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1. Introduction 

This Operable Unit 3 (OU3) Groundwater Interim Remedial Measure (Groundwater 

IRM) Operation, Maintenance and Monitoring (OM&M) Manual was prepared by 

ARCADIS U.S., Inc. (ARCADIS), on behalf of Northrop Grumman Systems 

Corporation (Northrop Grumman), and is the primary resource describing the 

requirements for the operation, maintenance and monitoring of the Groundwater IRM 

system. This OM&M Manual was prepared pursuant to the Order On Consent 

(Consent Order or CO) Index # W1-0018-04-01 executed by the New York State 

Department of Environmental Conservation (NYSDEC) and Northrop Grumman, 

effective July 4, 2005. 

The present day Bethpage Community Park property (Park), which the NYSDEC has 

termed the "Former Grumman Settling Ponds Area" and designated as OU3, is 

referred to herein as the Site (Figure 1 ). Currently, a remedial investigation 

(Rl)/focused feasibility study (FFS) program is underway for OU3 and a final Site 

remedy has not been selected. The Groundwater IRM system that was implemented 

at the Site and discussed herein is an interim remedial measure. 

2. Site Description and Background 

2.1 Site Description 

The Site is bordered by Cherry Avenue Extension and the Robert Plan Company 

Building to the north, Stewart Avenue and Bethpage High School to the east, the 

former Plant 24 Access Road and residential areas to the south, the former Plant 24 

Access Road and the former Northrop Grumman Plant 24 to the west. Other 

properties owned by Northrop Grumman, including the McKay Field property, ball fields 

and former nursery area are located to the west. The Site location is shown on Figure 

1. 

The present-day Park is operated by the Town of Oyster Bay (TOB or Town) and is 

comprised of approximately 18 acres. The Park is open year-round and contains two 

swimming pools, an ice rink, offices, parking lot, picnic and playground areas, tennis 

courts, paddleball courts, basketball court, shuffleboard courts, horseshoe pits, 

baseball field, bicycle rack areas, and a stormwater recharge basin. Currently, a 

portion of the Park remains closed to the public to allow OU3 RI/FFS activities to be 

completed. Adjoining the Park property to the south and west is the Former Plant 24 
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Access Road Property, which is partially asphalt-paved/partially grassed. Site features 
are shown on Figure 2. 

The general layout of the Groundwater IRM is shown on Figure 2. As shown on Figure 
2: The four Groundwater Remedial Wells (RW-1 through RW-4) are located along the 
southern property boundary/southern portion of the Former Plant 24 Access Road; the 
four influent pipelines and the electrical conduits are located along the western and 
southern portions of the Former Plant 24 Access Road and on McKay Field; the 
Groundwater IRM Area, which consists of the treatment plant, emission control units 
(ECUs), and a portion of the discharge line are also located on McKay Field; access to 
the Groundwater IRM Area is via a gravel drive and through two lockable gates; and the 
remainder of the discharge pipeline is located on the ball fields and former nursery 
areas. Section 4 presents a detailed description of the individual Groundwater IRM 
components. 

2.2 Site History and Ownership 

Originally, the land that comprises the present day Park was primarily farmland and was 
purchased by the Grumman Aircraft Engineering Corporation (Grumman) (a 
predecessor of Northrop Grumman) in 1941. Based on an interpretation of aerial 
photographs and other antidotal information, the December 2003 Field Report - Town 
of Oyster Bay, Bethpage Community Park, Investigation Sampling Report, prepared by 
Dvirka & Bartilucci Consulting Engineers (D&B) on behalf of Northrop Grumman (D&B 
2003), provides a description of activities conducted at the Park property before it was 
donated to the Town in 1962. 

On October 17, 1962, the Park property was donated by Grumman to the Town for 
exclusive use as parkland. Shortly after Grumman donated the land to the Town, the 
Town commenced construction and other work on the site. The Park structures, as they 
are today, were built by the Town without any Grumman involvement. 

The Former Grumman Plant 24 Access Road is still owned by Northrop Grumman. 

The Groundwater IRM was constructed in general accordance with the NYSDEC
approved Final Design Report (ARCADIS 2008b) between January 2009 and May 
2009, and started continuous operation on July 21, 2009. 
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2.3 Environmental Setting 

The Site is approximately 120 feet above mean sea level and is, topographically, 
generally flat. In general, the Site geology from land surface down to the basal 
Magothy Formation consists primarily of sand with interbedded lenses of silt, clay, and 
gravel. The uppermost sequence of these sediments is part of the Upper Pleistocene 
glacial outwash deposits, while the lower geologic sequence comprises the Magothy 
Formation. The Upper Pleistocene deposits in this area of Long Island tend to be 
coarser than the underlying upper portion of the Magothy Formation. Within the 
Magothy Formation, the deposits tend to become finer with depth, except for the basal 
Magothy, where coarse sand and gravel deposits are more prevalent. Vertical profile 
borings drilled at the Site indicate the presence of a low permeability zone (LPZ), 
consisting of interbedded slit, clay, and sandy silts and clays, which underlies most of 
the Site between the recharge basin and the ball field, as well as the western portion of 
the parking lot (Figure 2). The upper surface of the LPZ was encountered from 
approximately 36 to 46 feet below land surface (ft bis) and the LPZ ranged in thickness 
from approximately 1 ft to greater than 20 ft. A more detailed description of the Site 
geology is provided in the OU3 Site Area Remedial Investigation (RI) Report 
(ARCADIS 2008a). 

The principal aquifers underlying the Site are the Upper Glacial and Magothy 
Formations; these hydrogeologic units are in direct hydraulic connection with each 
other. Groundwater in the Upper Glacial and Magothy Formations occur under 
unconfined conditions at and near the Site (although the Magothy Formation in other 
areas of Long Island can exhibit semi-confined conditions). Within the Site vicinity, the 
average horizontal hydraulic conductivity of the Upper Glacial Formation is 
approximately 270 feet per day (ft/d); with an anisotropy of approximately 1 O: 1 
(horizontal to vertical, respectively). The average horizontal hydraulic conductivity of 
the Magothy Formation in the project area is approximately 50 ft/d, with an anisotropy 
ratio of approximately 100:1 (horizontal to vertical, respectively) (Geraghty & Miller, Inc. 
1994). 

Depth to groundwater at the Site is approximately 55 ft bis. Water-level elevation data 
collected in the area of the Site indicate a resultant direction of shallow groundwater 
flow that is horizontally south-southeasterly and vertically, slightly downward. The on
site stormwater recharge basin may produce local, water-table mounding during 
intense storm events, however no data currently exist to verify this. Perched water is 
present above the LPZ. 
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2.4 Summary of Site Area Groundwater Impacts 

As summarized in the Site Area RI Report (ARCADIS 2008a) and shown on Figure 3 
and 4, groundwater beneath the Site is impacted by volatile organic compounds 
(VOCs) in excess of NYSDEC Standards, Criteria, and Guidance Values (SCGs). 
Commonly detected VOCs in Site groundwater include cis-1,2-Dichloroethene, 
Trichloroethene, Tetrachloroethene, Vinyl Chloride, Freon 12, Freon 22, and Toluene. 
Detections of Freon 12 and Freon 22 have been attributed to the Town's historical 
operation of a skating rink. As shown on Figure 3, the highest total volatile organic 
compound (TVOC) concentrations are located in the southwestern portion of the Park. 
The surficial groundwater in this area is directly underneath the LPZ soils, which 
appears to be a primary source of TVOC contamination in this area. In addition to high 
TVOC concentrations, the groundwater in this area, as measured in groundwater 
monitoring wells, also has high total iron concentrations (up to 10 mg/L). 

3. Groundwater IRM Remedial Action Objectives, Discharge Criteria, and 
Termination Criteria 

3.1 Remedial Action Objectives and Discharge Criteria 

The Groundwater IRM remedial action objectives (RAOs) are: 

• Mitigate the off-site migration of dissolved-phase VOCs through the 
implementation of a groundwater pump-and-treat system that will extract 
groundwater along the former Plant 24 Access Road property, south of the Park 
(i.e., the Groundwater IRM). Specifically, the Groundwater IRM will address: 

Groundwater that has TVOC concentrations greater than 5 micrograms per 
liter (ug/L) in the upper twenty feet of the surficial aquifer across the 1,200-foot 
wide lateral extent of the Site boundary. 

Groundwater below the upper 20 feet of the surficial aquifer that has TVOC 
concentrations above 50 ug/L. 

Figure 4 illustrates the cross section area, along the southern property 
boundary/Former Plant 24 Access Road, targeted for hydraulic containment by the 
Groundwater IRM System. 
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• Comply with applicable NYSDEC SCGs for the various Groundwater IRM 

emissions (i.e. treated water and the air emissions). The discharge criteria for 

water and air emissions are provided in Tables 1 and 2, respectively. 

Additionally, a secondary benefit of the Groundwater IRM is the creation of a clean

water front atop the downgradient groundwater, which acts to minimize the potential for 

vapor intrusion issues with groundwater downgradient of the site. 

3.2 Termination Criteria 

It is typical that remedial system termination (or shut-down) criteria be developed and 

incorporated into the respective OM&M Manual. However, since a final Site remedy 

has not yet been selected, it is unknown if the Groundwater IRM will be part of the 

selected remedy or, specifically, how source areas that were identified at the Site will 

be addressed in the final remedy. Since source area remediation could potentially 

affect how long the Groundwater IRM is required to operate, development of 

termination criteria for the Groundwater IRM has been postponed until after 

determination of the final Site remedy is complete. At that time, termination criteria for 

the Groundwater IRM will be developed and submitted under separate cover as an 

appendix to this Groundwater IRM OM&M Manual. Should the operation of the 

Groundwater IRM not be required for the final Site remedy, it will be shut down as soon 

as is practicable. 

4. Description of Groundwater Interim Remedial Measure 

The Groundwater I RM will achieve the RA Os described in Section 3.1 of this OM&M 

Manual by: 

• Continuously extracting groundwater from four Remedial Wells (i.e., Remedial 

Wells RW-1 thru RW-4), located along the Southern Property Boundary. 

• Conveying the extracted groundwater from the four remedial wells to the treatment 

plant located at McKay Field via four, separate (remedial well-specific) 

underground influent pipelines. 

• Treating the extracted groundwater (via air stripping) to reduce concentrations of 

site-related VOCs to below applicable regulatory criteria and to remove oxidized 

metals (via a series of bag filters) in the air stripper effluent. 
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• Discharging the treated groundwater to one of three recharge basins, located on 
the neighboring former Naval Weapons Industrial Reserve Property (NWIRP) 
property (now owned by Nassau County). 

• Treating the air stripper off-gas (via vapor phase granular activated carbon 
[VPGAC] and potassium permanganate-impregnated zeolite [PPZ]) to reduce 
concentrations of site-related VOCs below applicable regulatory criteria. 

The layout of the Groundwater IRM is shown on Figure 2; the Groundwater IRM 
process schematic/flow diagram is shown on Figure 5. Major components of the 
Groundwater IRM are described in the following sections. 

4.1 Groundwater Extraction System 

The groundwater extraction system consists of four remedial wells (i.e., Remedial 
Wells RW-1 thru RW-4), each with its' own dedicated submersible pump (Pumps P-
110 thru P-140) and conveyance pipeline. The remedial wells are strategically located, 
constructed, and operated to mitigate the off-site migration of TVOC-impacted 
groundwater by the establishment of an area of hydraulic containment, as described in 
Section 3.1. The extracted groundwater is conveyed to the treatment plant via the four 
influent pipelines. 

