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1.0 INTRODUCTION
1.1 Intreduction

The Chazen Companies (TCC) as a subcontractor to Quality Environmental Solutions &
Technologies, Inc (QUES&T) of Wappingers Falls, NY tested and constructed a Sub-Slab
Depressurization System (SSDS) at the Central Hudson Gas & Electric (CHG&E) site located at
610 Little Britain Road in Newburgh, New York (Figure 1). Work began with installation and
testing of the capture radius of a single Extraction Well (EW-1), followed by the scaled addition
of seven additional EWs projected on the basis of EW-1 test results to provide sub-slab
depressurization throughout the building. Work occurred between October and December of
2008. This report outlines the test period and describes operation equipment currently installed
on the site.

1.2 Existing Building Use

The CHG&E facility contains office and conference room areas and garages. Offices are
concentrated in the southern half of the building, used by full-time employees. The offices are
often empty since many of the CHG&E personnel have offsite service task responsibilities. The
western and northern sections of the building contain garages for CHG&E maintenance vehicles.
The total building area is approximately 40,750 square feet.

1.3 Past Site Investigation and Regulatory Invelvement

The project team was awarded this short duration contract during September 2008,
Environmental reports prepared by others summarized sub-slab and indoor air quality (IAQ) data
collected throughout the building. Data prepared by Precision Environmental Services, Inc of
Ballston Spa, NY identified sub-slab concentrations of various chlorinated compounds, with the
most common being 1,1-Trichloroethane (TCA) and Trichloroethene (TCE). The welding shop
garage, vehicle repair shop, and side bay areas contamed the highest sub-slab TCE

concentrations of 14,200 ug/m 9,570 ug/m’ and 5,060 ug/m’, respectively. CHG&E personnel
report that JAQ data have not detected TCE or other chlorinated solvents in indoor air,
suggesting that the floor slab provides a generally intact vapor barrier between sub-slab
atmospheres and the indoor air space.

it is TCC’s understanding that this work was not required by New York State Department of
Health (NYSDOH) and/or New York State Department of Environmental Conservation
(NYSDEC) regional offices. No SSDS work plan was therefore tequired for pre-construction
regulatory review. The work described here nonetheless conforms generally to accepted pilot
test and construction protocols published within NYSDEC’s Soil Vapor Intrusion (SVI)

guidance policy.
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2.0 TEST EXTRACTION WELL INSTALLATION AND PILOT TEST
2.1 Test Well EW-1 Construction

The project team installed test well EW-1 in a utility closet located in the approximate center of
the building (Figure 2). Figure 4 depicts a typical SSDS well detail. EW-1 was constructed
during October 2008 using approximately 30-inch long perforated four—inch diameter Schedule
40 PVC pipe. Slots were hand-cut every 0.5 inches on two sides of the pipe (Photo 3). The
aperture of the screen slots measure approximately 0.1 inches.

The attached photo-set depicts the process used to install extraction well EW-1. All EWs
installed later were constructed using the same general methods.

To insert the extraction screen, the concrete slab was cut and removed using a combination of
common hand tools, a diamond grinder and two percussion hammers, Once the concrete was
completely removed, an excavation up to 36 inches deep and 16-inches wide was advanced by
hand. The screen was installed vertically.

In the EW-1 location, soils beneath the slab were brown silt and silty sand with some gravel and
cobbles up to six inches in diameter. No sub-slab gravel footing was identified. The annulus
perimeter and remaining excavation was back-filled with a one-inch diameter gravel sub-base
and capped with a replacement concrete floor. The PVC screen was reduced to two-inch
diameter piping, which was piped to the room’s eastern wall. The two inch vacuum pipe was
extended above grade for pilot testing. The excavation and slab penetration wete repaired at
grade with six inches of high strength concrete installed several days prior to the EW-1 pilot test.

2.2 EW-I Pilot Test

A four hour pilot test of sub-slab airflows beneath the CHG&E building was conducted. The
goals of the pilot test included a determination of the following:

o the radius of influence (ROI)} from the EW-1 test. This ROI became the basis for
extrapolating the final number of EWs recommended throughout the building.

e an appropriate blower unit for the EW, or the recommendation for manifolded blower
units if a site-wide SSDS system is necessary.

