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April 24, 2008

Ms. Andrea Bain

State of Florida

Department of Environmental Protection
Bureau of Waste Cleanup, MS 4520
2600 Blair Stone Road

Tallahassee, FL 32399-2400

Subject: UR Brite Cleaners
Response to Agency Comments
Remedial Action Plan Submittal — Final — Revision 1
Facility ID #069600002
Task Assignment #HW510-D12F

Dear Ms. Bain:

Metcalf & Eddy, Inc. is providing this correspondence as a response to agency comments
outlined in an internal memorandum dated February 8, 2008 from Mubeen Darji and addressed
to your attention, and subsequent comment regarding the original final submission. Two copies
of the revised final remedial action plan addressing each of the items below are attached.

Response to Agency Comments

Each item in the FDEP February 8, 2008 response memorandum has been reproduced below in
italics. A response to each item follows in blue text.

ltem 1 Section 5.1, RAP Checklist & Appendix F: There are inconsistencies in the
text & the appendix regarding the use of an existing trailer. M&E needs to verify the
availability of the SVE trailer and clarify this in the text and the costs.

The two trailers being considered for use at the UR Brite location are no longer available. The
15-hp trailer-mounted SVES (with VFD) coming off-line at Aristocrat is going to Holiday Plaza
Cleaners and a 10-hp skid-mounted SVES coming off-line at No Spot is going to Norwood
Cleaners. Costs for a new trailer have been included throughout the document.

Item 2 Section 5.1.2: is a design flow rate of 120 scfm per VEW well achievable?
Please, have M&E verify the SVE design calculations using johnson’s equation for this
site.

Step test data show that the blower can operate @ 120 CFM when using the 15-hp blower.
This will still give us the required ROI. The Johnson’s equations calculations using the design
vacuum of 25" in wg at each well, the total flow rate of 360 scfm, and the data available from
Elite cleaners is included in Appendix C, SVE Design Calculations.



Iltem 3 Section 5.1.2: An existing 15 hp SVE blower equipped with a variable
frequency drive if available can be used at this site; however, if a new SVE blower has to
be purchased for this site, then an appropriately sized blower should be specified.

The design requirement is 360 cfm at 67 in wg (includes 25% safety factor). We plan to use a
15-hp blower for the new trailer specification. A 10-hp blower would have to operate at the high
end of the blower curve and would allow no safety factor.

ltem 4 Section 5.1.2 & Figure 5: Soil boring SB010 the only location with an
exceedance of 30 ug/kg of PCE is outside the area of influence of both VEW2 & VEW3.
To adequately influence this contamination, VEW2 should be moved at least 10 feet to
the south & VEWS3 should be moved at least 10 feet to the east.

The actual estimated radius of influence has been recalculated to be 19 ft (the previous design
ROI was 14 ft). This radius of influence captures the contamination adjacent to SB010 from
both VEW-2 and VEW-3. This improves the coverage of the impacted area. We recommend
only moving VEW-2, about 8 feet to the south to the center of the storefront. Figure 5, Appendix
A — RAP Summary, Appendix D sheet C-1 and sheet C-4 of the construction drawings have
also been revised to reflect the revised radius of influence, the VEW location, and VEW details.

Item 5 Section 5.4, 8, & Appendices A & F: The estimated construction costs and
O&M costs for the first year are not consistent.

The costs in Section 5.4 and Appendix A were changed to match those in Section 8 and
Appendix F.

Item 6 Section 7.4: In addition to quarterly sampling of the combined influent, it

should also be sampled at startup, end of 1* week and end of 1% month. The effluent

discharge should also be sampled at the end of the 1% week & the end of the 1% month.
The appropriate change was made.

ltem 7 Figure 5: The units should be in “ug/kg” not “ug/I”.

The appropriate change was made. Other minor inconsistencies between the values in Table 2
and Figure 5 have been checked against the original laboratory data and were also corrected.

Iltem 8 Appendix D: Why is M&E proposing to sample the excavated soil stockpile
for 8 RCRA metals?

No. 11, on page C-3 “General Description of Work” in Appendix D, is referencing the excavation
of soils which is not included in the RAP scope of work and was included in error. This item was
removed and subsequent items were renumbered accordingly.

Iltem 9 Typo: Typo on attached page should be corrected.

The typos in Section 2.6 (from the document that was attached) were corrected.

ltem 10 Response to comments should be submitted prior to sending in the final
document.



These comments were forwarded in an e-mail and agreed to prior to sending the final
document.

In addition to the above changes, the project schedule detailed in Section 7.1 was updated to
reflect revised start and finish dates. Also, references on the RAP checklist in Appendix A were
updated.

Please contact me at (954) 745-7250 if you have any questions or require additional
information.

Sincerely,

SA—

Scott Buck, P.E.
Senior Project Manager
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P.E. CERTIFICATION

| hereby certify that in my professional judgment, the components of this report satisfy the
requirements set forth in Chapter 62-782, FAC and that the engineering design features
incorporated into the report provide reasonable assurances of achieving the objectives stated in
Chapter 62-782, FAC for remedial action. However, | have not evaluated and do not certify

aspects of this plan that are outside my area of expertise.

“8cott D. Buck, P.E.
Registered Professional Engineer

Florida License NoO. 49923
Date: & / /2 ) E
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Introduction

Metcalf & Eddy, Inc. (M&E) has been retained by the State of Florida, Department of
Environmental Protection (FDEP) to prepare a Remedial Action Plan (RAP) addressing
contaminated soil at the former UR Brite Cleaners of Lauderdale Lakes. The drycleaner doing
business as UR Brite (previously known as M&M Broward Coin) is located at 3230 N. State
Road 7 in Lauderdale Lakes, Florida. The RAP was authorized under contract HW-510, Task
Assignment HW510-D12F. The site has been assigned to M&E for state contracted cleanup.

1.1 Site Characteristics

The site is part of a small shopping plaza known as the Oakland Square Shopping Center,
which is located in the northeast quadrant of the intersection of Oakland Park Boulevard and
North State Road 7. The entire shopping plaza property is owned by Kimco Development
Realty Corporation, 6100 West Glades Road, Suite 300, Boca Raton, Florida, 33434. A USGS
site location map is included as Figure 1.

The tenant occupying the facility during site assessment activities had operated a small grocery
store and Caribbean market for approximately six months. Currently, the facility is occupied by
the Fancy Nails nail salon. Prior to the most recent tenant, the facility had been operated as an
on-site drycleaner for at least 20 years, and perhaps over 30 years. According to a facility
layout provided in the Site Screening Report (SSR), a single drycleaning machine, a spotter,
and two presses were located towards the rear of the facility. No regular washing machines
were identified; however, a coin laundry is in operation next door, on the north side of the former
drycleaner.

The UR Brite facility occupied one of the smaller commercial spaces in the shopping plaza
between two other small business spaces. The space on the north side is currently occupied by
a coin laundry, and the space on the south side is occupied by a tax service business. The
store front, or west side of the facility, is bordered by the asphalt drive and parking lot for the
shopping plaza. Other businesses within the shopping plaza include a discount supermarket,
appliance store, pawn shop, shoe store, and several smaller business spaces. No drycleaning
facilities are currently in operation at the shopping plaza.

1.2 Site Assessment History

In September 1999, M&E conducted a contamination assessment and submitted a
Contamination Assessment Report (CAR) to the FDEP. The CAR documented the evidence of
chlorinated solvent-impacted groundwater. Based upon the CAR, the FDEP recommended
monitored natural attenuation (MNA) as the remedial strategy for the dissolved contaminant
plume. Since submittal and approval of the MNA plan, the following activities have been
completed.

e The first quarterly monitored natural attenuation (MNA) sampling event was conducted on
August 13, 2001. Sampling was conducted on a quarterly basis during the first year and
annually for years 2 and 3.
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e The Year 3 MNA sampling event revealed that tetrachloroethene (PCE) concentrations in
monitoring well MWO0O01 had increased in every sampling event since the site assessment
(1999). Therefore, M&E proposed advancing a network of six soil borings intended to
identify a leachable source of PCE. The FDEP tasked M&E to conduct a supplemental soil
assessment to determine the extent of residual vadose zone contamination which could be
affecting the local groundwater. Samples were collected at varying depths from 6 soil
borings and laboratory analytical results indicated elevated PCE concentrations in one of the
soil samples. A Remedial Action Plan was recommended to FDEP to address vadose zone
soil contamination and enhance groundwater remediation.

e The Year 4 MNA results indicated a slight decrease in PCE concentrations when compared
to the previous three years of laboratory results. Further discussion regarding Remedial
Action Plan Implementation was postponed until additional MNA results were reviewed.

e In both the Year 5 and Year 6 MNA sampling events, M&E continued to sample two
monitoring wells to assess the current nature and distribution of on-site groundwater
contamination. Results for both PCE and TCE were slightly elevated when compared with
Year 4. M&E subsequently, recommended continued MNA sampling and the development
of a Remedial Action Plan to address the vadose zone contamination.

The proposed treatment method for soil remediation is a soil vapor extraction system (SVES).
The goal is to remediate residual soil concentrations which are potentially contributing to
groundwater concentrations above the Maximum Contaminant Levels (MCLs). The purpose
and intent of the SVES RAP is to present the basis and design for a full-scale soil remediation
system, as well as provide -construction drawings for sub-contracted design/build
implementation. The cleanup target levels for remediation are those listed for groundwater in
Table 1 and leachability of soils in Table 2 of Chapter 62-777 (effective date of April 15, 2005) of
the Florida Administrative Code and indicated in the table below.

Cleanup Target Levels Units

Tetrachloroethene 3 Mg/l 30
Trichloroethene 3 Mg/l 30

Cis-1,2-Dichloroethene 70 Mg/l 400
Trans-1,2-Dichloroethene 100 pg/L 700

Vinyl Chloride 1 pg/L 7

GCTL : Groundwater cleanup target levels FAC Chapter 62-777, Table 1
SCTL : Soil cleanup target levels for leechability based on groundwater criterea FAC Chapter 62-777, Table 2

pg/L : micrograms per liter ug/Kg : micrograms per liter

The RAP Summary Sheet and Checklist are included as Appendix A.
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Site Geology and Hydrogeology

This Site Geology and Hydrogeology section includes geological data collected from historical
and recent events. Figures from the Contamination Assessment Report completed in 1999
relevant to this Remedial Action Plan are included in Appendix B.

2.1 Well Survey

According to Broward County Well Field Protection Zone Maps, this site is located within 0.25
mile of the maximum protection area for the Broward County Public Works Department, Office
of Environmental Services, District 1A Well Field. There are nine Biscayne aquifer production
wells associated with this well field and at least six of them appear to be within 0.5 mile. The
well depths range from 94 to 200 feet bls with casing depths that range from 69 to 89 feet bls.
Total design operational yields for the well field are rated at 19,500 gallons per minute (gpm),
which equates to a capacity of over 28 million gallons per day (mgpd). However, actual
operational yields are closer to 15,000 gpm, or approximately 21.6 mgpd.

The closest production wells are # 3 and # 4, which are located along the southern boundary of
the Broward County water treatment facility property (on the west side of N. State Road 7 and
just north of NW 36" Street). According to specific well data provided by the Broward County
Environmental Operations Division, the total depth of each well is 100 feet bls with casing
depths of 89 and 76 feet, respectively. Design operational yields are rated at 1500 gpm, which
equates to a capacity of over 2 mgpd for each well. Actual yields are 989 gpm (1.4 mgpd) for
well # 3 and 1286 gpm (1.9 mgpd) for well # 4.

The most significant nearby wellfield is the one designated to the City of Lauderhill. The closest
wellhead is approximately 1.25 miles southwest of the former drycleaner, and the edge of the
maximum protection zone is depicted as reaching within just less than 1 mile of the former
drycleaner.

2.2 Private Well Survey

The Oakland Square Shopping Center irrigation system is supplied by an on-site well, located in
one of the landscaped areas of the parking lot, approximately 200 feet south-southwest of the
front door of the former drycleaner. Construction details for the irrigation well were not available
from the current property owner. No small public or other private wells were identified within
0.25 mile of the former drycleaner.

The closest residential area to the site is located approximately 750 feet to the east. No private
water supply wells were observed in this neighborhood; however, the existence of several
private irrigation wells would not be unusual.
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2.3 Surface Water Survey

The nearest surface water body is a canal, which lies just over 1,000 feet northeast of the
former drycleaning facility. This feature is identified on the aerial photograph provided in
Appendix B.

2.4 Utility Survey

Prior to field activities, M&E contacted an underground utility location service to locate water
supply, sanitary sewer, telephone, natural gas and electric utilities in the vicinity of the site.
Through the utility location service, telephone, water supply and electric lines were identified as
entering the shopping plaza property from Oakland Park Boulevard, which borders the property
to the south. Water is supplied to the site by Broward County Environmental Services District 1.
Although as-built drawings were not available from the county or property owner, a private
underground utility location firm was brought in to confirm the location of all utilities relative to
the proposed sampling locations. A site plan, which illustrates pertinent underground utilities, is
included in Appendix B.

2.5 Site Geology

On April 26, 1999, a standard penetration test (SPT) soil boring was advanced to a refusal
depth of 72 feet bls. This boring (SPT-1) was placed in the asphalt parking lot, along the front of
the site building, approximately 120 feet north of the front door for the former drycleaner facility.
On May 5, 1999, a second boring (SPT-2) was conducted to 30 feet bls in the driveway directly
outside the back door of the former drycleaner. Split-spoon samples were collected at
continuous 2-foot intervals to the boring termination depths. Lithological descriptions from the
SPT logs indicate the surficial geology at this site consists of predominantly fine-grained to
medium-grained sands from land surface to at least 70 feet bls, the refusal depth of SPT-1. A
mixture of both quartz and carbonate grains were observed in the sands encountered beneath
this site. At SPT-1, a noticeable increase in silt content and a higher ratio of carbonate to quartz
sand were encountered at approximately 49 feet bls and continued to the refusal depth. In
addition, traces of shell material were observed between 14 and 35 feet bls.

2.6 Site Hydrogeology

A professional survey of the site was initiated on May 21, 1999, to identify the locations and
elevations of all groundwater monitoring wells and sample collection points. The survey data, in
conjunction with well gauging data collected from the newly installed microwells, were evaluated
to determine the approximate direction and magnitude of the groundwater gradient across the
site. A site-specific water table elevation map based on the most recent gauging event (January
17, 2007) is provided as Figure 2 and confirms a potentiometric gradient to the northeast. The
water table elevation data are summarized in Table 1.

Due to the lack of any 2-inch diameter or larger groundwater monitoring wells at this site, no
slug tests could be performed to determine estimated hydraulic conductivity values for the
surficial aquifer beneath the site. Instead, an estimated hydraulic conductivity value of 50
ft’/day/ft* was derived from WRI Report #87-4304, Hydrogeology/Aquifer Characteristics and
Groundwater Flow of the Surficial Aquifer System — Broward County.
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The water table hydraulic gradient (ix) was calculated using the following equation:
In general ix = gx/dx

Where ix = hydraulic gradient
gx = water table elevation differential = 0.09 ft
(between gradient contours, MW005 and MW002)
dy = distance between gradient contours = 90 ft

Therefore  ix=0.09 ft/ 90 ft = 1 x 10 ft/ft
The horizontal groundwater velocity (v4) was calculated using the following equation:
In general Vy = K¥ix/me
Where V¢ = groundwater velocity
K = hydraulic conductivity = 50 ft/day

i, = hydraulic gradient = 1 x 107 ft/ft
ne = estimated effective porosity = 0.30 (Driscoll, 1986)

Therefore v, = (50 ft*/day/ft? *1 x 107 ft/ft) / 0.30 = 0.167 ft/day
The vertical hydraulic gradient (i,) was calculated using the following equation:
In general i, = g./d;

Where i, = vertical hydraulic gradient
g, = water table elevation differential at cluster wells = 0.02 ft
(between MWO00O1 and MWO002)
d, = distance between screened intervals at cluster wells = 11 ft
(between MW001 and MWO0O02, ft bls)

Therefore i, =0.02ft/ 11 ft = 0.002 ft/ft
The vertical groundwater velocity (v,) is calculated by estimating the vertical hydraulic

conductivity to be approximately one tenth of the horizontal hydraulic conductivity and using the
following equation:

In general vz = 1/10*K*i/me
Where v, = vertical groundwater velocity
K = hydraulic conductivity = 50 ft*/day/ft?

i, = vertical hydraulic gradient = 0.002 ft/ft
1e = estimated effective porosity = 0.30 (Driscoll, 1986)

Therefore v, = (1/10*50 ft*/day/ft* *0.002 ft/ft) / 0.30= 0.03 ft/day

The average depth to the groundwater table during this assessment was approximately 7 ft bls
with an estimated annual variation of approximately 1 to 3 ft.
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Contamination Assessment Summary

This Contamination Assessment Summary includes data from the Contamination Assessment
Report submitted in 1999, the Monitored Natural Attenuation events for the last six years, and
the Supplemental Site Assessment Report conducted in 2004. Pertinent figures from the
Contamination Assessment Report describing the site geology and hydrogeology are included
in Appendix B. Historical soil data is presented in Table 2. Historical and recent groundwater
data is presented in Table 3 and is depicted in Figure 3 and Figure 4. Historical soil data and
the soil boring locations are depicted on Figure 5.

3.1 Contamination Assessment Report (1999)

In May 1999, a total of 47 groundwater samples (including QA/QC samples) were collected from
11 direct push locations, four soil borings (SB001 through SB004) were installed in order to
collect soil samples from a depth of approximately 2 feet bls, and six permanent microwells
were installed and sampled. Limited evidence of the presence of PCE and/or TCE and their
degradation products was detected in the groundwater and soil beneath the site. The highest
concentrations observed and reported were as follows:

1.4 ug/l PCE in DP003 at 20 feet bls (MWO0O05 location in front of facility).
13.9 pg/l TCE in DP001 at 12 feet bls (under slab near drycleaning machine).
24.2 pgl/l cis-1,2-DCE in MWO001 (near back door of facility).

32.4 ug/l trans-1,2-DCE in MWO0O01 (near back door of facility).

Vertically, the affected groundwater appears to have migrated to a depth of 30 feet bls directly
beneath the facility at DP001 and DP0O07/MWO002. The location of these highest concentrations
and the trends inferred from data collected suggest the possibility of one source area near the
drycleaning machine (at DP001) and/or the rear of the facility. Monitored natural attenuation
monitoring was the recommended treatment strategy.

3.2 Monitored Natural Attenuation - Year 1 through Year 6

Six years of Monitored Natural Attenuation (MNA) has been conducted at the site. During Year
1, M&E collected groundwater samples from 5 monitoring wells: MW0O01 (source), and MWO002
(cross-gradient), MWO0O06 (northwest of property), MWO007 (down-gradient, shallow), and MWO008
(down-gradient, intermediate). Concentrations of all sampled constituents in monitoring wells
MWO006, MWO007, and MWO008 were below detectable levels and subsequently these wells were
not sampled in future MNA events. Increasing concentrations of PCE in MWO001 in Years 1, 2,
and 3 led to the sampling of MWOO7 in Year 4, and to the completion of a supplement soil
assessment report in an attempt to identify an unsaturated zone source. All contaminants
concentrations in MWOO7 were below detectable levels. Levels decreased slightly in Year 4 for
MWO001 and rebounded again in Years 5 and 6, while concentration in MWQ002 continued to be
below detectable levels. For Year 6, PCE and TCE were detected at concentrations of 11.4 ug/I
and 3.26 pg/l respectively in monitoring well MWO0O01. This was slightly higher than the Year 5
results for PCE of 5.89 ug/l and TCE of 2.91 ug/l. No other contaminants of concern have been
detected in any of the monitored natural attenuation events.
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3.3 Supplemental Site Assessment Report (2004)

FDEP tasked M&E to conduct a supplemental soil assessment to determine the extent of
residual vadose zone contamination which could be affecting the local groundwater. M&E
collected soil samples at two, four and six feet below land surface (BLS) from six soil borings
located inside and in the vicinity of the back entrance to the former dry cleaning facility.
Laboratory analytical results indicate the presence of elevated PCE in only one soil sample
exceeding the FDEP SCTL for leachability based on groundwater criteria of 30 micrograms per
kilogram (ug/Kg). Soil sample SB010 collected at 6 feet BLS yielded a PCE concentration of 42
Mg/Kg; however, subsequent VOH analysis utilizing the synthetic precipitate leachate procedure
(SPLP) extraction did not detect any leachable PCE above a detection limit of 1 pg/l. All other
soil sampling locations indicated the presence of PCE below the FDEP SCTL or below an
analytical detection limit of 3 pg/Kg.

M&E recommended that the decision memorandum be revised to include soil vapor extraction
(SVE) as the recommended method for soil remediation and enhancement of groundwater
remediation. Based on the relatively large area of influence achievable from an in-situ SVE
system, it is likely that the majority of VOH-impacted soils would be addressed with a properly
designed SVE system. In addition, M&E recommended continued annual groundwater natural
attenuation monitoring since contaminant concentrations remain well below the Natural
Attenuation Default Concentrations (NADCs) and barely exceed GCTLs

3.4 Baseline Groundwater Sampling

On January 17, 2007 baseline groundwater samples were collected from MWO0O01 (source) and
MWO0O02 (cross-gradient). The analytical results indicate that the only contaminants of concern
that exceeded GCTLs were PCE and TCE. For the baseline sampling event, PCE and TCE
were detected at concentrations of 6.39 pg/l and 6.36 ug/l respectively in monitoring well
MWO0O01. No other contaminants of concern were detected. Again, the site conditions continue
to vary slightly from previous sampling events with the PCE results being down from the Year 6
MNA sampling (11.4 to 6.39 pg/l), while the TCE concentrations were slightly higher (3.26 to
6.36 ug/l).

35 Initial Source Removal

Initial source removal actions with regard to dry cleaning operations or dry cleaning solvent
contamination have not been performed at this site.
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Remedial Alternatives Evaluation

Based on the data collected during the contamination assessment and subsequent natural
attenuation monitoring events, and what is known about the mobility of volatile organic
halocarbons (VOHSs), it is reasonable to assume that the identified soil contaminant plume may
currently be or become a human health exposure risk via the soil leachability and volatization
pathways.

M&E recommended the installation of a Soil Vapor Extraction System (SVES). Soil vapor
extraction is an in-situ process designed to remove volatile organic compounds (VOCs) from the
vadose zone. The process requires the use of one or more vapor extraction wells (VEWSs) to
remove vapors from the subsurface by means of a vacuum induced by a blower. A
concentration gradient is formed between the absorbed and vapor-phase constituents, which
drives desorption. The resulting vapor extracted at the VEWs is then sent to a treatment system
where the contaminant is absorbed in carbon canisters until regulatory emission levels are met.

The SVES was selected as the remedial approach for soil because it is less intrusive than
excavation. The area of saturated zone contamination is of limited extent. The soil type in the
impacted zone is conducive to SVE and the technology has been effective in remediation of
drycleaning solvent impacted soils at numerous sites in South Florida. Additionally, this
recommendation is based on the fact that the sole soil contaminant is PCE which is sufficiently
volatile. Based upon past experience with similar sites, the estimated time for cleanup of the
impacted soil is one year.

On Biite leaner METCALF & EDDY | AECOM
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SVES System Design

5.1 System Design

The proposed soil vapor extraction system (SVES) is based upon an existing FDEP mobile
SVES trailer currently in use at other dry cleaner sites (Alan Cleaners Facility No. 9501755, One
Hour Martinizing Facility No. 9502196, Nu-look Cleaners Facility No. 9501945, and Classic
French Cleaners Facility No. 9500171). It should be noted that no SVES pilot test has been
conducted at UR Brite of Lauderdale Lakes and the proposal of this system is based solely on
relatively similar subsurface conditions (equivalent hydraulic conductivity values determined
from literature) and experience at the referenced sites.

5.1.1 System Layout

The proposed system layout is based on site constraints. An total of three VEWs will be
required to provide vacuum capture in the area of impacted soil. The location of two of the
VEWSs will be inside of the building to the west of the rear entry doorway, and the other VEW
will be located about 5 feet east of the doorway.

5.1.2 Radius of Influence

The vacuum and radius of influence achievable at a site is a function of the blower size but
also of numerous site-specific conditions such as soil type, surface seal, presence of
compacted backfill under a building, and preferential pathways or short circuiting created by
underground utility corridors. An applied wellhead vacuum of approximately 25” wg and an
operational effective flow rate of 120 scfm for each VEW were calculated. The radius of
influence based on the design flow rate of 120 scfm for each VEW is estimated to be
approximately 19 feet. Based upon the data presented, the use of the three vertical
extraction wells to capture the entire plume appears to be possible. The design applied
wellhead vacuum and flow rate values were calculated from pilot study data collected from
Elite Cleaners (Facility ID No. 9500842). The pilot test data from Elite Cleaners as well as
the SVES design calculations are provided for in Appendix C.

The specified blower for the SVES is a Rotron model EN909BG72WL regenerative blower
equipped with a 3-phase 15 hp motor. As the blower motor will be equipped with a variable
frequency drive, M&E recommends optimizing the system as site conditions dictate, such as
lowering the flow rate during the wet season (high water table) and increasing the flow rate
(vacuum) in the dry season (low water table). Previous pilot study data and actual
operational experience demonstrate maintenance of effective radii of influence as a result of
these seasonal applied vacuum and respective flow rate variations. As a part of routine
operational monitoring, applied and induced vacuums, respective flow rates and achieved
radii of influence from the VEWSs will be monitored and evaluated for overall remediation
progress and effectiveness. The system will have valves placed in such a manner that the
wells may be alternated or used concurrently depending on the observations made during
remediation.

Refer to Figure 5 for the estimated radius of influence and location of all VEWs. Preliminary
construction plans illustrating the locations of the proposed VEW, mobile trailer, and piping
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layout are provided in Appendix D. The proposed process flow diagram and equipment
layout is also illustrated in Appendix D. Refer to Appendix E for component specifications.

5.2 Safety Measures

As a safety precaution, several conditions would cause the entire vapor extraction system to
shut down. The following are the conditions:

Vapor extraction blower malfunction: The vapor extraction will automatically shut down should
the blower pull high amperes, so as not to cause adverse effects to the motor. Breakers will be
installed in the control panel and will trip in the event of high amperes drawn on the blower. The
entire system would then be manually restarted.

Blower overheating: The vapor extraction blower will automatically shut down should internal
thermal overload exceed the factory set limits, so as not to cause adverse effects to the motor.
The entire system will then automatically be restarted when the temperature returns to normal
operating conditions.

High water in air/water separator: A high level probe will be installed in the air/water separator.
Should the probe be activated, the entire system would shut down so as not to pass water
through the vapor extraction blower. The system would then be manually restarted.

5.3 Vapor Emissions

The halocarbon vapors extracted from the VEWSs will be treated for a minimum of 30 days after
system startup, pursuant to air emissions guidelines as established by FDEP. A single air
purifying granular activated carbon (GAC) unit will treat the VOH vapors prior to atmospheric
discharge. Following the minimum 30-day treatment and attainment of discharge standards, the
effluent will be discharged directly to the atmosphere.

The radial flow carbon treatment unit (Tetrasolv VR-140) has been sized for an airflow capacity
of 360 cubic feet per minute (cfm) and to accommodate the maximum expected contaminant
concentrations. The 140-pound vessel will be placed on the influent side of the blower to
minimize temperature effects and after the air/water separator to minimize moisture. The
carbon treatment unit will have influent and effluent sample ports. Unit specifications are
provided in Appendix E.

Based upon experience at similar sites, extracted vapors will have a concentration 10 to 30
mg/m? of PCE at startup. Following the first year of operation, the system influent is projected to
be below detectable concentrations (0.5 to 1 mg/m®). Additionally, due to the limited mass of
contaminant (0.012 pounds of PCE), carbon canister sizing, and repetitive sampling at startup,
the risk of VOH discharge to the atmosphere in exceedance of the hazardous air pollutant
standards (daily maximum of 5.5 pounds per contaminant compound or 13.7 pounds total per
day for all compounds, per Hartsfield Memo, March 13, 2000) is minimal. Maximum Allowable
Concentrations (MAC) can be computed using the FDEP air emissions model, “T-Screen”, for
verification should the FDEP require. The discharge height will be a minimum of 15 feet above
grade to prevent or minimize potential odor problems. Upon exhausting the carbon drum or
completion of soil remediation, the carbon will be properly profiled, manifested, and transported
offsite for proper disposal.

54 Cost Estimate

Pricing is based on subcontracted installation with oversight by M&E. This estimate does not
constitute nor is it expected to be construed as the actual cost. Actual capital costs should be
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estimated by the subcontractor from completed permit drawings. The engineer’'s estimate of
probable construction cost for the SVES is $115,000. An estimated operation and maintenance
cost over the first year for the SVES is $32,000. Purchase of a new SVE trailer is included.
Leasing of the SVES equipment is not cost effective based on re-use at subsequent sites. A
rough order magnitude (ROM) engineering estimate for implementation and one year of
operation and maintenance of the proposed system is included in Appendix F.

Remedial Action Plan
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Construction Detalls

6.1 Coordination

M&E will coordinate with the site and adjacent property owners before and during construction
activities to ensure minimal disruption to normal operations. Any adjustments to utilities
associated with construction activities will be coordinated so that service interruptions occur
during off-peak periods or outside of standard working hours. Prior to installation of the system,
utilities will be located through the Sunshine State Call One Center and its member utilities, and
by a private utility locator using ground penetrating radar. Permitting and regulating agencies
will be contacted as applicable to avoid unnecessary construction delays.

6.2 Construction Drawings and Permitting

Preliminary construction drawings that depict standard civil, mechanical, and structural details
for the remediation system are provided in Appendix D. Drawings are not for bidding or
estimate purposes. Final permit drawings will be prepared when the RAP is approved by the
FDEP, and permitting and system construction have been tasked.

Prior to system construction, applicable permits, including building, plumbing, and electrical
permits will be secured by M&E’s sub-contracted General Contractor (GC). Upon completion of
construction and within 120 days from approval of the RAP, record drawings including electrical
diagrams, signed and sealed by a Florida Registered, Professional Engineer, will be forwarded
to the FDEP.

6.3 Construction Standards

Underground work will comply with the Florida Trench Safety Act (Sections 553.60-553.64, F.S.)
and Underground Facility Damage Prevention and Safety Act (Sections 556.101-556.111, F.S.)
as stated in the requirements of the contractor in the Permit Drawings. The handling, storage,
transporting and disposal of hazardous wastes shall be conducted in accordance with Chapter
62-730, FAC. Health and safety procedures will be implemented in accordance with OSHA
standards specified in Title 29 CFR, and as required by the Contractor. In accordance with
these permits and the requirements of the State of Florida, all electrical, plumbing, construction,
and excavation will be performed in accordance with Chapter 489 and 553, Florida Statutes

6.4 Vapor Extraction Well and Vacuum Monitoring Points

Three 4-inch diameter VEWs constructed of schedule 40 PVC with a 0.020-inch slot and high
flow PVC screen with a vertical screened interval of 5 feet and at a total depth of 6 feet bls will
be utilized in close proximity to the area of greatest known soil contamination, as shown in
Figure 5. Three vacuum monitoring points (VMPs) will be installed at strategic locations and
varying distance from the VEWSs to monitor system influence during operation. The three VMPs
will be constructed of one-inch diameter schedule 40 PVC with a 0.010 inch slot and a screened
interval of 1 to 6 feet bls with a total depth of approximately 6 feet bls (approximately one foot
above the water table). Refer to Figure C-2, Appendix C for VEW and VMP construction
details.
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6.5 Vapor Extraction Well Piping

The 3-inch schedule 40 PVC VEW piping will be routed underground to the mobile SVES
enclosure. This piping will be sloped back to VEW-1, VEW-2, and VEW-3 to inhibit the
accumulation of groundwater in the transfer piping and air/water separator. Prior to backfill of
the trenches, all underground pipes will be pressure tested. Refer to Appendix D for the
proposed VEW, treatment system, and piping locations.

6.6 Electrical

A transformer capable of supplying the 208-volt, 3-phase power required to operate the mobile
SVES trailer is available behind the property and is currently providing service to an electrical
room located in the alley. An overhead drop from this location to the remediation trailer will be
provided to address power needs. All motor starters, surge protection and fuses will be located
in the equipment control panel on the exterior of the trailer. Since this is a SVES system,
telemetry is not considered a necessary expense item. Electrical design and construction shall
follow the National Electrical Code (NEC) and other local code requirements. The trailer will be
certified by Underwriters Laboratory (UL) for use at UR Brite of Lauderdale Lakes.

6.7 Treatment System Trailer

The vapor extraction system will be housed in a locked and secure equipment trailer at a
location shown in Appendix D. The purpose of the trailer is to contain and protect the
remediation system equipment at the site. The system will be protected by drum barriers with
reflective paint and will be placarded, in accordance with Chapter 62-730, FAC, with a standard
FDEP sign providing the facility ID number and emergency phone number.

Refer to the following table for M&E’s noise measurement_obtained on June 23, 2004 at Artcraft
Cleaners (Facility ID No. 9502146), where a similar site SVES operated. The measurements
were collected at 10-second intervals, with a total of 100 measurements taken of background
conditions and another 100, of conditions with the blower running at full power. All
measurements were collected at a distance of twenty feet from the trailer on the side of the
exhaust vent.

o ;
Ambient Background el Blower % of Difference
Measurement | Operational
(=) Measurements ((]=))
S (dB)
63 7 68 3 +5
64 52 69 10 +5
65 30 70 48 +5
66 6 71 26 +5
67 5 72 6 +5
73 5
Average difference between ambient background and blower operation +5
Remedial Action Plan
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Section 7

Operation & Maintenance Details

7.1 Schedule

Refer to the following table, which documents the estimated schedule to implement the

proposed remediation system.

