, Washington. The vaper sample identification conventions are provided

in Table 2-3.

3.0 REPORTING

Annual reports will be generated summarizing the operation of the SSVS. The

reports, at a minimum, will include:

*  Summary of system operation, including an operating history, system
utilization, and quantity of vapors treated,

" Vapor sampling results, including a contaminant concentration versus time
graph;

s Treated vapor resulis

*  Estimated quantity of contaminant removed in vapors, including total
contaminant removal versus time graphs;

r A project recovery summary

Attachment C - Sub Slab Ventilation System Performance Monitoring Plan
Lake Forest Park, WA February 2006
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Table 1-1

Overall Monitoring & Reporting Program
Former Magic Cleaners, Lake Forest Park, Washington

Start-Up Information

Untreated Vapors I
Treated Vapors ' v
Extraction Trenches

PSCAA Permit v (retain data) ]
Status Report v
Ecology VCP

*Sampled during first 3 months of perations, if below PSCAA levels, monthly sampling will be-suspended per PSCAA approval

Attachment C - Sub Slab Ventilation System Performance Monitoring Plan
Lake Forest Patk, WA Febrary 2006
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Table 2-1

Summary of Process Information
Former Magic Cleaners, Lake Forest Park, Washington

m DATA COLLECTION FORM

Project Information Page 1 of —
Project Name: Formaer Magic Cleansrs Loeation: 1 ake Forest Park, Washingt
Project/Task No.: Weather:
Date: Personnel
Observations
Location Label Unit [Measurereent | Time Comments / Notes
| 1 |Blower Bl on/off
2 _|Blower Fan BF! on/off
3 AF1 condition
BV % open
Vi inH20
Fl sefin
T degF
vz in(H20
SP1 Fpmv_
10 [ST-Thronle BV2 % open
‘11" [NT-Air Filter AF2 condition
12 |NT-Dilution BV3 9% open.
13 |NT-End Vac V3 in H20
14 |NT-Flow F2 sefin
15 |NT-Temp T2 deg B
16_[N'T-Man Vag V4 in H20
17 [NT-5P $P2 ppmv

13 |NT-Throtile BV4 % open
| L] IMa.uifold-Vnc Vs in H20

20 [KOT-Dilution | GVt % open

21 {KOT-DilFlow | DFI 1pm
22| KOT-Va | V6 in H20
23| KOT-Temp | T3 deg F
24| BIPrssure | 71 in H20
25| mise SP3 | ppmv
26| Bl Temp T4 degF
27 C1 Temp T5 degF
28] Cipressure | P2 | inko et 2 e
9| cisp SP4 ppmy_
30| CPressure | P3 in H20
31| _casp sps ppmY
2] C2remp T6 | dexF
33 Flow Cut F3 scfim
| 34 | ROT-Air Filter]| AF2 condition
35 | KOT-LigLvt | LLt in H20
36 | SmekLigivt | L1z in H2Q

Comments / Site Activities

Attachment C - Sub Slab Ventilation System Performance Monitoring Plan
Lake Forest Park, WA Febroary 2006

Copyef icld Farxs - Fioal, Mondliy Duis Log.
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Table 2-2

Analytical Sampling Schedule
Former Magic Cleaners, Lake Forest Park, Washington

v v
272006 v v v
3 /2006 s v v
4/ 2006 TBD
5/2006 TBD
6/2006 TBD
712006 TBD
8/2006 TBD
9 /2006 TBD
10/2006 |- TBD
11/2006 TBD
12/2006 TBD
1/2007 TBD
2/2007 TBD
372007 TBD

TBD =7To Be Determined

Attachment C - Sub Slab Ventilation System Performance Monitoring Plan
Lake Forest Park, WA February 2006
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EXHIBIT C-2

TITLE COMMITMENT

See aitached

LAL 792510v.2
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Form WA-5 (6/76) File No.: NCS-205089-NY
Commitment Face Page

COMMITMENT FOR TITLE INSURANCE
Issued by
FIRST AMERICAN TITLE INSURANCE COMPANY

First American Title Insurance Company, herein called the Cempany, for valuable consideration, hereby
commits to issue its policy or policies of title insurance, as identified in Schedule A, in favor of the
proposed Insured named in Schedule A, as owner or mortgagor of the estate or interest covered
hereby in the land described or referred to in Schedule A, upon payment of the premiums and charges
therefor; all subject to the provisions of Schedules A and B and to the Conditions and Stipulations

hereof.