The pilot test was conducted on test well EW-1 on October 25, 2008. The project team
performed the test using a combination air-compressor and Vaccon Air-flow ST Serics silencer
to apply a vacuum on the test well. A range of air-pressure options were used to simulate
various vacuum settings and blower horsepower ratings. On the basis of the distribution of sub-
slab monitoring responses, EW-1 responded most favorably to a vacuum setting of 3 inches
mercury, generating 40 cubic feet minute (CFM) of airflow.
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A network of 23 temporary sub-slab monitoring points (MP) wete installed on the day of the
EW-1 pilot test in locations shown on Figure 2. The MPs were used to record sub-slab pressure
responses during the EW-1 pilot test. MPs were installed according to guidelines recommended
in the Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York (NYSDOH,
Qctober, 2006) and referenced appendices, including Radon Mitigation Standards (USEPA 402-
R-93-078, revised April 1994).

In general, the monitoring points were installed through and penetrated below the CHG&E
building slab as follows: A hammer drill was used to instail a 3/4-inch diameter hole through the
existing slab. The soils below the slab were drifled to a depth of six inches beneath the slab and
3/8-inch-diameter polyethylene tubing was installed to within one mch of the bottom of the
boring. Sub-slab materials were examined at all locations to identify sub-slab construction and
material details. In all locations, no sand or gravel sub-base could be identified and the building
slab appears to have been constructed on top of native sandy silt and silt soils. A temporary clay
bentonite scal between the tubing and the concrete sub-floor was installed to ensure that no air
leaks could occur between the building interior and the sub-slab environments during testing.

Air pressure measurements were recorded at each monitoring point before the start of the test to
confirm that static sub-slab air pressures were within normal ranges. The normal static pressures
recorded during the testing were zero inches of water column (inWC). Air pressure
measurements were then recorded at each MP location during the application of continuous
vacuum on EW-1 at airflow rate of 40 CFM with a line pressure at the vacuum discharge point of
3 inches mercury. Pressure responses in each location were measured using a liquid manometer
and recorded. Changes were recorded essentially instantancously when the test vacuum was
applied wherever responses were present. The pilot test was terminated once readings were
completed in all MPs, and when the radius of MPs expanded to a point that no measutable
pressure response was observed.

TCC abandoned and reclaimed all MP holes once the pilot testing activities were completed.
The sub-slab small voids created to install the test apparatus were backfilled with residual base
material, and the concrete slab floor was patched using high strength concrete to pre-test
conditions. EW-1 was capped pending analysis.

After the EW-1 pilot test was complete, distances from the EW and the MPS were recorded, so
that the ROI around the well could be confirmed. This was found to range between 30 and 50
feet in varying directions. The project team then met with CHG&E management to discuss EW-
1 test findings and select seven additional EW locations offering the highest probability of
creating a low pressure capture zone beneath the remainder of the building.
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3.0 DEVELOPMENT OF THE SITE-WIDE SSDS PROGRAM

During November 2008, the project team installed, tested, and finalized operational controls for
seven additional EWs in the facility.

3.1  Installation of Expanded EW Grid

Locations for the expanded EW network are shown on Figure 2. The wells were all installed as
vertical four-inch diameter wells identical to the EW-1 construction detail described above, with
the exception of EW-8. The screen for EW-8 was installed horizontally to accommodate a large
pipe found in the excavation location. The pipe was believed to be related to the roof drain
system, although not confirmed. All other construction details for EW-8 were unchanged. Refer
to Table 1 which summarizes the technical specifications for the full EW network.

3.2  Supplemental Well Pilot Tesis

A high volume air-compressor and vaccon pump assembly were connected sequentially to each
new EW well-head in the following combinations:

o EW-1 tested at an airflow rate of 40 CFM (Table 2)

o EW-6 tested at an airflow rate of 40 CFM (Table 3)

o EW-8 tested at an airflow rate of 40 CFM (Table 4)

o EW-7 and EW-8 tested at a combined airflow rate of 40 CFM (Table 5)

+ EW-5and EW-7 tested at a combined airflow rate of 40 CFM (Table 6)

¢ EW-3 and EW-4 tested at a combined airflow rate of 40 CFM (Table 7)

o EW-2 and EW-4 tested at a combined airflow rate of 40 CFM (Table 8)
Airflows generated during testing were directed o exterior discharge locations since permanent
discharge lines were not yet installed. The necessary delivery pressure was applied to the
Vaccon unit to create a vacuum discharge of 40 cubic feet per minute (cfin} during each test.
One-hundred and nineteen additional temporary MPs were installed to accurately quantify
individual and overlapping ROIs. The resulting combined pressure response boundary shown in
Figure 2 was created, showing that depressurization was achieved during the tests under a

significant majority of the building footprint. EW test data are summarized within Table 2.