Task Assignment

Duration

Estimated Start
Date

Estimated Finish
Date

Receive Task Assignment August 1, 2008

Prepare Permits 2 weeks August 1, 2008 August 15, 2008

Conduct Permitting 8 weeks August 15, 2008 October 15, 2008
Procure Remedial

Equipment, Construction 10 weeks August 1, 2008 October 15, 2008
Mobile SVES

Construct System 2 weeks October 15, 2008 November 1, 2008
Start-up 1 week November 1, 2008 November 8, 2008

7.2 Start-up Testing

During start-up procedures, the following items will be tested to ensure installed vapor extraction
components are operating within acceptable parameters.

e Check vacuum gauges, on process flow lines and VEW for proper operating vacuum.

o Check VMPs for design influence.

o Verify that blower amperage is within acceptable ranges.

e Check high water level probe and pressure relief valve in air/water separator to ensure
proper operation.

e Evaluate vapor samples for predicted GAC breakthrough time.
7.3 System Mechanical Monitoring

To minimize equipment breakdowns and related repair costs, the vapor extraction system will
be monitored one week after start-up and monthly thereafter until the completion of remediation.
Regular maintenance will minimize potential repair costs and ensure system efficiency is
maintained. Listed below are those items that will be routinely inspected during scheduled
maintenance checks.

e Check all system vacuum, pressure, flow, and temperature gauges for proper operation.

e Check VMPs for influence.

e Check air water separator high water level probe to ensure it is operational and remove
any accumulated water into 55-gallon drums for storage and disposal.

e Check vacuum relief valve to ensure it is operational.

Remedial Action Plan
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7.4

Check temperature gauges for overheating.
Check hour meter for continuous system operation.

Environmental Monitoring

To assure proper remediation system operations, the following data will be collected at start-up
and on a quarterly basis until system shutdown. Appropriate quality control samples will be
taken in accordance with Chapter 62-160, FAC.

7.5

At system start-up, SVES air samples will be collected from each of the VEWs (VEW-1,
VEW-2, and VEW-3) influent lines prior to the carbon vessel (influent), and from the
effluent discharge. A single combined influent sample and an effluent sample will be
collected at the end of the first week and the end of the first month. All samples will be
analyzed for PCE and associated drycleaning VOHs by SW-846 8260B.

A single combined influent air sample will be collected on a quarterly basis thereafter. It
is assumed that the off-gas treatment will only be required for the initial 30-day period.
The samples will be analyzed for PCE and associated drycleaning VOHs by Method
SW-846 8260B for the purpose of monitoring off-gas emission rates for air emission
compliance. Additionally, this data will be used for calculating the overall system mass
removal effectiveness monitoring.

Applied vacuum at the VEW and induced vacuum VMPs.
Flow rate from each extraction well.

System Reporting

Subsequent to successful system start-up, M&E will prepare a start-up report. This report will
document the following.

Construction procedures.
Changes in system layout if applicable.

The results of environmental quality analyses, including the determination of attainment
of off-gas hazardous air pollutants standards.

System effectiveness with respect to radial influence.
Signed and sealed record drawings.

Subsequently, M&E will submit quarterly reports. These reports will contain the following
information.

Analytical results.
System flow rates, applied vacuum, and induced vacuum readings.

Vacuum contours depicting system capture zone which is defined by 0.1 inch of water
column vacuum terminus.

Operational status of major equipment.

Percentage of system runtime.

Summarization of data in FDEP standard forms.

Conclusion as to the effectiveness of the active remediation system.

Recommendations for continuation or modification of the remedial system and
monitoring program.
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7.6 Determination of Remediation Completion

Remediation will be considered complete when confirmatory soil samples indicate attainment of
the Soil Cleanup Target Level for Leachability based upon the Groundwater Criteria. Based on
experience at similar sites, attainment of this goal is expected to take approximately six months
to one year of SVES operation. Confirmatory soil borings will be collected following one year of
operation, if SVE analytical data indicates that SCTLs may have been achieved.
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Conclusions

Assessment of this facility identified the presence of VOH impacted soil which exceeds the
leachability standards established in FDEP’s Soil Cleanup Goals for Florida. The selected
treatment method for soil remediation is vapor extraction.

The SVES RAP proposes a vapor extraction system, which will use three vertical extraction
wells and a regenerative blower. The vapor extraction system total design flow rate is 360 scfm
at approximately 25 in wg applied vacuum at each wellhead and a radius of influence of 19 feet
for each VEW, based upon pilot test and full scale operational data from other 15-hp SVES
sites. These design values are approximate and flow rate, applied vacuum, and radius of
influence values will depend on site-specific conditions. Each VEW will be constructed of 4-inch
diameter schedule 40 PVC with a 0.020 inch slot and high flow screen. The vertical screened
interval of each VEW will be 5 feet with a total well depth of 6 feet bls. Vapor off-gas treatment
will be provided by a single carbon unit connected on the suction side of the SVE system.

The sampling program proposed in this SVES RAP will be followed to monitor the progress of
the remediation system. Collected data will be compiled into quarterly annual reports for the
FDEP’s review. Based on these reports, system efficiency will be evaluated and modifications
proposed as required.

The engineer’s estimate of probable construction cost is $115,000. Estimated operation and
maintenance cost over the first year are $32,000.
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TABLE 1
MONITORING WELL INVENTORY AND WATER TABLE ELEVATION DATA

POINT ID TOC ELEV. SCR. INT. Diameter

(NAVD-88 feet) (feet bls) (=)
MWO001 8.75 41013 0.5
MWO002 8.81 2410 30 0.5
MWO003 8.18 2410 30 0.5
MWO004 8.37 2410 30 0.5
MWO005 8.56 14t0 20 0.5
MWO006 8.56 2410 30 0.5
MWO007 8.63 3t013 2.0
MWO008 8.58 2510 30 2.0

POINT ID DEPTH TO WATER (feet- bls)

SAR MNA, Y1 Q1 MNA,Y1Q2 MNA, Y2 MNA, Y3 MNA, Y4 MNA, Y5 MNA, Y6 SVE RAP Average
20-May-99  13-Aug-01 6-Dec-01 22-Aug-02  19-Aug-03 4-Aug-04 12-Jul-05 24-Mar-06 17-Jan-07

MwWO001 7.18 6.54 7.69 6.65 6.93 7.61 6.37 8.41 8.01 7.27
MWO002 7.35 6.67 7.77 6.73 7.02 7.71 6.42 8.57 8.09 7.37
MWO003 6.72 6.05 7.20 6.07 6.34 6.95 5.81 7.91 7.43 6.72
MWO004 6.82 6.07 7.48 6.20 6.50 7.08 5.75 7.96 7.56 6.82
MWO005 7.07 6.24 7.51 6.39 6.72 7.36 6.03 8.23 7.75 7.03
MWO006 7.08 6.27 7.56 6.45 6.74 7.36 6.05 8.25 7.81 7.06
MWO0O07 - 6.32 7.03 5.99 6.78 7.45 - 7.75 7.35 6.95
MWO008 - 6.26 6.98 5.97 6.81 7.50 - 7.76 7.33 6.94
Average 7.04 6.30 7.40 6.31 6.73 7.38 6.07 8.11 7.67 7.02

Point ID ELEVATION (feet-NAVD-88)

SAR MNA, Y1 Q1 MNA,Y1Q2 MNA, Y2 MNA, Y3 MNA, Y4 MNA, Y5 MNA, Y6 SVE RAP Average
20-May-99  13-Aug-01 6-Dec-01 22-Aug-02  19-Aug-03 4-Aug-04 12-Jul-05 24-Mar-06 17-Jan-07

MWO001 1.57 2.21 1.06 2.1 1.82 1.14 2.38 0.34 1.48 1.57
MWO002 1.46 2.14 1.04 2.08 1.79 1.10 2.39 0.24 1.44 1.52
MWO003 1.46 2.13 0.98 2.11 1.84 1.23 2.37 0.27 1.46 1.54
MWO004 1.55 2.30 0.89 2.17 1.87 1.29 2.62 0.41 1.55 1.63
MWO005 1.49 2.32 1.05 2.17 1.84 1.20 2.53 0.33 1.53 1.61
MWO006 1.48 2.29 1 2.11 1.82 1.20 2.51 0.31 1.50 1.58
MWO007 - 2.31 1.60 2.64 1.85 1.18 - 0.88 1.68 1.73
MWO008 - 2.32 1.60 2.61 1.77 1.08 - 0.82 1.64 1.69
Average 1.50 2.25 1.15 2.25 1.83 1.18 2.47 0.45 1.53 1.61

Notes: "-" indicates not measured or calculated Yellow indicates recent results

UR Brite
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TABLE 2
HISTORICAL ANALYTICAL SOIL BORING RESULTS

SAMPLE LOCATION SB001 SB002 SB003 SB004
SAMPLE DATE 5-May-99
SAMPLE DEPTH (FT BLS) 2 p) 2 p)
Tetrachloroethene ug/Kg [e{0) BDL BDL 3.13 2.15
Trichloroethene ellle] 30 BDL BDL BDL BDL
Toluene Velli¢] 500 BDL BDL 1.01 1.72
Ethylbenzene pg/Kg [slele) 10.6 BDL 1.21 1.40
Xylenes, total Velli¢] 200 52 BDL 6.02 6.58
All other Volatile Organics  pg/Kg WEUES BDL BDL BDL BDL
SAMPLE LOCATION SB005 SB007 SB008
SAMPLE DATE 9-Mar-04 9-Mar-04 9-Mar-04
SAMPLE DEPTH (FT BLS) 4 4
Tetrachloroethene ug/Kg [e{0) 16 1U 14 1U 1U 2 4 2U 3
Trichloroethene ellle] 30 1U 1U 1U 1U 1U 2U 1U 2U 1U
Cis-1,2-Dichloroethene ug/Kg L) 1U 1U 1U 1U 1U 2U 1U 2U 1U
Trans-1,2-Dichloroethene  ug/Kg 400 1U 1U 1U 1U 1U 2U 1U 2U 1U
Vinyl Chloride Mg/Kg [ 1U 1U 1U 1U 1U 2U 1U 2U 1U
All other Volatile Organics  pg/Kg WEUES BDL BDL BDL BDL BDL BDL BDL BDL BDL
SAMPLE LOCATION SB006 SB010
SAMPLE DATE 15-Mar-04 15-Mar-04
SAMPLE DEPTH (FT BLS) 4
Tetrachloroethene 2 1U
Trichloroethene 1U 1U
Cis-1,2-Dichloroethene Mg/Kg 1U 1U 1U 1U 1U 1U 1U 1U 1U
Trans-1,2-Dichloroethene  ug/Kg 1U 1U 1U 1U 1U 1U 1U 1U 1U
Vinyl Chloride Mg/Kg 1U 1U 1U 1U 1U 1U 1U 1U 1U
All other Volatile Organics  pg/Kg WEUES] BDL BDL BDL BDL BDL BDL BDL BDL BDL
Notes: "-" indicates not analyzed BDL: Below Detection Limits

Bold indicates above Method Detection Limit pg/Kg: micrograms per Kilogram
SCTL : Soil cleanup target levels for leechability based on groundwater criterea FAC Chapter 62-777
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TABLE 3
HISTORICAL GROUNDWATER ANALYTICAL AND FIELD SCREENING RESULTS

Point ID (Screened interval (feet-bls)) MWO001 (4 to 13 ft.)
Task SAR MNA Y1Q2 MNA Y2 MNA, Y3 MNA, Y4 MNA, Y4 (D) MNA,Y5 MNA, Y6 SVE RAP
Sample Date 20-May-99  21-Feb-02  22-Aug-02  19-Aug-03 4-Aug-04 4-Aug-04 4-Jul-05 24-Mar-06 17-Jan-07

Laboratory Parameter
Tetrachloroethene 3 300
Trichloroethene 3 300 . . 2.52
trans-1,2-Dichloroethene ug/L 100 1000 324 1U 1U 4 2U 2U 2U
cis-1,2-Dichloroethene ug/L 70 700 24.2 1U 1U 1U 2U 2U 2U
Vinyl chloride ug/L 1 100 1U 1U 1U 1U 1U 1U 1U 1U 1U
Total VOHs ug/L 57.7 3.8 10.4 17 5.8 5.42 8.8 14.66 12.75

Field Parameter

Temperature C 26.4 - 29.2 274 30.01 30.01 294 25.95 28.55
pH 6.59 - 6.33 6.95 6.21 6.21 6.20 6.37 6.19
Redox Potential mV -174 - -102 -107 29 29 100 16.8 13.2
Dissolved Oxygen mg/L 0.15 - 0.34 0.2 0.28 0.28 0.08 0.78 -
Conductivity umhos 170 - 425 476 200 200 310 471 266
Turbidity NTU 8 - 1.27 6.1 6.1 6.1 6 2 3.16
Ferrous Iron mg/L 1.2 - - - - - - - -

Point ID (Screened interval (feet-bls)) MWO002 (24 to 30 ft.)
Task SAR MNA Y1Q2 MNA Y2 MNA, Y3 MNA, Y4 MNA, Y4 (D) MNA,Y5 MNA, Y6
Sample Date May-99  21-Feb-02  22-Aug-02  19-Aug-03 4-Aug-04 4-Aug-04 4-Jul-05 24-Mar-06

Laboratory Parameter

SVE RAP
17-Jan-07

Tetrachloroethene 3 300 1U 1U 1U 1U 2U 2U 1U 1U
Trichloroethene ] 300 1U 1U 1U 1U 2U 2U 1U 1U
trans-1,2-Dichloroethene ug/L 100 1000 1U 1U 1U 1U 2U 2U 1U 1U
cis-1,2-Dichloroethene ug/L 70 700 . 1U 1U 1U 1U 2U 2U 1U 1U
Vinyl chloride ug/L 1 100 1U 1U 1U 1U 1U 1U 1U 1U
Total VOHs ug/L 15.1 1U 1U 1U 1U 1U 1U 1U 1U
Field Parameter
Temperature C 26.2 28.1 27.4 279 27.2 28.64 29 27.16 29.73
pH 6.73 6.69 6.73 6.34 7.01 6.16 5.75 6.5 5.31
Redox Potential mV -388 -20 -488 -144 -138 31 -45 -29.6 -70.4
Dissolved Oxygen mg/L 0.08 0.91 0.64 0.27 0.18 0.36 0.25 0.59 -
Conductivity umhos 143 236 122 103 249 113 164 121 60
Turbidity NTU 218* 20 24 14.5 6.5 84.7 26 75 7.3
Ferrous Iron mg/L 1.4 1.2 - - - - - - -
Notes: "-" indicates not analyzed Yellow indicates recent results 1 U - Detection Limit (1) - Undetected (U)
BDL - Below Detection Limits ug/L - micrograms per liter

GCTL : Groundwater cleanup target level NADC : Natural Attenuation Default Concentration
UR Brite
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TABLE 3
HISTORICAL GROUNDWATER ANALYTICAL AND FIELD SCREENING RESULTS

Point ID (Screened interval (feet-bls)) MWO003 (24-30) ~ MWO004 (24-30) ~ MWO0O5 (14-20) MWO06 (24 to 30 ft.) MWO007 (3 to 13 ft.)
Task SAR SAR SAR SAR MNA Y1Q1 MNA Y1Q2 MNA Y1Ql MNA Y1Q2 MNA Y4
Sample Date 20-May-99  20-May-99 20-May-99 20-May-99  13-Aug-01 6-Dec-01 13-Aug-01 6-Dec-01 4-Aug-04
Laboratory Parameter
Tetrachloroethene 3 300 1U 1U 1U 1 1U 1U 1U 1U
Trichloroethene ug/L 3 300 1U 1U 1U 1U 1U 1U 1U 1U 2U
trans-1,2-Dichloroethene ug/L 100 1000 1U 1U 1U 1U 1U 1U 1U 1U 2U
cis-1,2-Dichloroethene ug/L 70 700 1U 1U 1U 1U 1U 1U 1U 1U 2U
Vinyl chloride ug/L 1 100 1U 1U 1U 1U 1U 1U 1U 1U 1U
Total VOHs ug/L 1U 1U 1U 1U 1U 1U 1U 1U 1U
Field Parameter
Temperature C 25.6 271 26.4 25 29.4 29.2 31.8 28.6 32.37
pH 7.19 7.03 6.73 6.83 6.63 6.48 7.09 6.6 6.51
Redox Potential mV -356 -4.21 -273 -369 -31 -41 -2 -280 224
Dissolved Oxyger mg/L 0.1 0.16 0.13 0.14 0.35 0.42 0.91 0.62 0.42
Conductivity umhos 0.77 0.08 0.16 - 0.162 0.093 0.432 0.296 238
Turbidity NTU 232 57 10 61 16 18 12 38 39.9
Ferrous Iron mg/L 1.6 2 2 1.6 1.4 - 0.1U - -
Point ID (Screened interval (feet-bls)) MWO008 (24 to 30 ft.)
Task MNA Y1Q1 MNA Y1Q2 MNA Y2
Sample Date 13-Aug-01 6-Dec-01 22-Aug-02
Tetrachloroethene 3 300 1U 1U 1U
Trichloroethene ] 300 1U 1.15 1U
trans-1,2-Dichloroethene ug/L 100 1000 1U 1U 1U
cis-1,2-Dichloroethene ug/L 70 700 1U 1U 1U
Vinyl chloride ug/L 1 100 1U 1U 1U
Total VOHs ug/L 1 U 1.15 1U
Field Parameter
Temperature C 29.4 28.8 28.7
pH 6.77 6.66 6.6
Redox Potential mV 4 -165 -79
Dissolved Oxyger mg/L 0.45 0.3 0.45
Conductivity umhos 0.194 0.13 91.1
Turbidity NTU 18 14 10.5
Ferrous Iron mg/L 0.1U -
Notes: "-" indicates not analyzed Yellow indicates recent results 1 U - Detection Limit (1) - Undetected (U)
BDL - Below Detection Limits ug/L - micrograms per liter

GCTL : Groundwater cleanup target level NADC : Natural Attenuation Default Concentration

Romedial Acton Plan METCALF&EDDY | AECOM
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Site Name UR Brite

Remedial Action Plan Summary

L ocation 3230 N. State Road 7, Lauderdale Lakes, FL

Media Contaminated: U Groundwater U Soil U Sediment

Type(s) of Drycleaning Solvent(s) Dischar ged:
U Perchloroethylene

U Stoddard Solvent

U Other types of solvents(FREON 113, etc.)
List:

Plume Char acteristics:
* Estimated Contaminant Mass (Ibs):

Groundwater soil _0.012
* Areaof Plume 1100 (ft2)
* Depth of Plume 7 (ft)

Groundwater Recovery and Specifications:

* No. of Recovery Wells
U Vertical U Horizontal

* Design Flow Rate/Well (gpm)

* Total Flow Rate (gpm)
* Hydraulic Conductivity (ft/day)
* Recovery Well Screen Interval (ft)

* Depth to Water (ft)

Method of Groundwater Remediation:
U Pump-and-Treat:
U Air Stripper
U Low Profile U Packed Tower
U Diffused Aerator
U Activated Carbon
U Primary Treatment U Polishing
U In Situ Air Sparging - Pressure; (psi)
* No. of Sparge Points___
U Vertical U Horizontal

* Design Air Flow Rate/Well (cfm)
* Total Air Flow Rate (cfm)
U Biosparging:

* No. of Sparge Points
U Vertical U Horizontal
* Design Air Flow Rate/Well (cfm)
U Bioremediation:
UInSitu U Ex Situ

DEP Form # 62-782.900(4)
Form Title: Remedial Action Plan

Summary
Effective Date: _ 8-5-99

DEP Site |D No. 09600002
Current Date 06/01/2007
Date of Last GW Analysis 01/17/2007

Method of Groundwater Disposal:

U Infiltration Gallery U Sanitary Sewer
U Surface Discharge/NPDES U Injection Well
U Other

Method of Soil Remediation:

U Excavation:
Volume to be excavated (ydss)
U Thermal Treatment U Land Farming On Site
U Landfill U Bioremediation
U Other

U Vapor Extraction System (VES):
* No. of Venting Wells
U Vertica U Horizontal

* VES- Applied Vacuum 25 (wg)
* Design Air Flow Rate 360 (cfm)
* Design Radius of Influence 19 (ft)

* Air Emissions Treatment
U Thermal Oxidizer U Catalytic Converter
U Carbon U Other
U Soil Bioventing:
* No. of Venting Wells
U Vertical U Horizontal

* Design Air Flow Rate (cfm)

U In Situ Bioremediation

U Other
Natural Attenuation:

U Groundwater U Soil
* Method of Evaluation:
U Historical Trends
U Site-Specific Parameters

U Other

Free Product Present: U Yes U No
* Estimated Volume (ga)
* Maximum Thickness (in)

* Method of Recovery (check al that apply):
U Manual Bailing U Skimming Pump
U Other

Estimated Time of Cleanup: 365 (days)
* Method of Estimation:
U Pore Volumes (no. of porevols. = )
U Exponential Decay (Decay Rate) (day_l)
U Groundwater Transport Model
@ Other Based on experieince at similar sites



BuckS
Stamp

BuckS
Stamp

BuckS
Stamp

BuckS
Stamp

BuckS
Stamp

BuckS
Stamp


Memorandum

Florida Department of

Environmental Protection

Remedial Action Plan Checklist

Drycleaning Solvent Cleanup Program
Hazardous Waste Cleanup Section, Florida Department of Environmental Protection

This checklist was prepared as a resource to aid Department staff and Department contractors in the cleanup of contaminated
drycleaning sites. This checklist is not intended to serve as a regulatory standard or to supersede any specific regulatory requirements.
This checklist should not be applied in blanket fashion. Technical judgment may be necessary in determining the applicability of some
items. However, all information listed that is relevant to the remedial design should be provided.

Site Name: UR Brite State Contract Site: X
Location: 3230 N. State Road 2 Lauderdale Lakes Florida Voluntary Site: ]
FAC ID No.: 09600002
Consultant:  Metcalf & Eddy, Inc.
Reviewer: Date:
Date of SAR Approval:
Page I. GENERAL Remarks
Pg.i (1) Applicable portions of RAP signed, sealed and dated by Florida P.E.
or P.G. (Chapters 471 & 492, F.S.)
Appendix A | (2) RAP summary form included
Pg.1 (3) indication whether proposed plan is for voluntary cleanup program State Cleanup
or state contracted cleanup
Pg. 9 (4) summary of ISR activities previously completed None performed
Pgs. 7,8 (5) summary of SAR findings and conclusions, and any additional data
obtained since that time, pertinent to RAP preparation, including:
Figure 2, 4 a) horizontal and vertical extent of contamination in soil and Soil only
Table 1,3 groundwater (figures showing soil plume above CTLs,
groundwater plume above CTLs, groundwater plume above
NADSCs, and groundwater DNAPL zone)
Appendix C b) volumes of affected soil and groundwater Soil only
Appendix C c) estimated mass of contaminants in soil and groundwater .012 pounds
N/A d) presence of NAPLs None present
Table 1 e) depth to water table 7.02 feet (average)

"Protect, Conserve and Manage Florida's Environment and Natural Resources"
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MEMORANDUM
Hazardous Waste Cleanup Section Staff
September 2, 1997

Page 2
Pg. 4 f) stratigraphy, including confining layer location (if present)
Figure 1, g) groundwater flow direction, gradient and velocity
Pgs. 4 -6
Pg. 4,5 h) hydraulic conductivity of aquifer and method of determination
Pg. 4,5 i) transmissivity of aquifer and method of determination
Pg.9 (6) current sampling results (within 270 days prior to RAP submittal)
Figure 2 used for remediation system design
N/A (7) latest date underground storage tanks and pipelines have tested tight, | None Present
if present at site
Pgs. 3,4 (8) potable water considerations
Pg. 3 a) method of potable water supply to area
Pg. 3 b) locations of private wells within 1/4-mile, and public wells
within 1/2-mile radius of site
N/A (9) underground utilities which may enhance contaminant transport Not Considered a conduit
shown
Pg. 10 (10) summary of selected remedial alternative (Decision Memo)
Pg. 2 a) soil and groundwater CTLs Soil — Leachability Based on GW (30
pg/kg — PCE)
Pg. 2 b) goals of active remediation Soil — Leachability Based on GW (30
pg/kg — PCE)
Pg. 2 c) remedial technologies for soil, groundwater plume and Soil — Soil Vapor Extraction (SVE)
groundwater DNAPL
(11) pre-design activities, including:
Appendix E a) project delivery analysis (sealed bid, turnkey, multiple subs, etc.) | Turnkey
Pg. 14 b) surface geophysical survey to locate underground utilities and Utilities Located through Sunshine
structures, if appropriate State Call One Center
N/A c) surveys completed to identify property boundaries and site
features
Pg. 14 d) coordination with site owner(s) regarding site access needs,
remedial system layout, and existing underground utilities and
structures
Pg. 14, 15 e) coordination with local government agencies regarding

permitting and building code requirements, and existing
underground utilities and structures
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MEMORANDUM
Hazardous Waste Cleanup Section Staff
September 2, 1997

Page 3
Pg. 14 f) coordination with utility companies regarding requirements for
hook-ups to electrical, water and other systems, and existing
underground utilities
Appendix C g) property requiring access identified All components located on target
property.
Pg. 15 h) all required local, state and federal permits identified and
conditions stated
Pgs. 14, 15 i) federal, state and local code requirements identified (e.g., UL
listed equipment)
Pgs. 14, 15 j) license requirements identified (electrician, General Contractor, M&E’s qualifying building
etc.) contractor to obtain permits.
(12) design and construction details, drawings, and specifications for
Appendix C the remedial alternative selected
(13) operational details of the remedial action, including:
Pg. 16 a) start-up testing
Pgs. 16, 17 b) site visit frequency, schedule for remediation equipment/system
maintenance & monitoring, and special O&M considerations
Pg. 12 c) disposition of any effluent Carbon treatment for 30 days
followed by atmospheric discharge
Pg. 12 d) expected contaminant concentrations in the effluent
N/A e) effluent sampling schedule if treated water is being discharged to
soils, groundwater, surface water or POTW
Pg. 12 f) expected concentrations and quantities (Ibs/day) of any
contaminants which are reasonably expected to be discharged into
the air, sampling schedule, and method of air emissions treatment
(if required)
N/A g) details of the treatment or disposition of any sludge/solid waste Excavated soils only
expected to be produced
N/A h) rates and concentrations of any in situ enhancement technologies
Pgs. 16 - 18 i) tables which summarize the proposed samples and analyses for
each pertinent medium, including QA samples
N/A j) water table contours to be determined at monthly or quarterly
sampling events
Pgs. 17, 18 (14) proposed methodology including post remedial action soil

sampling and groundwater monitoring as applicable for evaluation
of the site status after the remedial action is complete to verify
accomplishment of the objective of the RAP

Printed on recycled paper.




MEMORANDUM
Hazardous Waste Cleanup Section Staff
September 2, 1997

Page 4
Pg. 13 (15) feasibility of leasing equipment considered (cost cannot exceed A new trailer will be provided.
purchase price) Leasing is not cost effective.
Pg. 15 (16) nuisance noise and odor to neighbors avoided by careful location of | Nuisance noise not expected
equipment items and exhaust stacks or other mitigating measures
Pg. 15 (17) fencing, covering, and/or enclosing treatment area considered Equipment trailer
Pg. 14 (18) power requirements and electrical system design addressed, 230 volt, 3 phase
including surge protection
Pg. 14 (19) telemetry considered Telemetry not proposed
Pg. 14 (20) locks provided for wells, vaults, treatment compound, electrical
panel, etc.
Appendix F | (21) itemized cost estimate for project: capital, operation, maintenance, | Installation & Startup - $115,000
sampling and closure Operation & Maintenance - $32,000
Pgs. 15, 16 (22) statement that signed and sealed as-built (record) documents will
be provided, including system startup activities
(23) cleanup time
Pg. 19 a) estimated time of cleanup: groundwater, soil 6 months to 1 year
Pg. 19 b) method used to determine cleanup time
Pg. 17 ¢) schedule for procurement, pre-construction activities,
construction, and O & M
(24) rules and regulations
Pg. 14 a) Underground work complies with the Florida Trench Safety Act,
Sections 553.60 - 553.64, F.S.
Pg. 14 b) Underground work complies with the Underground Facility
Damage Prevention and Safety Act, Sections 556.101 - 556.111,
F.S.
Pg. 14 c¢) Hazardous materials/waste handling, storage, transporting and
disposal performed in accordance with Chapter 62-730, F.A.C.
(see 9/29/98 FDEP memo, Bill Linn, “Updated Investigation
Derived Wastes (IDW) Best Management Practices™)
N/A d) Water well design meets requirements of Chapter 62-532, F.A.C. | No water wells installed
N/A e) Construction, repair and abandonment of water wells performed | No water wells abandoned

by contractor licensed in accordance with Chapter 62-531, F.A.C.
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MEMORANDUM
Hazardous Waste Cleanup Section Staff
September 2, 1997

Page 5
Pg. 15 f) electrical and plumbing work, underground utility construction
and excavation, and pollutant storage system installation and
removal performed in accordance with Chapters 489 & 553, F.S.
Pg. 15 g) health and safety procedures meet the requirements of OSHA
specified in Title 29, CFR
Pg. 15 h) warning signs in accordance with Chapter 62-730, F.A.C.
(treatment systems)
Pg. 18 i) sampling and analysis QA/QC in accordance with Chapter 62-
160, F.A.C.
N/A I1. SOIL EXCAVATION AND OFF-SITE
LANDFILLING/TREATMENT
111.SOIL VACUUM EXTRACTION
(1) special considerations
Pgs. 3,4 a) relatively permeable soil (rule of thumb: permeability should be
greater than 10 9 sq cm)
Table 1 b) depth to groundwater > 3 feet (or dewatering considered) 7.02 feet (average)
Pg. 10 c) relatively volatile contaminants PCE
N/A (2) pilot study (generally not required unless suitability of site No Pilot Test Performed
conditions is marginal or contaminated soils area is relatively large)
N/A a) pilot test components designed and located for cost-effective
subsequent integration into full-scale design
N/A b) diagram of pilot layout indicating location, diameter and
screened interval of vapor extraction well, radial distance of
monitoring points from the vapor extraction well, and vapor
treatment equipment (if required)
N/A c) test duration
N/A d) air flow rate (cfm)
N/A e) vacuum at extraction well
N/A ) vacuum readings at appropriate monitoring wells and/or

manometers at various radial distances from extraction well to aid
in full-scale design
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Hazardous Waste Cleanup Section Staff
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Page 6

N/A g) radius of influence (ft); vacuum (inches of water) at limit of
radius of influence

N/A h) water elevations at monitoring wells to assess groundwater
mounding; observed mound (inches)

N/A i) measurement of off-gas contaminant concentrations for the
purpose of selecting and sizing cost-effective off-gas treatment for
full-scale system (typically beginning, middle & end of test)

N/A j) determination of soil permeability

(3) full-scale design

N/A a) flow models and multiphase transport models considered to select
appropriate air flow velocity and locate extraction wells,
if necessary

N/A b) air injection and passive inlet wells considered to enhance air Not currently proposed
flow rates

N/A ¢) enhancements such as heated air injection considered to increase | Not currently proposed
contaminant volatility

Appendix C d) evaluation of options for well locations (parking lot, beneath
building, etc.), orientation (vertical, horizontal or slanted) and
construction (open trenching, directional drilling, etc.)

Figure 3 e) extraction well location(s) and radius of influence (ft);

Appendix C overlapping radii for adequate coverage of contaminated soils

Appendix C f) vapor extraction well(s) construction details:

Appendix C 1) number of wells; cfm each well; total cfm; well orientation;
well diameter; well depth; screen length and slot size; screened
interval (ft bls); well sealed with bentonite or non-shrinking grout
at screen design depth to prevent short-circuiting; filter pack
around screen; bottom plug; casing material (PVC, HDPE, SS,
etc.)

Appendix C 2) screen location close to water table to optimize collection of
vapors across vadose depth but not so close as to collect
excessive water

g) pneumatic design

Appendix D 1) operating vacuum at well-head(s) (inches water)

Appendix D 2) calculation of piping system friction losses

Appendix D 3) calculation of vacuum pump motor hp based on system losses

plus required vacuum at well-head
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MEMORANDUM
Hazardous Waste Cleanup Section Staff
September 2, 1997

Page 7
Pg. 11 h) vacuum source type: regenerative blower; positive displacement
vacuum pump; other:
Appendix D 1) design cfm at inches of water; operating cfm at inches
of water
Appendix D 2) mfr; model; motor hp; rpm; performance curves
Appendix D 3) materials of construction and/or assembly to minimize
potential for sparking and friction (nonferrous), and corrosion, as
appropriate
Appendix D 4) explosion proof motor and other electrical system components
specified as appropriate to meet requirements of Series 500
articles of the National Electrical Code
Pg. 12 5) protected by thermal overload shut-offs
Appendix D i) moisture separator/condensation trap (“knock out pot”) and in-
line particulate filter prior to inlet of vacuum pump
Appendix C j) surface sealing provided for vacuum extraction if necessary, or
existing concrete or asphalt adequate
k) safety considerations:
N/A 1) system operation at approximately 25% of Lower Explosive
Limit (LEL)
Appendix C 2) bleed valve provided to control flammable vapor
concentrations
Appendix C I) instrumentation, gauges and appurtenances:
Appendix C 1) vacuum gauges at each well and suction side of vacuum pump;
temperature gauges at vacuum pump and/or exhaust gas stack
Appendix C 2) sample ports for influent from each well, at the vacuum pump,
and for the off-gas from the treatment unit
Appendix C 3) air flow control: shutoff/throttling valve at each well; other air
flow control device or method
Appendix C 4) high level switch in knock out pot to either shut down vacuum
pump or drain the pot (w/proper treatment or disposal of the
contaminated water)
Appendix C 5) flow meter at wells and vacuum pump (needed to calculate
mass emission rate)
Appendix C 6) vacuum relief valve before vacuum pump

Printed on recycled paper.