This Commitment shall be effective only when the identity of the proposed Insured and the amount
of the policy or policies committed for have been inserted in Schedule A hereof by the Company, either
at the time of the issuance of the Commitment or by subsequent endorsement.

This Commitment if preliminary to the issuance.of such policy or policies of title insurance and all
liability and obligations hereunder shall cease and terminate six (6) months after the effective date
hereof or when the policy or policies committed forshall issue, whichever first occurs, provided that
the failure to issue such policy or policies is not the fatlt-of the Company. This Commitment shall not
be valid or binding until countersigned by an authorized efficer or agent.

IN WITNESS WHERECF, the Company has caused this‘eemmitment to be signed and sealed, to
become valid when countersigned by an authorized officer or agent of the Company, all in accordance
with its By-Laws. This Commitment is effective as of the date shown in Schedule A as “Effective Date.”

First American Titlfe Insurance Company
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i Attest: W fid. K_ Sorrpasr~ Secretary
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First Ametican Title Insurarice Company
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Form WA-5 (6/76) File No.: NCS-205089-NY

Commitment

To:

Page No. 1

First American Title Insurance Company of New York
633 Third Avenue, New York, NY 10017
(800)437-1234 - FAX (212)922-0881

GE Asset Management Inc File No.: NCS-205089-NY
3003 Summer Street Your Ref No.: Lake Forest Park Town
Center

Stamford, CT 06905-4316
Attn: Leanne Dunn, Esq

SECOND REPORT
SCHEDULE A

Commitment Date: February 17, 2006 at 7:30 A.M:

Policy or Policies to be issued:
AMOUNT PREMIUM TAX

Extended Owner's Coverage $ To Follow $ To Follow $ To Follow

Proposed Insured:
MSREF/Seneca Tree House, L.L.C., a Delaware Limited Liability Company

Extended Mortgagee's Coverage $ To Follow $ To Foliow ¢ To Follow

Proposed Insured:

The estate or interest in the land described on Page 2 herein is Fee Simple, and title thereto is
at the effective date hereof vested in:

Lake Forest Park Associates, a Washington Joint Venture Partnership
The land referred to in this Commitment is described as follows:

The land referred to in this report is described in Exhibit "A" attached hereto.

First American Title Insurance Company
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Form WA-5 (6/76) File No.: NCS-205089-NY
Commitment Page No. 2

EXHIBIT ‘A’

LEGAL DESCRIPTION:

NEW LOT 2 OF CITY OF LAKE FOREST PARK SHORT PLAT NO. SP99-79, RECORDED MARCH 7, 2000 UNDER
RECORDING NO, 20000307900002, IN KING COUNTY, WASHINGTON.

First American Title Insurance Company
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Form WA-5 (6/76) ) File No.: NC5-205089-NY
Commitment Page No. 3

SCHEDULE B - SECTION 1
REQUIREMENTS

The following are the Reguirements to be complied with:

Item (A)  Payment to or for the account of the Grantors or Mortgagors of the full consideration for the
estate or interest to be insured.

Ttem (B)  Proper instrument(s) creating the estate or interest to be insured must be executed and duly
filed for record.

Item (C)  Pay us the premiums, fe€s,and charges for the policy.

Item (D)  You must tell us in writingthe name of anyone not referred to in this Commitment who will
get an interest in the land” offwho will make a loan on the land. We may then make
additional requirements or exceptions

SCHEDULE B - SECTION 2
GENERAL EXCEPTIONS

The Policy or Policies to be issued will contain Exceptions to the following unless the same are disposed
of to the satisfaction of the Company.

A. Taxes or assessments which are not shown as_existing liens by the records of any taxing
authority that levies taxes or assessments on real property or by the public records.

B. Any facts, rights, interest, or claims which are not shown by the public records but which could
be ascertained by an inspection of said land or by making inquiry of person in possession thereof.

C. Easements, claims of easement or encumbrances which are not shown by the public records.

D. Discrepancies, conflicts in boundary lines, shortage in area, encroachments, or any. other facts

which a correct survey would disclose, and which are not shown by public records.

E, (1) Unpatented mining claims; (2) reservations or exceptions in patents or in acts authorizing the
issuance thereof; (3) Water rights, claims or title to water; whether or not the matters excepted
under (1), (2} or (3) are shown by the public records; (4) Indian Tribal Codes or Regulations,
Indian Treaty or Aboriginal Rights, including easements or equitable servitudes.