4.1.1 Remedial Wells 

Remedial Wells RW-1 thru RW-4 are located along the southern property 
boundary/southern portion of the Former Plant 24 Access Road and are enclosed in 
below-grade, locked vaults. Remedial Wells RW-1, RW-3, and RW-4, are constructed 
of 8-inch diameter, polyvinyl chloride (PVC) well casing; Remedial Well RW-2 is 
constructed of 6-inch diameter, steel casing. The remedial wells range in depth from 
105 to 133 feet below land surface (ft bis), have 20-foot long, stainless steel well 
screens. The following information on the remedial wells is provided in this OM&M 
Manual: 

• Well Vaults (Appendix A and Appendix B - Record Drawing 8). 

• Well locations (Figure 2 and Appendix B - Record Drawing 1 ). 

• Remedial well construction details (Table 3, Appendix B - Record Drawing 8, and 
Appendix C). 
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• Additional information about the recovery wells and their ancillary equipment 

(Appendix - cut sheets, and Appendix B - Record Drawings 8 and 11 ). 

4.1 .2 Remedial Well Pumps 

Groundwater is extracted from Remedial Wells RW-1 thru RW-4 and pumped to the 

treatment plant by four Grounfos submersible pumps (i.e., Pumps P-110 thru P-140), 

respectively. Pump horsepowers (HP) range from 3 HP for Pumps P-110 and P-140 to 

7.5 HP for Pumps P-120 and P-130. Under normal conditions, the respective pumping 

rates for P-110, P-120, P-130, and P-140 are 35 gallons per minute (gpm), 75 gpm , 75 

gpm, and 35 gpm, for a total normal system pumping rate of 210 gpm. As a 

contingency, each pump was sized to be able to pump an additional 10 gpm. Pumping 

rates are manually controlled via valves located in the treatment plant. 

Power is supplied to the pumps from the treatment plant via underground electrical 

cables inside PVC conduit. Each well has an above- ground electrical junction box, 

with a local disconnect switch, located near the well vault. 

The following information on the remedial well pumps is provided in this OM&M 

Manual: 

• Pump make and model numbers and design parameters (Table 4, Appendix B -

Record Drawing 11, and cut-sheets in Appendix A). 

• Pump performance curves and other information (Appendix A). 

• A typical well detail with additional well information (Appendix B - Record Drawing 

8). 

• Electrical details (Appendix B - Record Drawings 13, 14, and 17). 

4.1 .3 Influent Pipelines 

Extracted groundwater is conveyed from the remedial wells to the treatment plant via 

four, remedial well- specific, influent pipelines. The subsurface influent pipelines range 

in length from 1,050 ft (Remedial Well RW-1) to 1,825 ft (Remedial Well RW-4) and are 

constructed of high-density polyethylene (HOPE) with a standard dimension ratio of 

(SDR)-17. The Remedial Well RW-1 and RW-4 pipelines are 3-inch diameter and 

Remedial Well RW-2 and RW-3 pipelines are 4-inch diameter. 
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Valves and instrumentation on the influent pipes are located within the treatment 
building. Upon entering the building, the influent pipeline transitions from HOPE to 
Schedule 80 PVC pipe and each influent pipeline is equipped with a low-pressure 
switch, pressure transmitter, globe valve, local pressure gauge, magnetic flowmeter 
with a bypass loop, sample tap, and a check valve. Influent pipelines are connected 
into a common 4-inch-diameter Schedule 80 PVC header that conveys the combined 
influent to the air stripper. 

The following information on the influent pipelines is provided in this OM&M Manual: 

• Pipeline layout (Figure 2 and Appendix B - Record Drawings 1 and 2). 

• Additional Information on the pipelines, their ancillary instrumentation, and the pipe 
trenches (Appendix A - cut sheets, and Appendix B - Record Drawings 6, 9, 10, 
and 1 1  ). 

4.2 Groundwater Treatment System 

The groundwater treatment system consists of an air stripping system, to reduce the 
concentration of VOCs in the recovered groundwater to below regulated levels, and a 
bag filter system, to remove oxidized metals in the air stripper effluent. The 
groundwater treatment system is also designed with the flexibility to add a chemical 
feed (e.g., a sequestering agent) system in the future. 

4.2 .1 Air Stripping System 

An air stripping system is used to treat the extracted groundwater. The following sub
sections briefly discuss the air stripping process, the air stripping system design 
parameters, and the air stripper and its major components. 

4.2. 1. 1 Air Stripping Process 

Air stripping is a mass transfer process. In a low-profile air stripper, like the one used 
for the Groundwater IRM (see Section 4.2.1.3 for details), air and water are run in a 
counter-flow arrangement through multiple aeration trays. The trays enhance the 
air/water contact by facilitating the formation of microbubbles in the water thereby 
exposing a larger water surface area to the counter-flowing air. This enhanced water 
surface area allows efficient transfer of the VOCs out of the water into the passing air. 
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4.2. 1.2 Air Stripper System Design Criteria 

The Groundwater IRM design criteria for the air stripping system are: 

Maximum Water Flow Rate 

Typical Water Flow Rate 

Minimum Water Temperature 

Influent voe Concentrations 

Effluent voe Concentrations 

4.2. 1 .3  Air Stripper and Major Components 

250 gpm 

210 gpm 

40 degrees Fahrenheit 

see Table 1 

50% of the regulatory limit (see Table 1) 

The air stripper (AS-400) is a skid-mounted, low-profile air stripper (i.e., NEEP Systems 
Model 31261 )  with six aeration trays. The pre-packaged air stripping system includes: 
an induced draft blower (B-410), discharge pump (P-400), two variable frequency drive 
(VFD) controllers, ancillary valving and instrumentation, and a local control panel. The 
vendor-supplied air stripper OM&M Manual is provided in Appendix A. 

In summary, extracted groundwater is pumped into the air stripper by the remedial well 
pumps. As the groundwater flows through the air stripper, VOCs are removed from the 
groundwater by the counter-current air that is pulled through the air stripper by the air 
stripper blower (Blower B-41 0). Blower B-41 0  is also used to push the VOC-impacted 
air stripper off-gas through the VPGAC and PPZ Emission Control Units (ECUs). The 
treated water, which collects in the air stripper sump, is pumped through the bag filter 
units, and out to one of the recharge basins by the air stripper discharge pump (Pump 
P-400). 

The 40-HP radial-bladed pressure blower, Blower B-410 and the 10-HP centrifugal 
Pump P-400 have VFD motor controllers. The Blower B-410 VFD is used to manually 
control the system air flow rate resulting in reduced power consumption over that which 
would be achieved if the blower was operated at maximum capacity and the flow was 
controlled by throttling (closing) a control valve. Pump P-400 is controlled by a VFD 
and feedback control loop based on the water level in the air stripper sump. If the 
water level in the sump increases then the P-400 pump speed increases accordingly 
and, similarly, slows down when the water level decreases. This type of control loop is 
needed to ensure continuous operation of the Groundwater IRM. 
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Air Stripper AS-400 is 1 2-feet long by 4-feet wide by 9 ½ -feet high, constructed of 31 6 
stainless steel and requires an air to water ratio of 54:1 to achieve a removal efficiency 
of >99.5%, under design conditions. 

The following information on the air stripping system is provided in this OM&M Manual: 

• Pump and blower make and model numbers, and design parameters (Table 4, 
Appendix A - cut sheets, and Appendix B - Record Drawing 11 ). 

• Pump performance curves and other information (Appendix A). 

• Electrical details (Appendix B - Record Drawing 14 ). 

• Troubleshooting tips for the air stripper pump and blower, and air stripper cleaning 
tips are provided in the Manufacturer's OM&M Manual provided in Appendix A. 

4.2.2 Bag Filter System 

Groundwater treated by the air stripper is pumped through a bag filter system for 
removal of suspended solids/particulates. Specifically, the bag filter system consists of 
the following: 

• Four filter housing units (Filtration Systems Model NC-223-V), each containing one 
25-micron mesh filter bag. 

• The four bag filters are arranged in two parallel treatment trains, with each 
treatment train containing two bag filters arranged in parallel. Under normal 
operation, only one set of bag filters (two bag filters) is operated, while the other 
set of bag filters is in "standby". The controls can be manually-overridden to allow 
all four units to be operated in-parallel. 

The actuators are controlled based on the differential pressure across the bag filter 
unit. When the differential pressure reaches the filter system changeover set point, an 
actuator opens the valve for the bag filter system that is in "stand-by" (and at the same 
time initiates an advisory condition), then closes the valve for the unit that has been "in 
service". This redirects the flow through the fresh filter units. When the operator 
replaces the filter bags in the unit that was just taken off line with new filter bags, the 
unit is placed in stand-by mode by the operator acknowledging the advisory condition. 
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Should the influent pressure reach the high set point without having a "stand-by" filter 

available, the entire system will automatically and immediately shutdown. 

The following information on the bag filter system is provided in this OM&M Manual: 

• The physical layout of the bag filters (Appendix B - Record Drawing 7). 

• Additional information on the bag filter units (Appendix A). 

4.2.3 Chemical Feed System 

The treatment system has been designed with the flexibility to add a chemical feed 

system in the future. 

4.3 Treated Water Discharge System 

The treated water discharge system consists of a pump (Pump P-400), a conveyance 

pipeline, and three recharge basins. The discharge pump (Pump P-400) is the air 

stripper pump (See Section 4.2.1.3. for information on Pump P-400). The layout of the 

discharge pipeline is shown of Figure 2 and Record Drawings 1 and 2 (Appendix B). 

The treated water is pumped to one of the three recharge basins located on the 

neighboring former NWIRP property (now owned by Nassau County) via the discharge 

pipeline. 

The discharge pipeline consists of the following four sections: 

• Section 1: located in the treatment plant, between the air stripper and the bag 

filters, consists of overhead, four-inch diameter, Schedule 80 PVC pipe. 

• Section 2: located between the bag filter and a pre-existing underground pipeline 

in the Former Northrop Grumman Ball Field and Nursery Area, and consists of 

both overhead (inside the treatment building) and below grade (outside the 

treatment building), six-inch-diameter, SDR17 HOPE pipe. A 2-inch diameter, 

PVC vacuum breaker (Plast-0-Matic Model VBS200V-PV (cut-sheet in Appendix 

A)) was installed at the high point of discharge pipeline (which is inside the 

building) to break the vacuum that may be created when the system shuts down 

and the discharge line gravity drains into the manhole. 
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• Section 3: is a pre-existing below grade, eight-inch diameter Schedule 80 PVC line 

located in the Northrop Grumman Ball Field and Former Nursery Areas. 

• Section 4: is a below grade, six-inch diameter pipe, SDR 17 HDPE pipeline that 

connects Section 3 to the pre-existing manhole (manhole connection shown on 

Record Drawing 9 (Appendix B), where the plant discharge feeds into Northrop 

Grumman's stormwater system, which ultimately discharges into the three 

recharge basins located on the former NWIRP property. 

The configuration of the stormwater system on the former NWIRP property allows the 

stormwater/treated water to be discharged to any one of the three available recharge 

basins. It is ARCADIS' understanding that combined stormwater/treated water 

discharge is rotated periodically among the three basins. A copy of the Use Permit 

allowing the treated water to be discharged to the Nassau County Recharge Basins is 

provided in Appendix E. 