MEMORANDUM
Hazardous Waste Cleanup Section Staff
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Appendix C 7) silencer for vacuum pump/blower

Pg. 12 m) air emissions (general):

Pg. 12 1) expected concentrations and quantities of any contaminants
discharged to air

Pg. 12 2) method of cost-effective off-gas treatment to be provided, at a
minimum during first 30 days of operation. Provide details in
Sections IV & V (for carbon adsorption), or details of any
alternative method proposed

Appendix C n) manifold piping:

Pg. 15 1) vacuum or pressure tested

Pg. 15 2) sloped toward well or liquid traps

Pg. 15 3) pipe materials (PVC, HDPE, SS, etc.) and diameter

Pg. 15 4) routing (above or below ground), burial depth and trench
details

Appendix C 0) well-heads: consider below grade vaults and flush-mounted,

traffic bearing covers

Pg. 17 p) system monitoring proposal provided:

Pg. 17 1) air emissions sampling and analyses (weekly for first month,
monthly for next two months, quarterly thereafter)

N/A 2) provision for monitoring wells to serve as vacuum
measurement locations (at various radial distances from
extraction wells), or other provisions for verification of proper
operation

IV. VAPOR-PHASE TREATMENT - GENERAL

Pg. 12 (1) estimate life-cycle air flow rates, contaminant concentrations &

mass emission rates, and other design parameters

Pg. 12 (2) complies with March 13, 2000 FDEP memo, Brent Hartsfield,

“Considerations for Air Emissions from Hazardous Waste Cleanup
Sites”
N/A (3) cost-effectiveness evaluation of alternative technologies (carbon

adsorption, synthetic resin adsorption, catalytic oxidation,
condensation, etc.)
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Page 9
V. VAPOR-PHASE CARBON ADSORPTION
Appendix D | (1) mechanical details, sizing calculations, and operational
parameters:
Appendix D a)effect of gas temperature on adsorption (heat exchanger Carbon placed before blower to
considered) minimize temperature effects
Appendix D b) effect of moisture level on adsorption (air/water separator Moisture Separator placed ahead of
considered) carbon to minimize moisture effects
Pg. 12 c) retention (expressed as a percent or pounds of contaminant
adsorbed per pound of carbon)
Pg. 12 d) estimated carbon usage rate
N/A e) empty bed contact time (EBCT)
N/A f) gas loading rate (cfm/sq. ft.)
Appendix D g) configuration of carbon vessels in series and/or parallel
Appendix D h) exhaust/diffuser stack
Appendix D i) pressure drop
Pg. 12 j) proper disposal/regeneration and replacement of spent carbon
Appendix C k) vessel diameter, height, carbon capacity (lbs), rated air flow rate
(cfm), pressure rating, and materials of construction
Appendix D I) carbon specifications
Appendix D | (2) instrumentation, controls, gauges and valves:
Appendix D a) high pressure shutdown switch and pressure relief valve
Appendix D b) pressure gauges
Appendix D c) temperature gauges
Appendix D d) sampling ports
(3) safety considerations:
N/A a) evaluation of need to isolate carbon units from other equipment
items in the process train by an in-line flame arrestor
N/A b)identification of the Lower Explosive Limit (LEL) for

contaminants
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Page 10
N/A c) observance of appropriate requirements in Series 500 articles of
the National Electrical Code
N/A d) evaluation of fire potential from highly oxidizable contaminants
N/A VI. GROUNDWATER EXTRACTION
N/A VII. GROUNDWATER TREATMENT SYSTEM-
GENERAL
N/A VIII. AIR STRIPPING TREATMENT PROCESS
N/A IX. LIQUID-PHASE CARBON ADSORPTION
N/A X. INFILTRATION GALLERY
N/A XI1. INJECTION WELL
N/A XIl. ALTERNATIVE EFFLUENT DISPOSAL
METHODS
N/A X1 IN SITU AIR SPARGING OF GROUNDWATER
N/A XIV. MULTI-PHASE EXTRACTION
N/A XV. IN SITU BIOREMEDIATION
N/A

XVI. INSITU CHEMICAL OXIDATION
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N/A XVII. IN SITU FLUSHING

N/A XVIIl. PERMEABLE TREATMENT WALLS
(reserved)

N/A XIX. RECIRCULATING WELLS (reserved)

N/A XX. IN SITU THERMAL PROCESSES (reserved)

Printed on recycled paper.
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Appendix C

Soil Contaminant Mass Calculations

PCE Volume Calculation

Variable Value units Parameter _
Obtained from Soil Area in Figure 4
- 2
Area of Plume = 1100 ft Approx 20' by 55'
Depth of Contamination = 6 ft Depth interval of 1 to 7 feet bls
PCE Volume= 6,600  ft°
Analytical Soil Boring Data
PCE
PCE Location li)ffg‘::)s Concentration
(ug/kg)
SB005 6 14
SB006 2 7
SB009 2 9
SB010 6 42
Total PCE Concentration = 72
Average PCE Concentration = 18.0
PCE Mass Calculation
Variable Value units Parameter
p 100 lb/ft> Soil Specific Mass
Vpce 6600 ft* PCE Plume Volume
Crce 18.0 ug/kg Average PCE Concentration
1ug= 1.00E-06 g Conversion Factor
1lb= 454 g Conversion Factor
1lb= 0.454 kg Conversion Factor

Mass Equation

PCE Mass Equation= Vpce * p * Cpce * 0.454 / (1000000 * 454)

PCE Mass =

0.012

Ibs

UR Brite
Remedial Action Plan

Page 1 of 11
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Appendix C
Johnsons Equations Calculations
Data from From Elite Cleaners

CALCULATION DATA

Observed Data 1/19/2006 (Elite Cleaners) Johnson's Equation (Elite Cleaners) Median {Elite Cleaners I(Observgd) / Elite
Cleaners (Johnson's Equation)}
Vacuum at Radius of " Radius of N Radius of
VEW-2 ("wg) Influence (ft) Flow (scfm) Vacuum ("wg) Influence (ft) Flow (scfm) Vacuum ("wg) Influence (ft) Flow (scfm)
17.0 16.8 90 17.0 16.8 82 17.0 16.8 86
234 19.0 115 23.4 19.0 111 234 19.0 113
30.1 20.2 140 30.1 20.2 143 30.1 20.2 141
334 21.0 165 33.4 21.0 158 334 21.0 161
41.8 22.0 190 41.8 22.0 198 41.8 22.0 194
47.0 22.5 215 47.0 22.5 223 47.0 22.5 219
NOTES: Bold Blue: Values obtained using Johnson's Equation Bold Red: Values obtained from the median of both the step test and Johnson's equation
Design specifications for UR Brite
Description Symbol Units
Height of Screen H 6 ft
pi 3.14159
Soil Permeability k 4.36745 darcy
Viscosity u 0.0185 cp
Absolute Pressure Pw 0.93860 atm
25.0 "wg
P
resetre P 0.06140 atm
Ambient Pressure Patm 1 atm
Well Radius Rw 2 inches
Influence Radius Ri 228 inches
Johnson's Equation| Q = (H*pi*(k/u)*Pw)*((1-(Patm/Pw)?)/(LN(RW/R)))
Johnson's Equation Q= | 119 | scfm
UR Brite .
METCALF&EDDY | AECOM

Remedial Action Plan
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Appendix C
Johnsons Equations Calculations (Median)
Three Vapor Extraction Wells

Vacuum vs Flow Rate
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Appendix C
Johnsons Equations Calculations (Median)

Radius of Influence vs Flow Rate
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Appendix C
Former Elite Cleaners Step Test

Date: 19-Jan-06
Start Time: 10:15 AM

Finish Time: 12:30 PM
Weather: Cloudy Conditions and 71°F
able at VEW-2: 8.55 ft

. Distance from
Well Location VEW-2 (ft)
VEW-2 0.16
VMP-1 29
VMP-2 9.5
VMP-3 10
VMP-4 14
VMP-5 35.5
Step Number: #1 #2 #3 #4 #5 #6
Flow Rate (scfm) 215 190 165 140 115 90
Well ID Vacuum ("wg)
VEW-2 47 41.8 33.4 30.1 23.4 17
VMP-1 0 0 0 0 0 0
VMP-2 1.8 1.5 1.2 1 0.7 0.4
VMP-3 4.2 3.5 2.9 2.5 1.9 1.3
VMP-4 4 3.4 2.8 2.4 1.8 1.2
VMP-5 0 0 0 0 0 0
UR Brite e
Remedial Action Plan METCALF & EDDY ‘ AECOM
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test #1
VEW-2 Flow Rate = 215 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test #2
VEW-2 Flow Rate = 190 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test #3
VEW-2 Flow Rate = 165 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test #4
VEW-2 Flow Rate = 140 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test #5
VEW-2 Flow Rate = 115 scfm
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Appendix C

Former Elite Cleaners Step Test - January 19, 2006
Step Test #6
VEW-2 Flow Rate = 90 scfm
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Appendix C
Soil Vapor Extraction System Blower Specification

The design basis for the calculations presented here are based on the Darcy-
Weisbach friction factor equation found in the text " Industrial Ventilation" 20th
edition, published by the American Conference of Governmental Industrial
Hygienists. The equation is:

where,
h = frictional losses in the pipe, "wg
f = friction factor, dimensionless
L = piping length, ft
d = pipe diameter, ft
VP = air flow velocity pressure, "wg

In order to calculate the applicable friction factor (f), the Churchill correlation
will be used. This correlation is given by the following:

[( 8)*12 N-312)1M(1/12)
f = 8% [t (A%B) ]
[ (Re) ]

where,
Re = pdV/u; p=density, V=air velocity, u=air viscosity

{ [(Mnh0.9 (k) I}
A= {2457 xLn | + I
{ [ (Re) (3.7d) I}

B = (37,530/Re)"16
K = surface roughness relative to pipe diameter, ft

Additional losses must also be calculated for fittings and system operating units.
The velocity pressure method is used to determine the lossed through these
fittings. Fitting losses are estimated from loss coefficients (K) multiplied by the
piping air flow velocity pressure (VP). Fitting loss coefficients were obtained from
"Perry's Chemical Engineering Handbook", 6th edition. the relevant equation is:

[ h = k * VP |

The calculations will be separated into suction-side and pressure-side, based
on the blower location. The soil vapor extraction system schematic figure of
the text provides the schematic system and a plan view of the piping layout.

UR Brite

Remedial Action Plan METCALF & EDDY | AECOM
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Appendix C
Soil Vapor Extraction System Blower Specification

VEW No. 1 SUCTION-SIDE CALCULATIONS AND DATA:

Expected Air Flow Rate, Q: 120.0 scfm
Pipe Diameter: 3"
Air Velocity [4Q/(60*3.14*d"2)]: 40.74 ft/s
Air Velocity Pressure [p*(V/1096)"2]: 0.37 "wg
Length of Straight Pipe: 20 ft
Fittings and Other Losses: # K
90 Elbow Sweeps: 6 0.45
60 Elbow Sweeps: 0 0.30
45 Elbow Sweeps: 2 0.23
30 Elbow Sweeps: 0 0.15
Manual Flow Valves: 1 1.00
Bushings at VEW: 0 0.45
4"/3" Reducer at Vacuum Motor: 1 0.21
Branching Tees (30 deg angle): 1 0.18
| Total Fitting Loss Factor: 4.54
Other Equipment: # hl ("wg)
Air/Water Separator: 0 0.00
Flowmeter : 1 2.00
Particulate Air Filter 0 0.00
Determination of the Churchill friction factor:
A ={-2.457 Ln[((7/Re)"0.9) + (k/3.7d)]}*16
B = (37,530/Re)"16
Re = pdV/u ; p = 0.075 Ib/ft"3, u = 1.24E-05 Ib/ft-s
= 6.16E+04
k = 0.0005 ft (Absolute surface roughness for PVC)
Therefore,
A= 7.41E+19 and B= 3.60E-04
and,
f = 8[(8/Re)*12 + (A + B)*-3/2]"1/12
= 0.0263
Frictional Loss Calculations:
Total Piping Frictional Loss 0.78 "wg
Total Fitting Frictional Loss 3.69 "wg
Potential(Gravitational) Loss 0.12 "wg
Vacuum @ VEW-1 25.00 "wg
Well Net Suction Head Required 29.59 "wg

UR Brite
Remedial Action Plan

METCALF&EDDY | AECOM
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Appendix C
Soil Vapor Extraction System Blower Specification

VEW No. 2 SUCTION-SIDE CALCULATIONS AND DATA:

Expected Air Flow Rate, Q: 120.0 scfm
Pipe Diameter: 3"
Air Velocity [4Q/(60*3.14*d"2)]: 40.74 ft/s
Air Velocity Pressure [p*(V/1096)"2]: 0.37 "wg
Length of Straight Pipe: 50 ft
Fittings and Other Losses: # K
90 Elbow Sweeps: 6 0.45
60 Elbow Sweeps: 0 0.30
45 Elbow Sweeps: 2 0.23
30 Elbow Sweeps: 0 0.15
Manual Flow Valves: 1 1.00
Bushings at VEW: 0 0.45
4"/3" Reducer at Vacuum Motor: 1 0.21
Branching Tees (30 deg angle): 1 0.18
| Total Fitting Loss Factor: 4.54
Other Equipment: # hl ("wg)
Air/Water Separator: 0 0.00
Flowmeter : 1 2.00
Particulate Air Filter 0 0.00
Determination of the Churchill friction factor:
A ={-2.457 Ln[((7/Re)"0.9) + (k/3.7d)]}*16
B = (37,530/Re)"16
Re = pdV/u ; p = 0.075 Ib/ft"3, u = 1.24E-05 Ib/ft-s
= 6.16E+04
k = 0.0005 ft (Absolute surface roughness for PVC)
Therefore,
A= 7.41E+19 and B= 3.60E-04
and,
f = 8[(8/Re)*12 + (A + B)*-3/2]"1/12
= 0.0263
Frictional Loss Calculations:
Total Piping Frictional Loss 1.96 "wg
Total Fitting Frictional Loss 3.69 "wg
Potential(Gravitational) Loss 0.12 "wg
Vacuum @ VEW-2 25.00 "wg
Well Net Suction Head Required 30.77 "wg

UR Brite
Remedial Action Plan

METCALF&EDDY | AECOM
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Appendix C
Soil Vapor Extraction System Blower Specification

VEW No. 3 SUCTION-SIDE CALCULATIONS AND DATA:

Expected Air Flow Rate, Q: 120.0 scfm
Pipe Diameter: 3"
Air Velocity [4Q/(60*3.14*d"2)]: 40.74 ft/s
Air Velocity Pressure [p*(V/1096)"2]: 0.37 "wg
Length of Straight Pipe: 75 ft
Fittings and Other Losses: # K
90 Elbow Sweeps: 6 0.45
60 Elbow Sweeps: 0 0.30
45 Elbow Sweeps: 2 0.23
30 Elbow Sweeps: 0 0.15
Manual Flow Valves: 1 1.00
Bushings at VEW: 0 0.45
4"/3" Reducer at Vacuum Motor: 1 0.21
Branching Tees (30 deg angle): 1 0.18
| Total Fitting Loss Factor: 4.54
Other Equipment: # hl ("wg)
Air/Water Separator: 0 0.00
Flowmeter : 1 2.00
Particulate Air Filter 0 0.00
Determination of the Churchill friction factor:
A ={-2.457 Ln[((7/Re)"0.9) + (k/3.7d)]}*16
B = (37,530/Re)"16
Re = pdV/u ; p = 0.075 Ib/ft"3, u = 1.24E-05 Ib/ft-s
= 6.16E+04
k = 0.0005 ft (Absolute surface roughness for PVC)
Therefore,
A= 7.41E+19 and B= 3.60E-04
and,
f = 8[(8/Re)*12 + (A + B)*-3/2]"1/12
= 0.0263
Frictional Loss Calculations:
Total Piping Frictional Loss 294  "wg
Total Fitting Frictional Loss 3.69 "wg
Potential(Gravitational) Loss 0.12 "wg
Vacuum @ VEW 25.00 "wg
Well Net Suction Head Required 31.75 "wg

UR Brite
Remedial Action Plan
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Appendix C
Soil Vapor Extraction System Blower Specification

VEW MANIFOLD SUCTION-SIDE CALCULATIONS AND DATA:

Expected Air Flow Rate, Q: 360.0 scfm
Pipe Diameter: 4"
Air Velocity [4Q/(60*3.14*d"2)]: 68.75 ft/s
Air Velocity Pressure [p*(V/1096)"2]: 1.06 "wg
Length of Straight Pipe: 5 ft
Fittings and Other Losses: # K
90 Elbow Sweeps: 6 0.45
60 Elbow Sweeps: 2 0.30
45 Elbow Sweeps: 4 0.23
30 Elbow Sweeps: 0 0.15
Manual Flow Valves: 3 1.00
Flow Indicator Pitot 2 0.67
4"/3" Reducer at A/W Separator: 1 0.21
4.5"/2.5" Reducer at Particulate Filter: 1 0.35
Branching Tees (30 deg angle): 0 0.18
| Total Fitting Loss Factor: 9.10
Other Equipment (from manufacturer): # hl ("wg)
Air/Water Separator: 1 0.50
Particulate Air Filter 1 4.00
Carbon Off-gas Units 1 4.00
Determination of the Churchill friction factor:
A ={-2.457 Ln[((7/Re)"0.9) + (k/3.7d)]}"16
B = (37,530/Re)"16
Re = pdV/u ; p = 0.075 Ib/ft"3, u = 1.24E-05 Ib/ft-s
= 1.04E+05
k = 0.0005 ft (Absolute surface roughness for PVC)
Therefore,
A= 7.41E+19 and B = 8.32E-08
and,
f = 8[(8/Re)*12 + (A + B)"-3/2]71/12
= 0.026263329
Frictional Loss Calculations:
Total Piping Frictional Loss 0.42 "wg
Total Fitting Frictional Loss 18.17 "wg
Potential(Gravitational) Loss 0.12 "wg
Maximum Suction Required @ VEW'S 31.75 "wg
System Net Suction Head Required 50.46 "wg
UR Brite -
AL " /~$
e A i METCALF & EDDY | AECOM
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Appendix C
Soil Vapor Extraction System Blower Specification

SYSTEM PRESSURE-SIDE CALCULATIONS AND DATA:

From Blower to Stack

Expected Air Flow Rate, Q: 360.0 scfm
Pipe Diameter: 4"
Air Velocity [4Q/(60*3.14*d"2)]: 68.75 ft/s
Air Velocity Pressure [p*(V/1096)"2]: 1.06 "wg
Length of Straight Pipe: 20 ft
Fittings and Other Losses: # K
90 Elbow Sweeps: 2 0.45
60 Elbow Sweeps: 0 0.30
45 Elbow Sweeps: 0 0.23
30 Elbow Sweeps: 0 0.15
Manual Flow Valves: 0 1.00
2.5"/3" Reducer at Blower Exhaust: 0 0.18
Branching Tees: 0 1.00
| Total Fitting Loss Factor: 0.90
Determination of the Churchill friction factor:
A ={-2.457 Ln[((7/Re)"0.9) + (k/3.7d)]}"16
B = (37,530/Re)"16
Re = pdV/u ; p = 0.075 Ib/ft"3, u = 1.24E-05 Ib/ft-s
= 1.39E+05
k = 0.0005 ft (Absolute surface roughness for PVC)
Therefore,
A= 1.85E+20 and B = 8.33E-10
and,
f = 8[(8/Re)*12 + (A + B)*-3/2]"1/12
= 0.0234
Frictional Loss Calculations:
Total Piping Frictional Loss 1.49 “"wg
Total Fitting Frictional Loss 0.96 "wg
Potential(Gravitational) Loss 0.43 "wg
System Net Pressure Head Reqd. 2.88 "wg

UR Brite
Remedial Action Plan

METCALF&EDDY | AECOM

Page 6 of 7



Appendix C
Soil Vapor Extraction System Blower Specification

VAPOR EXTRACTION SYSTEM BLOWER SELECTION

BLOWER SPECIFICATION :

NET SUCTION HEAD = 50.46 "wg
NET PRESSURE HEAD = 2.88 "wg
53.34 "wg
SAFETY FACTOR = 1.25
67 "wg
DESIGN FLOW RATE = 360 scfm

Based on availability of equipment in FDEP stock, the following explosion
proof Rotron Regenerative Blower has been selected:

Rotron EN909BG72WL, 410 scfm @ 63 "wg (60Hz) , 15 HP, 3-phase, XP

Note: Selected system is equipped with variable speed drive to adjust system to
meet site requirements.

The following moisture separator has been selected:

Rotron MS600B

The following particulate filter and silencer has been selected:

Rotron #516465 Rotron #516264 (Muffler)

The following carbon vessel has been selected (1 qty):

Tetrasolv VR-140

PREPARED BY: M.Sanchez REVIEWED BY: DATE

UR Brite METCALF&EDDY | AECOM

Remedial Action Plan
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1 6

CALL 48

BEFORE YOU DIG

ITS THE LAM
1-800-432-4770

LEGEND AND
ABBREVIATIONS:
TRAILER EQUIPMENT SCHEDULE: Fi FLOW METER
1D DESCRIPTION | MANUFACTURER [ MODEL RANGE BFV BUTTERFLY VALVE
F1l Flow Indicator Dwyer DS-300-4 é(()jOFIZ/?O BV BALL VALVE
V1 Vacuum Gauge Winter’s P343V E\)N 1 g 0 Eg/ (S;MA_EEI C\I{:%LVE
T1 Temperature Winter’s T30025-B8 0-250F Pl PRESSURE GAUGE
Gauge Tl TEMPERATURE GAUGE
LSHH | Level Switch Madison M7700 PSV VACUUM RELIEF VALVE
F2 Flow Indicator | Rotron FM30C250Q 50-250 AW AIR/WATER SEPARATOR
_ SCEM LSHH AW HIGH WATER SHUTOFF
Pl Pressure Gauge Winter’s P340 0-15"W.C. PF SWITCH
A e Rotron MEG00B B PARTICULATE FILTER
B Regenerative Rotron EN909BG72WL T BLOWER
Blower PI CARBON UNIT
PF P?rticle Filter Solberg CSL-235P-400 FVACUUM GAUGE’ TYPICAL i
?S glletI:CSTU " itoddard 311{3142\0@'1' DlRECT READ FLOW METER SAMPLE PORT
S e : (0-200 SCFM, TYPICAL)
~INFLUENT 4" ALUMINUM
3" SCH. 80 PVC x SLIP THREAD FEMALE CAMLOCK W/DUST COVER
ADAPTER (FERNCO OR EQUAL) EFFLUENT, PVC TEE AT TOP.
C\? T AL PIPED THROUGH THE ROOF.
CLEANQUT, TYP.
N\ :: : cP-1 \I
RUN PIPES UP INTERIOR WALL AND BFv
OVER THROUGH CEILING JOISTS, SEE <k> INSIDE | ouTsiDE
"HORIZONTAL SVE PIPE SUPPORT W TRAILER| TRAILER o 4" GALVANIZED
DETAIL” ON SHEET C-7 P
SEE "FIRE RATED co @ @ 0 Ve | @ @CP W‘
EXISTING WALL SEAL " h T ot i i || Vel
BUILDING DETAIL ON SHEET BFV BFV i
AN : c-7 S Y Y (:)—m
O A 1
‘B o | P9 -3
RUN PIPES DOWN o = b f T i~ L
REAR (EAST SIDE) N IR \ THROUGH T
OF BUILDING, MOUNT I B 3" SCH. 80 PVCxSLIPXTHREAD FLOOR
WITH UNISTRUT————] FEMALE ADAPTOR
\\ =s-g
GRADE ~~ M
&Y (&Y ololo NOTES:
S 1S SIolG 1. PIPING TO BE SCHEDULE 40 PVC BELOW GROUND AND
g|g g]g T\ SCHEDULE 80 PVC ABQOVE GROUND.
s ' CLEANCUT TO GRADE, TYP. 2. ALL HOSE SETS TO HAVE FEMALE CAMLOCKS.
__S _S-> __‘S
; = A
¥ ¥ e 3. ALL CARBON TANKS & PIPES TO HAVE MALE CAMLOCKS.
VEW-3 VEW-2 VEW—1

)
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2 | 3 | 4 |

EFHEYDLIDIG

ITS THE LAM
1-800-432-4770

)

Sunshine State One Call of Flarida, Inc.

GENERAL DESCRIPTION OF WORK:

1. SAW-CUT AND TRENCH FOR ALL UNDERGROUND PIPING (SEE DETAILS ON SHEET C-5).

2. INSTALL VES TRAILER (APPROX. SIZE 12’Lx8'Wx8'H).

3. VES TRAILER TO BE PROVIDED WITH (5) 55-GALLON BARRELS WITH REFLECTIVE TAPE AS PROTECTIVE
BARRICADES AROUND TRAILER. BARRELS SHALL BE PLACARDED IN ACCORDANCE WITH CH. 62-730 FAC. FILL
BARRELS WMITH WATER.

4. FURNISH AND INSTALL PIPE AND CONDUIT SHOWN.
5. FURNISH AND INSTALL VAPOR EXTRACTION WELLS VEW-1 THRU 3.

6. PROVIDE 100 AMP 208V, 3 PHASE SERVICE, CONTROL PANEL AND TEMPORARY ELECTRICAL SERVICE.
7. FURNISH AND INSTALL VACUUM MONITORING POINTS VMP-1 THRU 3.

8. ALL UNDERGROUND WORK TO COMPLY WITH THE FLORIDA TRENCH SAFETY ACT, SECTIONS 553.60
THROUGH 553.64 F.S. AND UNDERGROUND FACILITY DAMAGE PREVENTION AND SAFETY SECTIONS 556.101

THROUGH 553.111 F.S.

9. CONTRACTOR TO PROVIDE SITE SAFETY PLAN. SITE SAFETY PLAN IN ACCORDANCE WITH OSHA AND 29 CFR
REQUIREMENTS.

10. BACKFILL ALL EXCAVATED TRENCHES WITH CLEAN, GRANULAR FILL. RESTORE ALL EXCAVATED AREAS
TO ORIGINAL CONDITION IN ACCORDANCE WITH DRAWINGS.

11. CONTRACTOR TO PROVIDE CONCRETE SLAB AS DETAILED ON THE VERTICAL VAPOR EXTRACTION WELL
(VEW-1) DETALL.

12. CONTRACTOR SHALL MAKE EVERY EFFORT TO MINIMIZE DISRUPTION TO EXISTING BUSINESSES AND SHALL
COORDINATE EXCAVATION AND CONCRETE POUR WITH THE BUSINESS MANAGERS. UTILITIES AND SITE
CONDITIONS SHOWN ARE APPROXIMATE. CONTRACTOR TO VERIFY ALL EXISTING CONDITIONS AND DIMENSIONS
BEFORE STARTING WORK.

13. ALL EQUIPMENT, GAUGES, PIPE AND CONDUIT NECESSARY MAY NOT BE SHOWN FOR CLARITY. THE
CONTRACTOR IS RESPONSIBLE FOR SUCH ITEMS.

14. THE SCOPE OF WORK FOR THIS PROJECT DOES NOT REQUIRE THE USE OF ANY GASES NOR ANY HAZARDOUS
MATERIALS/WASTE STORAGE ON SITE. THE CARBON UNITS SHOWN ON THE DRAWINGS SHALL BE USED TO TREAT
EXTRACTED SOIL VAPORS FOR APPROXIMATELY 60 DAYS. THE CARBONS UNITS SHALL THEN BE REMOVED AND
DISPOSED OF.

15, ESTIMATED TIME OF TRAILER ONSITE IS 1 YEAR.

16. ACCESS TO RIGHT-OF—WAY COORDINATED WITH CITY UTILTIES SERVICES DEPT., FLORIDA PUBLIC UTILITIES,
ADELPHIA CABLE, FLORIDA POWER & LIGHT, BELLSOUTH AND BELLSOUTH COMMUNICATION.

SCALE:

13450 W. SUNRISE BLVD., SUITE 200
SUNRISE, FLORIDA 33323
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8"9 TRAFFIC BEARING MANHOLE 4" PLUG WITH SEALNG O—RING (CONCRETE) 7

FRAME AND COVER
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EXISTING
GRADE

(ASPHALT)—\

GROUT

KBW TRAFFIC BEARING MANHOLE AND COVER

AIRTIGHT LOCKING CAP

6" BENTONITE SEAL

1"¢ SCH. 40 PVC,
0.010” SLOTTED SCREEN—"]

SAND PACK 6/20 ——— |

6”9

VACUUM MONITORING

POINT

(VMP—1)

NOT TO SCALE

CALL

Sunshine State One Call of Flarida, Inc.

48 HOURS

BEFORE YOU DIG
S %

1-800-432-4770

BENTONITE SEAL

1"¢ SCH. 40 PVC, 0.010"

SLOTTED SCREEN

SAND PACK 6/20 ——— |

v .
N I
.. -

5!_011

VACUUM MONITORING POINT

(WP—2 & 3)
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! ] 2 ] 3 ] 4 ] 5 ] 6
SAWCUT EXISTING NEW ASPHALT OR GRASS W/ TOPSOIL EXISTING ASPHALT OR
LEGEND ASPHALT GRASS rz"
% (A) EARTH ANCHORS 30" LONG. ANCHOR TIE 3 -
DOWN SYSTEM TO WITHSTAND HURRICANE Tz wu s T
FORCE WINDS IN ACCORDANCE WITH FLORIDA CIGLS
BUILDING CODE. INSTALL IN ACCORDANCE WITH / 08 &
MANUFACTURER’S RECOMMENDATIONS. t CEW BASE COURSE / t
AP IIPP I 7
o (B) 1/2" CABLE (GALV.)
12” 12’9
] (C) 1/2" CABLE CLAMPS UMIT oF | MIN. MIN.
@ @ EXCAVATED
AREA
(C) — CLAMPS 4GA STRAP (B) — TYPICAL (4)

(A)— TYPICAL (4)

GENERAL NOTES:

1. WIND DESIGN CRITERIA PER FLORIDA BUILDING CODE SECTION 1606

EFHEYDLIDIG

ITS THE LAM

1-800-432-4770

TYPICAL TRENCH SECTION—ASPHALT OR GRASS

NOT TO SCALE

NUMBER
f—

a. BASIC WIND SPPED = 145 MPH SAWCUT EXISTING 4,000 PSI CONCRETE
b. EXPOSURE C CONCRETE
c. WIND DESIGN PRESSURE = 30.86 PSF (MWFRS) \\n /—6x6 10/10 W.W.F. w
d. IMPORTANCE FACTOR = 0.77 o aed i RPN | 3 H L
+ \,. . £ SETENS RARNEL VIS v 2GS
TRAILER MOUNTING DETAIL DRSS ST ?‘- " X = X T 4“-;’;\.' SN [
Q = wn
NOT TO SCALE EXISTING \ N \ \//// y‘ﬁﬁ%
< oo
CONCRETE t NEW BASE COURSE S 5O L
\ t
GRADE - 19" 1o
.:. D - = NOTES: UMiT oF | MIN: MIN.
- RATIVE SAND, " 2 ) EXCAVATED
- IF SUITABLE. = 1. A MINIMUM COVER OF 24" OF AREA
FOR BACKHLL . COMPACTED FILL IS REQUIRED QVER THE
ELECTRICAL s S CROWN OF THE TOPMOST CONDUIT PLACED L N
CONDUIT (TYP.) 4) O , WITHIN THE EXCAVATION. COMPACT IN 8"
<] 2 & THO (3 INCH M TYPICAL TRENCH SECTION—CONCRETE
2"-3" SCH. 40 I 2. A TWO (2) INCH MINIMUM HORIZONTAL
PIPING, TYPICAL SPACING AND A FOUR (4) INCH VERTICAL NOT TO SCALE
T SPACING SHALL BE MAINTAINED BETWEEN
STRUCTURAL BACKHLL-;P”’ I THE OUTER WALLS OF NEWLY PLACED NOTES:
LTS OF EXCAVATON 1 COUPACT I & LTS AT 98%
OF THE TRENCH. TRENCH WIDTH TO BE 2. A TWO (2) INCH MINIMUM HORIZONTAL SPACING AND A FOUR (4)
OUTER WALLS OF NEWLY PLACED ADJACENT UTILITIES. UTILITY
PIPES SHALL NOT TOUCH EACH OTHER WITHIN ANY PORTION OF
TYP|CA|_ P|PE AND CONDUH‘ SECT|ON THE TRENCH. TRENCH WIDTH TO BE ADJUSTED ACCORDINGLY.
e NOT 70 SCALE TYPICAL VES PIPE SECTION
Sunshine State One Call of Florida, Inc. NOT TO SCALE
13450 W. SUNRISE BLVD., SUITE 200 SCALE: FLORIA DEFARTMENT wm mm 1D §09600002 JoB 80022124
METCALF&EDDY ‘ AECOM @i =2 3230 NORTH STATE ROAD 7, LAUDERDALE LAKES, FL -
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;gﬁwcx C—G
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4 5 |
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INSIDE FACE OF
EXISTING BUILDING
FILL VOID WITH MIN. 3" OF
- ELASTOMERIC COMPOUND ,
UNISTRUT PIPE STRAP—— |
WE'II;EIR?LE'ET(\)/FD WTH 2 HOUR FIRE RATED MATERIAL T e -
SEE NOTE - NEW 4” SCH. 40 PVC PIPE\~
]
Y/ /—PIPE .
= ONE (1)
BLOCK , . i
__%) '''''''''''''''''' Tg_ COURSING 1-5/8 UNISTRUT—/ [
FH'I FH'I
LHL //.LHJ,
- 3/4” ¢ THREADED T o
INTERLOCKING SYNTHETIC RUBBER _/ ROD (TYP.)
LINK-TYPE SEAL SLEEVE CLOSURE 2 MIN BOLT (TYP.)
' b Il Nl 1

NOTE: —

> N\— NON-SHRINK GROUT
—~—— EXISTING CMU WALL

EXISTING BAR JOIST (UNISTRUT

T 3 T

SCH. 40 GALVANIZED STEEL WITH e — ATTACHED TO JOISTS, TYPICAL)
WATERSTOP WELDED ALL AROUND
EACH SIDE
HORIZONTAL SVE PIPE
FIRE RATED WALL SEAL SUPPORT DETAIL
NOT TO SCALE NOT TO SCALE
I 13450 W. SUNRISE BLVD,, SUITE 200 SCALE: FLORIDA DEPARTMENT OF ENVIONVENTAL PROTEGTION — FDEP FAGLITY 1D 09000002 Jog 60022124
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CALL 48

BEFORE YOU DIG

ITS THE LAM
1-800-432-4770

)

Sunshine State One Call of Flarida, Inc.