The tests indicated that wells EW-1 and EW-6 each needed 40 CFM to maintain desired ROIs,
and that the other tested configurations were able to maintain ROIs with combined discharges of
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40 CFM. These test conclusions allowed some consolidation of mechanical controls when
developing the installed SSDS system.

3.3 Sub-slab Depressurization System Construction and Start-up

Based on the test data and site geometry, it was determined that the system could be divided into
three SSDS zones, labeled on Figure 3 as Zones 1 through 3. The test conclusions were
presented to CHG&E representatives during a December 2008 onsite project team meeting.
Zone configurations were established and general conceptual piping layouts also occurred during
that meeting. :

e Zone 1includes EW-1, EW-5, EW-7 and EW-8, requiring 2 minimum of 120 CFM.
e  Zone 2 includes EW-2 and EW-6, requiring a minimum of 80 CFM.
e Zone 3 includes EW-3 and EW-4, requiring a minimum of 40 CFM.

Zone 1 includes EWs located in the office portion of the facility. Zone 2 includes EWs located
in the garage spaces along the western cdge of the facility. Zone 3 includes EWSs located within
the garage and supply room spaces along the northern and eastern edge of the facility.

Each zone was subsequently equipped with a Rotron 3-HP blower unit (Model DR656K72X,
Part 080602, 60 Hertz) capable of producing approximately 130 CFM airflow at 40 inWC (see
attached blower performance curve on product cut sheet). Each blower provides modest excess
extraction capacity within each configured zone. Two-inch diameter Schedule 40 PVC piping
was installed between each EW and the corresponding blower units. An inling sample port was
installed at a working height of approximately five feet above cach SSDS well head, allowing for
future air quality sampling, as desired by CHG&E. The piping extends from each EW vertically
to the ceiling and then follows ceiling framing to blower locations. Four-inch diameter PVC
piping was used in locations where individual EWs converge. The four inch diameter manifold
provides a slightly lower pressure zone within the system to equalize airflow distribution
amongst all EWSs.

Two-inch diameter copper vent piping connected to each blower cxhaust extends to above the
main toofline clevation, allowing the sub-slab soil gas to vent to the atmosphere. Each zone
contains a system run light on the remote start/stop control panel located in the maintenance
hallway (also known as the side bay area). Separate fault lighting for each zone is ifluminated on
a full-time basis unless the system becomes inoperable due to equipment malfunction or power

outages (see photos).

The project team understands that operation and maintenance of the SSDS will be performed by
onsite CHG&E personnel.
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3.4 Sub-Skab Depressurization System Maintenance

Maintenance of the SSDS will be performed by onsite CHG&E personnel. Prior to starting any
SSDS blower, ensure that any air flow control valves associated with the blowers are in the open
position.

The SSDS consists of three Ametek Rotron 3-HP 460 volt/3 phase blowers, (Model
DR656K72X, Part 080602, 60 Hertz, product cut sheet with manufacturer contact information is
atiached). The blowers are connected to sight sub-slab EWs, dividing the building into three
extraction zones.

Each blower unit can be controlled from either the main roof-top control panel or the remote
control pancl located in the maintenance hallway (Figure 3). The control panels contain separate
controls for each of the three zones. These controls include on and off buttons and an
illuminated indicator light which is lit while blowers are operating.

‘The SSDS blowers are each powered by a three-phase electric motor. Should power to these
motors be intetrupted, the motors will shut down. Upon restoring power, the blowers must be
manually restaried at either the main roof-top control panel or the remote control pauel. The
system should be checked for proper operation whenever there is an indication that electrical
service to the blowers is interrupted.