F. Any lien, or right to a lien, for services, labor, materials or medical assistance theretofore or
hereafter furnished, imposed by law and not shown by the public records.

G. Any service, Installation, cornection, maintenance, construction, tap or reimbursement
charges/costs for sewer, water, garbage or electricity.

H. Defects, liens, encumbrances, adverse claims or other matters, if any, created, first appearing in
the public records or attaching subsequent to the effective date hereof but prior to the date the

proposed insured acquires of record for value the estate or interest or mortgages thereon
covered by this Commitment.

First American Title Insurance Company
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Form WA-5 (6/76) File No.: NC5-205089-NY

Commitment Page No, 4

SCHEDULE B - SECTION 2
(continued)
SPECIAL EXCEPTIONS

1. Lien of the Real Estate Excise Sales Tax and Surcharge upon any sale of said premises, if
unpaid. As of the date herein, the excise tax rate for the City of Lake Forest Park is at
1.78%.

Levy/Area Code: 1255

For all transactions recorded on or after July 1, 2005:

. A fee of $10.00 will be charged on all exempt transactions;

. A fee of $5.00 will be charged on all taxable transactions in addition to the
excise tax due.

2. Covenants, conditions, restrictions and/or easements:
Recorded: February 19, 1913
Recording No.: 853810 (Volume 821, Page 603)
3. Right to make necessary slopes for cutsor fills upon said premises for State Highway No. 2 as

granted by deed recorded June 3, 1938:under recording no. 2998835 (Volume 1790, Page 320).

4. Right to make necessary slopes for cuts orfills' upon said premises for Ballinger Way as granted
by deed recorded March 22, 1961 under recordingsno. 5264360,

5. Right to make necessary slopes for cuts or fills upon said premises for Ballinger Way and Bothell
Way Northeast as granted by deed recorded March™22;.1961 under recording no. 5264361,

6. Sewer Service Agreement and the terms and conditions thereof:
Between: Lake City Sewer District
And: Lake Forest Park, Inc.
Recorded: June 7, 1963
Recording No.: 5593757
7. Easement, including terms and provisions contained therein:
Recording Information: July 26, 1963 under Recording No, 5615330
In Favor of: The Town of Lake Forest Park, a Municipal Corporation
For: Ingress and egress
Affects: The Noitherly portion of said premises
8. A lease dated August 2, 1963, executed by Forest Park, Inc. as lessor and Albertson's Inc. as
lessee, for & term of 20 years recorded August 12, 1963 as Recording No. 5622581 of Official
Records.
9., Release of Damage Agreement and the terms and conditions thereof:
Between: Forest Park, Inc.
And: City of Seattle
Recorded: June 17, 1964
Recording No.: 5749596

First American Title Insurance Company

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 238/244



3/21/23, 10:00 AM

Landmark Web Official Records Search

Form WA-5 (6/76) File No.: NCS-205089-NY
Commitment Page No. 5
10. . Side sewer easement, including terms and provisions contained therein:

11,

12,

13.

14.

15,

16.

i7.

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#

Location: Along the line as constructed
Width: 6 feet
Recording No.: 5792145 recorded on September 29, 1564

Easement, including terms and provisions contained therein:

Recording Information: February 25, 1977 under Recording No. 7702250242
In Favor of: State of Washingten

For: Traffic control equipment

Affects: The Southerly portion of said premises

Lease made by Joshua Green, Corporaticn, a Delaware Corporation, lessor, to Far West Services,
Inc., a California Corporation, lessee, for a term of 25 years, and the covenants and conditions as
therein contained, as disclosed.by Memorandum of Lease dated October 9, 1979, and

recorded November 5, 1979%s document no. 7911050798,

Said lease, among other things provides for an option to renew for 3 periods of 5 years each.

Restrictions, conditions, dedications, notes, easements and provisions, if any, as contained
and/or delineated on the face of the Shert.Subdivision No. 20 recorded September 24, 1980

under Recording No. 8009240309, in King.County, Washington.