4.4 Air Stripper Off-Gas Treatment System 

The air stripper off-gas treatment system consists of four EC Us, two of which are filled 

with VPGAC and two that are filled with PPZ, to reduce the concentration of non-Freon 

VOCs in the air stripper off-gas to below their respective annual guideline 

concentrations (AGCs), and short-term guideline concentrations (SGCs). 

The following subsections include a description of the VPGAC and PPZ treatment 

processes, design criteria and parameters, and information on the system 

components. 

4.4.1 Air stripper Off-Gas Treatment System Process Descriptions 

VOCs are removed with VPGAC by the process of adsorption. VPGAC is 

manufactured to ensure an extensive natural surface area that is available for the 

adsorption process. The surface area of granular carbons can range up to 1,400 

square meters per gram of material. The physical adsorption of VOCs on, and into 

VPGAC is a concentration gradient driven process. Thus, the adsorption capacity of 

the VPGAC is dependent on the concentration of VOCs in the air stripper exhaust. For 

example, as voe concentration increases, additional pounds of voes per pound of 

VPGAC can be adsorbed. 
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Due to the need for direct contact between the VOC molecule and the VPGAC surface, 
the presence of moisture in the air stream will impact the rate of adsorption. The 
capacity of the activated carbon declines rapidly as the relative humidity of the air 
increases above 60%. The air stripper blower is installed after the air stripper and 
before the ECUs. As the air stripper off gas (100% relative humidity) passes through 
the induced draft blower, the air stream is heated and the relative humidity is reduced 
to less than 50%. To ensure proper operation and efficient use of the carbon, the 
temperature of the air stream is periodically monitored to ensure the temperature stays 
elevated and the relative humidity of the air stays low. 

PPZ is an oxidant (potassium permanganate) that is coated onto an inert material 
(zeolite) to create an oxidizing media with a large surface area and can be used to treat 
many voes, like vinyl chloride. 

In this application, VPGAe is used to reduce the concentration of the non-vinyl chloride 
voes and then PPZ is used to oxidize the vinyl chloride in the VPGAe effluent. 

Both the VPGAC and the PPZ treatment trains used in the Groundwater IRM consist of 
two EeUs each, for a total of four EeUs. To optimize treatment effectiveness, both 
sets of VPGAe and PPZ EeUs are operated in lead/lag configuration; whereby each 
set of EeUs are operated in-series (flow is directed thru one EeU (lead bed) and then 
into the next one (lag bed)) and the ducting is configured to allow either bed to the lead 
or the lag bed. This configuration is both efficient and cost-effective for the following 
reasons: 

• By operating the EeUs in-series, the first (lead) ECU can be operated until the 
media is completely spent. If only one bed was present, the media would have to 
be changed out prior to breakthough of a voe at a concentration greater than its' 
allowable emission concentration. Therefore, the media can be operated until 
"complete breakthrough" is achieved since the partially treated air stream is treated 
by the media in the "lag" unit, compared to only being operated to "project required 
breakthrough" if the lag bed was not present. 

• Once the media in the lead Eeu has been changed out, the flow direction is 
switched and the former lag EeU is now the lead EeU and vice-versa. 

4.4.2 Air Stripper Off-Gas Treatment System Design Criteria 

The Groundwater IRM design criteria for the air stripper off-gas treatment system are: 
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Maximum Air Flow Rate 

Typical Air Flow Rate 

voe loading 

Relative Humidity 

Influent (raw) Temperature 

Effluent voe Annual Emission Rate 

2,000 SeFM 

1,800 SeFM 

See Tables 1 and 2, assumes 
100% of voes are stripped from 
recovered groundwater 

100% at the blower inlet, 40% at 
the blower outlet 

55 degrees Fahrenheit 

See Table 2 
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Expected ehangeout Frequency 

Expected PPZ Changeout Frequency 

43 days or greater (per manufacture) 

107 days or greater (per manufacture) 

4.4.3 Air Stripper Off-Gas Treatment System Components 

The following subsections describe the air stripper off-gas emission control system 
components. 

4.4.3. 1 Emission Control Units 

The sizing and configuration of the VPGAe and PPZ EeUs were determined based on 
expected air flow rates, as well as voe characteristics and estimated loadings. In 
summary, the EeUs beds and the media were selected to allow for a minimum 
changeout frequency of 43 days, based on the maximum groundwater design flow rate 
of 250 gpm and the design concentrations (see Tables 1 and 2). The following EeUs 
with VPGAe type, PPZ type, and mass media loadings were selected: 

• Primary Units: Two (2) Maple Leaf Environmental Equipment 10,000-pound 
carbon canisters, each filled with 8,000 pounds (lbs) of virgin TIGG 6 x 12-mesh 
vapor-phase coconut-based carbon (for a total of 16,000 pounds of VPGAC) or 
equivalent; and 
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• Secondary Units: Two (2) Maple Leaf Environmental Equipment 10,000-pound 

carbon canisters, each filled with 10,000 lbs of Hydros ii 600 PPZ. 

The ECUs are configured in a series arrangement, with the air stripper gas passing 

through the VPGAC-filled ECUs first, then into the two PPZ-filled ECUs. 

Material safety data sheets (MSDSs) for the PPZ and VPGAC are located in Appendix 

A and in the Site HASP (Appendix H). 

All four of the ECUs are insulated with 2-inch thick, rigid Styrofoam boards to help 

maintain desired temperature and relative humidity conditions throughout the vapor

phase treatment system. The insulation is finished with stucco embossed aluminum 

jacketing. The insulation is applied to the top of the ECUs to withstand mild personnel 

traffic. The ECUs have safety railings, sampling ports, and access ladders. 

4.4.3.2 Duct and Insulation 

The duct is 1 4-inch-diameter, schedule 1 0  (~1 /8-inch thick), aluminum. The exterior 

duct has a 2-inch thick, 370 Melamine foam insulation with white PVC coating. 

Condensate traps are installed in duct low points to collect condensation from various 

locations in the duct. Condensate is collected and disposed of on an as-needed basis 

by operating personnel. 

The duct work is outfitted with two, strategically placed fernco fittings between the air 

stripper and the blower to simplify access to the air stripper for maintenance 

requirements, and a stack cap (Air Handling Model UB14 - cut sheet is in Appendix A) 

at the duct effluent to minimize the rain intrusion into the effluent duct. 

Additional information about ECUs, Media, and duct work is provided in the Record 

Drawings 7, 10, and 11 (Appendix B) and cut sheets provided in Appendix A. 

4.5 Process Controls and System Alarms 

The process control system is designed to provide the necessary safeties and 

interlocks to ensure that the recovery wells, piping, and treatment system operate 

smoothly, efficiently, and as one unit. Additionally, the system includes the capability 

of allowing local or remote operator(s) to observe and control the operation of the 

system from a single computer workstation. The process instrumentation and controls 

are shown on Record Drawings 3 through 6 (Appendix B) and the main control panel 
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(MCP) diagrams are provided in Appendix A. The system parameters that are 
continually tracked using the supervisory control and data acquisition (SCADA) System 
are listed in Table 5. 

Controls and instrumentation for the system are interconnected via a MCP, even the 
controls and instrumentation associated with the air stripper, which as a remote, 
locally-mounted, control panel (RCP). The MCP, located in the control room of the 
treatment plant, includes a programmable logic controller (PLC), which monitors and 
integrates the operation of the remedial wells, air stripping system, emission control 
system, the bag filter system, and the treatment system interlocks. This panel serves 
as the node through which communication with the control system takes place. The 
PLC is integrated with an operator interface station. The control system also utilizes 
fail-safe logic to automatically and immediately shut down the entire treatment system 
in the event of a critical alarm input or a failure of the PLC. An alarm light located 
within the treatment building notifies the operator of any critical alarms. If operating 
personnel are not on-site, project team members will be alerted of the shut down by a 
dedicated cellular autodialer. The dedicated autodialer will also notify project team 
members of power loss. 

The power supply for the PLC, system instrumentation, and process control devices 
are protected with transient voltage surge suppression (TVSS) systems to limit voltage 
spikes to the systems. The PLC, system instrumentation, and process control devices 
are also protected by separate uninterrupted power supplies (UPS) that maintain 
power to these devices in case of a power outage. 

4.5.1 Operation and Programmable Logic Controller 

Operation of the Groundwater IRM is controlled and integrated through the PLC 
located in the system's MCP. The PLC provides the necessary control logic to 
coordinate signals from the remote switches and instrumentation throughout the 
treatment system. These interlocks ensure proper operating conditions are maintained 
within the treatment system. 

Under normal operating conditions, the control system has the following functions: 

• Provides run indication signals and elapsed run-time for each extraction well. 

• Monitors the line pressure on the influent pipelines to ensure that the pipes 
maintain structural integrity and there are no leaks. 
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• Monitors the groundwater flow rate from each remedial well to ensure that there is 
no degradation in flow produced by each well or loss of flow due to leakage of the 
influent piping. 

• Monitors combined groundwater flow rate to the air stripper to ensure that air 
stripper influent flow rate is within design conditions. 

• Monitors air stripper system pressure and level alarms via dry contacts provided at 
the local air stripper control panel. 

• Provides run indication signals for air stripper blower and discharge pump. 

• Monitors the air stream discharge flow rate, pressure, and temperature from the air 
stripper blower to ensure that they are within design conditions. 

• Monitors bag filter system influent pressure which controls the bag filter 
sequencing. 

• Monitors groundwater flow rate discharging from the air stripper through the bag 
filter system to discharge. 

• Monitors groundwater treatment building temperature to ensure that building 
heating and ventilation system is functioning. 

• Maintains fail-safes and alarm interlocks to maintain safe and effective operation of 
the system. Fail-safes and alarm interlocks are described in the Section 4.2.5, 
including calling project team members when plant shut downs occur. 

• Ensures that once the system is shut down, regardless of whether it is due to a 
power failure or an alarm condition, the system does not automatically restart. The 
system will have to be manually restarted. Manual restart is required so that the 
cause of the alarm is investigated and the problem can be addressed prior to 
restart. 

Major instrument operational controls are listed below. 

• The remedial well pumps (P-110 thru P -140) are operated with starVstop switches 
mounted at the MCP. The remedial well pumps will not operate unless permitted 
by the PLC interlocks and fail-safe interlocks. 
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• The air stripper system, which has its own local control panel, will not operate 
unless permitted by the PLC interlocks and fail-safe interlocks. 

• The differential pressure across the bag filters is continuously monitored. Once the 
differential pressure reaches the high set point value, the PLC opens the valve for 
the stand-by unit, activates an advisory, and then closes the valve for the 
previously operating filter unit. Upon switching to the stand-by unit, an advisory is 
sent out to the project team members alerting them that a bag filter change out is 
required. If this advisory is not cleared, which can only be done manually at the 
site, before the influent pressure reaches the high-high set point value, the entire 
system will be automatically and immediately shut down. 

4.5.2 Alarms and Interlocks 

The recovery well, air stripping, emission control, and treated water discharge systems 
are interlocked and alarmed to ensure that water and air are properly treated, and to 
ensure efficient system operation. Three types of interlocks and alarms are 
incorporated into the treatment system to prevent water from being discharged from 
the air stripper system in the event that an air stripper blower is not operating, a leak in 
either the influent conveyance lines, or flooding conditions in the air stripper or building 
sump. The three types of alarms and interlocks used are: primary alarms, fail-safe 
alarms, and advisories. Each type of alarm/interlock, including the fail-safe circuitry, is 
described below. A list of the alarms and advisories is provided in Tables 6 through 8. 