GENERAL CONCRETE NOTES:

1.

ALL WORK SHALL CONFORM TO THE AMERICAN CONCRETE INSTITUTE STANDARD ACI 318-01.

NUMBER
f—

DATE
—

NADE BY

CHECKED
s—

2. ALL CONCRETE SHALL HAVE A 28 DAY COMPRESSIVE STRENGTH OF 4000 PSI UNLESS SPECIFIED
OTHERWISE. THE SLUMP SHALL NOT EXCEED 4 INCHES.
3. CEMENT SHALL BE PORTLAND CEMENT, TYPE Il, ASTM C150. FINE AGGREGATE SHALL BE NATURAL
SAND, ASTM C33. COURSE AGGREGATE SHALL BE CRUSHED STONE OR GRAVEL, ASTM C33.
4. REINFORCING STEEL SHALL CONFORM TO ASTM A615 AND ASTM 165 (FOR WWM), GRADE 60, AND
SHALL BE PLACED IN ACCORDANCE WITH THE "MANUAL OF STANDARD PRACTICE”, LATEST EDITION, BY
THE CONCRETE REINFORCING STEEL INSTITUTE.
PRIME COAT
5. EXISTING CONCRETE WHICH CONTACTS NEW CONCRETE SHALL BE THOROUGHLY CLEANED BEFORE
PLACEMENT OF NEW CONCRETE, UNLESS SHOWN OTHERWISE. EXISTING CONCRETE SHALL BE COATED ST CONG SURFACE COURSE
WITH A BONDING AGENT (SIKADUR 32, OR HI-MOD OR APPROVED EQUAL) PRIOR TO PLACEMENT OF : : 2
NEW CONCRETE. AGGREGATE BASE COURSE (80 CBR) 5"
100% DENSITY
6. THE ALLOWABLE BEARING CAPACITY FOLLOWING PREPARATION OF THE SITE SHALL BE A MINIMUM OF
2,500 PSF. SUBBASE COURSE (30 CBR) .,
7. PRIOR TO PLACING CONCRETE OR GROUT, THE CONTRACTOR SHALL VERIFY THE SIZE AND LOCATION OF COMPACT TO 100% DENSITY 6
ANY EXISTING WORK WHICH AFFECTS HIS WORK AND ANY DISCREPANCIES FOUND SHALL BE
IMMEDIATELY REPORTED TO THE ENGINEER. N—SITU SOLL
COMPACT TO 95% DENSITY »
8. COMPACT SUBBASE AND GRADE IN ACCORDANCE WITH FDOT STANDARDS. COMPACTION TESTING 9" MIN.
REPORT TO BE PROVIDED TO THE ENGINEER OF RECORD PRIOR TO CONCRETE PLACEMENT. ’
9. CONCRETE SHALL BE CURED IN ACCORDANCE WITH ACI 308. IN—SITU SOLL o
%
10. CONCRETE SHALL BE CONSOLIDATED IN ACCORDANCE WITH ACI 309, CHAPTER 11. COMPACT TO 90% DENSITY
11. CONCRETE SHALL BE INSPECTED IN ACCORDANCE WITH ACI 311.
* ASSUMES THAT LOWER 9” IN—SITU SOIL
12. HOT WEATHER PLACEMENT SHALL BE PERFORMED IN ACCORDANCE WITH ACI 305. LAYER WILL REACH 90% COMPACTION
UNIFORMLY BY COMPACTING UPPER
13. PRIOR TO CONCRETE POUR FOR ALL CAST IN PLACE CONCRETE, THE ENGINEER OF RECORD MUST 9" LAYER TO 95%.
INSPECT AND SIGN OFF THAT THE SLAB DIMENSIONS AND REBAR PLACEMENT WAS CONSTRUCTED IN
ACCORDANCE WITH THE PLANS.
14. DESIGN AND CONSTRUCTION SHALL BE DONE IN ACCORDANCE WITH FLORIDA BUILDING CODE
REQUIREMENTS. BITUMINOUS CONCRETE
NOT TO SCALE
13450 W. SUNRISE BLVD,, SUITE 200 SCALE: FLORIDA DEPARTMENT wm mm 1D §09600002 JoB 80022124
METCALF&EDDY | AECOM (a2 3230 NORTH STATE ROAD 7, LAUDERDALE LAKES, FL
FLE NO.
NTS
DETAILS V AND NOTES oo pe _ WURE1S
;gﬁwcx C—8
REVISIONS — mf%ﬁﬁm NO. 48923 UNLESS OTHERWISE NOTED OR CHANGED BY REPRODUCTION CIVIL MECHANICAL 07/26/07 S
2 ' 3 ' 4 5 ' 6




Appendix E

Equipment Specifications
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Welcome!

Thank you for choosing NEPCCO SYSTEMS as your equipment supplier.

At NEPCCO SYSTEMS, we are committed to developing outstanding
products that ate easy to use; our goal i isto significantly enhance your
productivity.

We are equally committed to providing you with the highest standard of
service and support after you have purchased a NEPCCO SYSTEMS
product We believe that the quality of our support and customer service is
as important as the quality of our products.

Please don’t hesitate to let me know how we are doing. Itis through your
comments and suggestions that we learn how we can continue to nnprove
our products and semces Our toll free Customer Support No. is 800- -
2717-3279.

We value you as a customer, and we want you to be as pleased with your

NEPCCO SYSTEMS product as we are in bringing it to you.

Sincerely,

WWW

Thomas Norman
Customer Quality Assurance

2140 N.E. 36th Avenue, Suite 100 ¢ Ocala, Florida 34470
800-277-3279 * Fax 352-867-1320 ¢ We_bslte: www.nepcco.com
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NEPCCO Stan Equipment Limited Wamrani

NEPCCO warrants that any Equipment which it manufactures will be free from substantial defect
in material and workmanship for a period of one (1) year from the date such goods are delivered to
a carrier by NEPCCO for shipment to the Customer.

The Customer agrees that the liability of NEPCCO hereunder shall be limited to replacing,
repairing, or issuiag credit for, st NEPCCO’s discrefion, any Equipment which is returned FOB
NEPCCO’s plant within the applicable term of the warranty, provided that (i) upon examination of
the Equipment NEPCCOQ determines that the alleged defect constitutes a substantial defect, and (i)
the warranty made herein is not invalid pursuant to Section (d) hereof. The Customer agrees that
such replacement, repair, or credit shall be its sole and exclusive remedies hereunder. For
purposes hereof, a substantial defect shall mean any defect which prevents the Equipment from
operating in accordance with NEPCCO’s published specifications. In the event that NEPCCO
determines that Equipment which is no longer manufactured by it containg a substantial defect and
the warranty covering the defective equipment is not invalid pursuant to Section (d) hereof, the
Customer’s sole and exclusive remedy heremnder shall be the repair of such Equipment or the
replacement of such Equipment with new equipment at NEPCCO’s discretion, In no caseis
Equipment to be retumed by the Customer without first obtaining a Return Authorization number
from NEPCCO, Equipment which is repaired or replaced pursuant to this warranty shall continue
to be warranted for the unexpired partion of the warranty term applicable to the Equipment so

- repaired or replaced. NEPCCO shall make the final detexmination as to the existence or cause of

any alleged defect.

The foregoing warranty shall not be valid (i) if the alleged defect is the result of abuse, misuse,
accident, alteration, neglect, or unauthorized repair; (if) i NEPCCO requires installation of
Equipment by specifically approved NEPCCO employee and such installation is riot effected, or
the Equipment is otherwise installed improperly. Any repair shall be deemed unauthorized unless
it is made (i) by NEPCCO or duly authotized agent of NEPCCO or (i) with the written consent of
NEPCCO

The operating performance of ireatment, abatement and recovery Equipment and systems is
affected by factors unrelated to their manufacture, including operating environment and such
conditions of use as contaminant and related substance build-up, the frequency and type of
operator maintenance and other external variables. For these reasons, specific levels of
performance cannot be puaranteed for such Equipment and systems.

THIS WARRANTY IS THE SOLE WARRANTY MADE BY NEPCCO TO THE CUSTOMER
AND IS IN LIEU OF ALL OTHER WARRANTIES OR OBLIGATIONS, EXPRESS OR
IMPLIED. NEPCCO EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OR
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,

THE CUSTOMER AGREES THAT IN NO EVENT SHALL NEPCCO BE LIABLE FOR -
SPECIAL, INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, INCLUDING
BUT NOT LIMITED TO LOSS OF PROFITS, LOSS OF USE, OR ANY OTHER ECONOMIC
LOSS, WHETHER BASED ON CONTRACT, TORT OR ANY OTHER LEGAN THEORY. .
THE REMEDIES PROVIDED HEREIN ARE CUSTOMER’S SOLE AND EXCLUSIVE
REMEDIES.

Rev. A2 1199

2140 N.E. 36th Avenue, Suite 100 * Ocala, Florida 34470
800-277-3279 * Fax 352-867-1320 » Website: www.nepcco.com
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UNLOADING PROCEDURE FOR
NEPCCO SKID MOUNTED EQUIPMENT

BEFORE ATTEMPTING TO UNLOAD ANY EQUIPMENT, ENSURE
THAT NO DAMAGE HAS OCCURRED DURING SHIPMENT.

FORKLIFT

NOTE: NEPCCO DOES NOT RECOMMEND THAT SYSTEMS OF
EXCESSIVE WEIGHT OR SIZE (LARGER THAN 6’ X 12’) OR

'CONTAINERIZED SYSTEMS (BUILDINGS) BE UNLOADED WITH A

FORKLIFT. FORKLIFT SLOTS ON 8’ X 16° AND 10’ X 20’ SKIDS
ARE INTENDED ONLY FOR MOVING THE SKID AT THE NEPCCO
FACTORY. _

1) Verify that all shipping res_tréints have been removed.

2) Allow forks to enter the fork slots as far as possible.

3) Lift the skid and tilt as necessary to clear trailer bed.

" 4) Back away from trailer until the unit is clea:, then lower the unit

for tranSportauon

5) Set skid into place and withdraw forks from fork slots.

CRANE

1) Verify that all shipping restrdints have been removed.

72) Containerized units (buildings), as well as many skid mounted

systems, require the use of cable spreader bars when unloading with
acrane. The distance between the spreader bar eyes should be a
minimum of 12’.



3) The cables attaching the spreader bérs to the skid lifting eyes
should be a minimum of 12’, and should be secured at each
connection point with a clevis of appropriate rating.

4) Connect spreader asseinbly to crane hook with suitable lifting
cables.

5) Attach lifting cables to each of the spreader eyes. and secure other

end of cables to skid pad eyes.

6) The skid should be lifted into place in a gentle manner in order to
ensure safety and void damage to the equipment.

7) When the skid has been set in place, all lifting apparatus should be
carefully removed and promptly stored. :



Installation Instructions for

=y OFZ/GEDNEY , ,
: EY and EYA-(M) Sealing Fittings

35 A UNIT OF GENERAL SIGNAL

Type "EY'
(Vertical Only)

Type "EYA’
(Verfical or Horizontal)

SRR RS,

| 2 —vem.
T .

A S ]
[ HF

N

O

Sealing Compound

Ny
It

I

P
. || A & N § A E— §

L

A AN SALY

. Sedfing Compound
Domming Fiber

Damming Fiber

el

A Dam Preparation

Remove plug(s) from fitting. Seperate individual conductors+ and pack
fiber ‘around them into hub of fitting so that compound will surround
each conductor but won't leak through. DO NOT USE METAL TOOLS.

+ See back for conductor restrictions, to maintain Iisting

A Compound Preparation

(0—~Z/Cedney type "EYC’ or Crouse—Hinds iype "Chico A’ or "Chico A—P”
for Chico compound see back for instructions). For EYC follow

manufacturer’s instructions supplied with sealing compound for
preporation of compound before pouring.

S A Sealing Compound Required

Fﬂ!ing Size T 1 /2 3 3/4 v 1" 1 1 /?7 | 1%u 2:» 21 é” 511 631
Seadling EY Y40z |1¥0z|3%402)6 02|9 0z |1 Hoz} -~ | —— | —— |—= | — | ===
Compound. ' ' i 1 ™ 1 18
. Required  |FY Aoz, [1V202][2V402|0 02| 0z150zf 3% | g | 3w | g% | ga™ | g™
R EY [420z|Vi60z| Yooz |Vaoz|Voozf 1 oz| === | == |~ | === | —— | -==
). Per b PYAMs20z|ieoz| Ve oz | 0z| V2 0z ] oz.[1 Yeoz| 2 0z.] % oz. UWeez| 7 02.[1 Qoz.

A Pouring Seal

612051

Pour compound into fitting immediately ofter mixing; fill untill compound

reaches the lowest edge of the compound filling hole, replace and
retighten plug(s).

Seals formulated from sealing compound are designed to minimize the
passage of gasses and vapors and prevent the passage of flomes from
one portion of an installation to another ‘through conduit. Seals formu—
lated” from compound ore not intended to be used at temperature ext—
remes and/or continuous pressure differentials. Highly corrosive vapors
and liquids can also affect the ability of seals to perform their intended
functions. Refer to the NEC for additionaf tnformation.



" MAX NUMBER / SIZE & TYPE OF CONDUCTORS TO BE INSTALLED

e 1/2 3/4 1 1-1/4 t-t2. 2  2-1)2 3 3-1/2 4 5 6 —
Aglg INGH  INCH INCH  INCH  WNCH INCH NCH INCH INCR INCH INCH INCH
MW A B A B A B AB AB A B A B A B AB A B A B A B
18 7 1112 20 20 3335 58 49 80 80 131 115 187 176 ]
16 6 910 16 17 27 30 47 41 64 68 106 98 151 150. ‘

14 3 8 6 1510 241843 2558 41 96 58 137 90 121 155

12 3 65 11 8 1815322143 34 71 S0 102 76 158103 132 _

10 1 44 7 7 1113201727 29 45 41 65 64 100 86134 110 172 173

8 122 4 4 6 711 916 1626 22 37 35 58 47 78 60 100 94 157 137

6 Tt 11 22 447 6 9 1016 15 23 23 35 32 47 41 61 64 96 43 138
4 111 t 1 23456 8 9 1214 18 2172428 31 37 49 59 72 85
3 1 1 2 33 45 7 8 10 12 16 1B 21 24 28 31 44 50 63 72
2 1 1 133 3 4 6 7 9 10 14 15 1920 24 26 38 42 55 61
1 1T 11 11233 4 5 7 7 10 111415 18 20 29 31 42 45
o 1 11 2 22 4 4 6 6-9 9 1213 168 16 25 26 37 38
2/0 11 1 2 3 3 5 5 8 8 1111 14 14 22 22 32 32
3/0 1t 11 1 3 3 4 4 7 7 9 9 12 12 19 19 27 27
4/0 11 1 2 2 3 3 6 6 8 8 10 10 1€ 16 23 23
250 1111 1 2 3 3 5 5 6 6 8 8 13 13 19 19
300 1111 1 1 3 3 4 4 558 7 7 11 11 16 16
3s0 11111 1 1 2 3 3 55 6 6 10 10 15 15
400 11 1 1 1 2 3 3 4 4 6 6 9 9 13 13
" 500 11+t 1 1 1 3 3 4 4 5 5 8 11 11
600 ] i 1 1 1 2 3 3 4 4 6 6 9 9
700 1 1 1 1 1 2 33 3 3 6 6 B 8
750 1 1+ 1 1t 1 1 33 3 3 5 5 8 8|
800 1 11 1 1 1 2 2 3 3 5 §5 7 7
900 1 1 1 1 t 1 1 2 3 3 4 4 7 7
1000 . 1 1 1 1 1 1 1t 1 3 3 4 4 6 ¢
1250 1 1 1 1 11 1t 2 3 3 5 5
.1500 ) .03 11,11 17 3 3 4 4
1750 . SNERREE e e 1T 11 2 2 4 4
2000 ) 1 1+t 1t 1 11 3 3
COLUMN A = TYPES RFH—-2, RH, RHH, RHW, THW, TW

XHHW (AWG 14—6) o

FEPB (AWG 6~2) N o

COLUMN B = TYPES FEP, THHN, THWN, TFN, PF, PGF

XHHW (AWG 4-2000 MCM) ' '

FEPB (AWG 14-8) -

Crouse-Hinds Type "Chico A" & ‘Chico A"
Compound Preparation Instructions .
Mix dry compound before proceeding, to overcome seltling. In a clean container, thoroughly mix

2 parts compound to 1 part water by volume. The proper mix should be of a pourable consistency
in order to surround each conductor without creating voids.

CAUTION . .
Saaling compound to be mixed ONLY at lemperatures
above 40°F/4'C and ONLY poured into fiftings thal have
been brought to o temperature above 40°F/4'C. Seols
must NOT be exposad to femperatures below 40°F/4C
for at least 72 hours.
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et s - 'IES PR@CEDU—RE SHOULD BE DONE BY ADEQUA—T—ELY—TRA]NED~* —

0

N LN At an e s o

EXPLOSION-PROOF SEAL
FITTINGS MUST BE POURED
AT THE INSTALLATION SITE

NEPCCO PROVIDES SEALING COMPOUND WITH ALL EXPLOSION
PROOF SYSTEMS. IF YOU DID NOT RECEIVE YOUR SEALING

PACKAGE, PLEASE CONTACT NEPCCO’S QUALITY ASSURANCE |

AT
1-800-277-3279 -

DIRECTIONS FOR POURING SEAL FITTINGS
PACK FITTING HUBS WITH FIBER PACKING. DAMS MUST
COMPLETELY SURROUND CONDUCTORS AND MUST BE FLUSH
“WITH CONDUIT HUB HOUSING. FOLLOW THIS 2 TO 1 RATIO
CAREFULLY AS THIS CONSISTENCY WORKS BEST. MIX TWO
PARTS BY VOLUME OF SEALING COMPOUND TO ONE PART OF
CLEAN COLD WATER. WARM WATER WILL DECREASE THE .

SETTING TIME AND COMPOUND MAY HARDEN TOO QUICKLY. ~ =~

DO NOT MIX MORE COMPOUND THAN CAN BE POURED IN 15
MINUTES. POUR SEAL FITTINGS TO CAPACITY AND REPLACE
CAPS.

o e et o r——

oo CAUTION:

PERSONNEL IN STRICT COMPLIANCE WITH LOCAL AND NEC
CODES.
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START-UP PROCEDURES 1)

ENGINEERING DRAWINGS
COMPONENT LIST

SVE BLOWER 2

 MISC. SYSTEM COMPONENTS' g

MAINTENANCE 4}
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START UP PROCEDURES
ENGINEERING DRAWINGS
COMPONENTS LISTS
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2)

3)

4

5)

7

)

9)

10)

11)

12)

13)

14)

INSTALLATION & START UP PROCEDURES
NEPCCO #10880

Read the entire manual before operating this system. The manual contains specific
information about the equipment on this system.

Install trailer on a level concrete pad. Anchor straps are recommended to secure
trailer to the pad.

Connect the field piping to system piping as per process and instrumentation
diagram numbered 10880-2-01.

Ensure all valves are open/closed per process and instrumentation diagram
numbered 10880-2-01, and close all petcocks and sample poris.

All electrical work should be performed by a qualified electrician in accordance with
the latest edition of the National Electric Code, local codes and regulations. Short
circuit protection should be provided according to the total load summary of the
system. This system requires 230 VAC three phase power with ground. Refer to
the electrical wiring diagrams in this manual for electrical integration.

Tum all control panel switches to the “OFF” position and ensure that the main
power disconnect (supplied by others on site) is in the “OFF” position.

Place the circuit breakers in the “ON” position and depress the “START” button on
the motor protector, then close the front panel.

Turn on power at the main power disconnect.
Turn the switch labeled “SVE BLOWER B-1” to the “AUTO” position.

When the blower reaches operating speed, adjust “GV-1" as required to achieve
optimum blower performance. Refer to the blower performance curve in this
manmmal.

This system is equipped with fault/alarm sensors which will shut down the blower
in the event of a high liquid level in the air/water separator. If an alarm condition is
experienced, correct the cause and press the fault/alarm reset button. The unit will
resume normal operation.

Monitor the system and check operating parameters for satisfactorj petformance.
Routine maintenance is essential for proper system operation and should be
performed on a regular basis. Satmple maintenance forms are included in section 4
of the system manual. .

The system manual includes individual equipment and component specifications
and adjustment procedures necessary for initial start up and regular maintenance.



} 15)  If there are any problems with or questions about your system, we will be glad to
help you resolve them. Please call our toll free number 1-800-277-3279.

11

1-800-277-EASY

f!
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COMPONENT LIST
THE FOLLOWING ITEMS ARE REQUIRED FOR PROJECT # 10380

CLIENT NAME:
_ PROJECT NAME:
LINE NO. P&ID NEPCCO/MANUFACTURER SERIAL
NO. REQ. LABEL DESCRIPTION AND SPECIFICATIONS PART NUMBER NUMBER
- CONTROLS
1 1 DSC1  SAFETY SWITCH, 60 AMP, 240 VAC, 3 PHASE, NEMA 3R W/ D322NRB
2 ¢ TUIABC 5 aMP, CLASS J, TIME DELAY FUSES
3 1 BOX OUTLET BELL BOX NEMA 4" 3-002
41 GFCI RECEPTACLE 3001 ‘
P LOCKABLE GFCI COVER 300 50280
6 1 FP2  CONCEPT ENCLOSURE, 36" X 35" X 12° C-SD363612
7 1 FP2  NEMAPANEL FOR 36" X 36" ENCLOSURE A-36P36
8 1 FP1  CONCEPT ENCLOSURE, 24' X 20° X 8" C-5D24208
9 1 EP1  CONCEPT PANEL FOR 24*X 20" ENCLOSURE C-P2420
10 1 FP-1  NEMA PANEL FOR 24" X 20" ENCLOSURE A-24P20
11 1 FP4  SWING-OUT PANEL KIT, C-SPM2 C-SPM2
12 2 :M FP- b ADLOCKING WING-KNOB HANDLE, C-WHPTO C-WHPTO
CLASS 9080 POWER DISTRIBUTION BLOCK, 3 POLE (1) #6- _
13 1 TB1 400 (6) #14.2 LBA363106
14 1 CB21  FEED THROUGH GIRCUIT BREAKER, | POLE 10 AMP Qo110
16 2 CB25.29 FEED THROUGH CIRGUIT BREAKER, 1 POLE 15 AMP QOU115
16 1 CB20  FEED THROUGH CIRCUIT BREAKER, 2 POLE 15 AMP QoU215
7 FEED THROUGH CIRCUIT BREAKER, 8 POLE 60 AMP QOU360
TRANSFORMER, 240/480 x 1207240 VAC, 3 KVA,
18 1 XFMR20 |TALISFORMEH, 24 7400-351F
19 1 SURGE SUPPRESSOR, 120/240/120VAC, HIGH LEG DELTA 3XCB88
20 1 PM32  SSAC PHASE MONITOR, REQUIRES OCTAL BASE PLMUTT
21 1 PM3  OCTAL & PIN BASE FOR SSAG NDS-8
2 2 GENERAL PURPOSE RELAY, 1 POLE (24 VDG)  IDEG RH1B-U-24DC
23 2 - GENERAL PURPOSE RELAY BASE, 1 POLE  IDEC SH1B-05
24 1 FSRID4 GENERAL PURPOSE RELAY, 4 POLE (120 VAC) IDEC RAH4B-U-120AC
25 1 FSRID4 GENERAL PURPOSE RELAY BASE, 4POLE  IDEG SH4B-05
INTRINSICALLY SAFE TRANSFORMER ISOLATED BARRIER
2 1 ISRIZ8 (it A KEAS-SR2-EX2.W
o1 1 TRIOS 3:80 COMPAGT INTERVAL TIMER, SPST, 1 O 100 SEC, 120 N
6 1 MBI :g:iuﬁrsn. PANEL MOUNT, 3 HOLE ROUND, 120 VAC, J—
. PUSHBUTTON, MOMENTARY, FLUSH CAP. RED, WIN.C. &
25 1 PBre | OBITIONY 800H-ARGB
o 1 Hete gzﬁgoa SWITCH, 3 POSITION, SPRING RET. LEFT TO SROLG-SHWE-NOING
31 1 PL1S1  PILOT LIGHT, 120 VAC, GREEN FVLU120-PLLGN
32 1 PLI06  PILOT LIGHT, 120 VAC, RED {LAMP #755) 800H-PR16A
33 1 PLI67  PILOTLIGHT, 120 VAC, CLEAR FVLU120-PLLCA
34 1 LEGEND PLATE TALL, 30 MM, REDAWHITE, "RESET" LPTRD-18
35 1 LEGEND PLATE TALL, 30 MM, BLACK/WHITE, "ON" LPTBK-13
LEGEND PLATE TALL, 30 MM, REDMHITE, SPECIAL
36 1 LINE 1 FAULT ALARM* LINE 2 "AWS HIGH LEVEL" LINE 3 LETSP-RD
"LSHH-1"
LEGEND PLATE TALL; 30 MM, BLACKMHITE, SPECIAL
37 1 LINE 1 *SVE BLOWER B-1* LINE 2 "HAND OFF AUTO" LINE LPTSP-BK
. g M )
8 1 LEGEND PLATE TALL, 30 MM, BLACK/WHITE, SPECIAL LPTSP-BK
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MOTOR STARTERS
IEC CONTACYOR, 15 HP, 240 VAC, 3@, 120 VAC COIL, N.O.

MC139  AUx. (MAX AMPS 50)
MP6  MOTOR PROTEGTOR, 10 HP, 240 VAG, 30, 25-40 AMP
\ps  MOTOR PROT. SIDE MOUNT AUX, CONTACT BLOCK, 2N.0.
: CONTAGTS (GV-3)
VFD  VARMBLE FREQUENCY DRIVE, 280VAC, 3 PHASE, 15HP
SENSORS
LSHH-1  LIQUID LEVEL SWITCH, XP X
FLOWMETERS AND TOTALIZERS o250
Fip  ROTRON3"DIRECT READING FLOW METER @3mtaSCFM
| (HORIZONTAL MOUNT)

VALVES
BFV-1,2 BUTTERFLY VALVE, 4°, STEEL

Gv-1 GATE VALVE, 2°, BRASS, KITZ CODE 07 30
BvV-1 HALF UNION BALL VALVE, 1*, SCH80 PVC, GEORGE FISHER3-0(
SsP 1/4" SAMPLE PORT 3-001
CAMLOCKS
CAMLOCK, 4%, TYPE A, FPT x MALE CAMLOCK, ALUMINUM
CAM LOCK, 4%, TYPE G, HOSE BARB x FEMALE CAMLOCK,
ALUMINUM
CAM LOCK, 4°, TYPE F, MPT x MALE CAMLOCK, ALUMINUM
4" HOSE BARB X MALE PIPE THREAD
GAUGES '
PI-1 TO 3 PRESSURE INDICATOR, 0-100™ H20 VACUUM, BACKMOUNT $-0(
‘;"4' To PRESSURE INDICATOR, 0-55" H20, BACKMOUNT
T-1,2  TEMPERATURE INDICATOR, 0-250 °F, 2-1/2" STEM, 1/2" NPT -0
BUILDINGS

APPLETON XP LIGHT SWITCH
XP LIGHT FIXTURE, 300 WATTS, 120VAC, 150 WATT BULB

XP EXHAUST FAN, 12* BLADE, 115 VOLTS, 645 CEM,
MOUNTS INSIDE BUILDING
SHUTTER FOR ABQVE XP EXHAUST FAN, 12*
THERMOSTAT FOR ABOVE, NEMA 1, 30-100 °F
NONSTANDARD ITEMS
BOX (4 SHEETS - 27" X 54") ACOUSTICAL GONVOLUTED
FOAM, 1* THICK
SVEs :
B-1 ROTRON BLOWER, EN9OSBG72WL, 15HP
AIR WATER SEPARATORS
MOISTURE SEPERATOR, 40 GAL., 600 CFM MAX., 22° HG
MAX VACUUM, 6* WATER MAX PRESSURE DROP, 23" DIA,,

AW METAL BODY, WITH VACUUM RELIEF VALVE (NO LEVEL
SWITCH, WITH DRAIN)

AIR FILTERS

F§-1 INLET PARTICLE FILTER/SILENCER, 2"

PF1 IN-LINE AIR-PARTICLE FILTER, 4, WITH 10 MICRON FILTER

SILENCE IN-LINE MUFFLER/ SILENCER, STEEL HOUSING, 4"
R ‘DIAMETER :

LC1D5011Ge
GV3-M40
GV1-A02

ID16H215-E
L8-EPB-B-S§-3-A
650607
“HEA G

el

NONE
07-200

161.354.344

1323-040
1327-040

1322-040

P343v
P342

30025-B8

EFSC150-F1

" AASB75/AAU1SN

4C020
20518
4EO47
5T492

EN9og

MS6008

FS-31P-200

CSL-235P-400

516264
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Systems
P « ID INFORMATION

PREPARED FOR:
PROJECT NAME:

JOB NUMBER:

METCALF & EDDY
NU-LOOK CLEANERS
10880

EQUIPMENT INFORMATION

1D LABEL
AW-1
B-1
Fi1, 2
FS-1
LSHH-1
PF-1
PK1, 2,3
Pl-4, 5, 6
T1,2
T, 2

DESCRIPTION

AIR/WATER SEPARATOR
REGENERATIVE BLOWER

PITOT TUBE WITH MAGNEHELIC
INLET FILTER/SILENCER :
LEVEL SWITCH, HIGH-HIGH
IN-LINE PARTICLE FILTER
PRESSURE INDICATOR (VACUUM)
PRESSURE INDICATOR

VAPOR PHASE CARBON
TEMPERATURE INDICATOR

VALVE INFORMATION

BFV-XX
BV-XX
CV-XX
GV-XX

PSV-XX
BV-XX

BUTTERFLY VALVE

BALL VALVE

CHECK VALVE

GATE VALVE

PRESSURE SAFETY VALVE
SOLWNOID VALVE

SIZE

MS6008
EN90IBG72WL
D8-300-4
FS-31P-200
L6-EPB-B-S-3-A
CSL-235P-400
0-100" WATER
0-55" WATER
VR140

0-250 DEG. F

2/12/01
P&ID INFO.XIs

TYPE
ROTRON
AROTRON
DWYER
SOLBERG
DWYER
SOLBERG
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CONTROL LOGIC

Project No: 10880 | : Createdby: DSH

Project Name: Metcalf & Eddy / Nu-Look Cleaners : Engineering:

Date: 2/7/01 Manufacturing:

Drawing No.: 10880-6-01 _ Quality Control:
Operators & Indicators Operational Description

S.V.E. blower B-1 switch *OFF" Tums off S.V.E. blower B-1.

S.V.E. blower B-1 switch S.V.E. blower B-1 will run unless AW-1 water level reaches LSHH-1.

"AUTO”
8.V.E. blower B-1 switch Tums on S.V.E. blower B-1. Blower will sun continously independent of failsafe
*HAND" condition shutdowns.

S.V.E. blower B-1 "ON"lamp  On whan S.V.E. blowsr B-1 is on.
(green)

*CONTROL POWER ON" lamp On when 120VAC control power is on.

{clear)

Failsafes ) Operational Description
Level switch high-high #1 Turns on "LSHH-1" Failsafe lamp. Shuts down S.V.E. blower B-1 until manually
*LSHH-1* . reset. 5

Failsafe famp (red) *LSHH-1*  Onwhen a "LSHH-1" failsafe condition exists:

Pushbutton "RESET" ~ Resets all failsafes.

Flle: 10880-6-01 LOOP DESC Page 1 0of 1
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GENERAL INSTALLATION INSTRUCTIONS

77774 ' oo AMETEI(

OTRON TECHNICAL MOTOR DIVISION
Industrial Products

75 North Street, Saugerties, NY 12477 U.S.A.
Telephone: 914-246-3401 Fax: 914-248-3602

Rotron Regenerative Blowers

Installation Instructions for SL, DR, EN, GP, and HiE Series Blowe,

1. Boltlt Down Any blower must be secured against movement prior {o starting or testing to

prevent injury or damage. The blower does not vibrate much more than a standard electric
motor.

. Filtration - All blowers should be filtered prior to starting. Care must be taken so that no

foreign material enters the blower. If foreign material does enter the blower, it could cause
intermal damage or may exit at extremely high velocity.

Should excessive amounts of material pass thrbugh the blower, it is suggested that the -
cover(s) and impeller(s) be removed periodically and cleaned to avoid impeller imbalance.

. Impeller imbalance greatly speeds bearing wear, thus reducing blower life. Disassembling

the blower will void warranty. $O oontact the factory for cleaning authorization.

. Support the Pupmg ~-The blouer flanges arid nozzles are desugned as connectaon pomts

only arid are not designed to be support members.

*Caution Plastic piping should not be used on blowers larger than 1 HP that are ‘operating

near their maximum pressure or suction point. Blower housing and nearby piping
temperatures can exceed 200°F. Access by personnel to the blower or nearby
piping should be lnmlted guarded, or marked, to prevent danger of burns.