Piping and EWs were custom constructed by project personnel. Standard schedule 40 PVC
piping was used throughout the SSDS piping network.

The SSDS should be inspected on a monthly basis. During monthly inspections each blower
should be checked to confirm that it is operating normally. Operating temperatures should be
checked at cach blower unit. Blowers should be warm to the touch, but not hot, and all blowers
should be operating at the same approximate temperature. The piping coming into the blower
unit should be cool to the touch, and the piping leaving the blower should be warm, but not hot.

During inspections, begin by listening to each blower for strange noises. Under normal
operation, the blowers should emit a mild hum. Noises that might indicate mechanical problems
include, but are not limited to; rattles, squeals, whines and vibrations.

Visually inspect visible piping, noting any kinks, cracks or any other visible damage. Listen for
air leaks by walking throughout each piping network.

The system was installed by QUES&T, TCC and Todd J. Syska under the oversight of CHG&E
personnel, If service is needed beyond that described herein, the contact information for the
installers are as follows:

Quality Environmental Solutions & Technologies
Scott Patker or Vincent Lander
1376 Route 9
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Wappingers Falls, NY 12590
(845) 298-6031

The Chazen Companies
Daniel Michaud

21 Fox Street
Poughkeepsie, NY 12601
(845) 486-1519

Todd J. Syska Inc.|

Todd Syska

106 Spruce Lane

Clinton Corners, NY 12514
(914) 456-2290
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’ho
Cutting concrete for well installation.

Photo 2
Typical well excavation. (EW-1 shown)
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Photo
Typical screened portion of SSDS well. EW-1 shown here.

Photo 4
Slotted SSDS well (EW-1) prior to backfill.
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Minimum four inch thick concrete patch installed over SSDS excavations.
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January 6, 2009

Test SSDS well connected to vacuum hose.

|
Test pump showing temporary vacuum hoses connected to two test SSDS wells.
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P
Liquid manometer used to measure sub-slab pressure response to pilot test at temporary monitoring points.

Photo 10
Monitoring point being patched with high strength concrete after completion of pilot test.
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Photo 1
SSDS system on roof. Shown in photo are three blower units (Zones 1-3), rooftop electric panel,
rooftop controls, copper discharge piping and influent piping.

Photo 12
Remote system control box located in maintenance hallway.
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Table 2: Pressure response observed during pilot test of EW-1.
CHGE Little Britain Road Site

I Pressure
Menitoring
Point Response
{inches WC)
MP-1 0.800
MP-2 0.280
MP-3 0.260
MP-5 0.008
MP-6 NR
MP-7 NR
MP-8 NR
MP-¢ 0.020
MP-10 0.020
MP-11 0.040
MP-12 0.040
MP-13 NR
MP-18 NR
MP-19 NR
MP-22 0.010
MP-23 0.011*
MP-24 0.005"
MP-25 0.005
MP-28 NR
MP-27 0.050
MP-28 NR
MP-28 0.005*
MP-30 0.030
Notes:

* = Pressure response on second attempt
NR = No response

Pressure measurad using liquid manometer
accurate to 0.001 inches water column.

The Chazen Companies
January 2009



Table 3: Pressure response observed during pilot test of EW-6.

CHGE Little Britain Road Site
o Pressure
Monitoring
Point Response
(inches WC}

— MP-31 | 0.050
MP-32 NR
MP-33 0.010
MP-34 NR
MP-35 0.020
MP-36 0.010
MP-37 NR
MP-38 NR
MP-39 NR
MP-40 0.010
MP-41 0.150
MP-42 NR
MP-43 NR
MP-44 NR
MP-45 0.120
MP-46 0.010
MP-47 NR

Notes:

* = Prgssure response on second attempt
NR = No response

Pressure measured using liquid manometer
accurate to 0.001 inches water column,

The Chazen Companies
January 2009



Table 4; Pressure response during pilot test of EW-8.
CHGE Little Britain Road Site

I Pressure

Monitoring
Point Response

{inches WC)

MP-36 NR |
MP-48 NR
MP-49 NR

t  MP-50 NR

| MPp-51 0.050
MP-52 0.135
MP-53 NR
MP-54 0.070
MP-55" NR
MP-58 0.015
MP-57 0.080
MP-58 0.010
MP-59 $.005
MP-60 NR
MP-61 0.010
MP-62 0.010
MP-63 NR

I MP-64 0.015

Notes:

* = Pressure response on second attempt
NR = No response

Pressure measured using liquid manometer
accurate to 0.001 inches water column.