Primary alarms are alarms that are processed by the PLC to shut the system down. 
The PLC is constantly receiving signals from the system instrumentation, and when the 
PLC detects an alarm condition it automatically and immediately sends a signal to 
relays causing the starter coils for the extraction wells and air stripper system (blower 
and discharge pump) to open, which causes all the equipment to shut down. The one 
exception is that there is a delay on the air stripper blower and discharge pump, which 
allows for additional treatment of the water remaining within the air stripper when an 
alarm condition occurs. The PLC will alert project team members of the shut down via 
cell phone when there is a primary alarm. 

Secondary, or critical, alarms are used to back-up key primary alarms or to shut the 
system down in the event of a PLC failure. If a primary alarm instrument fails to 
appropriately respond to an alarm condition (or the PLC fails), a hard-wired fail-safe 
circuit switch will open a remote relay contact, thus shutting down the process 
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equipment automatically and immediately. Relay contacts also send inputs to the PLC 
and the autodialer as advisories. 

Fail-safe circuitry means the normal condition of a circuit is energized. If for some 
reason (e.g., loss of power, a broken wire or a relay burns out) the "switch" becomes 
de-energized and opens, the circuit is broken, which immediately cuts power to other 
devices on the circuit. These systems are implemented to make sure (fail-safe) that a 
circuit does not close, or remain closed, when the circuiUswitch is de-energized. At the 
Groundwater IRM, this system shuts the treatment process down once the circuit is 
broken by any of the hard-wired switches (the secondary alarms), and ensures that if 
there is a power failure or a key system component loses power, switches will open 
causing the entire system to shut down. For example, the fail-safe circuitry act as a 
permissive signal in that it is wired in series with the starter coils associated with all the 
process equipment (well pumps and air stripper) such that if a critical, hard-wired 
switch (i.e., a critical alarm) opens, the failsafe circuitry will cause the output relays to 
all process equipment to de-energize, thus shutting all the process equipment down. 
The failsafe circuitry is wired such that it has to be manually reset in the field before the 
process can be restarted and to prevent unwanted automatic restart. Critical alarms 
also send a signal to the autodialer to call project team members. 

Advisory conditions occur when process variables are outside of their desired range, 
but do not require immediate shut down of the Treatment Plant. An advisory is 
programmed to allow operators to get an advanced warning of a possible problem. 

4.6 Treatment Building 

The treatment building is 26-feet by 32-feet pre-engineered, butler-type, metal building 
that is located near the Soil Gas IRM treatment equipment at McKay Field (Figure 2) 
and is used to house the Groundwater IRM air stripper system, bag filter system, and 
the majority of the instrumentation, controls, and electrical components. The treatment 
building is installed on a concrete slab with 6-inch high secondary containment curb. 
Next to the treatment building an 8-inch thick concrete slab was installed for the ECUs. 

The following information is provided for the treatment building and ECU concrete pad 
in this OM&M Manual: 

• Structural specifications (Appendix B - Record Drawings 18  thru 22). 

• Vendor supplied drawing for the treatment building (Appendix A). 
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4.7 Utilities 

The following utility services are available at the Groundwater IRM: 

• An electric service to power the system, heat the building, and to provide lighting. 

• Treated water can be stored at the site and can be used for non-potable uses. 

• Wireless telephone service for alarm call-outs and remote telemetry operations. 

4.7.1 Electrical 

During the construction of the Soil Gas IRM, a new primary feed line transformer (i.e., 
480V/277V, 3 Phase, 4 wire, 600 Amp main) with one 200 amp circuit breaker and one 
400 amp circuit breaker was installed. The Soil Gas IRM draws its' power via the 200 
amp service. As shown on Record Drawing 14 (Appendix B), a secondary 400 amp 
feed line was run to the Groundwater IRM 200 amp main disconnect, and the 200 amp 
line to the Motor Control Center (MCC). 

4.7.2 Non-Potable Water 

To support maintenance of the treatment building, piping and air stripper, the 
groundwater treatment system is equipped with a 300-gallon HOPE tank and a booster 
pump system (Davey Model HS12-40HTI - cut sheets in Appendix A) to provide 
treated water to hose bibs installed inside the building. 

4.7.3 Wireless Telephone 

Two wireless modems are used for alarm call outs and to remotely monitor the system. 
The alarm call out autodialer uses a Telular Phonecell SX5e GSM wireless modem 
and has a Sprint SIM card with a voice service plan provided by Northrop Grumman. 
Additional modem information includes: IMEI # 010211000737016, Model No. 
1C02A161, with Software Version 5.36.UD2 (additional information on the Modem is 
provided in Appendix A). 

5. Monitoring Program 

The monitoring program for the Groundwater IRM is divided into two components, as 
follows: an Environmental Effectiveness Monitoring Program, and a Remedial System 
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Performance and Compliance Monitoring Program. The Sampling and Analysis Plan 
(SAP), located in Appendix D, describes the Groundwater IRM Monitoring Program in 
detail. A brief summary of the Groundwater IRM Monitoring Program is provided 
below. 

5.1 Basis of Design 

The Groundwater IRM Monitoring Program was developed with the intent to collect 
appropriate data to evaluate the effectiveness and efficiency of the system towards 
achieving the RAOs described in Section 3. 1 .  Data collected will also be used to 
assess whether the treatment system is meeting performance objectives and evaluate 
the need for maintenance activities. 

5.2 Environmental Effectiveness Monitoring Program 

The Groundwater IRM Environmental Effectiveness Monitoring Program includes both 
hydraulic (i.e., water-level measurement) and groundwater quality monitoring 
elements. The objectives of the Groundwater IRM Environmental Effectiveness 
Monitoring Program are: 

• To monitor groundwater flow patterns and determine/verify that operation of the 
Groundwater IRM has established and maintains an area of hydraulic containment 
(i.e., capture zone) that is sufficient to achieve RAOs. 

• To determine and monitor groundwater quality concentration trends at strategic 
locations. 

• Table 1 of the SAP (Appendix D) summarizes the Groundwater IRM 
Environmental Effectiveness Monitoring Program, the main elements of which 
include: The monitoring network, which consists of 35 monitoring locations (i.e., 17 
monitoring wells, 4 remedial wells and 14 piezometers) ( monitoring locations are 
shown on Figure 1 of the SAP). 

• Construction details for the 35 wells and piezometers. 

• The hydraulic monitoring schedule (i.e., the location and frequency of water level 
measurements). 
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• The groundwater quality monitoring schedule (i.e., the location, frequency, and 
analytical parameters of groundwater sampling). 

Groundwater samples collected as part of the Environmental Effectiveness Monitoring 
Program will be submitted to a New York State Department of Health (NYSDOH) 
Environmental Laboratory Approval Program- (ELAP-) certified laboratory, and 
analyzed for the following analyses, per Table 1 of the SAP: 

• voes - Samples will be analyzed for the voes listed on Table 3 of the Quality 
Assurance Project Plan (QAPP, Appendix A-1 of the SAP) by NYSDEC Analytical 
Services Protocol (ASP) 2000 Method OLM 4.3. 

• Metals- When required, samples will be analyzed for the specified metal(s) by 
USEPA Method 6010, except for chromium which will be analyzed by US EPA 
Method 7470. 

Environmental effectiveness data will be: 

• Tabulated, added to the existing database, and summarized and reported in 
OM&M Reports. 

• Used to determine hydraulic containment consistent with the RAOs, and, if 
possible, contoured to illustrate the configuration of the potentiometric surface and 
horizontal direction of groundwater flow. 

• Used to determine groundwater project - VOC quality trends at selected 
groundwater monitoring wells, and to compare against NYSDEC SGCs. 

• Used to determine compliance with system termination criteria (to be developed) . .  

Additional information on the project reporting requirements is provided in Section 7. 
The environmental effectiveness monitoring program may be modified based on a 
review of the monitoring reports and with NYSDEC's prior approval. 

5.3 Remedial System Compliance and Performance Monitoring Program 

The objectives of the Remedial System Compliance and Performance Monitoring 
Program are: 
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• To determine compliance with applicable NYSDEC SCGs for the various 

Groundwater IRM emissions (i.e. treated water and the air emissions). 

• To continually assess whether the treatment system is meeting performance 

objectives (i.e. ,  to design specifications). 

• To monitor treatment processes to help determine when maintenance activities are 

needed. 

• To monitor data trends to help identify a potential problem in time to prevent a 

system failure. 

The Remedial System Compliance and Performance Monitoring Program is 

summarized in Table 5 (also Table 2 of the SAP (Appendix D)). 

Table 2 of the SAP provides: 

• Water and air compliance sampling requirements, including location, frequency, 

and parameters. Water and Vapor sampling locations are schematically shown on 

Figure 5 and on Record Drawings 3 thru 5 (Appendix B). 

• Performance monitoring locations, frequency, and parameters for key process 

parameters. Monitoring locations are shown on Record Drawings 3 thru 5 

(Appendix B). 

In addition to the performance monitoring listed on Table 2 of the SAP, additional 

performance monitoring may be performed, at the operator's discretion, to further 

assess status of select system operations. 

Water quality samples are analyzed for the same analytes and by the same analytical 

methods as the groundwater samples (see Section 5.2). Air quality samples will be 

analyzed for the voes listed on Table 5 of the QAPP) by Modified EPA Method T0-15. 

Data collected during the Remedial System Compliance and Performance Monitoring 

Program will be used to evaluate the following: 

• Effectiveness of Groundwater IRM at meeting the design objectives. 

• Compliance and discharge air and water quality requirements. 
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• The need for maintenance activities. 

Following monitoring data collection, if the data is outside of the acceptable range, an 
evaluation will be performed to determine the cause and a corrective action to be 
implemented, as necessary. Based on the results of these analyses, system 
alterations may be made to optimize the system performance or comply with discharge 
requirements. Required, specific preventative maintenance tasks determined from the 
data evaluation will be added to the preventative maintenance schedule, which is 
discussed in the next section of this OM&M Manual. 

6. System Operation and Maintenance 

The anticipated Groundwater IRM maintenance activities and their associated 
schedules are described in this section. In addition to the activities described below, 
the operator should always refer to the individual system component OM&M manuals 
located in Appendix A for the manufacturer-recommended maintenance activities. A 
detailed preventative maintenance schedule is also provided as Table 8. 

6.1 Regularly Scheduled Maintenance 

Regular site inspections to perform operation and maintenance activities and check the 
system status will be completed on a monthly basis. Regularly scheduled 
maintenance activities for the Groundwater IRM are as follows: 

• Daily (recommended) 

Inspect the treatment building and site grounds for damage, vandalism, or 
other abnormal conditions. 

Inspect the treatment building and site grounds for damage, vandalism, or 
other abnormal conditions. 

Check the treatment system for leaks. 

Check for proper system operation by checking key water flow measurements, 
air flow measurements, water pressure measurements and air temperature 
measurements. 

- Check for excessive or abnormal noise from various system components. 
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Check building sump water level. If appropriate, pump water to air stripper 
(especially critical in the summertime to prevent system shut-down due to high 
water level in sump caused by air stripper condensation). 