4. Wiring - Blowers must be wwed and protectedlfused in accordance with local and national

electrical codes. All blowers must be grounded to prevent electrical shock. -Sto-Blo of time
delay fuses should be used to bypass the ﬁrst second of start-up amperage.

-Pressure&Suction Maximums e maximum. pressure and/or suction listed ert the model -

label should not be exceeded: This-can be monitored by means of a pressure or suction

. gage (avaﬂable from Rotran), installed in the piping at the blower outlet or infet.. Also, if
... problems do arise; the-Rotron Field représentative Will need to. know the operating - - .

pressure/suction to properly di iagnose the problem.

. Excess Air - Bleed excess air off. DO NOT throttle to reduce flow. When bleeding off

excess a|r the blower draws less power and runs cooler.

~ Note: Remote Drive (Motorless) Blowers - Properly desigried and installed guards should

be used on all belts, pulleys, couplings, etc. Observe maximum remote drive speed
allowable. Due to the range of uses, drive guards-are the responsibility of the customer or
user. Belts should be tensioned using belt gauge.

For further iInformation regarding Rotron regenerative blowers (including service & parts
manuals), piease contact your local field sales engineer.



Maintenance Procedure

.-~ When properly piped, filtered, and applied, little or no routine maintenance is required. Keep the
{ ) filter clean. Also, all standard models in the DR, EN, CP, and HiE series have séaled bearings
o~ that require no maintenance. Bearing should be changed after 15,000 to 20,000 hours, on
average. Replacement bearing information is specified on the chart below.

Bearing - _ ) .
Size Seal Material Grease Heat Stabilized
giOZET 205 ' " Nye Rheotemp 500
g}gg}g ‘2139 Polyacrylic 30% +/- 5% Filf Yes~325 F
.- 510449 203
a1 202 Buna N Shell-Dofium “R” 25-40% Fi NO
| 516840 - 206 Shelt Dolium R*
g}gg:; ﬁ .‘Z,gg Buna N 3o%+(. 5% Fill NO
: 516843 210
516844 309
o 516845 310
516846 311
N 516847 313
- Troubleshootin
. : POSSIBLE CAUSE OUT OF WARRANTY REMEDY ***
. . = 1 1. “One phase of power fine not connectéd 3. Connect
.- e § 2. *One phase of stator winding open 2. Rewind or buy new motor
7 w © | 3. Bearings defective : 3. Change bearings
. ) 8z | £ |4 impelierjammed by foreign material 4. Clean and add filter
X ﬁi’ 5,‘:5 5. Impeller jammed against housing or cover - 5. Adjust
@ - 6. :’ Capagcitor open - 6. Change capacitor
< = 2 § 1. * Two phases of power ﬁ{\e not connected ) 1. Connect
& | 2. * Two phases of stator winding open 2. Rewind or buy new motor
r- E g | 1. .Insufficient fuse capacity . 1. Use time delay fuse of proper rating -
‘s 22 |2 Shortcircuit : 2. Repair S
i " | 1.Figh orlow voltage - 1. Check input voitage
oo § 2. * Operating in single phasa condition . 2. Check connections
: 28 V3 Bearings defective - 3. Check bearings
- 2 M. impelter rubbing against housing or cover 4. Adjust S
A 2. W%B E:;lmpeller or.air passaged__ogged by foreign material - .5. Clean and add-fiter- - e .
‘nar. 5. -6:+Onit operating beyond performance range 67 Reduce systemy pressurefvacuum
o e 2 7. Capacitor shorted - _ 7. Change mpacitor_
) g 4= ".. ]8. *One phase of stator winding short circuited o 8: Rewind or buy-néw motor
£ o E g 1. Impélier fubbing against housing or cover ' 1. Adjust
. 2 '8 3 {2 impelter or air passages clogged by foreign matecial 2. Clean and add filter
29 | 3. Bearings defective 3. Change bearings
B 1. Leak in piping 1. Tighten  :
% 2 | 2 Plping and air passages clogged 2. Clean
: "E& | 3. Impeller rotation reversed 3. Check wiring
§_§ 4. Leak in blower 4. Tighten caver, fiange
& |5 Lowvoltage 5. Check Input voltage
* 3 phase units
£ ) ** 1 phase units
i ** Disassembly and repair of new blawers or motors will vold the Rotron warranty. Factory should be tontacted prior to
any gttempt to fleld repalr an In-warranty unit. . :




AMETEK
- ROTRON TECHNICAL MOTOR DIVISION
(‘ "\, REGENERATIVE BLOWER GROUP

I EXPLOSION-PROOF BLOWERS

"'V /75 North Street
Saugerties, Noew York 12477

.

Phone:

(914) 248-3401  goy

Fax: (914) 246-3802

IMPORTANT: Read before wiring this Explosion-proof Blower

This AMETEK Rotron Explosion-proof Regenerative Blower may be equipped with Pilot Duty
Thermal Overload (PDTO) or Automatic Thermal Overload (ATO) protection. When properly
wired to a motor starter, this protection limits the motor winding temperature rise per the
Nationat Electric Code (NEC) article 500. Failure to properiy wire this blower is an NEC
violation and could cause an explosion. AMETEK Rotron assumes no responsibilities for
damages incurred by negligent use of this product, and will not warranty a blower on which the
PDTO is not properly connected. Some blowers 1 HP and under do not require PDTO and
have built in ATO. Consult the factory if verification of wiring connections is required.

In-all cases, follow the motor controller manufacturer's inshucﬁons.- The following schematic is

for conceptual understanding only, and may not apply to all motor/controller combinations,

The manufacturer’s wiring diagram found on the motor takes precedent over reference

- diagrams supplied by AMETEK Rotron Technical Motor Divislon.

).

Schematic

Push Start ’ - The schernatic is shown for a
| Co : three phase motor. Fora
: single phase motor disregard
L3 and M3. Pushingthe -
START button cornpletes the
auxifiary control circuit,

. allowing currentto flow
through the magnetic coll.
The contacls are
magnetically closed, starting
the motor and latching the
awdllary clrouit. The motor
will continue to run untll the
STOP push button Is .

3 =~Pllot B . ‘Themma! Dvartoad Protaction wi depressed, the motor

L~ memmmmmm " . reaches the overload

M~ Motor lsads (refer o wiring dlagram ingide T"bax or on‘molor nameplate) temperature, or the current
sensing overlaads trip out.

If you have any questions, contact AMETEK Rotron at 914-246-3401 for the location of your
area repressntative.

12/40/98 Rev. D



PoLicY REGARDING INSTALLATION OF AMETEK ROTRON
REGENERATIVE BLOWERS IN HAZARDOUS L.OCATIONS

{
AMETEK Rotron will not knowingly specify, design or build any regenerative blower for
installation in a hazardous, explosive locatlon without the propaer NEMA motor enclosure.
AMETEK Rotron does not recognize sealed blowers as a substitute for explosion-proof
motors. Sealed units with standard TEFC motors should never be utilized where local, state,
and/or federal codes specify the use of explosion-proof equipment.

AMETEK Rotron has a complete line of regenerative blowers with explosion-proof motors.
Division 1 & 2, Class 1, Group D; Class l, Groups F & G requirements are met with these

-standard explosion-proof blowers.

AMETEK Rotron will not knowingly specify, design or build any regenerative blower for
installation in a hazardous, corrosive environment without the proper surface treatment and
sealing optiens.

AMETEK Rotron has a complete fine of Chemical Processing and Nasty Gas™ regenerative
blowers with Chem-Tough™, stainless steel parts, and seals.

AMETEK Rotron offers general application guldance; however, suitability of the particular

blower selection Is ultimately the responsibliity of the purchaser, not the manufacturer of the
blower. '

FS2 Rev.B 3/10/98

12/10/38 Rev. D




AMETEK:" Rotron® Industrial Products

EN 909 & CP 909
Sealed Regenerative Blower w/ Explosmn—Proof Motor

FEATURES

_* Manufactured in the USA ~1SO 9001 compiiant

¢ Maximum flow: 600 SCFM

* Maximum pressure: 120 IWG

* Maximum vacuum: 100 IWG

¢ Standard motor: 15 HP, explosion-proof

* Cast aluminum blower housing, cover, impeller &
manifold; cast iron flanges (threaded); teflon lip seal

» UL & CSA approved motor 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-specific designs
* Various horsepowers for application-specific needs

BLOWER OPTIONS

 Corrosion resistant sutface treatments & sealing optlons
* Remote drive (motoriess) models

* Slip-on or face flanges for application-specific needs

ACCBSORIES (See Catalog Accessory Sectlon)
* Flowmeters reading in SCFM
* Filters & moisture separators
¢ Pressure gauges, vacuum gauges & refief vaives
* 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 (M23/MIN) AIR FLOW RATE (M¥MIN)
2 4 6 8 10 1214 16 18 2 4 6 B W 12U B 18 2
so 0 I 1 11 350 oo 140-T— 1 T TR 350
T PRESSURE SUCTIOI‘;I i
120 < AUAXPRESSURE |- 300 -120 : A-MAXSUCTION |30
40 -} 5 "] AISHP B-10HP 8 - A AASHP BAOHP
5 100 = 250 E E-wo AR A 250
w] $e ALY 200 B e 3 ol h 200
° 3 N h 4 g 4 N 4
g.|s el 2 5 8 N eo g
@ a 50 e Hz 150
20 % 60 LY \‘ 1 ? o %: 60 \\ .
£ % N AL L 100 g £ I A 100
1.0 4 !\ , 2 N B
20 50 20 v 50
AN _ N \
1 [ NER
0 100 200 200 400 500 600 700 O 100 200 300 400 500 600 - 700
o AIR FLOW RATE (SCFM) o AIR FLOW RATE (SCFM)
® 1 © 100
w 1 Su 1 1
éég 50 = = ?—Eg 50 =~
#/ o, { 3§§ o T
17,500 17,500
12,500 1
gt SSmm== g5t o =
=2 2,500 l oo sz 2,500 J ~ -
o, 1007 g, 00— T
9 ] ©
gﬁg 50 P %El_ﬂ,e 50 o]
g age o —

AMETEK Rotron Industrial Products, Saugerties, NY 12477 # e mail: rotronindustrial@ametek.com @ internet: www.rotronindustrial.com
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AMETEK Rotron TNID

EN 909 & CP 909
Explosion-Proof Regenerative Blower

| Scale CAD drawing avaltable upon request.

1.23
1836

1
1

/ar.

musnsxous:._-ﬁ'ﬂm-
ToLERANCES: X & 3%

(UNLESS OTHERWISENOTED) | | A 1.25° NPT CONDUIT CONNECTION AT 8 0'CLOCK POSITION
SPECIFICATIONS
MODEL - ENSOIBG72WL. EN909BGBEWL __ENG0gBO72WL CPOOSGAT2WLR
Part No. 038629 0368634 080071 : 038982
Motor Enclosure — Shaft: Material | Explosion-proof—CS | -Explosion-proof ~CS | Explosionzproof - CS Chem XP~SS -
| Horsspower S, | ~ 15 10 Same as
Phase - Frequency t Three - 60 Hz Three - 60 Hz. Three - 60Hz ENSOSBG72WL ~ -
Voltage ! : 230 460 . 575 230 460 038629
Motor Nameplate Amps 36 .. ... 18 . . 144 . 222 11.1 ~exoopt add
Max. Blower Amps 3 . 4 . 22 : 18 26 13 Chemical Processing
Inrush Amps 240 | 120 100 . 162 81 cp
Starter Size 2 2 |- - 2 2 1 B features
Service Factor . - 10 . - : 1.0 . 1.0 . © tom. . -
Thermal Protection 2 Class B - Pilot Duty Class B - Piiof Duty Class B - Pilot Duty catalog .
XP Motor Class — Group D, H-F&G I-D, I-F&G - D, II-F&G inside front cover
Shipping Weight 584 B (265 ka) 564 b (265 kg) 564 Ib (256 kg) ' .

' Rotron motors are designed to handle a broad range of world voltagas and power supply varlations. Our dual vollage 3 phase motors ar
factory tested and certified to operate on both: 208-230/415-460 VAC-3 ph-60 Hz and 160-208/380-415 VAC-3 ph-50 Hz. Qur dut
valtage 1 phase motors are factory tested and certitied to operate on-both: 104116/208-230 VAC-1 ph-60 Hz and 100+110/200-22
VAr(é'-i-;d ph-50 H2. All voltagss above can handle a +10% voltage fluctuation. Special wound motors can be ordared for voltages outside ot
co range. . . . .

2 Maximum gemﬂng temparature: Motor winding teraperature (winding rise plus amblent} should not excsed 140°C for Class F rated motor
or 120°C for Class-B rated motors. Blower outiet air temperature should not exceed 140°C (alr temperature rise plus inlet temperature

" Performange curve maximum prassura and auction paints ars based on a 40°C inlet and ambient tempenature. Consult factory for inlet ¢
amblent temparatures above 40°C. .

3 Maximum blower amps cormasponds to the performance polnt at which the motor or blower temperature rise with a 40°C inlet and/c
amblent temperature reaches the maximum operating temperature, '

Spetificalions subject to change without notice. Flesss consult your Local Field Sales Engl;ieeg for spoclﬁeatlt-m updates,
AMETEK ROTRON TMD, SAUGERTIES, NY 12477 e e mail: info@ametek.com e intermnet: www.rotrontmd.com m
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| MOTOR PROTECTORS 3 PHASE VOLTAGE MONITORS

PLMU Series
ﬁi Phase Voltage Monitors with
utomam: Voltage Range Selection) .
{1 PhaseLoss [ Overvoltage

{1 Phase Reversal O Undervoltage
1 Unbalanced Voltages

Octal Plug-ln with SPDT Isolated 10 Amp Contacts
Operates from 200 to 480 VAC

LED Indicator Glows Green when Voltages are
Acceptable, Red for Faults

Simple 3 Wire Connection for Delta or Wye Systems

ASME A17.1 rule 210.6; NEMA MG1 14:30, 14:35;
IEEE 587-1980 Lavel B; ANS! Device #27/47/59

Pending - UL File E57310, CSA File LR57415

DESCRIPTION

The PLMU Series of octal plug-in, three phase voltage monitors continuously measures the voltage of each of the three
phases. The PLMU Series uses a new microcomputer circuit design that senses under and overvoltage, voltage
unbalance, phase loss, and phase reversal, Protection Is provided even when regenerated voltages are present. The PLMU
is fully adjustable-or can bs ordered factory fixed (see Ordering Information). The nominal input voltage is
selected with the knob, the voltage range is automatically seleclted by the microcomputer (50Hz=240 & 380VAC,
60HZz=240 & 480VAC). The LED indicator glows green when alt voltages are acceptable, red when a fault is sensed.
Both Delta and Wye systems can be monitored; no connection ta neutral is required.

g oo oago

. Line Voltage 3. Phase Reversal and Phase Loss
1.1 Type: Three phase Delta or Wye with no 3.1 Response Time: 150 milliseconds maximum
conneciion Yo neutral 3.2 Phase Loss: 215% unbalance
1.2 Input Voltage: 3.3 Reset Automatic )
200 to 480VAC +/~15% 50/60 Hertz +/-2Hz 4, Output
1.3 - Adjustable Voltage Ranges (Automatic Range 4.1 Type: Electromechanical relay, energized when all
Selection): - conditions are acceptable
200 to 240VAC 50 & 60 Hertz 4.2 Form: Single pole double throw (SPDT)
34010 420VAC 50 Hertz . _ 4.3 Rating: 10 amperes resistive @ 240VAC; 1/4 hp :
40010 480VAC 60 Hertz _ : ~ @125VAC, 1/3 hp @ 250VAC . e
1.4 Phase Sequence: ABC - 4.4 Life Mechanical — 1,000,000 operations e
2. Overvolitage, Undervoitage and VOltage Unbalance Electrical — 100,000 operations
2.1 Type: Voitage detsction with delayed trip and 5. Protection
autornatic reset 5.1 ‘Transient Protected to IEEE 587 Level B

2.2 Overvoltage and Undervoliage : CAUTION: 2 amp max. fast acting fuses shouid be
a. Yndetvoltage Trip Point: 88 to 92% of installed extemally In series with each tine input.
- - adjusted-nominal fine.veltage. ... <. :win ... 52 Dielectic-2500-Volts.-AMS minimum. between mput

b. Reset Voltage: +2% of fripvoltage.  __ . nd-outout terminals. T

<. Od\iewogaga Tip Pont: 1@91@_1_3% bR 6 g . i e
.. adjustad nominal line voltage X talb -

d. Resset Voltage: -2% of trip voliage 8.1 Mounting: 8 pin oc Qse

CAUTION: Select an octal socket rated] for GOOVAC
operation. .
6.2 Temination: Octal relay type pms
7. Environmental
7.1 Operating Temperature: -40°C o0 +60°C

" 2.3 Voltage Unbalance Between Phases T
a. Trip Unbalarice: adjustable from 2 to 10% of =
average line voltage or factory fixed 4 to 10%
b. Reset on Balance (% of average line voltage):

Selected Unbalance % | 2 {3 (4| 5]6]7[8]|9]10 7.2 Storage Temperature: *40°C to +85°C
Reset % 1.5(2513.5|4.5{5.4]6.3|7.2|8.1] 9
2.4 Trp Delay " See Accessques f_or: Fuses, Sockets,
a. Range: adjustabie from 0.25 to 30 seconds Pariel Mounting Kk, and Hold Down Clips

or factory 2 to 30 seconds +-15%
&se Ordering information)
b. Severe Unbalance 2X Selected Unbalance

Range: 0.25 to 2 secs.; if trip dalay is less than

2 secs., the trip delay Is used. .
A s - —————
SSAG§ PO Box 1000, Baldwinsville, NY 13027 pllcation Asgistance 800-377-SSAC (7722)
: ) o intemnet Address http://www.ssac.com Phone (315) 638-1300 Fax (315) 638-0333

P1001-568



CONNECTION
[l] [F [;]FUSES
3| 4 5

2AMP

i FASTACTING | PA 98 2C | gno
FUSES -
_ | 2 NC
e
~ |
- NMECHANICAL

OPERATION |

Upon application of power, & 0.6 second random start delay
begins. During this delay, the PLMU measures the voltage
fevels and line frequency in order to properly auto-select the
operating voftage range. The output relay is energized and
the LED glows green when all voitages are acceplable and
the phase sequence is comect. The LED flashes green
during the trip delay, then glows red when the output de-
energizes. Undervoltage, overvoltage, and voltage
unbalance must be sensed for continuous tip delay period
before the relay is de-energized. The trip delay will
automatically adjust for optlmum protection in response to
the severity of the voltage unbalance (see Specification
2.4b). Re-energization Is automatic upon correction of the
fault condition. The output refay will not energize if a fault
condition is sensed as three phase input voltage is applied.

The nominal line voltage is selected with the knob; this
adjustment sets the over and undervaltage trip points. The
voltage range is automatically selected by the micro-

computer when voitage is applied.
VOLTAGE z0 38 20
: MONITOR & L %
T e gee mA Y
408480 60z

480
(]

&
PERCENT
UNBALANGE
C2 18

15

LED

9, 1,20
25 30

[ : L . AT19) (4.5.2) lfﬁk DELAY. D
L TMAX. . : 13
) L o . PREDITAGLT| . | vRwDELAY
[~ ' Al dimensions in inches (milimeters) L ar.
- - Faceplate View
_‘,:_ GR'DEZR:ING INFORMATION. Select One From Each Column _
2R S ] &l BT N

Voltage Unbalance (n Percent
1-Adjustable 2 to 10

Bold tems Are InclisdedIn Part Nurmber: - -

o

Trip Delay In Seconds

1-Adjustable 0.25 to 30

Fixed specily the unbalance
4,5,6,7,8,9,01 10%

Fixed, speclfy the unbalance
2% 30

Delays above one second in one

second increments

-/ PLMUA42 is fixed at 4% unbalance and a 2 second trip delay.
in Stock Part Number: PLMU11 _

7 Example Part Numbers: PLMU11 Is a fully adjustable voltage monitor for 200 to 480VAC operation.

P

et

PO Box 1000, Baldwinsville, NY 13027

plication Assistance 800-377-SSAC (7722)
internet Address http://www.ssac.com  Phone (315) 638-1300 Fax (315) 638-0333

SSACE
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- 'WARNING!

URETHANE FOAM IS FLAI\'IMABLE'

Urethane foam, when exposed to heat or ignition sources, may bum. Once ignited, urethane foams can bum rapidly,
o oonsmmngamghmteofoxygenmdmlmnghamxdomgases,mmfnmesmdmokg In an enclosed space, this may
. _ incapacirate or prove fatal to haman beings,

Urethane foams can absorb and retain other flammable compounds, such as oil. Ummmfoamsthathavebemcomann
natedmsuchawaymaypmsemanevengreamrﬁrehamd. '

-- Consideration must be given to the flammability issue when using this product. Donotexposeumthamfoamban
)m@hﬂtmwmcmmnﬂmmmmrwlgmumorheasuumsﬂmmaymeumbum. :

TII RN ® speciatists m norse controf products and services

H | industrial ngise contrel, inc.

* 1411 Jeftfroy Drive Addison, Hlinols 60101 (630) 620-1998 FAX (630) 620-4928 -
i3 .U
2::,.;”'@ PRI o - . o . e ety . .‘_-A"f.:‘?-l* - w_ -s: .- ..-—r:.:'l-:;.'-;;' .
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SORBA-GLAS® NOISE-ABSORBING WALL BI.MIKI:TS T

Noise-absorbing celling or wall coverings
used in areas with excessive nolu and
echoing. . Fiberglass cuter qumtd
between a tongh silver is high-
ly resistant to abrasfon and lmpenlous

# For uss on walls or ceflings Blanket és l"wz:t‘h 8'5! éns?dl' l‘:hlck‘.1 Fﬂ:_'
» Atraslion dedistant sftver facing is imperviovs o nuuets along the ¢ of each b
fust, o, and wost solvesst Eet accept standard hardware for installa-

Sorba-Glas' meets ASTM E-84 c Jass [ Fire
Rating. NRC*: 0.76. Industrial Noise
Control Brand {110).

Ro. i'l'”l. Shpion wt, 12,0 lbs List ...$158.91

w M L R ack oS
: T AR - KioMib 51318 312663 DG
i i € - 8 KoM e .78 g ‘ms 18
L R Read . . "y ota Rctucton Coeflcient (RIC) vaoes ave eported pes ASTM G £23842 0 the pearcet 025 Saldnt]
sy visibility. -
2% In extreme ACOUSTICAL GOHWUJTED FORM S
rports, mills, *Convolitted foam shm are sdeauﬁully developed to absorb low: freqnmq lb:‘nd when
fcationa. nuiled or gined on machine enclosures, ducting systems, privacy panels fn offices,
- E:g: ::!el:oth mdm“wmmmmmuebrmnmmg:mam
uency leve Cone shape deflects sound waves ummﬂzandalhwsﬁemtobenﬂmdu\d
- 2adband d"ui‘% resbsarbed by other canes, thus effectivi u!trapping‘sm:
hea Excellent ds._uniulwstam mast oils, alkal, and m ‘l'emperaumiuimm
-30°F to 260°F, Foam meets UL-94 Rating (self- ism\g).enyeolo:uumsr’!r
i P s shosts por bax. Industrial Noise Control bran beg eltextingy 2
. Bar Muff fed- Thdstae) WAL Sisck s, [ ~ Lz o L.
e b g Br. == @R om
: Ted ear . 3 a85" % S 261 ¥ 1538 q
ﬂ?‘ﬁtl’;?‘;mf (Y Neis2 Rpduchon Coricen (NAC) Ve 218 tporid por ASTMLC £28-803 1 B meares 0.5 Sabonr. .

to water, dust, ofl, grease, and maost sol- Bach $143.18, f JRR X
v E. Nolse Reduction
o @ mcmmmm%mmmw
ALUMINIZED MYLAR ACDUSTICAL FORM

* Maximum sound shsorption aluminized film facing. Recommended for
» Reflects ight and heat zg:‘ in l’sﬂﬂy environmen‘ts, a8 ?lumlnized
" Mpe-clun,dnminmdﬁlmm resisty and Fueh M ll\o :zrema“mbﬁc:.%

solsture, wbricants, snd fusls UL-94 and ASTM. meoz-'u. Temperature
= Plame-retardant finksh Jimits are -20°F to 120°F continuous. Soid

Provides maximum sound.. absorption in 1" thick rolis, NRC*' 0.60. Industrial
vdule reflecting heat and light. Combises  Nolse Control brand.

the advantages of flexible, strong foamn
with & wipe-clean, light renectwc 1 mi

. Foam Mhuln. Sunply spread adhesive on back-of foamand-allow toaetfot one minute.
x:» Packaged in 11 oz. cartridge for use with any sundard ca.nlking gun. lndusk'lsl Nolse e
‘* Controlbrand (PA-02).

N .7 We.STAS5.@ Shpg. wt. LK ths. List $8.10. Each . [L L SN 1)
, . : e &Mmmwmwmwﬂwuwuanmm I
. k' -MODULAR ACOUSTICAL SCREEN N o
0 .- 01 - Fres taudtng. pottabileunits can be usad.  panel.. Mechanlcaldateners—along each -\
,%g . %‘g individually or in gF6uf§ to eficlose or enmia'tdgesealsm taghe ahother .
! s glv de ‘nofsy u:‘s.tgompletely .modula.r Meumc"gray curtain medsires B4'W x
;g t d“\&“ accormodal Md E 8'H. Tubular steel black ep coatcd
10’ on layouts. Great around cut-o . [rame. Frame measures t‘W 8 . ¢
3. 13 - 1. grinders, small compEessors, and s " ia flatie retapddntand w -
- - Yy saneg wbr iy . «s3% Each.unlt inclodexviiienapiock tubular -n. Random * Nolsex owaegiclmt
e 08 ' steel frame with no lodse counections,
25 reinforced loaded barrier cuttain,

vinyl
and quilted fiberglass noige absorber g, crgg9 Shpg.wt. 52.0 Ibs. Liat $922.92

o
%)' 0. 15. Industrill Nofse Control -i
[H
&
Each .......$214.25; Lots 2 .o..oovrice,  $260.40 :

GRAINGER | 2457
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WORK ORDER
. CMU200500
~ SCHEDULE CODE DATE PRINTED: 2/8/01
DEALER: 0119680 SHIP TO:
011980 L & § TRAILERS & SUPPL
22205 SE 61ST AVE 22205 SE 61ST AVE Y
PO BOX 520 POBOX 520
HAWTHORNE. AL 32640 HAWTHORNE. FL. 32640
. ORDER NO: ORDO005026 LR
m'%&%é“ifb‘ PROJECTED OFF LINE DATE:
SALESMAN NO: 112
f* DEALERPHONENO: 3524 CONTACT:
: FAX NO: 000-000-0000 REGION:
PRODUCT CODE PRODUCT DESCRIPTL OUANTITY:
. GACMBI2TA2 GACMBL2TA2 1
SERIAL NO: VIN NO:
-- /,..)m.mosoo' 4X4TSEE281UZ00500
) LINE ITEM: 'DESCRIPTION
- . GACMBL2TA2 GACMB12TA2 1
.. GACMBI2TASMIS  STANDARD FEATURES 1
o eenl e e INTERIORHEIGHT GREAR DOUBLEDOORS*BALLSIZE25/46
i 000 AYLES(TANDEM) 35004 * TIRES ST205/7SRLSFRAME 6" TBEAM — "+~
- ..ﬂ.oqn(a'ocnn'uwsmswuw(woc)wpw o
T WHITEMIS 1
mmsme wmonmmmr : 12
. GACTI073Mi8 REARRAMPDOORW/SPRING. .~ .. 1
T GACTIOSSMIS. 32° ENTRANCE DOOR W/BARLOCK o o L -2
.. GACTi02aM18 STANDARD SCISSOR JALKS W/HAND 2
GACT26IMIS  ROOF VENT W/SCREEN : 2
“*  GACT-99MIS T 12" ¥ 12" FRAMED OPENINGS - 2
A 1 *$+5EE PRINT FOR LOCATIONS | %+ 1
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HAYWARD INDUSTRIAL PRODUCTS
INSTALLATION DATA FOR
SAFE-T-LOC™ BULKHEAD FITTINGS

— e

PLFASE READ THE FOLLOWING INFORMATION PRIOR TO INSTALLING AND USING
HAYWARD VALVES, STRAINERS, FILTERS, AND OTHER ASSOCIATED PRODUCTS.
FAILURE TO FOLLOW THESE INSTRUCTIONS MAY RESULT IN SERIOUS INJURY.

1. Hayomrd gusranteos ity products against defoctive material and workmanship oudy. Hayward assumes no responsibility Sor damage or Injusies resalting from

impeopes insteliation, misapplicetion, or abuse of sny product.

2. - Hayward assumes no responsibility for damage ot injury resulting from chemical incompatibitity between itz products and the process fluids to which they are
subjocted. Compatibility charts provided in Hayward hmmhwdmmhwmammoﬁﬁndmﬁrmmw Customer should siways
uumww

3. MRWMbmmemmhmmMgwﬂwmmmuMum
vecommended fiaid veloolty through any Haywaed product {x elght foef per socond. Higher Bow rates can result in possible datnsge due to the water hammer
effoct Also noto that maximum operating pressure is dependent upon material sclection as well ss opemting temperature, —_—

4, HlywmlpmdnehmWMN&MWMWM&M&M&MMmtkﬂm&sudus

compressed 8ir orzitrogen.

Wmualmnudmmmdmmwmumwmhmwm
Twaumeﬁampmm\ssbmlddmysheomdmmdn:ys&nsmmuullydmgned.?-pmgsydmmstbedeﬂgndwdwwomdto
plwentmmdunhlhdugonﬂlywud mwmwmmmmwmmumwmlmm
cottraction.

7. mwcmcwcmmmmmwwwr,wmmm mthenhmﬂanonandusbdwummmm

8. — Published opemting torque requirements are based upon-testing of new valves using clean water it 70F. Valve torque is afftcted by many factors including
fluid chemistry, viscosity, flow mts, ind tempemture, These shautd be-considered whea sizing electric or pacumatic sctuators,

9.  Dueto diffcrentisl Ghermal expansion rates between metal and plastic, tansmittal of pipe vitication, and pipe foading forces DIRECT INSTALLATION OF
METAL PIPE INTO PLASTIC CONNECTIONS IS NOT RECOMMENDED. Wherever instaliation of plastic valves into metal piping systems is
mnummdulthtulmlommnhgbntﬂmmbmudwuﬂm«mmmwbmm
for the factors mentioned above,

o

INSTALLATION INSTRUCTIONS: - - .. .+« . - = : e
The following table in inches are recommended values. e - .
Bulidhead Mis Rigid Mia l’lcxlble' Max Min Max’
size Tank ID Tank ID ‘Walt - Hole ’ Hole
n» 725 : - 556 - -0 108 138 1.41
ye . 1000 7135 “Lis - 163 166 -
| g 175 - 894 118 1.37 19
1-1/4" 1628 12.19 102 237 241
i-1/2" ' - 1628 12.19 102 237 241
2" 2575 19.38 1.09 325 328
ki 42.50 3625 1.14 4.50 4.54

4" : 90.00 76.81 169 52 - 578

THE SYSTEM AND TANK SHOULD BE DEPRESSURIZED AND DRAINED BEFORE ATTEMPTING TO

INSTALL A BULKHEAD FITTING. VENTING AND PROPER PERSONAL PROTEC’I‘ION EQUIPMENT

SHOULD BE USED WHEN ENTERING TANKS.

THE BULKHEAD Fl'lTlNG SHOULD BE INSTALLED WITH THE BODY AND THE GASKET ON THE INSIDE OF THE TANK.
TORQUE THE NUT WHILE HOLDING THE BODY. THE NUT CAN BE TORQUED FROM THEOU'I‘SIDE OF THE TANK BY
HOLDING THE FLATS ON THE BODY END WHILE TURNING THE NUT.



THREADED CONNECTION:

£ Threaded end connections are manufactured to ASTM speclﬁmtlons D2464-88. F437-88 and ANSI B2.1. Wrap threads of

Y } pipe with Teflon tape of 3 to 3-1/2 mil thickness. The tape should be wrapped in a clockwise direction starting at the first oc
second full thread. Overlap each wrap by, 1/2 the width of the tape. The wrap should be applied with sufficient tension to
allow the threads of a single wrapped arca to show through without cutting the tape. ‘The wrap should continue for the full

. effective fength of the thread. Pipe sizes2” and greater will not benefit with more than a second wrap, due to the greater
thread depth. To provide a leak proof joint, the pipe should be threaded into the bulkhead fitting “hand tight”. Using a strap

wrench only. (Never use a stillson type wrenth) tighten the jolnt an additional 1/2 to 1-1/2 tumns past hand tight. Tightening

beyond this point may induce excessive stress that could cause faifure.

" SOCKET CONNECTION:

Socket -connections are manufactured to ASTM D2467-94. Solvent cementing of socket connections to pipe should be

performed per ASTM specifications D2855-87. Cut pipe square. Chamfer and deburr pipe. Surfiaces must be cleaned and

fres of dirt, moisture, oil and other foreign material. Apply primer to inside socket surface. Use a scrubbing motion, Repat

applications may be necessary to soften the surface of the socket. Next, liberally apply primer to the male end of the pipe to

) the length of the socket depth. Again apply to the socket, without delay apply cement to the pipe while the surface is still wet

i ~ with primer. Next apply cement fightly, but uniformly to the inside of the socket. Apply a second coat of cement to the pipe,

. and assemble the pipe into the socket, rotating the pipe 1/4 turn in one direction as it is slipped to full depth of the socket.

' : The pipe should be held in position for approx. 30 seconds to aliow the connection to “set”. After assembly wipe off excess
. (cement. Full set time is  minimum of 30 minutes at 60 to 100 F. Full cure time should be based on the chart below.

kN JOINT CURE SCHEDULE:

'Il\emsdiedtﬂamwggwtedasgudu. Mmbasedmhborﬂo:yhﬁdala,mds!mﬂdnotbemhnmbedwmommdauomof
all cement manufacturers. lndmdml manufactures’s recommendations for their particular cement should be followed.