The Chazen Companies
January 2008



Table 5: Pressure response observed during pilot test of EW-7 and EW-8 combined.
CHGE Little Britain Road Site

I Pressure
Monitoring
Point Response
(inches WC) |
MP-47 NR
-MP-48 NR
MP-50 NR
MP-53 NR
MP-55 0.005
MP-56 0.010
MP-59 NR
MP-60 0,150
MP-83 NR
MP-65 NR
MP-86 0.025
MP-67 NR
MP-68 0.025
MP-69 NR
MP-70 0.030
MP-71 0.275
MP-72 NR
Notes:

* = Prassure response on second attempt
NR = No response

Pressure measured using liquid manometer
accurate to 0.001 inches waler column.

The Chazen Companies
January 2009



Table 6: Pressure response observed during pilot test of EW-5 and EW-7 combined,

CHGE Little Britain Road Site

Monitoring Pressure
Point Response
{inches WC)
MP-73 NR
MP-74 0.040
MP-69 0.005
MP-75 0.400
MP-76 0.300
MP-77 0.020
MP-78 NR
MP-79 1.750
MP-80 NR
MP-81 0.350
MP-82 0.030
MP-83 0.020
MP-84 NR
MP-67 0.010
MP-85 0.170
MP-85 NR
MP-87 0.050
MP-88 0,005
MP-89 NR
Notes:

* = Pressure response on second attempt
NR = No response

Pressure measured using ilquid manometer
accurate to 0.001 inches water column.

The Chazen Companies
January 2009



Table 7; Pressure response observed during pilot test of EW-3 and EW-4 combined.

CHGE Little Britain Road Site

o Pressure
Monitoring
Point Response
{inches WC)

MP-84 0.010

MP-95 0.015
MP-96 0.010

MP-97 NR

MP-98 0.025

MP-29 0.030
MP-100 NR
MP-101 0.020
MP-102 NR
MP-103 0.100
MP-104 0.020
MP-1 05 0.005
MP-106 NR
MP-107 0.010
MP-108 0.005
MP-108 0.010

Notes:

* = Prassure response on second attempt
NR = No response

Pressure measured using liquid manomster
accurate o 0.001 inches water column.

The Chazen Companies
January 2009



Table 8: Pressure response observed during pitot test of EW-2 and EW-4 combined.

CHGE Little Britain Road Site

I Pressure
Monitoring
Point Response
(inches WC) _
MP-110 0.01
MP-111 0.01
MP-112 NR
MP-113 NR
MP-114 0.035
MP-115 NR
MP-116 0.015
MP-117 NR
MP-118 NR
MP-33 NR
MP-104 0.005
MP-107 NR
MP-110 NR
MP-120 0.005
Notes:

* = Pressure response on second attempt
NR = No response

Pressure measured using liquid manometer
accurate to 0.001 inches water column.

The Chazen Companies

January 2009
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DR 656 & CP 656
Regenerative Blower

FEATURES

« Manufactured in the USA

» CE compliant — Declaration of Conformity on file

+ Maximum flow: 210 SCFM

» Maximum pressure: 106 IWG

« Maximurn vacuum: .38" Hy {87 IWG)

- Standard motor. 4.0 HP, TEFC

» Cast aluminum blower housing, impeller & cover;
cast iron muffter extension & flanges (threaded)

+ UL & CSA approved motor with permanently
sealed ball bearings

+ Inlet & outlet internal muffling

* Quiet operation within OSHA standards

MOTOR OPTIONS
« International voltage & frequency (Hz)
+ Chemicat duty, high efficiency, inverter duty
or industry-specific designs
+ Various horsepowers for application-specific needs

BLOWER OPTIONS

+ Cotrosion resistant surface freatments & sealing options
+ Remote drive (motorless) models