Check site computer for system status, advisories, and alarm conditions. 

Check bag filter status and replace bag filters, if needed. 

• Weekly Maintenance: 

Manually check and record key water flow measurements, air flow 
measurements, water pressure measurements and air temperature 
measurements. 

Inspect sump pump cartridge filter and replace, if needed. 

Check for air stripper fouling by comparing air flow rate and air pressure loss 
across the air stripper versus past readings; troubleshoot cause of increased 
pressure loss and/or schedule an air stripper cleaning, if needed. 

Check for abnormal pressure loss in Remedial Well RW-2 influent line by 
comparing current pressure reading versus recent pressure readings: 
troubleshoot and/or schedule appropriate maintenance, if needed. 

• Monthly Maintenance: 

Check for obvious moisture accumulation around electrical components; 
implement corrective measures, as necessary. 

Check system components for corrosion and grease moving parts, if 
necessary. 

Inspect site fencing, gates, and locks. 

• Quarterly Maintenance: 

Record key air pressure values. 
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• Yearly Maintenance (NOTE: To be performed by a certified electrician or 

appropriately trained personnel): 

Test critical inputs for proper shutdown capacity. 

- Test the operation of overloads. 

Test each input. 

- Check for excessive moisture inside the control panel and wiring boxes. 

Test the operation of each output device. 

The schedule for the above-described regularly scheduled maintenance activities can 

be modified with prior NYSDEC approval. All maintenance activities will be 

documented on the maintenance form provided in Appendix E. A hard copy of the 

completed form will be filed in the designated location. An electronic copy of the 

completed form will also be filed. 

6.2 Preventative Maintenance Schedule 

In addition to the maintenance activities listed above, scheduled preventative 

maintenance activities for specific system components are summarized in Table 9. 

The preventative maintenance schedule was developed in accordance with the 

manufacturer's recommendations included in the manufacturer's O&M manuals, which 

are provided in Appendix A. All preventative maintenance activities will be 

documented on the maintenance form provided in Appendix F. A hard copy of the 

completed form will be filed in the designated location. An electronic copy of the 

completed form will also be filed. 

6.3 Standard Operating Procedures 

Standard operating procedures are included in Appendix G. 

6.4 Disposal of Used Materials and Wastes 

Used materials and wastes generated onsite include spent bag filters and accumulate 

water generated during system maintenance. All waste generated will be stored 
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onsite, characterized, and disposed of in accordance with applicable state and federal 

laws. 

7. Reports 

This section describes the preparation of OM&M reports designed to aid in tracking 

system performance and effectiveness. 

7 .1 Interim Reports 

Interim OM&M reports, which summarize the Groundwater IRM System monitoring and 

sampling results, will be prepared for the first three months of system operation, 

followed by quarterly thereafter. The first two months of operation will be summarized 

in one report and the third months results will be summarized in a separate report. 

Interim reports will be submitted 60 days after the monitoring period ends. 

The following information will be provided in the interim OM&M reports: 

• The permit equivalent data, specifically: 

- Comparison of treated water quality and the NYSDEC-required discharge 

standards, per the interim State Pollutant Discharge Elimination System 

(SPDES) Equivalency (a copy of the interim site-specific SPDES equivalence 

requirements is provided in Appendix H). 

Comparison of the treated air quality and applicable Short-term Guidance 

Concentrations (SGCs) and Annual Guidance Concentrations (AGCs), as 

required by NYSDEC Division of Air Resources (DAR-1) Guidelines for the 

Control of Toxic Air Contaminants, revised September 10, 2007. 

• A cumulative data summary of contaminants of concern including tables and 

selected graphs of: remedial well groundwater quality data, air stripper influent 

data, cumulative mass removed, and rate of mass removal. 

• A summary of the system performance data collected during the reporting period, 

including groundwater extracted per remedial well, cumulative volume of 

groundwater treated, and selected system pressures and temperatures. 

• A description of routine maintenance completed. 

g:\aproject'northrop grumman\superfund\2009\ou3'ny001464.0909 om&m\groundwaler irmlom&m manual'new_omm manual lexl_nov 2 09.doc 

Operation, Maintenance 
and Monitoring Manual 
Groundwater Interim 
Remedial Measure 

Operable Unit 3 (Former 
Grumman Settling Ponds) 
Bethpage, New York 
NYSDEC Site # 1-30-003A 

27 



DRAFT 

ARCADIS 

• A description of breakdowns or major system repairs completed with an 

explanation for significant downtime. 

• Comments conclusions and recommendations based on the evaluation of system 

performance. 

7.2 Annual Reports 

An annual report, which summarizes the Groundwater IRM monitoring program results, 

will be prepared by a licensed, professional engineer and submitted 90 days after the 

annual monitoring period ends. The annual report will summarize all of the monitoring 

reports completed throughout the year and document the results, conclusions and 

recommendations of an annual project evaluation. The annual report will include the 

information contained in the interim monitoring reports as well as the following 

information: 

• A location map and site map along with any additional figures. 

• A brief description of the applicable standard test method runs. 

• Relevant quarterly or semi-annual data with comments and conclusions. 

• Comments, conclusions and recommendations based on an engineering 

evaluation of information included in the report. 

7.3 5-Year Review Reports 

A 5-year review report, which summarizes the Groundwater IRM monitoring program 

results, will be prepared by a l icensed, professional engineer following the completion 

of every five years of system operation. The 5-year reports will summarize the 

monitoring reports completed to date and document the results, conclusions and 

recommendations of a 5-year project evaluation; including a trend analysis of key 

groundwater quality data to assess overall system effectiveness and to compare 

against project RAOs to determine whether the continued operation of the 

Groundwater IRM is warranted. 
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8. Citizen Participation 

8.1 Citizen Participation Plan 

A separately-bound Citizens Participation Plan (CPP) (ARCADIS 2006b) was prepared 
by ARCADIS as part of the OU3 Remedial Investigation (RI) Work Plan, (ARCADIS 
2006a). The intent of the CPP is to promote communication among all parties involved 
with, or affected by contamination in and around the Park. The CPP also provides the 
public and other parties with an opportunity to become informed and involved, and to 
influence decisions regarding response actions on or near Park. 

Citizen participation (CP) activities already completed at the Site, as well as activities 
planned as part of the ongoing CP program, are discussed in the CPP. 

8.2 Contact List 

A Contact List of potentially affected or interested parties has been developed to 
support the CP activities for the Site. The Contact List includes the following groups: 

• Citizens within or near the study area. 
• Citizens owning property within the study area. 
• Citizens that have requested to be on the mailing list. 
• Elected officials. 
• Commissioners of local public water supply districts. 
• Local news media. 
• Community action groups. 
• Regulators. 

The Contact List also includes individuals who have attended a past site meeting or 
who have expressed an interest in being placed on the mailing list. Individuals 
participating in future site activities may, if requested, be added to the existing Contact 
List for this project. Individuals or groups wishing to be added to or removed from the 
Contact List can do so by contacting the NYSDEC (William Fonda) at 631-444-0350. 
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The NYSDEC and NYSDOH have established toll-free numbers that citizens can call 
to ask questions or discuss the project. The toll free numbers are as follows: 

NYSDEC: 1-800-388-8223 
NYSDOH: 1-800-458-1158, ext. 27880 

The following project-related individuals may also be contacted for information about 
the project: 

New York State Department of Environmental Conservation 
Steven Scharf 
Project Manager 
625 Broadway 
Albany NY 12233-7015 
(518) 402-9620 

New York State Department of Health 
Jacquelyn Nealon 
Flanigan Square 
54 7 River Street, Room 300 
Troy, New York 12180-2216 
(1-800) 458-1158 Ext. 27870 

Nassau County Department of Health 
Joe DeFranco 
106 Charles Lindbergh Blvd. 
Uniondale, New York 11553 
(516) 227-7302 

Northrop Grumman Systems Corporation 
John Vosilla 
Manager Communications, NE Region 
609 South Oyster Bay Road 
Mail Stop C65-05 
Bethpage, New York 11714 
(516) 575-5119 

Additionally, information about this Site and the Department's Hazardous Waste 
Remediation program, in general, may be found at the following web site: 

http://www.dec.state.ny.us/website/der/index.html 
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8.3 Foil Package 

Records related to this project are available by request under New York State's 
Freedom of Information Law (FOIL). Interested parties may also discuss information 
needs with the contacts l isted above. 

9. Personnel 

The following subsections provide a brief description of the site personnel organization, 
site manpower requirements and responsibilities and duties of all personnel. 

9.1 Organization 

Northrop Grumman and subcontractor personnel for the site are as follows: 

• Northrop Grumman Manager - Site & Infrastructure Operations: Robert 
Hollingsworth 

• Northrop Grumman Manager - Environmental Operations: John Gofman 

• Northrop Grumman Lead Worker - Environmental System: Richard Quilty 

• Northrop Grumman - Environmental Mechanic: Tom Smith 

• Northrop Grumman - Safety and Health Contact: Fred Weber 

• ARCADIS Project Director: Mike Wolfert 

• ARCADIS Project Manager: Carlo San Giovanni 

• ARCADIS Professional Engineer!Task Manager: William Wittek, P.E. 

• ARCADIS Site Engineer: Patricia Riche 

• ARCADIS Project Engineer: Christine Esposito 

• ARCADIS Site Health and Safety Officer: Patricia Riche 
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9.2 Manpower Requirements 

No daily manpower presence is required at the site. An autodialer system is installed 
to alert personnel of alarm or system shut down conditions. Regular site visits, to 
perform site inspections, maintenance and monitoring activities, will be conducted in 
accordance with the monitoring schedule provided in Section 4 of this report. 
Qualifications 

Information related to qualifications of the project team is provided in Appendix I .  

9.3 Training 

All personnel working onsite will have the appropriate OSHA 40-Hour HAZWOPER 
training. Additional training requirements are outlined in the Health and Safety Plan, 
which is included in Appendix J. 

10. Health and Safety Plan 

The site-specific Health and Safety Plan for the Facility is provided in Appendix J. 

11. Records and Forms 

Records documenting the operation and maintenance of the Groundwater IRM System 
will be maintained as described below. Electronic and system inspection and 
maintenance logs will be retained a minimum of 10 years after data collection and 
submission of logs. 

Inspection forms, monitoring forms, and maintenance forms to be completed during 
routine monitoring events are included in Appendix F. 

12. Emergency Contingency Plan 

The follow subsections describe the site-specific Emergency Contingency Plan. 
Further information regarding health and safety procedures can be found in the Health 
and Safety Plan (Appendix J). 

g:\aprojecl\northrop grummanlsuperfund\2009\ou3\ny001464.0909 om&m\groundwaler irm\om&m manual\new_omm manual texLnov 2 09.doc 

Operation, Maintenance 

and Monitoring Manual 

Groundwater Interim 

Remedial Measure 

Operable Unit 3 ( Former 
Grumman Settling Ponds) 
Bethpage, New York 
NYSDEC Site # 1-30-003A 

32 



DRAFT 

ARCADIS 

1 2.1 Emergency Response Procedure 

In the event of a situation or unplanned occurrence requiring assistance, the 

appropriate contact(s) should be made via the Emergency Contact List. The Site 

Safety Officer (SSO) will post the Emergency Contact List at the project Site: a copy is 

also included in the Health and Safety Plan (Appendix J). Where mobile telephones 

are used for emergency communications, active cellular service will be confirmed from 

the Site before the initiation of daily work activities. 