Easement, including terms and provisions contained therein:

Recording Information: January 31, 1983 under Recording No. 8301310050
In Favor of: City of Lake Forest Park, a Municipa! Corporation
For: Ingress and egress

Affects: The Northerly portionof'said premises

Said easement relocates portions of that easement previously established by instrument recorded
July 26, 1963 under Recording No, 5615390,

The terms and provisicns contained in the document entitled "Concomitant Agreement”

recorded December 29, 1988 as Recording No. 8812291216 of Official Records. By and between
City of Lake Forest Park and Birtcher McDonald Properties and Boettcher Western Properties 11,
Ltd., a Colorado Limited Partnership.

Lease made by Lake Forest Park Associates, a Joint Venture of Birtcher McDonald Properties and
Boettcher Western Properties II Ltd., lessor, to Pay'N Save Drug Stores, Incorporated, a
California Corporation, lessee, for & term of 5 years, and the covenants and conditions as therein
contained, as disclosed by Memorandum of Lease dated May 18, 1989, and recerded August 31,
1989 as document no. 8908310594,

Said tease, among other things provides for an option to renew for a period of Four (4)
successive periods of Five (5) years each after the expiration of the initial term.

The terms and provisions contained in the document entitled "Contract for Developer Extension”
recorded October 26, 1989 as Recording No. 8910260380 of Official Records.. By and between
City of Lake Forest Park and Nor Wes Construction Inc.

First American Title Insurance Company
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Form WA-S (6/76) File No.: NCS-205089-NY
Commitment Page No. 6
18. The terms and provisions contained in the document entitled "Agreement and Easement for

19,

20.

21,

22.

23.

24,

25,

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#

Sidewalk" recorded October 26, 1989 as Recording No. 8910260381 of Official Records. By and
between Lake Forest Park Associates, a Washington Joint Venture and The City of Lake Forest
Park, a Municipality.

Terms, covenants, conditions and restrictions as contained in recorded Lot Line Adjustment
(Boundary Line Revision) 1.-89-109 :

Recorded: October 27, 1989

Recording Information: 8910271129

Easement, including terms and provisions contained therein:

Recording Information: June 15, 1990 under Recording No. 9006151759

In Favor of: King County Fire Protection District No, 16, a Municipal
Corporation

For: Ingress and egress

Affects: Southwesterly portion of said premises

Easement, including terms and provisions contained therein:

Recording Information: Junes15, 1990 under Recording No. 9006151760
In Favor of: WashingtorsNatural Gas Company

For: Gas pipeline,or pipelines '

Affects: Refer to said instrument for the exact location

Restrictions, conditions, dedications, notes, easements and provisions, if any, as contained
and/or delineated on the face of the Short Plat No#98-45 recorded August 22, 1990 under
Recording No. 9008220271, in King County, Washington.

Document(s) declaring modifications thereof recorded Juiy=11, 1990 as Recording No.
9007110936 of Official Records.

The terms and provisions contained in the document entitied "Environmental Agreement”
recorded October 10, 1990 as Recording No. 9010101584 of Official Records. By and between
Chevron U.5.A. Inc., a Pennsylvania Corporation and Lake Forest Park Associates, a Washington

Generat Partnership.

Easement, including terms and provisions contained therein:

Recording Information: December 18, 1990 under Recording No. 9012181106

In Favor of; City of Seattle

For: Electric system

Affects: The Westerly 30 feet and a 10 foot wide strip on Southwesterly

portion of said premises
Terms, covenants, conditions and restrictions as contained in recorded Lot Line Adjustment
(Boundary Line Revision) L98-152 :
Recorded: October 27, 1998
Recording Information: 9810279006

Notice of Approval Recorded October 27, 1998 under Recording No. 9810271793.

First American Title Insurance Company
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Form WA-5 (6/76) File No.: NCS-205089-NY

Commitment Page No. 7

26. The terms and provisions contained in the document entitled "Reciprocai Parking Agreement”
recorded July 28, 1999 as Recording No. 19950728001956 of Official Records. By and between
Lake Forest Park Associates, a Washington Partnership and Skipper's, Inc., 2 Washington
Corporation.

27.  Restrictions, conditions, dedications, notes, easements and provisions, if any, as contained
and/or delineated on the face of the Short Plat No. SP-99-79 recorded March 7, 2000 under
Recording No. 20000307900002, in King County, Washington.

Approval of said subdivision was recorded March 7, 2000 under Recording No. 20000307000950.

28. The terms and provisions contained in the document entitled "Reciprocal Easement Agreement”
recorded March 30, 2000 as Recording Nos. 20000330001299 and 20000330001306 of Official
Records. By and between'FP, LLC, a Washington Limited Liability Company and Lake Forest Park
Association, a WashingtonGeneral Partnership.