« Slip-on or face flanges for application-specific neads

« Cast iron cover for additional noise resonance

ACCESSORIES (See Catalog Accessory Section)
- Flowmeters reading in SCFM

» Filters & moisture separators

+ Pressure gauges, vacuum gauges & relief valves

« Switches — air flow, pressure, vacuum or femperature
« External muffiers for additonal silencing

+ Air knives (used on blow-off applications)

BLOWER PERFORMANCE AT STANDARD CONDITIONS
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DR 656 & CP 656
Regenerative Blower

-~ L 15.42 ;
1 STD. DIRECTION ’
D 88 OF ROTATION
o5 DIA.=~ 718
== % T T 1828 DIA.
) 525
295 25
108 133.4
1597 + .19
3B16+48 | S
CAPACITOR
. 286 LOCATION
I 168.5 FOR SINGLE
0 PHASE
1 MODELS
H
g NN
o[l 828 205208 L‘-Qﬂ +08 BOTH PORTS
|, a1 [ 5510 | 17 52142 125+23
105.2 140.0 {4X) MTG T 163 11420
HOLES 2503
15.12+.19 ) 12,81
3845148 ' 3254
[I}] MODEL L{N) | L (MM}
DIMENSIONS: gy DRESEDTZEEX | 1777 | 2613
TOLERANOES: XX + -3 DReS6CK7ZaeK | 17.08 | dary
{UNLESS OTHERWISE NOTED) DRGS6KSEN 17.39 | 407
SPECIFICATIONS
MODEL DRE56CK/2X | DRe56CKBEX | DRE5BK72X | DR656KG8X | DReB&D72X DR656D86X | CP&asCR72XLR
Part No. (80582 080583 080602 (80603 080585 080804 {80065
Motor Endlastro ~ TEFC-C8 | TEFC-CS | TEFC-CS | TEFC-C8 | TEFC-CS | TEFC-CS |ChemTEFC-88
Horsepower 4 4 3 3 5 5 4
Voltage * 230/460 575 230/460 115/230 2301460 575 Same as
Phase -- Frequengy 1 Three-60 Hz | Three-50/60 Hz | Three-60Hz | Single60Hz | Three60Hz | Three-60Hz | pRasackyzx
insuiation Class 2 F_ F F F F F 0go582
NEMA Rated Malor Amps 10/5 4 7.413.7 31/155 12.8/6.4 4.8 except add
Service Factor 1.15 1.0 115 1.0 1.0 1.15 Chemical
Lacked Rotor Amps 84/47 80 54/27 200/100 160/80 &0 Processing
Max_ Blower Amps ? 11457 456 B84 278130 1365 52 {CP)
Hecommended fealures
NEMA Starter Size 140 ¢ 0/0 1.51 i 1 fror:n c.a,talog
oing Wi b 1101 1101 11410 1121b 112 1141b inside
Shipping Weight ko | (99ky | (99ky) | (i8kg) | (s0Bky | (508kg) | (s18kg | frontcover

1 Rotron motors are designed to handle a broad range of world voltages and power supply variations. Our dual vollage 3 phase motors are
factory tested and cerlified to operate on both: 208-230/415-460 VAC-3 ph-60 Hz anrd 200-220/380-415 VAC-3 ph-50 Hz. Our dual
voltage 1 phase motors are factory tested and certified to operate on both: 104-115/208-230 VAC-1 ph-60 Hz and 100-110/200-220
VAC-1 ph-50 Hz. All voltages above can handle a +10% voltage fluctuation. Special wound motors can be ordered for voltages outside our
certified range.

2 Maximum operating temperature: Motor winding temperature (winding rise plus ambient) should not exceed 140°C for Class F rated motors
or 120°C for Class B rated motors. Blower outlet air temperature should not exceed 140°C (air temperature rise plus inlet tlemperature).
Performance curve maximum pressure and suction points are based on a 40°C inlet and ambient iemperature. Consult factory for inlet or
ambient temperatures above 40°C.

& Maximum blower amps comresponds to the performance point at which the motor or blower temperature rise with a 40°C inlet andvor
ambient temperature reaches the maximum operating temperature.

Specifications sublect to change without notice. Please consult your Local Field Sales Engineer tor specification updates.

AMETEK Technical and Industiial Products, Kent, OH 44240 e & mail: rotrenindustrial@ametek.com  intemet: www.ametekimd.com
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