In the event of any emergency situation, Site personnel will immediately notify the Task 

Manager who will initiate emergency response actions. The Task Manager will 

determine the need for off-site emergency response assistance. If the Task Manager 

determines that on-site personnel can adequately respond and control the situation, 

the Task Manager and/or SSO will oversee the response and ensure Site personnel 

are properly protected and use proper procedures. If not, the Task Manager will 

contact appropriate emergency response personnel per the phone list and other 

personnel as required by the client for assistance. Personal injury or heaVcold 

exposure requiring immediate medical help, personal medical emergency, or 

hazardous chemical exposure situations will require the Task Manager to immediately 

call the appropriate emergency number for medical assistance. As part of this process, 

the Task Manager will contact the Project Manager, as soon as is convenient and the 

Project Manager will contact Client representatives and others, as appropriate. 

Potential emergencies may include: 

• Personal injury 

• Personal exposure 

• Fire 

• Vehicle accidents 

• Disturbance of utilities 

• Severe weather 

The SSO will conduct regular site inspections to identify any potential emergency 

situations for the purposes of avoiding those emergency situations. 
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Site inspection logs (included in Appendix F) will be completed during emergency site 
inspections (i.e., following a system shutdown). ARCADIS or NG will attempt to notify 
NYSDEC within 24 business hours of a prolonged (greater than 24 continuous hours) 
or emergency shutdown. The NYSDEC will be contacted via telephone call upon a 
prolonged system shutdown, except during the start-up testing period. 

Emergencies should also be reported to Northrop Grumman Environmental Health and 
Safety (ESH) Department at (516) 575-6789. 

1 2.2 Autodialer Response Procedures 

The Groundwater IRM System is equipped with an autodialer that is programmed to 
dial-out to a list of responders in the event of either a main or minor system alarm. 
During the interim operating period (i.e., prior to transfer of maintenance activities to 
NGC operators), the following ARCADIS personnel shall be deemed alarm response 
personnel: 

Dennis McClafferty - First responder. 

Patricia Riche - First responder. 

William Wittek - Project engineer. 

The autodialer will call out in the order of the names presented above. Upon receipt of 
a call out from the autodialer, the alarm recipient should document the specific alarm 
condition and acknowledge the alarm in accordance with the procedures set forth in 
the autodialer-specific OM&M manual provided in Appendix A. That recipient should 
than attempt to contact the other individuals provided on the call out list. Based on 
availability, a first responder will be designated to go to the site and troubleshoot the 
specific alarm condition with the project engineer or project manager as soon as 
feasible. The first responder should record the specific alarm condition and the time 
the alarm occurred. 
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Upon transfer of the maintenance activities to NGC operators, the following ARCADIS 
and NGC personnel shall be deemed alarm response personnel: 

NGC Operator 1 - First responder. 

NGC Operator 2 - First responder. 

Dennis McClafferty - Alternate responder. 

Patricia Riche - Alternate responder. 

William Wittek - Project engineer. 

The response procedures following the transfer of responsibility will be the sarpe as 
referenced above with the exception that NGC operators will be the primary first 
response personnel. Accordingly, the consulting personnel will serve as alternate 
responders in the event of a scheduling conflict, or in the event that an onsite engineer 
is required. 

An alarm response personnel contact list with private contact information will be 
provided under separate cover to all response personnel. 

1 2.3 Emergency Telephone Numbers, Maps, and Directions to Nearest Health Facility 

The site-specific Health and Safety Plan (Appendix J), contains a detailed description 
of the route to the nearest health facility along with a map of the route. Also contained 
in the Health and Safety Plan is a list of emergency contacts and their associated 
contact information. This information will also be posted at the site, inside the 
treatment building, for a quick reference to all workers onsite. 

1 2.4 Amendments to the OM&M Manual and Contingency Plan 

The OM&M Manual and Contingency Plan will be reviewed on an annual basis. At that 
time, an evaluation of the Plans will be completed and it will be revised on an as
needed basis. Each amendment to the Plan will be documented in Appendix K. In 
addition, applicable project correspondence that results in a required plan modification, 
including a copy of the cover letter that accompanies a specific plan modification, shall 
be included in Appendix K. 
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13. Record Drawings 

The GW IRM System Record Drawings are provided in Appendix B. Additional 
manufacturer-supplied Record Drawings for selected system components are provided 
in Appendix A. 

14. Electronic Copies of Official Records and References 

An electric copy of the documents presented within this document is provided on CD at 
the end of this manual. Additional electronic documents may be retrieved by 
contacting the appropriate representatives referenced herein. 
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Table 1. Design Influent Groundwater Concentrations and Effluent Limits for Treated Water, Groundwater Interim Remedial Measure, Operable Unit 3 
( Former Grumman Settling Ponds), Northrop Grumman Systems Corporation, Bethpage, New York. 

Parameter C1> 

Trichloroethene 
cis-1,2-Dichloroethene 
Vinyl chloride 

Notes: 

Air Stripper 
Predicted Influent Concentrations 

( µg/L) !2l 

46 
780 

147 

Regulatory 
Effluent Standard 

( µg/L) (3l 

5 
5 
2 

Design 
Effluent Concentrations 

( µg/L) C4l 

<2.5 
<2.5 
<1 

( 1) The three primary project compounds; Trichloroethene, cis 1,2 Dichloroethene, and vinyl chloride are listed. 

Treatment 
Efficiency 

( %) (5) 

94.57 
99.68 
99.32 

( 2) Predicted influent concentrations are based on data collected during the remedial investigation, projected pumping rates, and include a 50% factor of safety. 
( 3) Regulatory concentration per "Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations, per Division of Water Technical 

and Operational Guidance Series ( 1. 1 .1 ), reissued June 1998 for ambient water classification 'GA - Source Drinking Water ( groundwater)". 
( 4) The design effluent concentrations calculated by dividing the regulatory levels of volatile organic compounds by 2 for a safety factor. 
( 5) Treatment efficiency calculated by dividing the difference between the predicted influent concentration and the design effluent concentration by the predicted 

influent concentration. 

Acronyms: 
µg/L micrograms per liter 
% Percent 
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Table 2. Design Influent Vapor C�>ncentrations and Effluent Limits for Air Stripper Off-Gas, Groundwater Interim Remedial Measure, Operable Unit 3 
(Former Grumman Settling Ponds), Northrop Grumman Systems Corporation, Bethpage, New York. 

VPGAC 
Parameter <1 l Predicted Influent Concentrations 

(µg/m3) (2J 

Trichloroethene 
cis-1 ,2-Dichloroethene 
Vinyl chloride 

Notes: 

855 
14,498 
2,732 

Regulatory Standards <3l 
AGC <4l SGC (4l 
( uq/m3) ( ug/m3) 

0.5 
63 

0.11 

14,000 
190,000 (7) 

180,000 

(1) There are three primary project compounds:'Trichloroethene, cis 1 ,2 Dichloroethene, and Vinyl Chloride. 

Potential Annual Mass Emissions 
Predicted <5> Allowable <5l 

(lbs) (lbs) 

50.8 
854.1 
161.5 

233 
884,172 

51 

(2) Predicted vapor influent concentrations calculated by multiplying the design influent (water) concentration by the design pumping rate (250 gpm) and dividing 
by the projected air flow rate ( 1 ,800 CFM). 

(3) Regulatory concentrations per "New York State DAR-1 Guidelines for the Control of Toxic Ambient Air Contaminants, 1991 Edition and DAR-1 AGC/SGC 
Tables, revised September 10, 2007''. 

(4) AGC refers to Annual Guidance Concentrations and SGC refers to Short-term Guidance Concentrations. 
(5) The predicted potential (uncontrolled) annual mass emissions were calculated by multiplying the influent (vapor) concentrations by the expected flow rate of 

1 ,800 cubic feet per minute and assuming a continuous discharge for the entire year. 
(6) The allowable mass that can b� emitted by the system was calculated using the Screen 3 Air Dispersion Model developed by the United States 

Environmental Protection Agency using the following project information: 

Stack Height ( ft) 18 
Stack Diameter ( ft) 1.5 

Stack Gas Temp ( K)- 283.7 
Receptor Height ( ft) 5.8 

Bldg ( ECU) Height ( ft) 8.5 
Bldg Width ( ft) 26 

Bldg Length ( ft) 32 

(7) An SGC was not provided in the DAR-1 AGC/SGC tables, revised September 10, 2007. An interim _SGC was developed based on guidelines provided in Section 
IV.A.2.b.1 of the New York State DAR-1 Guidelines for the Control of Toxic Ambient Air Contaminants, 1991 edition. Specifically for cis-1 ,2 Dichloroethene, which is 
not defined as a high-toxicity constituent, the interim SGC = ( smaller of Time Weighted Average [TWA] -Threshold Limit Value or TWA - Recommended Exposure 
Limit)/4.2 or 793,000 µg/m3/4.2 = 190,000 µg/m3. 

Acronyms: 
VPGAC vapor phase granular activated carbon 
µq/m3 micrograms per cubic meter 
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Table 3. Recovery Well Construction Information, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. 

Well Well Well/Screen Well 
Diameter (in) Material Depth (ft) 

RW-1 8 PVC/SS 134 
RW-2 6 SteeUSS 104 
RW-3 8 PVC/SS 107 
RW-4 8 PVC/SS 133 

Notes: 
(1) Remedial well construction logs are provided in Appendix C. 

Acronyms: 
in Inches 
PVC Schedule 80 Polyvinylchloride 
Steel Carbon Steel 
SS Stainless Steel 
ft Feet 
bis Below Land Surface 

Screen Interval 
(ft bis) 

108 - 128 
84 - 104 
84 - 104 

1 10 - 130 
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Table 4. Pump and Blower Schedule, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. 

Equipment Pume/Blower Motor 
Designation 

Type Make Model Rating Make Model Rating 

P-1 1 0  Submersible Pump Grundfos 40S30-9 40 GPM @ 200 FT TDH Grundfos 4-inch 3HP/460 V/3,450 RPM 

P- 120 Submersible Pump Grundfos 75S75- 12 8 5  GPM @ 220 FT TDH Grundfos 4- inch 7.5HP/460V/3,450 RPM 

P- 1 30 Submersible Pump Grundfos 75S7S.12 8 5  GPM @ 220 FT TDH Grundfos 4- inch 7.5HP/460V/3,450 RPM 

P- 140 Submersible Pump Grundfos 40S30- 9 40 GPM @ 200 FT TDH Grundfos 4- inch 3HP/460 V/3,450 RPM 

P-400 Centrifugal Pump Goulds 5SH2L 52CO 250 GPM @ 90 FT TDH Baldor JMM3711T 10HP/460V/3,500 RPM 

P-8 00 Centrifugla Pump Davey HS12-40HT1 12 GPM @ 40 PSI TDH Coupled with Pump 0.9 KW/120V/3,420 RPM 

P- 900 Sump Pump Hydromatic OSP50 5 GPM @ 25 FT TDH Coupled with Pump 0.5 HP/120V/1 , 750 RPM 

B-410 Radial Blade Blower New York Model 2610A40 1 ,8 00 SCFM @ 55 IN W.G. Baldor M41 09T 40HP/460V/3,600 RPM 
Blower Pressure Blower 

Notes: 
(1 ) Refer to the Process and Instrumentation Drawings (Drawings 3 thru 6 of the Record Drawings (Appendix B) for equipment designations. 