29, . Covenants, conditions, restrictions and/or easements:
Recorded: March,.2, 2004
Recording No.: 20040302001196
30. Terms, conditions, provisichs and stipulations of the Joint Venture Agreement of Lake Forest

Park Associates, a Washington Joint Venture Partnership. A copy of the current
agreement and any amendments must be submitted prior to closing. Any conveyance or
encumbrance of the Joint Venture property must be executed by all of the Joint Venturer.

31 This item has been intentionally deleted.

32. Unrecorded leaseholds, if any, rights of vendors and segurity agreement on personal property
and rights of tenants, and secured parties to remove trade fixtures at the expiration of the term,

33, General Taxes for the year 2006.

Tax Account No.: 401930-1655-01
Amount Billed: $ 261,133,76
Amount Paid: $ 0.00
Amount Due: $ 261,133.76
Assessed Land Value: $ 11,472,100.00

Assessed Improvement Value:  $  9,040,300.00

34. General Taxes for the year 2006.

Tax Account No.: 401930-1656-00
Amount Billed: $ 8,534.33
Amount Paid: $ 0.00
Amount Due; $ 8,534.33
Assessed Land Value: $ 318,800.00
Assessed Improvement Value:  $ 381,900.00

(As to Lot B of Short Subdivision No. 20, recorded September 24, 1980 under Recording No.
8009240309, which lies within New Lot 2 described in Exhibit "A" of Schedule A)

First American Title Insurance Compary
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Form WA-5 (6/76) File No.: NCS-205083-NY
Commitment Page No, B
35. Covenants, conditions, restrictions and/or easements:

Recorded: February 6, 2006

Recording No.: 20060206002755

36. Right, title and interest of McElroy George & Associates Inc. as to the herein described property
as disclosed by the King County Tax Roll. We find no record of the party(ies) having an interest
in the premises.

37. Evidence of the authority of the individual(s} to execute the forthcoming document for
MSREF/Seneca Tree House, L.L.C., a Delaware Limited Liabifity Company, copies of the current
operating agreement should be submitted prior to closing.

38. A Certificate of Good Standing from the State of Delaware for MSREF/Seneca Tree House, L.L.C.,
a Delaware Limited Liability Gompany, should be submitted prior to closing.

INFORMATIONAL NOTES

A. Effective January 1, 1997, and purstiant'tc amendment of Washington State Statutes relating to
standardization of recorded documentsythe following format and content requirements must be
met. Failure to comply may result in rejection of the doccument by the recorder.

B. Any sketch attached hereto is done so as a_gourtesy only and is not part of any title commitment
or policy. It is furnished solely for the purpose ofiassisting in locating the premises and First
American expressly disclaims any liability which may result from reliance made upon it.

C. The description can be abbreviated as suggested below if necessary to meet standardization
requirements. The full text of the description must appear in the document{(s) to be insured.
New Lot 2, SP No. 5P99-79, Rec. 20000307900002
APN: 401930-1655-01
APN; 401930-1656-00

Property Address: 17171 & 17181 Bothell Way NE,, Lake Forest Park, WA 98155

D. According to the application for title insurance, title is to vest in MSREF/Seneca Tree House,
L.L.C., a Delaware Limited Liability Company. :

Examination of the records discloses no matters pending against said party(ies).

E. A fee will be charged upon the cancellation of this Commitment pursuant to the Washington
State Insurance Code and the filed Rate Schedule of the Company.

END OF SCHEDULE B
cc: TBD

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=#
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First American Title Insurance Company of New York

COMMITMENT
Conditions and Stipulations
1. The term "mortgage” when used herein shall include deed of trust, trust deed, or other security
instrument.
2. If the proposed Insured has<er acquires actual knowledge of a defect, lien, encumbrance,

adverse claim or other mattersaffecting the estate or interest or mortgage thereon covered by
this Commitment, other than those shown in Schedule B hereof, and shall fail to disclose such
knowledge to the Company in writing,.the Company shall be relieved from liability for any loss or
damage resulting from any act or reliance hereon to the extent the Company is prejudiced by
fallure to so disclose such knowledge. JAf\the proposed Insured shall disclosure such knowiedge
to the Company, or if the Company otherwisé acquires actual knowledge of any such defect, lien,
encumbrance, adverse claim or other matter;\the Company at its option, may amend Schedule B
of this Commitment accordingly, but such amendment shall not relieve the Company from liability
previously incurred pursuant to paragraph 3 of these Conditions and Stipulations.