Temperature T&Pmmforl’lpe Test Pressures for Pipe ‘Test Pressures for Pipe

vl
N
‘\',-—":

. RangeDuring __Sizes)2t01-J4WN ____~ _ Sizes]-1/2f03 W Size 4.in
_ Cure Period(B) Upto Above 180t Upto, Above 180to Upto Above 18010
ST *R(~C) 180PST 370 PST(1240 130 PST 315 PSI 1240 80 PSI 35 PSI
(1240kPa) 102550 kPa) (1240kPa) 102170 kPa (1240kP3) 2170kPa
60t0 100 (15t040) [ hr 6 hr 2k 12 br 6 hr 24k
& oo 01060 (5t01S) 2hr _ . 12ht __  4hr AW 12br  48he _ |
£s “20%40 (7w 5) 6bc  36hr 2k  Rhr 36 hr (A) taay;(Ar“‘“ o
: 106620) G15t0'7) Sk .  48hr <16k 96hr T2hc(A)  §days(A) :
.- Colder then lo (~15) Extreme care should be exercised on all joluts madewhm-epipe, fittings or cement is below 10°F,

A: hklmpomm:onotematatteppuatwmldermm°Fonsmsﬂmm3 In., test muhsind:mthatmmyw:abluuxstm
-- " - 'the uctual cure Tate of ific joint. “The data expressed in thesc catogorics represent only estimated dverages. Insomema.mwﬂlbe
" achieved in 1éss time; butisolated test results indicate that even longer periods of cure may be required. R B~ R
B: nmewesehedul«arebasedonlabommymdauobwnedmNetFUoims(NE'l‘Fl'l‘ﬂnadryﬁtthepnpebottomssnuglyinmc
ﬁmngsodm«vithom meeting mterl'dence). .

PRy .. - . . R .-,.‘ -
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. 120 N 30%Glass T
: ~ NONSHOCK ool LIN e LU
- OPERATING g0 AN L L] .
PRESSURES E NN
¥ !
40 ot ]
: 20 pvC ]| A
! ) BFIS REVE o
e A1889

ECR $I9R

L N o T

R R



" oanm

- .Appleton

654104-000
INSTRUCTION SHEET

- A-51 SERIES INCANDESCENT LIGHTING FIXTURE

AS51 Series lighting fixtures for:
Class |, Divislon 1, Groups C and D}
Class I, Division 1, Groups E, F,and G

A\ WARNING GENERAL

1. DO NOT MODIFY UNIT IN ANY WAY. Modification may
affect safety and refiabliity.

2. Improper use or failure to follow these instructions could
result in serlous injury or property damage.

3. Operator should be instructed in the safe and proper
usage and maintenance of this product.

A\ WARNING ELECTRICAL

‘1 1. Disconnect elacirical powar before Installation, adjust-
ment and maintenance. _

2. DO NOT ovarload; the amperage and voltage indicated
on the nameplate must not be exceaded.

3. Check continuity befora connacting electrical power.

4. Allinstallations must comply with applicable locat and/or
National Electrical Code.

8. Bafore installing check fixtura unit nameplate and carton
tabels to be sure you have correct fixture and mounting
hood, Circuit must be deactivated before Instaling fixture,

A\ CAUTION GENERAL

1. All A-51 Series Fixtures are 1o be mounted vertically
with lamp base up.

The fidure unit must be installed with one of the following
‘unit with one of the following mounting hoods vaids waman-

explosion.
Fixture unit must be lnst_alled with:

AAP-10D
Pendant Hoad

]- - AAC-50, MB;ISDI
AAC-180
Celiing Hood

AALB-50, AALB-75
or AALB-108

Long Wall Bracket
Hood

AASBE-50, AASE-75
Short Walf Bracket
Hood

INSTALLATION AND MAINTENANCE DATA SHEET

DIRECTIONS FOR FIXTURE
INSTALLATION

1. Use the installation drawing as a guide. install mounting hood
first as all wiring connections are made in the mounting
hood. The fixture unit requires no internal wiring connections.
* instali mounting hood to condult system (and/or wal,
ceiling or stanchion). If using pendant or stanchlaon
mounting hood, secure the hood to the condult system wnh
the set screw.

2.Remove the connection block (VPT7) from the mounting
hood by loosening (but not removirig) the two Philllps head
scraws. Tum caonnection block counter-clockwisa to remove.

3. When using ceiling bracket (AAC-), long wall bracket (AALB), or

short wall bracket (AASB-), mounting hoods, threadad
adapter (59064050000) can be removed by lifting
gasket (59064034000) to access set screw.
* Loosen set screw and tum adapter counter- clockwise for
easior access to Junction box if long bracket (AALB-) is
being used, bracket can be removed from junction hox by
loosening set screw in flange and turning counter clock-
wise, .

4.Pull supply wires from the conduit into the junction box. Make
connection of supply wires to the VPT-7 connection block by

attaching “HOT" voltage lead to the brass terminal and
common “neutral” lead to sflver terminal.

§.Secure threaded adapter (where applicabie) or iong
bracket (where applicable) to junction box and tighten al set
Screws.

6.Secura VPT-7 connection block to threaded adapter or

- mourting hoodsfor sate operation, Failure to use fixture --~ . mounting baod. by -slipping-over Phillips- head screws, .

turning clackwise and tightening screws.

ty as well as the UL Listing and creates the risk of fire or  7.install lamp into fixture unit. See “directions under ‘Lamp

Installation instructions”.
8.Inspect threads of mounting hoods and the fidure unltto be
sure they are clean and free of damage.

ARP-50, m.ﬁop—;,_-lnspeotglobeforanydﬂps.smhesorcmd‘s. ..

. A\ CAUTION GENERAL
Chipped, scraiched or cracked
- - globes will fall. Replace any -
- such deféttive lamp-housing.” *

9. Thread the fixture unit into mating threads. of
mounting hood untll tight against gasket of mounting
hood. Locking spring of fixture unit should engage with
notches on mounting hood. -

10. install guard and/or reflector if desired, Check tightness of
set screws and aif threaded Joints. Activate supply clrouft
to test fixture,

KEEPR THIS MANUAL FOR FUTURE REFERENCE

EGS Electrical Group * 7770 N. Frontage Rd « Skokie, iflinols 60077

Rev. B 11/10/98 page 1
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LAMP INSTALLATION
- INSTRUCTIONS

CAUTION: All A-51 series fixtures are to be mounted
vertically with lamp base up.

g NOTE: Al instaflations must comply with applicable tocal

1. -
2. Remove fixture unit from mounting hood by insert-

9!"?‘9’

arud/or National Electrical Code.

A lamp may be safely and easily installed into
the fixture at a work bench.
Disconnect fixture from suppfy circuit.

ing screw driver into canopy notches and
using release lugs for levarage.

*Once loosened from mounting hood, fixture unit can
be quicldy unscrewed by hand. Do not remove fixture
unit from mountirig hood under load. .
Place fixture unit on bench with globe side up.
Remove globe ring using pry notches if necessary.
Remove aluminum and fiber gaskets.

Lift globe carefutly off of fixture and place safsly on
‘clean surface.

and

and types. .
8. Inspect globe for chips or scratches as such defects

will result in globe fatlure.

9. Wipe ground surface of globe and mating surface of
fixture with soft clean cloth to eliminate dust,offor

arit. |
0. Carefully place globe back on ground surface of
fixture unit. . .

11. Place the fiber gasket on globe flange first, then

_ place aluminum gasket on top of fiber gasket.
*This sequence is important for safe operation
of fixture.

12. Replace globe ring carefully and screw onto fixture

unit unti! globe ring Is tightly in place.

13. Thread fixture unit into mounting hood as per “Directions

for Fixture Instaliation, Numbers 9 and 10",

“-Refer to fixture nameplate for- proper-iamp ‘wattage

CAUTION : Disconnect surply clrcult
before opening or relamping fixture.

A

1'

g

3.

MAINTENANCE DATA

«To relamp, see "Lamp Installation Instructions.”

«To malintain maximum light output from this fixture,
it should be cleaned periodically as follows:

The aluminum exterior of this fixture should be
cleaned only with a mild soap or cleaner, and
should be rinsed with water immediately.
Alkaline or acidic cleaners will attack the protective
coating of epoxy on the fixture and should not be
used. This will - allow the epaxy to protect the fixture
from corrosive elements in the atmosphere and
result in longer fixture life.

The glass globe should be cleaned using a soft

cloth and a non-abrasive cleaner. The globe

should be regularly inspected for scratches or
chips. If the globe is scratched or chipped, it must be
replaced.

The porcelain enamel reflector may ba cleaned with
any non-abrasive detergent or glass cleaner.

« These periodic cleaning procedures are important
to prevent the accumulation of dust and dirt which
will Impair the light output of the- fixture.

+ When ralamping, be careful not to damage the
external threaded areas, since they maintain the
fixture’s explosion-proof properties.

« When removing and repalring fixture, lubricate
threads only with Appleton TLC-3 conductive, high
temperature lubricant. This should only be neces-
sary lf threads are no longer coated with the blue or
black color of the dry film kubricant.

+ Sae aftached drawing for replacement parts fist

- OPERATIONAL DATA

«The fixture must be operated in an environment that

does not exceed 40°C.

» The fixture may be operated on AC power only up
to 800 volts. Use lamp rated for operahng voltage

A WARNING:

+To reduce the risk of fire or explosion, do not instali

where the ‘operating temperature exceeds ignition
temperature of hazardous atmospheres.

« Refer to the namepiate on the fiture for maximum
operating temperature and for proper fixture
classification.
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LONG BRACKET INSTALLATION

1. Remove bracket from Junction box, pull through m
feads to connsector block. Attach ground wire .
to grounding screw. Fanas

2. Remova Connector block from threaded adapter, )
pull leads through to connect wires to cor- e _
rect terminal screws. “'mmm

3. Push block into place and tighten screws — SET VPT? CONNECTOR BLOCK
install fixture. NOTE: Plugs should be removed SCREW % | 4~ SCREW #8-32X1/2" PH. HO.
and resealed with pipe sealant. '

A-51 GROUPS C & D LIGHTING FIXT .URES_FA'MILY TREE

MOUNTING HOODS (Use of companents marked “Not U.L. Listed” voids the U.L. Listing of the assembled fidurs.)

Pendant Celling 25° Stanchion Long Bracket . 15° Short Brackst
Qris Hub Thres close-up plugs One ciose-up plug. Three close-up plug One close-up plug.
1/2 AAP-50 12 AAE-50 1-1/2° ARN-150 1/2° AALB-50 1/2" AASE-510

4 ARP-75 3/4° ARC-T5 (Not U.L. Lixted) 3/4" ANLE-T5 34" AASB-75

' AARP-2ST ’
AARP-2AR
.mxunm:un (Rat UL Listed} (ot U.L. Listed) _

HiGH BAY

AARE-2HB
PORCELAIN
REFLECTOR '
30° ANGLE
AARW-15AH

EGS Elactrical Graup ¢ 7770 N. Frontage « Skokle, linols 60077 6541 04-060 Rev. B 11/10/98 Page 3
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Dimensions: A-51 Incandescent Lighting Fixtures.

[

- Dimensions in Inchas

. Stamchion Pendant Coillng Long Bragkst Short Brackst
skeWatt)) A B cl - a ) c A B ¢ A B . ©C A B ¢

- - 60100 | 11.47 1085 1150 | 1225 1163 706 | 1375 1313 706 [ 1375 1333 1238 [ 135 1294 913
150300 | 11.47 1085 0150 | 1225 4163 7.06 | 1375 1343 706 {1375 1313 1238 | 1356 1284 9013

;- 200300 | 1307 1238 121 |138¢ 1325 881 | 1544 1475 661 | 1650 1475 1325 |1519 1450 1013

: 300500 | 1509 1434 1464 | 1600 1525 1213 | 1750 1775 1213 [1760 1675 1488 [ 1795 1850 11.94
A:51 Serlos Refloctors STANDARD DOME 30° ANGLE HIGH BAY

) STD.DOME | B30°ANGLE | HIGH BAY ‘

. S Weils A B A B A B ¥ I l

, 60100 | 1206 450 [10.00 783 | — — ;_f::j 2 8

s 150200 |1400 438 |1000 7&3| — — _ | -

. 200300 | 1600 519 [1200 788 1200 6.06 A ] _L ” L

=~ 1 ao0500 |2000 e84 |1800 1313 |1800 9.3 - " fo— A —

EER T

———— e
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Cperating Instructions & Parts Manual

2(8568B, 2C€963B, 3C772, 4C0208B

and 4C369A thru 4c371A

Plesse read and save these instructions. Read caretully before »

fo assembla, Install, operate or maintaln the product described,

Protect yourself and others by ohsetving all safely information. Fallure o comply with mﬂauuwmnhmwwmau

damage! Retaln instructions for future reference.

ayton Hazardous

Location Exhaust Fans

Description

Dayton hazardous Jocation exhaust fans are .

used for air exhausting jobs in atmospheres’
containing flammable or explosive vapors or
gases as defined under section 500 of the

- National Electrical Code (NEC). Each unitis

equipped with a non-sparking, cast
aluminum fan blade and a U.L Listed Class
}, Div. |, Group D and Class ll, Div. |, Groups
E, Fand G, totally endosed, hazardous -~
location, ball bearing motor with automatlc
reset thermal protection.

NQTE: Model 3C772 is a 6-wing fan blade

unit. All other madels have 4-wing fan
_t;lads.

npacking _

1. When receiving the unit, inspect carefully
- for any damage that mriay have occurred
during transit.

2. Shipping damage claim must be fited
with carrier.

—

Figure 1 - Dimensions

Dimensions

Modeal

‘400208 13 12°
4C365A 174
AG70A 19w
209638 21w
208568 25
4T3 . 2514
aan 3012

16 14"
2014
2214
2414

" 28wm

28w
3312

1250" 7"
138 1M
1358 111
13wz 1114
134 11 va
1313 14
1513

11w

" Specifications

Ny Frne Air
;@n - !z-_~_ 855
4C369A 16 2000
ACIT0A 18 210
2C9638 " 20 - 2475 -
200568 24 -~ 38535
A4GNA 24 425
acm 30 7135

N

CFiA Air Delivery € SP Shown
178"

Motor

g 38"

- 645 330 175 -
1640 1260 750
1810 1300 800

© 1860 1350 850
2520 1720 1000 -
3320 2480 2200

‘6000 5000 ° 3500

Fult

Hp RPM locad An-1ps

1725 45

T omn 1725 48
174 1725 45
" - - s 45,
1B -7 64 -
" 1725 90145t
s 1140 96/481

Test data was cbtainad in a laboratoty registered by AMCA for (AMCA 210 air performance) testing. Data is not certified by AMCA.

(1) Full load amps 115/230 voltage.

General Safety Information

1. This fan should be installed by a qualified 3. Motor must be securely and adequately

technician.

grounded. This can be accomplished by

Disconnect . §
[AWARN"'G sa:n-aa before | 2.Follow all kocal electrical and safetycodes,  Wiingwitha 9'“"'“‘:;?" metal-dad
: or servicing. Faifure to as the National Electrical Code (NEC) and 'BCMZYWW gam tof
"~ -disconnect power source can result in the Occupational Safety and Health Act ground wire connected to meta
fire, shock or serious injury. (OSHA). the motor frame, or other suitable means.
Form 552229 11332101
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Dayton Operating Instructions and Parts Manual®

Dayton Hazardous Location
-’ Exhaust Fans

General Safety Infomlatuon

- {Continued)

4. Always disconnect power source before
working on or near 38 motor or its
connected load. if power disconnect
point is out-of-sight, lock it in the open
position and tag to prévent unexpected
application of power.

S. Guarding is required in accordance with
OSHA requirements if fan Is mounted
less than 7 feet above floor or where
workers have access. Dayton intake
guard, Models 6D581 thru 6D591 are
strongly recommended.

. 6. Be careful when touching the exterior of

} an operating motor; it may be hot

. enough 1o be painful or cause injury.
With modem motors this condition is
normal if operated at rated load and
woltage. Madem motors are built to
operate at higher temperatures.

7. Protect power cable from coming into

contact with shap objects.

8. 0o not kink pawer cable and never allow
cable to come in contact with oil, grease,
hot surfaces, or chemicals.

~ . .9-Make certaip that the power source
*-° conforms o requirements of your

_ equipment.
- 30. Wiping or Cleaning rags and other -

- placed in a tightly dosed metal
container and disposed of later in the
proper fashion.

11.When deaning electrical or electronic
equipment, always use an approved
deaning agent such as dry deaning
solvent,

Installation _
\) l AWAR"‘“G 'Mot for use where

paint residue can
accumulyte on motor.

EER f=.ﬂamablewaste materials mustbe: "™

AWARNING |2/onnec power

installing or servicing. Failure to
disconnect power source can result in

- fire, shock or serious injury.

1. Mount the fan 10 a panel securely
anchored to studs or wall framing.

2. Connect power feads to mator, using an
approved wiring method. (Motor
1terminal connection data is provided on
motor nanieplate or on motor terminal
box cover plate. Use adequate size wire
for all branch and feeder runs). Incorect
mator connections will cause poor fan
performance and/or motor failure.
Wiring diagrams for Models 2C856A,

_ 2C9638, 4C0208, 4C369A, 4C370A (see
Figure 2). Models 4C371A and 3C772
.(see Figure 3) for motor wiring diagram.

A CAUTION [[ocime fisconnect
switch shoukl be located near fan so

power can be poslavely disconnected
whlle servicing fan.

Fan frame and motor
mmtbcolew-kal!y-
grounded to a suitable electrical
ground such as a grounded water pipe,

or propetly grounded mmﬂtcmmy
orgmund wire systam. N .
T4 T5 P1:

Tt T8

Insulate
115 VAC

agure 2 - Wiring Diagram for Single 115V
atay

‘-~ prevent applicatich ofpower

PYP2TB TIT27T5 T4

15 VACj

insulate

PI1P2TE TIT2T15 T4

N4

insulate
230 VAC

Figure 3 - Wiring Diagram for Duat 195/230V
Mator

3. Before applying power to the fan, check
for obstructions which would interfere
with fan operation.

NOTE: Fan blade must tum dockwise when
facing the shaft of the motor. # rotationis
incorrect, refer to motor nameplate for
reversing instructions.

Mainfenanoe

AWARNING the :ower m Is

" disconnected before attempting to -
service or disassemble any companentst
- If the power disconnect Is out-of-sight,
“lock in open positionamdtagto

CLEANING:

it is advisable to clean otor and fan blade"
at regular intervals, This will remove any
accumulated dirt which would cause
unbalance and result in excessive vibration.
if guarding has been added it should be
removed and cleaned at regular intervals to

_maintaln power air flow and prevent

passible motor overloading.
LUBRICATION:

Motor is prelubricated at factory and will
not require any further lubrication.




2C856B, 2C963B, 3C77 '
3, 2C063 2, 4C020B

Dayton Operating Instructions and Parts Manual 69A thru 4C371A

For Replacement Parts, call 1-800-323-0620

-
S

rovide folfowing information:

. nurnber

-Serfal number Gf any) c

~Part desaiptions and number as shown in parts fist
’ Address parts comespondence to:
A Parts Company of America
.- 1657 Shermer Road

Northbrook, It. 600625362
r-

o )
g
I8y
. P - Tt g e e
=~ ' Figure 4 — Replacement Parts Mlustration -
* .‘ ' s ‘ :
ReplacementPartsList -~ - =~ . ' T o
Part Number For Models:
i Description 4C0208 6C369A 4C370A 209638 208563 4C371A 3072
o 1 Fanblade 4C386 4C133A 4C135A 4C139A 4C145A 4C1H47A 03221001 1
L 2  Frame o 42083002 42084002 42085002 42086002 42087002 42087002 42153001 1
’ 3 Motor o 6K734 6K734 - 6K734 6K734 . 6K738 6K039 13130001 1
- 4  5/16-24 Spinlock nut Y * » . * * * . . 4
) S 5/16" Flat washer * * * * * * * 4
b 6 516-24 x /4 * * * * * * * 4
/ HHC screw ;

-t standard hardware items, available locally.

' 3 ;
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ZCSSGB, 2C963B, § 3C772,4C0205

Dayton Operating Instructions and Parts Mariual 69A thru 4C371A

_.Dayton'Hazardous Locatlon
Exhaust Fans

~ Troubleshooting Chart |
Symptom Possible Cause{s} Corrective Action
Excessive noise : 1. Defective motor bearing 1. Replace
' 2. Loose fan blade o 2. Tighten setscrew
3. Crooked or damaged fan blade 3. Replace’
. . 4. Motor not seaurely anchored | 4. Secure properly
" Fan inoperative . . 1. Blown fuse or open drcuit breaker 1. Repair or replace
\"k; 2. Electricity tumed off 2. Contact local pawef company
h 3. Defective motor . 3. Repalr or replace
Insufficient air flow — Blocked intake or exhaust opening g&a‘:" :gstrucﬁon or increase size of

Lin_aieed Warranty

on-One-Year Limited Wanan% Hazardous Location Exhaust Fans, Madels 2C8568, 2C9638, 3C772, 4C0208 and 4C369A thru
71A, are warranted by Dayton {Dayton} to the on'%:'nal user against defects in workmansh f or materials
undernurmal use for one year after date ofpurchase. Any determined to be defective in material or worlmzanshrp
and returned fo an authorized service location, as Dayton designates, shipping costs prepald, will be, as the remedy,
repaired or replaced at Daytan’s opbon For limited warranty dalm procec’ures, see PROMPT DISPOSITION Thls llmlted
warranty gives purchasers specific fegal rights which vary from state to state.

o Lﬁqitaﬂon ofllablfity To'the extent allowable under applicable law, Dayton s liability for consequential and hadental damagec

.-Dayton's Jiability in all events is Iinenﬂed fo and shall not exceed the piirchase.pice pal id, 3.
Wananty Disclimer. Dayton has made a diligent effort ta ilfustrate and describe the products in this Iiterature aocurately;
however, such Hlustrations and descriptions are for the sole se of identification, and do not express or imply 3 warranty that
d roduets are Merchantable, or ﬁt fora particu purpos%,"'g:othat the products wifl necesarilyec?nfonn to.t%’e’ illusuatgt};s ar
escnp
Ex TEE'd baldw; mwa:raniy oraffirmatfon of fact, expressed orimplied, other than as stated in the *LIMITED
above s made or authorized by Dayton.

Pmdudswabir Many states and localities have codes and regulations governing sales consb'uctlon, installation, andfor use of

d.q’c_u % w'g q'syasgs. which ma%éaeny fram ,;.fmse in 35%%9 areas. m‘%or Dah)éton tgttempts ctto Isawmilggtm %rdoducts
r 4 ol nm% ol nce, an TR5ponsi w the product ks i or us -
 Before ase and use of a pmdqua - revtmpeivﬂ:e rodu%app lication, and nationa”land local Eadesa?dgmgulaﬂons and -
ﬂ.me that the product, installation, andusewill them,

Ceftain aspects of disclalmers are not applicable to consumer products; e.g., (2) some states do ndtallowthe exclusion or

fimitation of incidental or consequentla amages, so the above Iimitation or exclusion may not apply to you (b) alsa, some states

do not allow a limitation on how long an imph ?' consequentially the above limitation may not apply to you; and

(c) by law, during the period of tlnsl warran , @ mplled warranty of implied merchantability or ﬁtness r a particular

purpose appiicable to consumer prod by consumers, may not be exduded.or otherwise dlisclaim

m:;ptnimmm n will make a oad faith effort for prompt correction or o justment with ectto any product
ves 1o be delgm ctive wlth!n Ilmrgd wananty Far any uctbeheved to ba fectllvla within llm wan'anmy

or call dealer from whom the befm duct was ﬁ Dealer ga ive additional directions. if unable to resolve satisfacto

write to Dayton at address givi ler's name, te, and number of dealer's invoice, and describing the natune

s \’) of the defect. Title and risk of loss pass buyer on delwery to Common arries, prmductwasdamagadln transit to you, file.

claim with carrier.
Manufactured for Dayton Electrlc Mfg. Co., 5959 W, Howard St, Niles, lilinols 60714 U. S.A.

Manufactured for Dayton Electric Mfg. Co. T — | T
Niles, lliinols 60714 U.S.A. FrtedinUSA. Dayton

1294/570NCPVP




) COLUMBUS_ELECTRIC MANUFACTURING )

L

e oy
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(' OPERATION & INSTALLATION MANUAL )

EP-ETD-8D  DPDT HEAT/COOL
EP-ETD-88 _8FDT HEAT/COOL

EXPLOSION PROOF THERMOSTAT

The Columbus Electric Eaalétlon Proof Thermostql i3 designed to conirol heating
onty,.. cooling only. heating and cool -or ventilation systems in oll refineries, grain
elevators, munition plants, hospital operating rooms and other hazardous iocations.

The switch mechanism is enciosed In a 1/2° lhick cast aluminum case which is dﬂai
proof and dust resistant. A reliabie sensing etement provides accurale response fo
temperature change and does notf requirs leveling during installation. :

The casing is tapped top and boiién for 3/4" condult. a 1/2° adaptor is provided.

C T SPECIFICATIONS D

2* 'x 6.37° x 4.43°

Elecirical Rating: 2§/Amp 125-277 VAC Dlmeniions: ]

4 HP at 125 VAC Aeprovals: U.L. AND C.S.A.
1 1/2 HP 250/277 VAC Class [ Groups C & D

{ &
. Class [I Groups E, F, £ G
Differentlal: Haat: 2°F/Cool: 4°F Teng: Sat Range: SO0°F te 90°F

C — INSTALLATION )

Locate the thermostfat approximately five feet.{S’) above the floor in a laocation
that will sense the average- temperature ¢f the area to be confrobled. Do not mount
the thermostal ‘dadjacent to water pipesy 'in drafly eareds, or other iocations that

- would adversely affect the operation.af the thermosiat.

..1) Remove the cover of the thermostat and set it aside. Exercise care not ta mar the

. .. mating surface or damage the temperature aensieg/operaling somponents, 10N:

T 7 =Marring -of the mqting surfaces .of  the enclosure .could desirgy.the Integrity of the
seal causing an unsafe condition during operation of the thermostat. - -

2) Mount the thermostat base on the surface selected. See Fig. 1 for dimensions.

3) The base is tapped for:3/4‘ conduit: a 1/2° conduit sdaptor and a 3/4° plag is
provided. Two spenings are provided. Unused openings must be properly plugged.
with pluga provided. prior to appiying power fo the unit.

- 4) Connect the conduit to the mounted base and place the required wire inta the base.

5) Connections are 1o be made to the swilch terminais on ihe cover, see Fig. 2. The
zogqr can then be instailed to the base and secureiy fastened uti!lizing the four
4) mounting screws. Immediately prior to assembly, inapect the mating surfaces aof
the cover and eaclosure. Do not coennect if surfaces gre uneven or gaps exist
ggswqen the cover and enctgsure. Install the four z4? cover screws to enclosure

6) The instalier must seal each condult run within 18° of the thermostnt‘enelosure.
This seal must be a suitahie listed hazatdous locatten fitting,

*A3d
NN-07€+p
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DIAGRAMS D)

FIG 2 .

TYPICAL WIRING DIAGRAMS
| EP-ETD-8D  EP-ETD-8S
e [t} N [0
wm|o| o | o f—Jcoa}— 1z
N|o| [O cl|o clo
ml|o| |o - |
CLe Q L‘. CHANGE L1
T MR
NO ® LcooL |
T
) S .
L Gee
SWITCH
HEAT
n[0] [0 N o-ﬂL'/:—
clo] [9 c <i'g o--Jcoo}-L— L2
'1,1 L‘2 , L1

-ITOBEPROVIDEDBYINSTALLER

P.O. BOX 4973, JOHNSON OITY, TENNESSBE 37602 )




Blower Connection Key
Measurement NPT - American National Standard Taper Pipe Thread (Male)
. NPSC — American National Standard Straight Pipe Thread for Coupling (Female)
Accessories S0 i On (Srooth No Thveads]
Air Flow Meter
FEATURES BENEFITS

¢ Direct reading in SCFM

¢ Low pressure drop (2-4" typical) across the
flow meter

¢ Non-clogging, low impedance air stream

* Light weight aluminum

* No moving parts

* L arge easy-lo-read dial

¢ Accurate within 2% at standard conditions

* Good repeatability

* Available in 2", 3" and 4" sizes

* Factory configured for quick instaliation

¢ .048" Allen key supplied for gauge adjustment

OPTIONS

* For 4-20 mA outputs and digital readouts see
page G-9
. High temperature version (above 140°F)
* Corrosion-resistant version with Chem-Tough™
or in stainless steel
* FDA-approved Food Tough™ surface conversion
* High pressure version (100 PSl)

¢ OPTIMIZE SYSTEM EFFICIENCY

Measuring the correct air flow can assist you in
fine-tuning to your system’s optimal efficiency.

¢ BALANCE MULTI-PIPING SYSTEMS

When evacuating CFM from more than one pipe,
different run lengths or end system impedance can
cause one pipe to handle more CFM than the other.
With an accurate CFM reading, piping can be
balanced by bleeding air infout or by creating an
extra impedance.

¢ DETECT CHANNELING OR PLUGGING
For systems in which channeling or plugging can
occur, a change in the CFM measured can help
indicate the unseen changes in your system.

Current Models Flow Range ¢ D E F
Model Part # __(SCFm) Threads Length Width
FM20C030Q 550599 6-30
FM20C045Q 550600 945 7.0
FM20C065Q 550601 13-65 " v " ”
FM20C125Q 550602 25.125 2"-11.5NPSC 7.18 2.0 3.75
FM20C175Q 550603 35-175 ' 56"
FM20C225Q 550604 45-225
FM30C250Q 550605 §0-250
FM30C350Q 550606 70-350 3" -8 NPSC 7.52" 74" 2.5" 443"
FM30C475Q 550807 95-475
FM40C450Q 550608 90-450
FM40C800Q 550802 120-600 4" - g NPSC 8.00" 7.7 a7 543"
FM40C850Q 550610 170-850
Rev. 2/

AMETEK Rotron Industrial Products, Saugerties, NY 12477 ® e mail: rotronindustrial@ametek.com ® internet: www.rotronindustrial.com



Blower Model Reference Key

A = SPIRAL

E = DR/EN/CP 6586, 6, €23, S7

B = DR/EN/CP 068, 083, 101, 202

F = DR/EN/CP 707, 808, 858, 89,

Measurement

P9 (Inlet Only)

|_C = DR/EN/CP 303, 312, 313, 353 @ = DR/EN/CP 823, §13, P13 (Inlet Only)
D = DR/EN/GF 404, 454, 513, 505, 555, 523 | H= DR/EN/GP 909, 979, 1223, 14, 515, P15 (Infet Only)

Accessories

TYPICAL FLOW METER ARRANGEMENT

FLOW DIRECTION
. D B
3,75 —=

e “LO" PRESSURE PORT

FALISURE 35
(Ol ALy

\\\ \\\\ t lrl/

140 210 280

/;
7o

350
0 Fl_ow CFMo

A

AMETEK

ROTRON?
NDUSTRUAL,

e | reess

“HI” PRESSURE PORT

TYPICAL GAUGE FACE

ANALOG FLOW METER

@,

BLOWER

| | -

e =]

INLET FLOWMETER

SYSTEM PIPING

SYSTEM UNDER
VACUUM

HIGH TEMPERATURE/PRESSURE
CORRECTION

SCFM;
SCFMz = 530

4R _
- Pfi) Tiy + 46

. = Absolute Pressure in PSIA
Ti, = Temperature in °F

« Use on inlet to limit need to correct for high pressure
or elevated outlet temperature

* Standard mode! limits = 140°F and 30 PSIG

HOW IT WORKS
T T2

rray —

Rotron’s flow meter is a venturi style design. After

air enters the inlet, the pressure is measured in the

T1 tap. The second tap, T2, measures the pressure at
the throat, The differential between T1 and T2 registers
across a special calibrated CFM gauge to provide
accurate readings. The throat is then expanded back
to the original size to keep pressure loss to under

2-4 WG, .

Rev. 2/01

AMETEK Rotron Industrial Products, Saugerﬁes, NY 12477 @ o mail: rotronindusirial@ametek.com @ Internet: www.rotronindustrial.com




BULLETIN E-20

FLGTECT. MODEL L-6 FLOAT SWITCH

Instaliation and Operating Instructions -

Exploslon-Proof; U.L. and C.S.A. Listed -
Class |, Groups *A, B, C & D

Class ll, Groups E, F& G

CENELEC: EEx« IIC T6 (T amb=75°C)
*Group A, stainless steel body only) .