Acronyms: 
GPM Gallons Per Minute 
FT Feet 
TOH Total Discharge Head 
V Volts 
HP Horsepower 
RPM Rotations Per Minute 
KW Killowatt 
IN WG Inches Water Gague 
SP Static Pressure 
SCFM Standard Cubic Feet per Minute 
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Table 5. Remedia.l System Monitoring Program, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. ( 1 )  

Sample Location/Instrument (1 ) 

Water Samples <5J 

Remedial Well 1 (WSP-1 ) 

Remedial Well 2 (WSP-2) 

Remedial Well 3 (WSP-3) 

Remedial Well 4 (WSP-4) 

Air Stripper I nfluent (WSP-5) 

Air Stripper Effluen� (WSP-6) 

Plant Effluent (WSP-7) 

Air Samples 111 181 

Air Stripper Effluent/ECU-1 Influent (VSP-1 ) 

ECU-1 Effluent/ECU-2 Influent (VSP-2) 

ECU-2 Effluent/ECU-3 I nfluent (VSP-3) 

ECU-3 Effluent/EeU-4 I nfluent (VSP-4) 

Total Effluent (VSP-5) 

Parameter (Method) (2) 

voes (NYSDEC 2000 OLM 4.3) 
Iron_ (US EPA 6010) 

voes (NYSDEC 2000 OLM 4.3) 
Iron (USEPA 601 0) 

voes (NYSDEC 2000 OLM 4.3) 
I ron (USEPA 601 0) 

voes (NYSDEe 2000 OLM 4.3) 
Iron (USEPA 6010) 

voes (NYSDEC 2000 OLM 4.3) 
Iron (USEPA 601 0) 

Iron (USEPA 601 0) 

voes (NYSDEe 2000 OLM 4.3) 
Iron (USEPA 6010) 
ph (field) 

voes (TO-1 5 Modified) 

voes (TO-1 5 Modified) 

voes (TO-15 Modified) 

voes (TO-1 5 Modified) 

voes (TO-1 5 Modified) 

Short-Tenn 131 
Frequencz'. 

(five month period 
(first month) following first month) 

Bi-Weekly 
Bi-Weekly 

Bi-Weekly 
Bi-Weekly 

Bi-Weekly 
Bi-Weekly 

Bi-Weekly 
Bi-Weekly 

1 -hr (5l; Days 1 ,  3, & Weekly 
1 -hr (5l; Days 1 ,  3, & Weekly 

1 -hr (5l; As Needed 

1-hr 161; Days 1 ,  3, & Weekly 
1-hr 161; Days 1, 3, & Weekly 
1 �hr 161; Days 1 ,  3, & Weekly 

Monthly 

As Needed 

As Needed 

As Needed 

Monthly 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Annually 

Monthly 
Monthly 

As Needed 

Monthly 
Monthly 
Monthly 

Monthly 

As Needed 

As Needed 

As Needed 

Monthly 
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Long-Term 141 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Quarterly 

As Needed 

Monthly 
Monthly 
Monthly. 

Quarterly 

As Needed 

As Needed 

As Needed 

Quarterly 

Page 1 of 4 

SCADA 
Data Acquisition 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



Table 5. Remedial System Monitoring Program, Groundwater Interim Remedial Measure, Operable Unit 3 ( Former Grumman Settling Ponds), 
Northrop Grumman Systems, Corporation, Bethpage, New York. ( 1 ) 

Sample Location/Instrument <1> Parameter ( Method) (2> Short-Term <3l 
Frequency 

Long�Term ("l 
( five month period 

( first month) following first month) 

Water Flow Measurements 

Remedial Well RW-1 ( FT - 1 1 0) Flow rate ( gpm + total gal.) ( Daily - 1st week) Weekly Weekly Weekly 

Remedial Well RW-2 ( FT - 1 20) Flow rate ( gpm + total gal.) ( Daily -1st week) Weekly Weekly Weekly 

Remedial Well RW-3 ( FT - 1 30) Flow rate ( gpm + total gal.) ( Daily -1st week) Weekly Weekly Weekly 

Remedial Well RW-4 ( FT - 140) Flow rate ( gpm + total gal.) ( Daily -1st week) Weekly Weekly Weekly 

Combined Influent ( FR - 200) Flow rate ( gpm + total gal.) ( Daily - 1st week) Weekly Weekly Weekly 

System Effluent ( FT-700) Flow rate ( gpm + total gal.) ( Daily - 1st week) Weekly Weekly Weekly 

Air Flow Measurements 

Air Stripper Effluent ( FT-500) Flow rate ( SCFM) ( Daily -1st week) Weekly Weekly Weekly 

Water Pressure Measurements 

Remedial Well RW-1 ( PT - 1 1 0) Pressure ( i.w.g.) ( Daily -1 st week) Weekly Weekly Weekly 

Remedial Well RW-2 ( PT - 1 20) Pressure ( i.w.g.) ( Daily -1st week) Weekly Weekly Weekly 

Remedial Well RW-3 ( PT - 1 30) Pressure ( i.w.g.) ( Daily - 1st week) Weekly Weekly Weekly 

Remedial Well RW-4 ( PT - 140) Pressure ( i.w.g.) ( Daily - 1st week) Weekly Weekly Weekly 

Air Stripper Effluent ( PT-700) Pressure ( i.w.g.) ( Daily - 1st week} Weekly Weekly Weekly 

Air Teme_erature & Relativell. Humidity_ Measurements 

Air Stripper Effluent ( TT-500) Temperature Weekly Weekly Weekly 

ECU Mid-Train ( Tl-503) Temperature Weekly Weekly Weekly 

Effluent (Tl-603) Temperature Weekly Weekly Weekly 
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SCADA 
Data Acquisition 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

NA 

NA 



Table 5. Remedial System Monitoring Program, Groundwater Interim Remedial Measure, Operable Unit 3 ( Former Grumman Settling Ponds), 
Northrop Grumman Systems, Corporation, Bethpage, New York. ( 1) 

Sample Location/Instrument (ll 

Air Pressure Measurements 

Air Stripper Effluent ( PT-500) 

ECU #1 Influent ( Pl-501)  

ECU #2 Influent ( Pl-502) 

ECU #3 Influent ( Pl-601) 

ECU #4 Influent ( Pl-602) 

System Effluent (Pl-603) 

Parameter ( Method) (2> 

Pressure ( i.w.g.) 

Pressure ( i.w.g.) 

Pressure ( i.w.g.) 

Pressure ( i.w.g.) 

Pressure ( i.w.g.) 

Pressure {i.w.g.) 

Short-Term (3) 
Frequency 

( five month period 
( first month) following first month) 

( Daily -1st week) Weekly 

( Daily -1st week) Weekly 

( Daily -1st week) Weekly 

( Daily -1st week) Weekly 

( (?aily -1st week) Weekly 

(Daily -1st week) Weekly 

Monthly 

Monthly 

Monthly 

Monthly 

Monthly 

Monthly 
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Long-Term (4) 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 
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SCADA 
Data Acquisition 

Continuously 

NA 

NA 

NA 

NA 

NA 



Table 5. Remedial System Monitoring Program, Groundwater Interim Remedial Measure, Operable Unit 3 ( Former Grumman Settling Ponds), 
Northrop Grumman Systems, Corporation, Bethpage, New York. ( 1) 

Notes: 
( 1) Refer to Record Drawings 3 thru 6 ( Appendix B) in this Operation, Maintenance and Monitoring Manual for a diagram showing referenced sample locations 

and measurement points. 
( 2) Parameters/methods may be modified based on review of short-term and/or long-term testing results. Parameters shown in Bold indicate parameters that 

require NYSDEC notification/approval prior to change in monitoring schedule. 
( 3) Short-term schedule is tentative. Modification may be required/recommended based on the results of start-up and performance testing. 
( 4) Long-term schedule is tentative. Modification may be required/recommended based on the results of short-term testing or water quality trends. 
( 5) Water samples will be collected in accordance with the methods described in the Sampling and Analysis Plan, which is included as Appendix A of this 

Page 4 of 4 

Operation, Maintenance and Monitoring Manual. Samples will be analyzed in accordance with the methods and procedures described in the Sampling and Analysis Plan. 
( 6) · Per NYSDEC request, a 1-hr pilot test will be performed during system shake-down. 1-hr pilot test samples will also be analyzed for mercury. 
( 7) Air samples will be collected and analyzed in accordance with methods described in the Sampling and Analysis Plan, which is included as Appendix A 

of this Operation, Maintenance and Monitoring Manual. 
( 8) Additional air samples will be collected to help calculate media usage rates and to help determine media changeout frequencies. 

Acronyms: 
NA 
ECU 
voes 

gal. 
gpm 
i.w.g. 
NYSDEC 
EPA 
SCADA 

Not applicable 
Emissions control unit 
Volatile organic compounds ( refer Tables D-3 and D-5 in the Quality Assurance Project Plan ( QAPP) ( Appendix D) for the analyte lists for aqueous and 
air samples, respectively ). 

Gallons 
Gallons per minute 
Inches water gauge 
New York State Department of Environmental Conservation 
U.S. Environmental Protection Agency 
Supervisory Control And Data Acquisition 
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Table 6. Summary of Primary Shut Down Alarms in Main PLC, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds) , 
Northrop Grumman Systems Corporation, Bethpage, New York. 

Page 1 of 2 

ALARM DESCRIPTION 
(ALARM SCREEN ON HMI) TAG NO. DEVICE TYPE LOCATION 

EMERGENCY STOP ENGAGED - PUSH BUTTON/TOUCH SCREEN 1 IN FIELD, 1 ON MCP AND 1 ON 
TOUCH SCREEN 

TREATMENT PLANT INFLUENT LOW PRESSURE (SET POINT) PT-1 10 PRESSURE TRANSMITTER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT HIGH PRESSURE (SET POINT) PT-1 10 PRESSURE TRANSMITTER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW PRESSURE (SET POINT) PT-1 20 PRESSURE TRANSMITTER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT HIGH PRESSURE (SET POINT) PT-1 20 PRESSURE TRANSMITTER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW PRESSURE (SET POINT) PT-1 30 PRESSURE TRANSMITTER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT HIGH PRESSURE (SET POINT) PT-1 30 PRESSURE TRANSMITTER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW PRESSURE (SET POINT) PT-1 40 PRESSURE TRANSMITTER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT HIGH PRESSURE (SET POINT) PT-1 40 PRESSURE TRANSMITTER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW FLOW RATE (SET POINT) FIT-1 10 FLOW METER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW FLOW RATE (SET POINT) FIT-1 20 FLOW.METER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW FLOW RATE (SET POINT) FIT-1 30 FLOW METER INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW FLOW RATE (SET POINT) FIT-1 40 FLOW METER INFLUENT LINE IN BUILDING 

AIR STRIPPER INFLUENT LOW FLOW RATE (SET POINT) Fl-200 COMPUTER FUNCTION PLC 

AIR STRIPPER INFLUENT HIGH FLOW RATE (SET POINT) Fl-200 COMPUTER FUNCTION PLC 

AIR STRIPPER HIGH AIR FLOW RATE (SET POINT) FIT-500 
FLOW INDICATING AIR STRIPPER DISCHARGE 

TRANSMITTER DUCTING 

AIR STRIPPER LOW AIR FLOW RATE (SET POINT) FIT-500 FLOW INDICATING AIR STRIPPER DISCHARGE 
TRANSMITTER DUCTING 
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Table 6. Summary of Primary Shut Down Alarms in Main PLC, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. 