3. Liability of the Company under this Commitment shall be only to the named proposed Insured
and such parties incuded under the definition of dnsured in the form of Policy or Policies
committed for, and only for actual loss incurred In_reliance hereon in undertaking in good faith
(a) to comply with the requirements hereof, or (b) to eliminate exceptions shown in Scheduie B,
or (c) to acquire or create the estate or interestof mortgage thereon covered by this
Commitment. In no event shall such liability exceed the amount stated in Schedule A for the
Policy or Policies committed for and such liability is subject to the Insuring provisions, exclusion
from coverage, and the Conditions and Stipulations of the form of Policy or Policies committed for
in favor of the proposed Insured which are hereby incorporated by references, and are made a
part of this Commitment except as expressly modified herein.

4. Any claim of loss or damage, whether or not based on negligence, and which arises out of the
status of the title to the estate or interest or the lien of the Insured mortgage covered hereby or

any action asserting such claim, shall be restricted to the provisions and Conditions and
Stipulations of this Commitment.

First American Title Insurance Company

https://recordsearch.kingcounty.gov/LandmarkWeb/search/index?theme=.blue&section=searchCriterialnstrumentNumber&quickSearchSelection=# 243/244



3/21/23, 10:00 AM Landmark Web Official Records Search

Form WA-5 (6/76) File No.: NCS-20508%-NY

Commitment Page No. 10

The First American Corporation
First American Title Insurance Company of New York
PRIVACY POLICY

We Are Committed to Safeguarding Customer Information

In order to better serve your needs now and in the future, we may ask you to provide us with certain information. We understand that you may be
concerned about what we will do with such information particularly any personal or financial information. We agree that you have a right to know how
we will utilize the personal information you provide to us. Therefore, together with our parent company, The First American Corporation, we have

adopted this Privacy Policy to govern the use and handling of your parsonal information.

Applicability

This Privacy Pelicy governs our use of the infermation which you provide to us. It does not govern the manner in which we may use information we
have obtained from any other source, such as information obtained from a public record or from another person or entity. First American has also
adopted broader guidelines that govern our use of pérsonal information regardless of its source. First American calis these guidelines its Fair
Information Values, a copy of which can be found on ourwebsite at www.firstam,com.

Types of Information

Depending upon which of our services you are utilizing, the types of nonpublic personal information that we may collect include:

L] Information we receive from you on applications;forms‘and in other communications to us, whether in writing, in person, by
telephone or any other means;

. Information about your transactions with us, our affifiated companies, or others; and-

L] Information we receive from a consumer reporting agency.

Use of Informaticn

We request information from you for our own legitimate business purposes and not fotthe'Benefit of any nonaffiliated party. Therefore, we will not
release your information to nonaffiliated parties except: (1) as necessary for us to provide the product or service you have requested of us; or {2) as
permitted by law. We may, however, store such informatfon indefinitely, including the period after which any customer relationship has ceased. Such
information may be used for any internal purpose, such as quality control efforts or qustomer analysis. We may also provide all of the types of
nonpublic personal information listed above fo one or more of our affitiated companies. Such affiliated companies include financial service providers,
such as title insurers, property and casualty insurers, and trust and investment advisory companies, or companies involved in real estate services, such
as appraisal companies, home warranty companies, and escrow companies. Furthermore, we may alse provide all the information we collect, as
described above, to companies that perform marketing services on our behalf, on behalf of our affiliated companies, or to other financial institutions

with whom we or our affiliated companies have joint marketing agreernents.
Former Customers
Even if you are no longer our customer, our Privacy Policy will continue to apply to you.

Confidentiality and Security

We will use our best efforts to ensure that no unauthorized parties have access to any of your information. We restrict access to nonpublic personal
information about you to those individuals and entities who need to know that information to provide products or services to you. We witl use our best
efforts to train and oversee our employees and agents to ensure that your information will be handled responsibly and in accordance with this Privacy
Policy and First American’s Fair Information Values. We currently maintain physical, efectronic, and procedural safeguards that comply with federal
regulations to guard your nonpublic personal information.

¢ 2001 The First American Corporation - All Rights Reserved

First American Title Insurance Company
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