PHYSICAL DATA
Temperature Limit: 220 (105°C) maxtmum
Moxﬁmun Prassure: Sea chart balow
Switches: Ons or two SPDT snap swilches
Electrical Rating: Ul.: 5A @ 125/250 VAC.
C.S.A.and Gz BA @ 125/250 VAC, 5A resistive,
e & 20 ot comcs oy st
ngs: ry 5
Rated 0.1A @ 125 VAC MT option: 400°F
{20S°C) 6A @ 125/260 VAC {not listad).
Wiring Connsctions: 318" {460mm) wire leads, 18 ga.
CENELEC models g?“ty: pustHn type tor&nlgal blocks
L] =

Blatk = common, = NO,, red
& Minlmum Speclmao Gatrwlot?;
: Nyt e pund 68 flost -

E\ Cylindrcal SS float - 05
\ Switch Body: Brass %/4" NPT condult connection.
. ; For §S switch body, changa model no. to LEEPS.
. ' Plping/Mounting Connection: 1" NPT
hie Instalistion: Horizontal, index arrow pointing down.
Welght: 1 Ib. (5 K3); whxternal chamber 1-3/4 1b. (B KG)

JMETTED MATERIALS CHART MAXIMUM PRESSURE CHART
=Ta_ Bl ] Grass IBroms [Cerami] Potypropylene | 3015S | 30358 | 30458 Mods] Numiser Froat Pressurs Rating
Besal x X X X PSIR (Ka/cHT
"lesses} x | x | x X X LEEPB-B-S3A | . Cylindricel S8 200 (i4)
BS3C] X X X X LEEPB-B-S3B Polypropylene 250 (18)
= BS3H| X X X X X L6EPB-B-S-3C Round §S 360 (25)
sssol x x X X LEEPR.B.SIH Round §S 250 (18)
- L6EPB-B-S30 Polypropylene 1000 {(70) -
;.| 8S8A X X X X LSEPB-SS3A Gytindrical S8 200 (14)
41 883C X . X1 x| X LezrB-§83C | RoundSS 350 (25)
SS9 - X I x{ x| x LEEPB-S-S34 Round 55 350 (26)
{8830 X X X x LEEPR.§-S-3-0 Polypropylens 2000 {140)
§-538 X X x| x LBEPB-§-5-38 Polypropylene 2000 (140)
-~ INSTALLATION: external ground screw Is for supplementary bonding when allowed ot

Unpack switch-and remove any packing material found inside lower
- - housing or float chamber. .

Switch must ba Instaltéd with body in‘a-horizontat plane and arrow on:
* = side pointing down, :
- - If switch has an sxternal float chamber (19e), connect it to vertical sec-
* “tions of 1 NPT pipe inslalled outside vessel walls al appropriale levels,
{f upit has no extemal float chamber, it must ba mounied In a 1 NPT
¢ ~halif ¢oupling welded to the vagsel wall. The coupling must extend
through the wall.

“Inspact and clean weuéd paris at regular intervals.

- -ELECTRICAL CONNECTIONS:

Connett wire leads In accordance with local electrical codes and switch
action required. NO. cortacts will close and N.C. contacts will opan when
WI cayses float to rise. They wilt raturn to “normal’ condition

P

s

asing ﬁguld ievel. Black » common, Blue = NO. and Red

. .For units suppiled with both infervial and extamal grounds, the ground
screw [nuide the housing must be used to ground th

he control. The
By £y ¥ S

required by local coda. Some CSA listed madels ara furnished with a
separate grean ground wire. Such unlis must be equipped with a jJunc-
tion box, ot supplied tut avaliable on speclal order. .

CENELEQ certiflad modals includa & junction box. Cable should enter
enclosure through an approved EX cable gland, not supplied, Push strlp-
ped and tinned leads into appropriate openings in tenvinal block(s).
To connect fine stranded loads or to remove any wire, depress spring
release with small sorowdriver first.

- All wiring, condulRt and enclosures must meet applidable codes for

hazardous areas. Condulls and enclosures must be properly sealed.

For outdoor or other lecations where temparatures vary widely, precau-

lions should be taken to prevent condensation inskde swilch or enclosure.

Electrical components must be kept dry at all imes. CAUTION: To pre-

vent ignition of hazardous atmospherss, disconnact the device from

tl::o supply clrcult before opening. Keep assembly tightly closed when
use, .

Dimensions on reverse




. FCOTEGT.MODEL L-6 FLOAT SWITCH — DIMENSION DRAWINGS
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Lishiltty under this warranty Is Yimited 1o repalc of repiscement FO.B. fackcty of any parts which prove 1o be defactive within that time or repsyment of the purchase price st the Setter's opinion prvided
ulutumcnu have been retuined, Ysnsporiation prepeid, within ons ysar rom the dais of purchase. All fechiniosd sdvios, Ncommendations and sarvices are brsed on techniost data and knformation
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. Q& faclory or the dft puschasa price. Thiswartasty dosa not sppfy i e maximum mings lebel Js removed o ¥ the instrutrend of squipment is abuaed, altared, used at relings above the maximum
«. _2 otherites misused in any way.

THIS EXPRESS LIMITED WARRANTY IS N LIEU OF AND EXCLUDES ALL OTHER ASPRESENTATIONS MADE 8Y ADVERTISEMENTS OR BY AGENTS AND ALL OTHER WARRANTIES, BATH EXPRESS
T "ND IMPLEED. THERE ARE NO IMPLIED WARRANTIES OF MERCHANTABLITY OR OF FITNESS FOR A PARTICULAR PUAPOSE FOR GOODS COVERED HER

t e Remedlea: THE BUYER'S ENCLUSIVE AND SOLE REMEDY ON ACCOUNT OF OR IN RESPECT TO THE FURNISHING OF NONCONFORMING OR DEFECTIVE MATERIAL. SHALL BE TO SEGURE
Mmmmmmmmmzammmmmmmnmmmmwmmmmmmmmm FOR ANY SPEGIAL,
"7' ECT Of CONSEQUENTIAL DAMAMGES TO ANYONE BY REASON OF THE FAGT THAT IT SHALL HAVE BEEN HON-CONFORMING OR OEFECTVE
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AMETEK
" 'ROTRON TECHNICAL MOTOR DIVISION
B ;/jasesnemnve BLOWER GROUP

"~ 76 North Street
Saugerties, New York 12477
Phone: (314) 246-3401
- Fax: (914) 246-3802

OPERATION & MAINTENANCE MANUAL

\

Rotron Moisture Separator

Thank you for purchasing an AMETEK Rotron MS serles moisture separator. When matched with the correct
Rotron blower, and properly installed and maintained, this separator will effectively and efficienty remave
moisture from tha air stream. To ensure good results, please take the time to read these instructions before
starling the Instaliation of your molsture separatar.

Sizing for Optimal Efticiency

Separaior Max CFM__| Max Vac__| Capaaily _ '“TBELE:v;;s I
T MS200P(S) 200 . 12¢ 14 7gal - -EN555, , ENS23, EN623
: MS2600(S 200 221 f0gal. | ENT01-ENG55, EN513, EN523, EN623 |
MS300P(S) 300 12* |H | 7 gal. EN606, ENG, "ém'm'r. EN823
MS300D(S) 300 22 H 10 gal. ENG05, ENG, EN707, EN823
MS350B(S) 360 22 I 40 gal. g::&og. EN1223
MS5008(S) 500 2210 40 gal. R
G0B(S) 600 |22WHg | 40gal. | ENGOY
~ .. [MsicooB(S) {1000 22 iHg 85 gal. EN{4
7 ) ote; "S° suffix denotes presence of XP high level switch.
Mo * Special Construction with 20 IHg capabliily available.
.- instaflation ] . _ _
"7 1. Unpacking.- For MS200/360, remove drain valve taped to packing material and box containing liqld level .
{:- switch, if so equipped. For MS350/500/600, remove box containing valve hardware as well as box containing

) -~ .- Hquidlevel:switch {if so equipped) and remove intemal cardboard packaging and cable-figs fromsereen™ -~ E

r~ assembly. - B

2. BoltDaven (w feet included) - For MS200/300 models, bullt-in fest or a mounfing ring lsincluded. -itls .. - -
recommended that these units be beited In.place. All models will only work in an upright position. - -

" . 3. Piping- Attach to system plping with flexible couplings fo minimize stress inctirred by rigid system plping.
~__.- - Thegonnestions shouid-be-alrtight but not sealed with an-adhesive for ease of disassembly during routine”™ ~
- - malntenance: Install drain vaive, using teflontapeonthreads. - -~ - = -~ —° - S

4. Instaliation and Wirlng of Liquld Level Switch - Remave plug from the bulkhead fitting. Thread the switch
by hand until snug with index arrow pointing-down. Wire in accordanca with the nameplate wiring schematic.
Typlcally, the witing Is connected back to the starter to shut down the system but can be used for other
purposes. - . . :

" fnstal/Adjust Rellef Vaive - For MS500/600, first Install the relief valve with teflon tape on threads. Usea
wrench, but tighten only enough fo prevent leakage. -Next step for all MS units, back off the relief valve
adjuster relaxing spring pressurs. Then block the molsture separator inlet while measuring the motor current.
Adjust the valve until the motor current is 80% of the max. nameplate blower anips.

+Cn

6. Continuous Service - For cold weather service, appropriate steps should be taken to pravent freezing. Also,
the maximum vacuum ratings are based on 115°F maximum. Consult factory for higher potential ambients.

Revised 5/6/98
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Noie: A molsture separator is not a substitute for an Inline air filter. A Rotron inline filter should be used to -
remove particles that pass through the separator.

Tvpical Vagbr Extraction System

. GAUGE
* INLINE FILTER
RELIEF
VAWE
. ALOWFROM
VAPOR EXTRACTION
———

Operation

Moisture-laden air enters the separator through the tangentral infet. Cyclonic action removes free moisture from
the alr stream and allows-the alr to discharge through the top of the separator. When the separator is full, the
float valve shuts off the air flow through the separator, and the rellef vahle opens to limit the vacuum of the blower.

To draln the separator, tum off the blower and open the drain valve at the bottorn of the separator. Caution: The
liquid contained in the separator should be analyzed before it'ls released back into the environment. It may be
considered hazardous waste in certain geographical areas and require special treatrnentldlsposal Once the
liquidis dra!ned. the unit can be resetby turnlng the blower back on

Automatic dralning opt:ons ars at the dlscreﬁon of the customer

* s, - ’ : ERI-T N

ThfsMs series molsture separetor has been designed to- require minimal maintenance. During normal operation

a layer of sludge may build up on the bottom of the separator-“As nécessary, the top assembly of the molsture
separator should be removed and the inslde cleaned out with water. Keeping the Inside clean will prevent the
valve from.becoming clogged with sediment. The refief valve shoutd be Inspected upon emptying the separator
and readjusted {per Inshllauon Instrucﬁon 5) upon restart.

X.
4 . .t

If you have any questions regarding this product, oontact your local sales representative or our Application
Englneerlng Department at the factory,

Revised 5/8/08



~ CARBTROL®

AIR PURIFICATION CANISTERS G-1
140200 LB. ACTIVATED CARBON &2

The CARBTROL “G” Canisters
handles flows up to 500 CFM.

FEATURES
* High activity carbon.

Epoxy lined steel or polyethylene construction.

Acceptable for transport of hazardous spent carbon.

Side drain for removal of accumulated condensate.

Low pressure drop.

PVC intemal piping.
High temperature (180°F) steel unité dvailable.

APPLICATIONS
P
_ P
v N . - E
» Soil vapor remediation : 1
» Air stripper exhausts D
. R 4
* Tank vents g
*» Exhaust hoods. 3 2 Y o 3
+ Work area purification a i
E = i
il
» Sewage plant odor control s 1.f. :
gL
H i |
2 ol— . —1
0 0 100 200 800° 400 500
FLOW CFM
© Copyright 1991 Carbtrol Corporation - 7/27/89 AT-116/#1

c ARBTROI@ 51 Riverside Avenue 1-800-242-1150 « Fax # (203) 226-5322
' . Westport, CT 06880 Web Address: http://www.carbtrol.com
CORPORATION :



'CARBTROL®

AIR PURIFICATION CANISTERS G-1
140-200 LB. ACTIVATED CARBON o

L2 INLET

3/4" DRAIN

® . @

MODEL G-1 |

MODEL G-2,G-3

SPECIFICATIONS

| _ CARBON MAXIMUM  APPROXIMATE

MODEL DIAMETERMEIGHT WEIGHT INLET/OUTLET _RATED FLOW.  SHIP WEIGHT
G-1* - oa/3E 200 Ibs. 22" 100 CFM 240 Ibs.
—>g2r(STEEl) 24736 170 lbs. 4 300 CFM 210 Is.
G-3P 247/36" 140 Ibs. 676" 500 CFM 180 Ibs.

G-3S 24"/34° 140 Ibs. 47147 500 CFM 180 Ibs.
. * Specify: Polyethylene (P) or Epoxy Lined Steel (S) ’

SAEETY

- Certain chemical compounds in the presence of activated carbon may oxidize, decompose or polymerize, This could result in (
temperature increases sufficient to cause ignition of the activated catbon or adsorbed material. If a compounds reaction with * }
activated carbon |s un ouldb

HOE 51 Hiverslde Avenue . 1-800-242-1150 + Fax # (203) 226-5322
CARBT Westport, CT 06880 Web Address: http://www.carbtrol.com
OR A .



YLD,  Chamber Silencers

Stoddard Silencers, Inc.

1017 Progress Drive » Grayslake, lllinois 60030
Telephone (847) 223-8636 * FAX (847) 223-8638
E-Mail - info @ stoddardsilencersinc.com

Web page - www.stoddardsilencersinc.com

Silencers

. *
o Application
Blower Discharge Silencer for maximum silencing at blower speeds below transition speed.
*
Design
A multi-chambered silencer containing a special arrangement of volumes and air passage-
ways to effectively reduce pulsations through the conversion of noise energy into heat. D13
z | and D13H Silencers may be installed horizontally or vertically. Design parameters permit
o nozzle orientation to suit installation requirements.
'S
*
Construction
I Al welded steel sheet and plate construction for long service life. Exterior surfaces are prime
i coated. Flanges are drilled to match 125 ib. American Standard Flanges. inspection opening,
=8 mounting brackets, relief valve nozzies or special paint available at extra charge.
|
. Typical Attenuation Curve
50
a
40
® ———
Z 1
Z0 30
or
| a
=)
Fz 20
ud
E
T } ° :
N 63 125 250 500 1K 2K 4K 8K
A . OCTAVE BAND CENTER FREQUENCY (H:)
D13 '
Model A B C we |
D13- 1 1* 3 21 7
D13- 1% » - 6f 24 14 *NPT Connections
‘-A» ' D13 2 z 8 33 2| =pvailable in both NPT
; 5 D13- 2} 2" 10 33 36 or Flange Connections
[ D13- 3 3 10 51 45
D13- 3% 3 12 52 65
~p D134 4+ 14 53 125
D13- 5 5** 16 65 145
D13- 6 6** 18 72 175
D13- 8 8 22 92 485
D13-10 10 26 117 748 i p
3 D13-12 12 30 130 1158 7 H
o 10
@ D13-14 14 ‘36 162 1737
D13-16 16 42 176 2353
. D13-18 18 48 183 3022
-t B D13-20 20 48 195 3582
' D13-22 22 54 208 4815
D13-24 24 54 226 5963
< H
Model A B C E Min, Max. Wt.
T D13H- 2 2 8 30 7 6 10 25
s D13H- 23 28 10 31 8 6 10 36
3 D13H- 3 3 10 49 8 6 10 45
1 D13H- 4 4 14 49 11 7 24 125
—‘—— A D13H- 5 B 16 62 12 8 28 145
—T ;, D13H- 6 6 18 68 13 9 34 175
Di3H- 8 8 22 89 15 10 43 465
! H D13H-10 10 26 114 17 12 57 748
. D13H-12 12 30 127 19 13 69 1158
D13H-14 14 36 1569 22 15 69 1737
Y D13H-16 16 42 173 25 17 81 2353
?'/ D13H-18 18 48 180 28 19 90 3022
D13H-20 20 48 192 28 20 92 3582
D13H D13H-22 22 54 205 | 31 22 96 4815
_ D13H-24 24 54 223 31 24 100 5963




Where The Best Is
In Store for You!

'SOLBERG INLET VACUUM
AIR FILTERS

TABLE OF CONTENTS

VACUUM FILTERS: L-configuration filters (Side-In,
Bottom Out-for easy element access) designed for full
flow, low pressure drop and high filtration efficiency.
Vacuum tight for maximum equipment performance.
Industrial, Severe, & Extreme duty models in stock.
Stainless Steel filters available.
o CSL Series:
Small Compact 3/8" to 3" FPT pg. 2
Mid-Size 3"to 6" MPT pg. 3
4" to 6" FLG pg. 4
Large 8"to 12" FLG pg. 5
COMPACT VACUUM FILTERS: T-style filters (Straight
Through Horizontal) designed with easy element access.
Captured particulate drops to bottom eliminating system
contamination during element change out. industrial,
Severe & Extreme duty models in stock.
o CT Series: Compact Design
2’to 6" FPT pg. 6
o SpinMeister Vacuum Filters: Extreme Duty Filtration
2"to 4" FPT pg. 7
VACUUM FILTERS: Compact vacuum filters with both
L-style and T-style configurations. Available in both
Stainless Steel and epoxy coated assemblies and with
optional extended holding capacity
o VL Series: Compact Design/Extreme Duty “L” Style
3"106” MPT, 4" t0 6" FLG pg. 8
o VS Series: Compact Design/Extreme Duty “T” Style
3"to 6" MPT, 4" to 6" FLG pg. 9
INTEGRATED LIQUID SEPARATOR/VACUUM FILTER:
Simplify package and reduce footprint while maintaining
high efficiency filtration.
o LRS Series pg. 10
REPLACEMENT PARTS/ACCESSORIES pg. 11
REPLACEMENT ELEMENTS pg. 12
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Bulletin VF-151

Visit Solberg on the Web: WWW.SOLBERGMFG.COM
| '



SMALL COMPACT

INLET VACUUM FILTERS
"CSL" Series 3/8” - 3" FPT

APPLICATIONS & EQUIPMENT

+ Vacuum Pumps & Systems - P.D,,
Side Channel, Rotary Vane, Screw, Piston

+ Vacuum Packaging Equipment

+ Vacuum Lifters

+ Blowers - Side Channel & P.D.

FEATURES & SPECIFICATIONS

Intake Suction Filters

Pneumatic Conveying Systems

Soil Venting/Remediation

Remote Installations for Piston
& Screw Compressors

Printing Industry

Factory Automation Equip
Leak Detection Systems
Woodworking

Medical Industry

* & ¢ o
* @& & o o

+ Vacuum level: Typically 1x10* mmHg (1.3x10"*mbar) + Large dirt holding capacity and Easy field cleaning,
+ Polyester: 99%+ removal efficiency standard to 5 micron especially when mounted horizontally or inverted
+ Paper: 99%+ removal efficiency standard to 2 micron *+ Rugged all steel construction w/baked enamel finish
+ Brazed fittings for High vacuum duty + Various media
+ Stainless steel torsion clips for durability : + Temp (continuous): min -15°F (-26°C ) max 220°F (104°C )
+ Low pressure drop + Filter change out differential: 10" - 15" H,O over initial delta P
+ Positive engagement O-ring seal system + Pressure drop graphs available upon request
+ Seamless drawn housings
v ..
& fl OPTIONS (Inquiries Encouraged)
Dn N
E g + Vacuum gauge available + Epoxy coated housings + Alternate top-to-canister fastening
= 9 ¢ Dome hoad for high holding capacity + Activated carbon prefilter for odor ~ system for low pressure or
T S + Available in Stainless Steel + Support brackets pulsating systems
s - ‘
g £ § CONFIGURATION DRAWING
O —
§ > SERVICE AREA NEEDED
[Ny
~C G ¢
W F—
El 8 INLET
Fa
D
=g |
3d l
OUTLET

Dimension tolerance + 1/4”

I = Industrial Duty S = Severe Duty

with with FPT Rated Flow SCFM
Polyester Paper Inlet & DIMENSIONS - inches Nominal  Element
Element Element Outlet B C D E Rating Rating

CSL-825-038HC
CSL.-825-050HC
CSL-843-050HC

CSL-843-125HC
CSL-849-125HC
CSL-849-150HC

CSL-824-038HC
CSL-824-050HC
CSL-842-050HC

CSL-842-125HC
CSL-848-125HC
CSL-848-150HC

3/8"
172"

17/8 9/16
17/8 9/16
212

18 25
18 25
20 55

*1/4" taps standard on inlet and outlet

1151 Ardmore Ave. ¢ Itasca, IL 60143 USA
Tel: 630/773-1363 +» Fax: 630/773-0727
E-mail: sales@solbergmfg.com ¢« Web Site: www.solbergmfg.com

Note: Model offerings and design parameters may change without notice.

Solberg — Where the Best is in Store for You!
CSL14-306 : pg. 2



INLET VACUUM FILTERS
"CSL" Series 3" -6" MPT

APPLICATIONS & EQUIPMENT

¢ Vacuum Pumps & Systems — P.D., Side ¢ Pneumatic Conveying Systems ¢ Food Industry ¢« Cement
Channel, Rotary Vane, Screw, Piston + Remote Install for Piston, Screw ¢ Paper Processing « Bag House Systems
¢ Vacuum Packaging Equipment & Centrifugal Compressors ¢ Glass, Ceramic Processing ¢ Envelope Manufacturing
¢ Vacuum Furnaces ¢ Factory Automation Equip ¢ Waste Water Treatment ¢ Medical Industry
¢ Blowers - Side Channel & P.D. ¢ Ash Handling ¢ Woodwaorking ¢ Chemical Processing

+ Intake Suction Filters

FEATURES & SPECIFICATIONS

+ Vacuum level: Typicélly 1%10° mmHg (1.3x10® mbar ) + Large dirt holding capacity and Easy field cleaning,
+ Polyester: 99%+ removal efficiency standard to 5 micron especially when mounted horizontally or inverted
+ Paper: 99%+ removal efficiency standard to 2 micron + Inlet/outlet 1/4” gauge taps standard
+ Heavy duty T bolts for easy maintenance + Rugged all steel construction w/baked gray enamel finish
+ Hydrostatically tested to 0.5 bar pressure for + Temp (continuous): min -15°F (-26°C ) 220°F (max 104°C )
vacuum tightness + Filter change out differential: 10" - 15" H,QO over initial delta P
+ Low pressure drop + Pressure drop graphs available upon request
. ¢ Positive engagement O-ring seal system
OPTIONS (Inquiries Encouraged)
+ Various media + Available in Stainless Steel + Special connections
+ Larger sizes available + Epoxy coated housings + Activated carbon prefilters to
+ Straight-Through Configurations + Support brackets reduce order
CONFIGURATION DRAWING

; SERVICE AREA NEEDEE[
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l OUTLET

Dimension tolerance + 1/4”

I = Industrial Duty S = Severe Duty E = Extreme Duty

with with MPT Rated Flow SCFM
Polyester Paper Inlet & DIMENSIONS - inches Nominal ~ Element | Approx.
Element Element Outlet A B . C D E F G Rating Rating Wi ibs
1| CSL-235P-300 | CSL-234P-300 3" | 2718 3 14 [ 18172 3 12 10 300 570 47
S| CSL-335P-300 | CSL-334P-300 3 | 2718 3 .14 | 18142 3 12 15" 300 800 50
1| CSL-235P-400 | CSL-234P-400 3 18 1/2 : 520 570

CSL-345P-500 CSL-344P-500 5" 28 1/8
1| CsL-275P-600 CSL-274P-600 6" 29 1/8 4 181/2 | 2012 4 16 10 1100 1100 | 95
S | CSL-375P-600 CSL-374P-600 6" 29 1/8 4 18172 | 20172 4 16 15 1100 1500 97

Note: Model offerings and design parameters may change without notice.

1151 Ardmore Ave, ¢ Itasca, IL 60143 USA
Tel: 630/773-1363 ¢+ Fax: 630/773-0727

Solberg — Where the Best is in Store for You! E-mail: sales@solbergmfg.com ¢+ Web Site: www.solbergmfg.com
CSL24-306 pg. 3 '



INLET VACUUM FILTERS
"CSL" Series 4 - 6” 125/150# Pattern FIan_ge

APPLICATIONS & EQUIPMENT

* Vacuum Pumps & Systems — P.D., Side

+ Pneumatic Conveying Systems

*
*
*
*

Channel, Rotary Vane, Screw, Piston
Vacuum Packaging Equipment
Vacuum Furnaces
Blowers - Side Channel & P.D.

Intake Suction Filters

+ Remote Install for Piston, Screw
& Centrifugal Compressors

+ Factory Automation Equip

+ Ash Handling

Food Industry

Paper Processing

Glass, Ceramic Processing
Waste Water Treatment
Woodworking

* o o o o

Cement

Bag House Systems
Envelope Manufacturing
Medical Industry
Chemical Processing

FEATURES & SPECIFICATIONS

Vacuum level: Typically 110~ mmHg (1.3x10° mbar)
Polyester: 99%+ removal efficiency standard to 5 micron

¢ + Large dirt holding capacity and Easy field cleaning,
*

+ Paper: 99%+ removal efficiency standard to 2 micron

*

*

especially when mounted horizontally or inverted
Inlet/outlet 1/4" gauge taps standard
Rugged all steel construction w/baked gray enamel finish
Temp (continuous): min -15°F (-26°C ) max 220°F (104°C )
Filter change out differential: 10" - 15" H,0 over initial delta P
Pressure drop graphs available upon request

*
Heavy duty T bolts for easy maintenance .
Hydrostatically tested to 0.5 bar pressure for ¢

vacuum tightness .

+ Low pressure drop 4

+ Positive engagement O-ring seal system

OPTIONS (Inquiries Encouraged)

+ Various media
+ Larger sizes available
+ Straight-Through Configurations

+ Available in Stainless Steel
+ Epoxy coated housings + Activated carbon prefilters to
+ Support brackets reduce order

CONFIGURATION DRAWING
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CSL, CT, VL, VS, LRS Series

Flange Orientation

Note: All side intet to outlet
flanges are orientated “split center”.

with with Flg Rated Flow SCFM
Polyester Paper Inlet & DIMENSIONS - inches Nominal  Element | Approx.
. Element Element Qutlet A B C D E F G Rating Rating Wt Ibs
I | CSL-235P-400F | CSL-234P-400F 4" 27 1/8 3 14 18 172 3 12 15 520 570 62
S| CSL-335P-400F | CSL-334P-400F 4" 27 1/8 3 14 18 1/2 3 12 20 520 800 64

Note: Model offerings and design parameters may change without notice.

I | CSL-275P-600F | CSL-274P-600F o818 4 | 1812 | 2012 4 16 15 1100 1100 | 110
S| csL-375P-600F | csL-374P-600F | 6" | 2818 4 | 1812 2012] 4 16 20 1100 1500 113
125/150# DIMENSIONS - inches No.of | Flange
Pattern Fig 0.D. B.C. B.H. Holes | Thickness
U 9 | 712 | 075 8 0.38
5" 10 812 | o.ss 8 0.38
6" 11 s1/2 | 0.88 8 0.38

1151 Ardmore Ave. ¢+ liasca, IL 60143 USA
Tel: 630/773-1363 ¢+ Fax: 630/773-0727

Solberg ~ Where the Best is in Store for You! E-mail: sales@solbergmfg.com + Web Site: www.solbergmfg.com
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INLET VACUUM FILTERS
"CSL" Series 8" - 12" 125/150# Pattern Flange

APPLICATIONS & EQUIPMENT

+ Vacuum Pumps & Systems — P.D., Side s Pneumatic Conveying Systems ¢+ Food industry + Cement
Channel, Rotary Vane, Screw, Piston + Remote Install for Piston, Screw ¢ Paper Processing + Bag House Systems
+ Vacuum Packaging Equipment & Centrifugal Compressors + Glass, Ceramic Processing ¢ Envelope Manufacturing
+ Vacuum Furnaces + Factory Automation Equip + Waste Water Treatment + Chemical Processing
+ Blowers - Side Channel & P.D. + Ash Handling + Woodworking
+ Intake Suction Filters .
FEATURES & SPECIFICATIONS
+ Vacuum level: Typically 1x10° mmHg (1.3x10 mbar) + Large dirt holding capacity and Easy field cleaning,
+ Polyester: 99%+ removal efficiency standard to 5 micron especially when mounted horizontally or inverted
+ Paper: 99%+ removal efficiency standard to 2 micron + Inlet/outlet 1/4” gauge taps standard
+ Heavy duty T bolts for easy maintenance + Rugged all steel construction w/baked gray enamel! finish
+ Hydrostatically tested to 0.5 bar pressure for + Temp (continuous). min -15°F (-26°C ) max 220°F (104°C )
vacuum tightness + Filter change out differential: 10" - 15" H,O over initial delta P
+ Low pressure drop + Pressure drop graphs available upon request
+ Positive engagement O-ring seal system
OPTIONS (Inquiries Encouraged)
+ Various media + Available in Stainless Steel : + Special connections
+ Larger sizes available + Epoxy coated housings + Activated carbon prefilters to
+ Straight-Through Configurations + Support brackets reduce order

CONFIGURATION DRAWING

SERVICE AREA NEEDED—I

85
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Flange Orientation

Note: All side inlet to bottom outlet
fianges are orientated "split center”.

l QUTLET

Dimension tolerance + 1/4”

I = Industrial Duty S =Severe Duty E = Extreme Duty

_ with with Flg Rated Flow SCFM
Polyester Paper Inlet & DIMENSIONS - inches Nominal Element | Approx.
Element Element Qutlet A B [9] D E F G Rating  Rating | wt. lbs
1| CSL-377P-800F CSL-376P-BO0F 8" 38 4 221/2 | 25172 4 20 20 1800 1825 | 185
S| CsL-485P(2)-1200F | CSL484P(2)-1200F | 12" | 69172 4 |26 7116] 57 4 24 25 4950 9410 465
125/150# DIMENSIONS - inches No. of Flange
Pattem Fig 0.D. B.C. ~ B.H. Holes | Thickness
8" 131/2 11 3/4 0.88 8 0.38
10" 16 14 1/4 1 12 0.38
12" 19 17 1 12 0.5
Note: Model offerings and design parameters may change without notice. 1151 Ardmore Ave. ¢ ltasca, IL 60143 USA
Tel: 630/773-1363 « Fax: 630/773-0727
Solberg — Where the Best is in Store for You! E-mail: sales@solbergmfg.com ¢« Web Site: www.solbergmfg.com
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COMPACT “T” STYLE

INLET VACUUM FILTERS
"CT" Series 2 —6" FPT

®

APPLICATIONS & EQUIPMENT

¢ Vacuum Pumps & Systems — P.D., Side + Remote Install for Piston, Screw ¢ Food industry + Cement )
Channel, Rotary Vane, Screw, Piston & Centrifugal Compressors + Paper Processing + Bag House Systems

¢ Vacuum Packaging Equipment + Factory Automation Equip + Glass, Ceramic Processing ¢ Envelope Manufacturing

¢ Vacuum Furnaces + Ash Handling + Waste Water Treatment + Medical Industry

+ Blowers - Side Channel & P.D. + Pneumatic Conveying Systems ¢ Woodworking + Chemical Processing

FEATURES & SPECIFICATIONS

+ Vacuum level: Typically 1x10° mmHg (1.3x10° mbar) + Durable black carbon steel buckets
+ Compact design for space restrictions; min. service area + "Drop-Down” housing for easy servicing and dirt containment
+ Inlet is above the element to Extend element life and + Casting has 4 unthreaded tap holes for mounting bracket

maintenance intervals + Low pressure drop and Positive Sealing assembly

+ Cast aluminum top (resists corrosion) with machined + Temp (continuous): min -15°F (-26°C) max 220°F (104°C)
connections has an integrated Baffle design + Filter change out differential: 10"-15" H,O over initial delta P

+ “T" style design Minimizes piping requirements + Swing Bolts on 5" & 6” sizes standard”

-+ 1/4" differential gauge ports standard :
OPTIONS (Inquiries Encouraged)
+ New See-Through Buckets for + Special connections + Swing Bolts available for all sizes
3” and 4” Sizes + Activated carbon prefilters to + Epoxy coated housings
+ Extreme duty configuration - reduce order : ¢ Various media

DRAWING

c

CONFIGURATION

—"""

CSL, CT, VL, VS, LRS Series
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[ = Industrial Duty S =Severe Duty E = Extreme Duty Dimension tolerance + 1/4”

with with FPT
Polyester Paper Inlet & DIMENSIONS - inches Nominal Element | Approx.
Element Element Outlet A B C D E F G Rating  Rating | Wt. lbs
NEW | I | CT-851-200C CT-850-200C 2" 13 7 5/8 9 107/8 9 55/8 18 175 290 16
SIZE | T | CT-851-250C CT-850-250C 2-1/2" 13 75/8 9 107/8 9 55/8 18 210 290 15
ST-235P-300C | ST-234P-300C 3" 97/8 17 1/8 14 300 570

NEW §

NEW | S
SIZE | 1

Rated Flow SCFM

CT-235P-400C
CT-275P-500C
CT-275P-600C

CT-234P-400C
CT-274P-500C
CT-274P-600C

4
5
&

18 1/4
18 1/4

187/8

97/8
16 19
16 19

14 3/8
14 3/8

97/8
97/8

14 3/4
14 3/4

20
20

800
1100

Note: Model offerings and design paraméters may change without notice.

Solberg — Where the Best is in Store for You!

CT-309

pg. 6

“ST" denotes New See-Through bucket option

1151 Ardmore Ave. ¢+ Itasca, IL 60143 USA
Tel: 630/773-1363 ¢ Fax: 630/773-0727
E-mail: sales@solbergmfg.com + Web Site: www.solbergmfg.com



EXTREME DUTY FILTRATION
INLET VACUUM FILTERS
SPINMEISTERy /IDual “T” Style

APPLICATIONS & EQUIPMENT - Extreme Duty Environments

+ Screw Compressors : + Material Handling Systems

+ Woodworking/Router Tables + Pneumatic Conveying Systems

+ Vacuum Systems + Food Processing '

¢+ Plastics

FEATURES & SPECIFICATIONS

+ Extreme Duty Filtration-for high dust environments + See-Through Buckets for 3" and 4" connections

+ Significantly Increases the life of the filter element - Significant dirt holding capacity

+ The centrifugal force from the intake air causes the - Clip release shell for Easy maintenance
particulate to separate from the air stream, forcing ittothe ¢ Durable black carbon steel buckets for all sizes:
outer cover perimeter and out through the discharge port. 2" to 8" connections

Polyester: 99%+ removal efficiency standard to 5 micron
Paper: 99%+ removal efficiency standard to 2 micron
Positive sealing assembly

Temp (continuous): min -15°F (-26°C ) max 220°F (104°C )

+ SpinMeisteryy, Precleaner - 85+% efficient up to 15 microns
- Made of durable molded fiber filled composite material
- Integrated SpinMeister has reduced pressure drop and
eliminates large objects from entering air stream.

+ The air stream then enters the Inlet Filter and is filtered
by a 99+% efficient pleated element

OPTIONS (Inquiries Encouraged)

* o o o

+ Multiple Configurations + SpinMeisters,, available in Polished + Larger systems available
- Inlet “L" Design Filters Aluminum Ask about CT 5" & 6” sizes
- Inlet Filter Assemblies + VS and VL Series Models + Swing Bolts available for all sizes

CONFIGURATION DRAWING SCHEMATIC

2 ey 531
B 5 5t 2T s
gmnzm_mﬂ,m,

OUTLET

SpinMeistern, .

Patent Pending
with SpinMeister with Element
Dimension tolerance + 1/4”
= Industrial Duty S = Severe Duty E = Extreme Duty
with with with FPT Rated Flow SCFM
SpinMeister Polyester Paper Infet & DIMENSIONS - inches Filter w/| Filter w/ | Element
Element Element Qutlet A B C D E F G SM | Element] Ont

175
210

10718 40-110

40-110

290
290

CT-SML235-200C | |CT-851-200C  |CT-850-200C 2" 13
CT-SML235-250C | |CT-851-250C |CT-850-250C 2-1/2"

ST-235P-400C |ST-234P-400C 100-200
25 200-450

ST-SML345-400C
E | ST-SML445-400C | |ST-235P-400C | ST-234P-400C 4" 19

TBuy Abovef * In Combo with Either 1 “ST” denotes New See-Through bucket option
' Patent Pending on SpinMeister.

Note: Madel offerings and design parameters may change without notice. _ 1151 Ardmore Ave. ¢ Itasca, IL 60143 USA
Tel: 630/773-1363 ¢ Fax: 630/773-0727
Solberg — Where the Best is in Store for You! E-mail: sales@solbergmfg.com ¢ Web Site: www.solbergmfg.com
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COMPACT VACUUM FILTERS
"VL" Series 3"-6" MPT, 4”-6” 125/150# Pattem Flange

APPLICATIONS & EQUIPMENT

¢ Vacuum Pumps & Systems — P.D., Side + Pneumatic Conveying Systems ¢ Food Industry + Cement
Channel, Rotary Vane, Screw, Piston + Remote Install for Piston, Screw ¢+ Paper Processing + Bag House Systems
¢ Vacuum Packaging Equipment & Centrifugal Compressors + Glass, Ceramic Processing ¢ Envelope Manufacturing
+ Vacuum Furnaces + Factory Automation Equip * Waste Water Treatment + Medical Industry
+ Blowers - Side Channel & P.D. + Ash Handling + Woodworking + Chemical Processing

FEATURES & SPECIFICATIONS

Vacuum level: Typically 1x10° mmHg (1.3x1 0°mbar)
Polyester: 99%+ removal efficiency standard to 5 micron
Paper: 99%+ removal efficiency standard to 2 micron
Compact design for space restrictions

Quick release “V" band clamp for ease in maintenance
Rugged all steel construction w/baked gray enamel finish
Positive engagement O-ring seal system

Large dirt holding capacity and Easy field cleaning

Low pressure drop

Inlet/outlet 1/4” gauge taps standard

Temp (continuous): min -15°F (-26°C ) max 220°F (104°C)
Filter change out differential: 10” - 15” H,O over initial delta P
Pressure drop graphs available upon request

* & ¢ * o+ o
* o ¢ o o o

OPTIONS (Inquiries Encouraged)

+ “Straight Through” design (VS Series)
+ Extended Shell for High Holding Cap.
+ Various media

+ Available in Stainless Steel
+ Epoxy coated housings
+ Support brackets

+ Special connections
+ Activated carbon prefilters to
reduce order

CONFIGURATION DRAWING

OUTLET ‘

CSL, CT, VL, VS, LRS Series

v
i
~
=
w
=
D
D
&)
S
~
W
~
2

Flange Orientation

Note: All side inlet to top outlet
flanges are orientated "split center”.

Approx. 13" Service Area Needed

I = Industrial Duty S = Severe Duty E = Extreme Duty Dimension tolerance + 1/4”

Note: Model offerings and design parameters may change without notice.

Solberg — Where the Best is in Store for You!
VL-306

pPg. 8

with with Rated Flow SCFM
Polyester Paper Inlet & | Connection DIMENSIONS - inches Nominal Element | Approx.
Element Element Qutlet Style A B C D E Rating Rating Wit. Ibs
E |VL-275P-300 |VL-274P-300 3" MPT 22 1/2 3172 16 7 21/2 300 1100 63
E |VL-275P-400 |VL-274P-400 4" MPT 23 1/2 31/2 16 8 31/2 520 1100 63
S |VL-275P-500 |VL-274P-500 5" MPT 23172 3172 16 8 3172 800 1100 63
1 |VL-275P-600 |VL-274P-600 6" MPT 23 1/2 31/2 16 8 3172 1100 1100 63
E [VL-275P-400F |VL-274P-400F 4" FLG 23172 3172 16 8 3172 520 1100 65
S |VL-275P-500F |VL-274P-500F 5" FLG 23172 31/2 16 8 3172 800 1100 65
I |VL-275P-600F |VL-274P-600F 6" FLG 231/2 31/2 16 8 31/2 1100 1100 65
125/150# DIMENSIONS - inches No. of Flange
Pattemn Flg 0.D. B.C. B.H. Holes | Thickness
4" 9 7172 0.75 8 0.38
5" 10 8172 0.88 8 0.38
6" 11 91/2 0.88 8 0.38

1151 Ardmore Ave. ¢+ ltasca, IL 60143 USA
Tel: 630/773-1363 + Fax: 630/773-0727
E-mail: sales@solbergmfg.com + Web Site: www.solbergmfg.com



COMPACT VACUUM FILTERS
"VS" Series 3"-6" MPT, 4"-6” 125/150# Pattern Flange

APPLICATIONS & EQUIPMENT

¢+ Vacuum Pumps & Systems — P.D., Side + Remote Install for Piston, Screw ¢ Food Industry + Cement
Channel, Rotary Vane, Screw, Piston & Centrifugal Compressors + Paper Processing + Bag House Systems
+ Vacuum Packaging Equipment ¢+ Factory Automation Equip + Glass, Ceramic Processing ¢+ Envelope Manufacturing
+ Vacuum Furnaces + Ash Handling + Waste Water Treatment + Medical Industry
+ Blowers - Side Channel & P.D. + Pneumatic Conveying Systems ¢+ Woodworking + Chemical Processing

FEATURES & SPECIFICATIONS

Vacuum level: Typically 1x10° mmHg (1.3x10° mbar ) ¢
Polyester: 99%+ removal efficiency standard to 5 micron ’
Paper: 99%+ removal efficiency standard to 2 micron ¢
Compact design for space restrictions ’
Quick release “V” band clamp for ease in maintenance ¢
Rugged all steel construction w/baked gray enamel finish .
Positive engagement O-ring seal system

Large dirt holding capacity and Easy field cleaning

Low pressure drop

Inlet/outlet 1/4” gauge taps standard

Temp (continuous): min -15°F (-26°C ) max 220°F (104°C)
Filter change out differential: 10*-15" H,O over initial delta P
Pressure drop graphs available upon request

* & 6 S+ & o 0

OPTIONS (Inquiries Encouraged)

+ “L” design (VL Series)
+ Extended Shell for High Holding Cap.
+ Various media

+ Available in Stainless Steel
+ Epoxy coated housings + Activated carbon prefilters to
+ Support brackets reduce order

CONFIGURATION DRAWING

+ Special connections

—
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Flange Orientation

Note: All side inlet to outlet
flanges are orientated “split center”.

Approx. 13" Service Area Needed

I = Industrial Duty S = Severe Duty E = Extreme Duty Dimension tolerance + 1/4”

with with Rated Flow SCFM
Polyester Paper Inlet & | Connection DIMENSIONS - inches Nominal  Element | Approx.
Element Element Outlet Style A B C D E Rating Rating | Wt. Ibs
E |VS-275P-300 |VS-274P-300 3" MPT 20 31/2 16 4172 21/2 300 1100 65
E|vS-275P-400 |VS-274P-400 4" MPT 20 31/2 16 41/2 31/2 520 1100 65
S |vS-275P-500 |VS-274P-500 5" MPT 20 31/2 16 41/2 31/2 800 1100 65
I |VS-275P-600 |VS-274P-600 6" MPT 20 3172 16 41/2 31/2 1100 1100 65
E |VS-275P-400F |VS-274P-400F 4" FLG 20 3112 16 4112 3112 520 1100 63
S |VS-275P-500F |VS-274P-500F 5" FLG 20 31/2 16 4172 3172 800 1100 63
1 |VS-275P-600F |VS-274P-600F 6" FLG 20 3172 16 4172 31/2 1100 1100 63
125150# DIMENSIONS - inches No. of Flange
Pattern Fig o.D. B.C. B.H. Holes | Thickness
4" 9 712 0.75 8 0.38
5" 10 8172 0.88 8 0.38
6" 11 91/2 0.88 8 0.38

Note: Mode! offerings and design parameters may change without notice. 1151 Ardmore Ave. ¢ ltasca, IL 60143 USA
Tel: 630/773-1363 ¢ Fax: 630/773-0727

Solberg - Where the Best is in Store for You! E-mail: sales@solbergmfg.com ¢+ Web Site: www.solbergmfg.com
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INTEGRATED LIQUID SEPARATOR/

INLET VACUUM FILTER, For Vacuum Pumps
“LRS” Series, 3/4" to 12" Flange 125/150# Pattern

APPLICATIONS & EQUIPMENT

+ The integrated liquid separator is primarily used in air
process systems where liquids such as water or
solvents need to be separated before the air reaches the
air pump. Pump contamination leads to oil degradation,
premature pump failures, and environmental problems.

FEATURES & SPECIFICATIONS

Food Packaging
Pharmaceutical

Chemical Processes
Vacuum Pumps & Systems
Soil Remediation

* & o o o

+ The high efficiency of the separator is accomplished by a + Durable carbon steel construction with standard blue
baffling mechanism along with directional air flow epoxy coating
changes. The final stage has a replaceable element for + 1/4” faps on inleVoutlet ports standard for 2-1/2" and larger
fine filtration. Designed for the air stream of a vacuum + Max vacuum level: Typically 1x10” mmHg (1.3x10° mbar)
pump but can be used in most applications where fiquid + Wide range of operation flows

separation is needed.
+ 99% liquid removal efficiency
+ 1/2° Drain port standard

BENEFITS
+ Simplifies package by integrating liquid separator and + LRS Series is a configured product which enables unit to
vacuum filter be modified to specific applications

%3]
¢ 3
W5
i) w
17
Ty W4l < High Efficiency Separation + Easy Maintenance
Bl ¢ Reduce footprint + Save costs on unnecessary piping
) g + Protects pump from harmful liquids that destroy + Prevents emulsification of oil in oil lubricated systems
8 g lubricating/seal oil + Potentially harmful liquids are prevented from entering pump
< S
S -
~ © B OPTIONS (Inquiries Encouraged)
H d + Stainless Steel assemblies + Vacuum gauges + Special connections
3 (] + Additional ports + Support legs
J ) A

o f—' Clean Air

0 ; -

Ly — _

el Dirt & Liquid | >[I

TR in Air Flow b
N
i L
Dimension tolerance + 1/4”

Reference Only FPT Reference Only Nominal Approx
Model No. with Inlet & DIMENSIONS - inches SCFM Holding
Polyester Element Qutlet A B C D E Rating | Capacity Gal.
LRS-19-075HC 3/4" 17 3/4 7 11116 3 3/4 60 15
LRS-19-100HC 1" 17 3/4 7 11/16 3 3/4 85 1.5
LRS-19-125HC 71116 3 85 15

LRS-237-300C 3"
LRS-275-400F 4" Fig
LRS-275-600F 6" Flg Straight Through Style,
“SRS" Concept
Note: Model offerings and design parameters may change without notice. 1151 Ardmore Ave. ¢ ltasca, IL 60143 USA
Tel: 630/773-1363 + Fax: 630/773-0727
Solberg — Where the Best is in Store for You! E-mail: sales@solbergmfg.com ¢« Web Site: www.solbergmfg.com
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STANDARD REPLACEMENT
PARTS/ACCESSORIES

For All Inlet Vacuum Filters

REPLACEMENT PARTS

Housing Element
Gasket(s)/ Clips/ Wingnuts/
Parent Model Prefilter Top O-Ring Adapter | Wingnui(s) | Washer(s) Bolts Top Plate Bolt Washer(s)
Model-Element-Connection |  Mode! Model No. | Model No. | Model No. | Model No. | Model No. | Model No. | Model No. | Model No. | Modei No.
CSL-825/824-x00¢ N/A 7824 OR337 BG224 N/A N/A CPWF N/A N/A N/A
CSL-843/842-00¢ PF84z2 | T842 OR550 BG268 N/A N/A CPWF N/A N/A N/A
CSL-849/848-xxx PF848 | Ts4s OR675 BG281 N/A N/A CPWF N/A N/A N/A
CSL-851/850-00¢ PF850 | T850 OR750 BG412 N/A N/A CPWF N/A N/A N/A
CSL-239/238-300¢ PF238 | TD238 OR1250 N/A N/A N/A CPWF N/A WN38X16 | WR38X16
CSL-235/234-00 PF234 | TC1400 OR1200 N/A WN38X16 | WR38X16 | BT38163 | T8000437 WN38X16 | WR38X16
CSL-335/334-x00¢ PF334 | TC1400 OR1200 ADEX300 | WN38X16 | WR38X16 | BT38163 | T8000437 WN38X16 | WR38X16
CSL-245/244-x0¢ PF244 | TC1850 OR1600 N/A WN38X16 | WR38X16 | BT38163 | T1000437 WN38X16 | WR38X16
CSL-345/344-500 PF344 | TC1850 OR1600 ADEX300 | WN38X16 | WR38X16 | BT38163 | T1000437 WN38X16 | WR38X16
CSL-275/27 4-xxx PF274 | TC1850 OR1600 N/A WN38X16 | WR38X16 | BT38163 | T12000437 | WN38X16 | WR38X16
CSL-375/374-xxx PF374 | TC1850 OR1600 ADEX300 | WN38X16 | WR38X16 | BT38163 | T12000437 | WN38X16 | WR38X16
CSL-377/376-00 PF376 TC2250 OR2000 N/A WN38X16 | WR38x16 | BT38163 | T14750625 | HN50X13 | WR50X13 I~ E
CSL-384(2)-x00x PF384(2)| N/A OR2400 N/A WN38X16 | WR38x16 | BT38163 | T19750625 | HN50X13 | WR50X13 S
CSL-685-0 PF684 N/A OR2400 N/A WN38X16 | WR38x16 | BT38163 | T19750625 | HN50X13 | WR50X13 ~m
CSL-485(2)/484(2)0cx | PF484(2)| N/A OR2400 N/A WN38X16 | WR38X16 | BT38163 | T19750625 | MN50X13 | WR50X13 o~
CT-851/850-100 PF850 | N/A OR725 BG412 N/A N/A CPWF N/A N/A N/A <
CT-235/234-00 PF234 N/A GCT1100 | ADCT234 | N/A N/A CPWF T8000437 BH38X16 | WR38X88 < b
CT-275/274-30c¢ PF274 N/A OR386 ADCT234 | N/A N/A KITCT274 | T12000437 | BH38450 | WR38X16 -~ O
VS-275/274-00 PF274 N/A OR386 N/A N/A N/A N/A T12000437 | WN38X16 | WR38X16 < <
VL-275/274-0 PF274 N/A OR386 N/A N/A N/A N/A 712000437 | WN38X16 | WR38X16 uCc
Note: Contact Solberg about replacement parts for LRS Series ™~ E
3]
"

2
®
3. Mm
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VACUUM GAUGE NEW SEE-THROUGH FILTERS

Solberg's Vacuum Gauges shows the amount of restriction + Maintenance checks are simplified with visual inspections

across the filter assembly or filter element. This is a convenient + Reduce downtime by eliminating need to shut down

and inexpensive solution to receiving the maximum usage from system to check filter

Tested to withstand impacts and fractures at full vacuum
Great for extreme duty applications
High heat resistance for sterile environments
All the benefits you rely on with Solberg’s CT Series
“T" Style filters

every element.

Model: VG-030-025
e 0-30" Hg with 1/4” MPT
back mounted connection

L4
L4
L4
L4

Model: VGB-030-025
e 0-30" Hg with 1/4” MPT
bottom mounted connection

It is mounted on the 1/4” tap hole on the inlet and outiet
connections of the CSL, CT, VS, and VL series.

Available Models: Available Models for Extreme Duty
ST-235P-400C, ST-234P400C,  SpinMeistern Applications:
ST-235P-300C, ST-234P-300C ST-SML445-400C, ST-SML345-400C

ST-SML445-300C, ST-SML345-300C
Patent Pending on SpinMeisterr,

Note: Model offerings and design parameters may change without notice. 1151 Ardmore Ave. ¢+ ltasca, IL 60143 USA
Tel: 630/773-1363 + Fax: 630/773-0727
Solberg ~ Where the Best is in Store for You! E-mail: sales@solbergmfg.com ¢+ Web Site: www.solbergmfg.com
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REPLACEMENT ELEMENTS

Handles hot air and oil mist from unload cycle of
reciprocating/piston compressor

STD Endcap DIMENSIONS - inches Polyester  Paper Rated Flow
Features D oD HT Surface Area ft? SCFM

Particle Size vs. Filter Efficiency on Particle Size vs. Filter Efficiency on
polyester media at indicated face velocity: paper media at indicated face velocity:
15 ¢fm/ft2 media —— 10 cfm/ft* media
30 cfm/ft? media s e o 15cim/fPmedia o o o o o o
Face Velocity vs. 45 cim/ft* media = = = == 20 cfm/ft* media = = = = -
Dust Holding Capacity
100 100
g ® = % Y = % .'.-’.i’
s -~ 4 e | 1
i T4 LT
2« Fotyester F o9 'a [l
= v A . .
R ol —1— i, ol
g_ \PW e 8 88
B 0 N
=z 0 4 A 1 4 1
a T I T Particle Size {microns) Particle Size {microns)
Face Velocity~CPM/M—~media * 99+% removal efficiency to § micron * 99+% removal efficiency to 2 micron
* Reinforced with epoxy coated steel wire on both + Heavy duty industrial strength paper
sides of cloth surrounded by heavy gauge galvanized
+ Washable - lukewarm water & mild detergent expanded metal
v, + Dust loading capacity is increased 40 - 50% + Dust loading capacity is increased 40 - 50%
% 2 with polyurethane prefilter with polyurethane prefilter
S + Temp (continuous): + Temp (continuous):
@ !
l:l n min -15°F (-26°C) max 220°F (104°C) min: -168°F (-26°C) max 220°F (104°C)
lT. &) + Optimal sealing surface & design + Optimal sealing surface & design
s ADVANTAGES ADVANTAGES
1)
g > + Less maintenance + Optimal surface area per given size
O + More durable + Higher efficiency than many alterative media
< > + Moisture resistant + Cost Effective
> .
~ ©
w._
~»n
=20
=

Legend
B= Closed one end w/ Bolt hole,
open on other end

C= Closed one end, open on other end

F= Felt gaskets on open end(s)

G= Galvanized metal endcaps

= Injection molded santoprene

M= Molded plastisol

N= Neoprene gaskets on open end(s)

R= Mixed Rubber/cork gasket on
open ends

Tin plated metal endcaps

0

For other media types please see
element brochure, Bulletin EL or contact
your representative for more information.

Inquires encouraged. 4 11/16 81/2
Note: Model offerings and design 478 10
parameters may change without notice. 43/4 413/16

43/4 95/8
43/4 14 1/2

1151 Ardmore Ave.
ltasca, IL 60143 USA
Tel: 630/773-1363
Fax: 630/773-0727

E-mail: sales@solbergmfg.com P = Polyurethane Prefilter Dimension tolerance + 1/4”
Web Site: www.solbergmfg.com ) L.
Solberg Manufacturing Inc. — Where the Best is in Store for You!
|

VFEL-309 pg. 12
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The VR-140 filter is a radial flow filter vessel designed to treat vapor
streams where pressure drop is a strong concern. With the radial design
in certain applications the user can obtain higher flow rates than could be
obtained in similar upflow filters. Some applications include:

* Soil Vapor Extraction Treatment
»  Air Stripper Off Gas Treatment
¢ Odor Removal System

« Storage Tank Purge Vapor Treatment

. Industrial Process Treatment

PRESSURE DROP GRAPH

(As Filled 4*10 GAC)

~ Pressure Drop (IN. H20)
O = N W Hh OO N ®

0 100 200 300 400

Flow Rate (CFM)

500

' PRODUCT DATA SHEET
' VF SERIES FILTERS
MODEL VR-140

\E’»
nY)
A
9\

%

Outlet -

1200 East 26" Street - Anderson, Indiana 46016 U.S.A

Revised July 2002

Phone (765) 643-3941 Fax (765) 643-3949 Email: info@tetrasolv.com

| Overall Height 32’ Vessel/lnternal Piping Materials l 'CS/ SCH 4b-F-’VC
Diameter 23 Internal Coating Polyamide Epoxy Resin
| Inlet / Outlet (FNPT) 4" FNPT External Coating Urethane Enamel
| Drain / Vent (FNPT) OPT Maximum Pressure / Temp 6 PSIG / 150° F
GAC Fill (Ibs) 140 Cross Sectional Bed Area 5.6 FT?
Shipping / Operational Weight (Ibs) 200/225 Bed Depth/Volume 725IN/5FT°
Tetrasolv Filtration




ETEK Rotron TMD
. . Blower Connection Key
Flltrathn NPT — American National Standard Taper Pipe Thread (Male)

A * NPSC — American National Standard Straight Pipe Thread for Coupling (Female)
CCCSSOTIQS SO - Slip On (Smooth — No Threads)

Moisture Separator™

By separating and containing entrained liquids, Rotron’s SPECIFICATIONS:

SEPARATION METHOD - High Efficiency Cyclonic
RELIEF VALVE MATERIAL — Brass & Stainless Steel
FLOAT MATERIAL — Copper :
FLOAT SWITCH — SPDT, Explosion-proof

NEMA 7&9, 5 Amp max.

moisture separator helps protect our regenerative
blowers and the end treatment system from corrosion
.and mineralization damage. Recommended for all
soil vacuum extraction applications.

o‘.‘n. o‘.‘o. 4" NPT
INLET
1/4" NPSC
PLUGGED f%‘\?él
¥ x SWITCH
H i \ (OPTIONAL)
| 5
' 1/4* NPSC
PLUGGED
OPTIONAL VACUUM
e VACUUM °v§\7(1:3{‘,ﬁ'- RELIEF :
vacuu e vawe Ll e ——
VALVE &= -
G N
OUTLET
Sa | )
E
B DRAIN
. INTERNAL
| DRAIN THD
é'/ it j
—c—= | C —c—of
- PLASTIC “P” DESIGN METAL “D” DESIGN METAL “B” DESIGN
Part CFM ‘ d Drain Shipping
Model No. Max. | A Dia. B C Dia. D E F | GDia. H Switch| Internal THD Weight
MS200PS | 038519 200 2.38
22.46 | 16.42 .25 1.0 R .00 .
MS300PS | 038520 | 300 | 2.88 6 8 81.05 | 33.80 600 | 1825 - 20
MS200DS | 080086 200 2.00 4,50 OD 6.01 )
24.50 | 14.00 .00 9. X - X
MSSOODSV 080087 300 2.50 4 4 8 89.00 | 30.33 5.76 15.00
MS350BS | 038357 350 3.05 | 28.39 30.75 | 41.25 82 Ib.
MS500BS | 038354 500 ) ’ 23.00 9.75 16.87 95 Ib.
500 | 37.37 X 6.6 1° |
MS600BS | 038353 600 400 | 27.87 5450- 31D 9.25 NPT 96 Ib.
MS1000BS | 038914 1000 | 6.00 31.00 | 27.00 46.00 | 59.00 | 9.250D 10.50 | 24.00 150 Ib.

Models without float switch available. Metal MS200/300DS models are not the standard stocked, but are available.

m AMETEK ROTRON TMD, SAUGERTIES, NY 12477 ¢ e mail: info@ametek.com e internet: www.rotrontmd.com




I AMETEK’ Rotron TMD -

—

Blower Model Reference Key

[ ] [ ]
A = SPIRAL E = DR/EN/CF 606, S543, 6, 623, S7, S75 Flltra_tlon
B = DR/EN/CP 068, 083, 101, 202 F = DR/EN/CP 707, 808, S85, 858, S9, P9 (inlet Only)
C = DR/EN/CP 303, 312, 313, 353 G = DR/EN/CP 823, S13, P13 {inlet Only) A : :
D = DR/EN/CP 404, 454, 513, 505, 555, 523 | H = DR/EN/CP 909, 1223, 1, S15, P15 (inlet Only) ccessories

2.0 Moisture Separator™ Specifications

2.1 DUTY float ball and an adjustable relief valve to protect

: i i er.
The moisture separator shall be designed for against overflow and overheating the blower

use in a soil vapor extraction system capable of 2.4 CAPACITY AND DIMENSIONS
continuous operation with a pressure drop of less '

than six inches of water at the rated fiow of The moisture separator must have a liquid capacity
SCFM. The separator shall be capable of opera- °|f, — 93"0;_"3- The inlet ?la" be ——_——h'”c‘)’gOD
tion under various inlet conditions ranging from a slgp-on type. The outlet shall be Inc
fine mist to slugs of water with high efficiency. slip-on type.
2.2 PRINCIPLE OF OPERATION For Selector | Liquid- Max
. . . DR/EN/CP| Moisture holding | Inlet | Outlet | Vacuum
The moisture separator shall incorporate cyclonic Blower | Separator | Capacity | (OD) Allowed
separation to remove entrained water. The Model Model (gallons) (Hg)
separator must protect against an overflow by fail
safe mechanical means. An electrical switch or 404
contact(s) alone is not an acceptable means of ggg MS200PS 7 238 C 12
protection against overflow, but is a good backup. 513
2.3 CONSTRUCTION ggg
The body of the moisture separator shall be con- 623 < | MS200DS 10 20 | 450D i 22
structed of heavy wall plastic or heavy gauge cold 823 ‘
rolled steel. The steel interior and exterior shallbe -~ [ 606 MS300PS 7 288 : 12 -
epoxy (powder) coated to resist abrasion, cotro- 6
sion, and chipping that might expose the surface. 707 | MSS00DS 10 2.5
The inlet shall be tangentially located and welded 808 MS35088°
to the body. The outlet port shall be constructed of 858 MS500BS 40 3.25 . o
PVC or cast aluminum alloy, flanged and sealed 1223 , _ 663" ID| 2
to the center of the top of the separator. The 909 | MS600BS 4.0° _
separator shall incorporate a non-sparking copper 14 .| MS1000BS 65 6.0" |9.25" OD
2.5 PRESSURE DROP
6
5 A
a1/ /
g Vil /
g4 «
e 2 o
g g g &
T S S R
Q4 ~ ) o
w (2] = *
o =
3 _
[72}
&
g2 /
, /
/ P
~
%9 100 200 300 400 500 600 700 800 800 1000 1100 1200
FLOW RATE (SCFM)

Rev. D 05/05/96

AMETEK ROTRON TMD, SAUGERTIES, NY 12477 ¢ e mail: info@ametek.com e internet: www.rotrontmd.com m



AMETEK Rotron TMD

Blower Model Reference Key . .

A = SPIRAL ) E = DR/EN/CP 606, 5543, 6, 623, 57, 575 N Red

B = DR/EN/CP 068, 083, 101, 202 F = DR/EN/CP 707, 808, $85, 858, S9, P9 (inlel Oniy) olse reduction
C = DR/EN/CP 303, 312, 313, 353 G = DR/EN/CP 823, 513, P13 (Inief Only) A .

D = DR/EN/GP 404, 454, 513, 505, 555, 523 | H = DRIEN/CP 909, 1223, 14, ST5, P15 (Infet Oniy] ccessories

AMETEK Rotron Industrial Division strives to maintain a  Product that is not listed in this Accessory Guide, please do
complete inventory of accessories to complement the not hesitate to contact AMETEK Rotron Industrial’s Application
Rotron Regenerative Product Line. If there is an Accessory Engineering Department directly with your requirements.

Inlet /Outlet Muffler (Single Connection)
Mufilers lower blower noise in areas where reduced
sound levels are required.
SPECIFICATIONS: - . c
HOUSING - Steel B
MEDIA - Acoustical Material
) T A
D _ . i |
DIA. . DIA.
Reference Connection Dimensions (Inches)
Part Number Blower Model Inlet A B (] D
523627 B 1.0 NPT 400 _ 10.93 13.98 1.00
516838 B 1.0 SO 1.90 5.16 6.23 1.00
523626 C 1.25 NPT 4.00 10.93 1407 - 1.25
523625 D 1.50 NPT 4.00 10.93 14.57 1.50
523624 E 2.00 NPT 4.00 10.93 ’ 12.16 2.00
523623 E 2.00 NPSC 4.00 10.93 1243 2.00
523622 E 2.00 NPT 4.00 15,75 16.95 2.00
Inline Muffler (Dual Connection)
Inline Mufflers are utilized for noise reduction in lee c -
applications where piping systems are connected directly
to both ends of the muffler. . , B ,
SPECIFICATIONS: 1
HOUSING - Steel L A OUTLET
_ . » ET N
MEDIA - Acoustical Material Connection . DIA. Connection
Reference Connection Dimensions (Inches)
Part Number Blower Model Inlet Qutlet A B . C
550888 D 1.5 NPT-M 2.0 NPT-F 4.00 1275 155
522048 E 2.0 NPT-M 2.0 NPSC-F 4.00 15.75 18.15
529900 E 2.00 NPSC-F 2.0 NPSCF 438 15.75 18.15
523621 E 2.00 NPT-M 2.00 NPT-M 4.00 15.75 18.15
515185 F 2.50 NPT-M 2.50 NPT-F 6.12 15.00 19.37
511569 G 3.00 NPT-M 3.0 NPT-F 7.00 18.00 22.25
_ 515210 G 4.00 NPT-M 4.0 NPT-F 10.00 24.00 30.00
516264 H 4.00 NPT-M 4.0 NPT-F 8.00 22.00 27.75
516265 H 6.00 NPT-M 6.0 NPT-F 12.00 30.00 36.75
AMETEK ROTRON TMD, SAUGERTIES, NY 12477 e e mail: info@ametek.com e internet: www.rotrontmd.com m




MAINTENANCE



NEPCCO
RECOMMENDED MONTHLY MAINTENANCE CHECK LIST - MISCELLANEOUS

DATE

FILTERS - Check pressure gauges before

and after bag filters.
{NEPCCO recommends 30 psi maximum
pressure differential)

CARBON -

1. Test for effluent break through.

2. Check differential pressure.

3. Touch up paint on any exposed metal

to prevent rust.

4. Collect influent and effluent samples.[ I i l [ 1 [
MAINTENANCE COMPLETED BY: ] T 1 1 1
DATE COMMENTS

FAILURE TO PERFORM RECOMMENDED MONTHLY MAINTENANCE MAY RESULT IN PREMATURE
EQUIPMENT FAILURE AND VOID APPLICABLE WARRANTIES.




NEPCCO
RECOMMENDED MONTHLY MAINTENANCE CHECK LIST - SYSTEM
DATE T
1. Collect influent and efiuent lt:j
samples. —
2. lasure no leaks in sysiem piping.
3. Inspect system instrumentation for
damage.
4. Check site condition (gick up wash, [ | l | ( l |
atc.). ) ]
5. lnspect fencefbuilding for damage. | | j ] I I ! ‘
MAINTENANCE COMPLETED BY: L [ | I I ] |
DATE COMMENTS
]
ey
e
IRy
e
M

FAILURE TO PERFORM RECOMMENDED MGNTHLY MAINTENANGE MAY RESULT IN PREMATURE

|EQUIPMENT FAILURE AND VOID APPLICABLE WARRANTIES.
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~= ADJUSTABLE SPEED DRIVE ===
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Soil Vapor Extraction System Estimated Capital Costs

Permits and ENQINEEIING.......cooo i $5,000
e Permit Drawings ,Permit Fees, Permitting

(000) 81511 0o 1 (o] FUUTTTETUUUTR TR ERTRTRRTRRT $50,000
o New SVES Trailer

SYSIEM INSTAIALION .....ceiiieiiiieie e e e e e e e e e e e e e e e e e e e e e e ennns $35,000
e Trenching

e Trenching Under Wall

e Three Vacuum Monitoring Points

e Piping to the SVE Trailer

EleCtriCal INSTAIIALION ......eeeeee ettt e e e e e e e e e e e e e e s $10,000
¢ Connection of Transformer to SVE Trailer

e Breaker Box

e Wires & Conduit

e Connection

Engineering Services DUring CONSIIUCTION .........uuiiiiiieiiiiiiiiiiiiee e e $5,000
e Shop Drawing Review

e Backfill and Resurfacing Materials Review

e Site Visits for Engineer-of-Record

Startup & First Month of OPeration ............ccueiiiiiiiiiiii s $10,000

Total Estimated Capital COSTS ... $115,000

Operation and Maintenance Estimated Cost

Operation and maintenance costs have been calculated for the first year of operation. The cost
include regular maintenance visits, sampling and analysis, and report preparation.

Quarterly Operation, Maintenance, and REPOIING .........cccouuiiiiiiiiiiiiieeiiiiiee e $8,000

First Year Operation and Maintenance (4 QUArtErS) ...cccoovveeeirieeiiiienie e eeeeeees e eeeeeenes $32,000

On Brte cleaners METCALF&EDDY | AECOM
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