Page 2 of 2 

ALARM DESCRIPTION 

(ALARM SCREEN ON HMI) TAG NO. DEVICE TYPE LOCATION 

AIR STRIPPER HIGH AIR PRESSURE (SET POINT) PT-500 PRESSURE TRANSMITTER AIR STRIPPER DISCHARGE 
DUCTING 

AIR STRIPPER LOW AIR PRESSURE (SET POINT) PT-500 PRESSURE TRANSMITTER AIR STRIPPER DISCHARGE 
DUCTING 

AIR STRIPPER LOW AIR TEMPERATURE (SET POINT) TT-500 TEMPERATURE TRANSMITTER AIR STRIPPER DISCHARGE 
DUCTING 

BAG FILTER HIGH INFLUENT PRESSURE PT-700 PRESSURE TRANSMITTER BAG FILTER INFLUENT PIPING 

TREATMENT BUILDING SUMP HIGH LEVEL LSH-900 FLOAT SWITCH TREATMENT BUILDING SUMP 

AIR STRIPPER DISCHARGE PUMP VFD FAULT VFD FAULT PUMP P-400 VFD FAULT AIR STRIPPER CONTROL PANEL CONTACT CONTACT 

TREATMENT PLANT INFLUENT LOW PRESSURE PSL-111 PRESSURE SWITCH INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW PRESSURE PSL-121 PRESSURE SWITCH INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW PRESSURE PSL-131 PRESSURE SWITCH INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW PRESSURE PSL-141 PRESSURE SWITCH INFLUENT LINE IN BUILDING 

AIR STRIPPER LOW AIR PRESSURE PSL-AS PRESSURE SWITCH AIR STRIPPER CONTROL PANEL 
(DRY CONTACT) 

AIR STRIPPER HIGH AIR PRESSURE PSH-AS PRESSURE SWITCH AIR STRIPPER CONTROL PANEL 
(DRY CONTACT) 

AIR STRIPPER SUMP HIGH WATER LEVEL LSH-AS LEVEL SWITCH AIR STRIPPER CONTROL PANEL 
(DRY CONTACT) 
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Table 7. Summary of Secondary Fail-Safe Alarms, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. 

ALARM DESCRIPTION TAG NO. DEVICE TYPE LOCATION 

TREATMENT PLANT INFLUENT LOW PRESSURE PSL-1 1 1  PRESSURE SWITCH INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW PRESSURE PSL-1 21 PRESSURE SWITCH INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW PRESSURE PSL,-131 PRESSURE SWITCH INFLUENT LINE IN BUILDING 

TREATMENT PLANT INFLUENT LOW PRESSURE PSL-141 PRESSURE SWITCH INFLUENT LINE IN BUILDING 

AIR STRIPPER LOW AIR PRESSURE PSL-AS PRESSURE SWITCH AIR STRIPPER CONTROL PANEL (DRY CONTACT) 

AIR STRIPPER HIGH AIR PRESSURE PSH-AS PRESSURE SWITCH AIR STRIPPER CONTROL PANEL (DRY CONTACT) 

AIR STRIPPER SUMP HIGH WATER LEVEL LSH-AS LEVEL SWITCH AIR STRIPPER CONTROL PANEL (DRY CONTACT) 
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Table 8. Summary of Advisory Conditions at PLC, Groundwater Interim Remedial Measure, Operab_le Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. 

ADVISORY DESCRIPTION (ADVISORY SCREEN ON HMI) TAG NO. DEVICE TYPE LOCATION 

BAG FILTER PRESSURE ADVISORY FILTER SWITCH OCCURRED PT-700 PRESSURE TRANSMITTER INFLUENT LINE TO BAG FILTER 

WELL PUMP (P-1 1 0) RUN INDICATION ADVISORY Yl-1 1 0  RUN INDICATOR MCP/PLC 

WELL PUMP (P-120) RUN INDICATION ADVISORY Yl-120 RUN INDICATOR MCP/PLC 

WELL PUMP (P-1 30) RUN INDICATION ADVISORY Yl-130 RUN INDICATOR MCP/PLC 

WELL PUMP (P-140) RUN INDICATION ADVISORY Yl-140 RUN INDICATOR MCP/PLC 

AIR STRIPPER BLOWER (B-410) RUN INDICATION ADVISORY Yl-410 RUN INDICATOR AIR STRIPPER CONTROL PANEL 

AIR STRIPPER DISCHARGE PUMP (P-400) RUN INDICATION ADVISORY Yl-400 RUN INDICATOR AIR STRIPPER CONTROL PANEL 

TREATMENT BUILDING LOW TEMPERATURE (SET POINT) TT-900 TEMPERATURE TREATMENT BUILDING WALL TRANSMITTER 

G:IAPROJECT\Northrop Grumman\Superfund\2009\0U3\NY001464.0909.QM&M\Groundwater IRM\OM&M Manua�Tables 1 Through 9_0ct 31 2009.xlsx 



Table 9. Summary of Preventative Maintenance Tasks, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. 

Equipment ID 111 

P-110, P-120, P-130, P-140 

P-400 

P-800 

P-900 

8-410 

Equipment 
Description 

Recovery Well 
Pumps 

Transfer Pump 

Transfer Pump 

Transfer Pump 

Blower 

Maintenance Task 121 

Measure phase, voltage and current of individual recovery well pumps (to be 
completed by certified electrician). 

Test recovery well pump head pressure at two different flow rates within the 
allowable range; check pump curve against operation. If actual operation varies 

by more than 5% from the pump curve, evaluate troubleshooting options. 
Check motor for excessive heat, noise or vibration; ensure that motor and 

surroundinQ area are clear. 
Check motor for excessive heat, noise or vibration; ensure that motor and 

surroundinQ area are clear. 
Check pressure tank air charge. 

Check the condition of the pump power cord and replace as necessary. 
Check pump internals; replace worn parts as necessary. 

Check motor for excessive heat, noise or vibration. Ensure motor and 
surroundinQ area are clean and that ventilation openinQs are clear. 

Purged bearings with new grease; add grease to the bearing while running the 
fan. 

Check all setscrews and bolts for tightness; tighten as necessary. 

Check the fan wheel for any wear, corrosion or build-up of material. Clean or 
rebalance wheel as necessary. 

Check shaft seals; replace worn seals as necessary. 
Check the V-belt drive for proper alignment and tension; replace worn belts as 

necessary. 
Clean and repacked bearings with fresh grease (for split pillowblock bearings 

onlv). 

Frequency (21 

Annually 

Monthly 

Monthly 
Semi-annually 

Monthly 
Annually 

Monthly 

Quarterly 

Semi-annually 
Semi-annually 
Semi-annually 

Semi-annually 

Page 1 of 4 

Replace bearings. 15,000 to 20,000 operating hours 

AS-400 Air Stripper 

Fl-410 Air Flow Meter 

Vl-410 Vacuum Gauges 

Power wash air stripper internals in accordance with Standard Operating 
Procedures. 

Inspect mist eliminator pad; replace as necessary. 

Check meter for fouling and <:lebris; schedule cleaning as necessary. 
Disconnect pressure lines to vent both sides of gauge to atmospheric; zero 

QauQe and clear out pitot tubes as necessary. 
Verify accuracy of flow meter: recalibrate as necessary. 

Check accuracy of gauge; zero/recalibrate gauge as necessary. 
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Quarterly 

Monthly 
Quarterly 
Annually 

- Semi-annually 



Table 9. Summary of Preventative Maintenance Tasks, Grouridwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. 

Equipment ID 111 

Pl-1 10, Pl-120, Pl-130, Pl-140, Pl-
400, Pl-401a, Pl-401 b, Pl-402a, 

Equipment 
Description 

Pl-402b, Pl-403a, Pl-403b, Pl- Pressure Gauges 
404a, P l-404b, Pl-501 , Pl-502, Pl-

601 , Pl-602, Pl-603, Pl-800 

Tl-501 , Tl-601 

PT-1 1 0, FIT-1 10, PT-120, FIT-
120, PT-130, FIT-1 30, PT-140, 
FIT-140, LT-400, FIT-500, PT-
500, TT-500, PT-700, FIT-700, 

DPS-700 TT-900 

LSH-900, LSH-400 

PSL-1 1 1 ,  PSL-1 21 , PSL-131 ,  
PSL-141 , PSL-410, PSH-410 

VSP-400, VSP-501 ,  VSP-502, 
VSP-503, VSP-601 ,  VSP-602, 

VSP-603 

WSP-1 through WSP-7 

V-300, V-400, V-401 ,  ABV-401 ,  
IU::1\/...An? 

Temperature 
GauQes 

Transmitters 

Level Switches 

Pressure 
Switches 

Vapor Sample 
Ports 

Water Sample 
Ports 

Ball Valves 

Maintenance Task <21 

Check accuracy of gauge; zero/recalibrate gauge as necessary. 

Check accuracy of gauge; zero/recalibrate gauge as necessary. 

Check unit to ensure proper calibration; schedule recalibration as necessary. 

Check switch for buildup that could·cause improper operation; clean as 
necessary. 

Check switch wiring and housing to ensure there is no damage or exposed 
parts; replace wirinQ/repair exPOsed parts as necessary. 

Test switch operation by inducing an alarm condition. 
Check switch for buildup that could cause improper operation; clean as 

necessary. 
Ch.eek switch wiring and housing to ensure there is no damage or exposed 

parts; replace wiring/repair exposed parts as necessary. 
PSL-410 and PSH-410 only: Rotate the vent drain plus and then return it to its 

oriQinal position. 
Test switch operation by inducing an alarm condition. 

Check sample ports for debris accumulation; clean/replace as necessary. 

Check sample ports for debris accumulation; clean/replace as necessary. 

Manually open and close valves to ensure proper operation; repair/clean as 
necessarv. 
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Frequency 121 

Semi-annually 

Semi-annually 

Annually 

Quarterly 

Quarterly 
Annually 

Quarterly 

Quarterly 

Quarterly 
Annually 

Semi-annually 

Semi-annually 

Semi-annually 
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Table 9. Summary of Preventative Maintenance Tasks, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds}, 
Northrop Grumman Systems Corporation, Bethpage, New York. 

Equipment ID 111 

l""\L,I Y -,\JL 

MV-1 through MV-4, MV�1 10 
through MV-1 1 3, MV-1 20 t_hrough 

MV-1 23, MV-1 30 through MV-
1 33,. MV-1 40 through MV�1 43, 

MV- 40 1 ,  MV-40 2, MV-40 5, MV-
50 1 through MV-50 6, MV- 60 1  

through MV-606, MV- 70 1  through 
MV-70 3, MV-80 1 through MV-

CV-110 , CV-120 , CV-1 30 , CV-
1 40 ,  CV-400 though CV-40 6, CV-

410, CV-900 

N/A 

Remedial Well RW-2 

T-800 

BF-40 1 ,  BF-40 2, BF-40 3, BF- 40 4 

GAC-50 1 ,  GAC-502, PPZ-60 1 ,  
PPZ-60 2 

VFD-400 

Treatment Building 

Equipment 
Description 

Motorized Valves 
J 

Check Valves 

Autodialer 

Remedial Well 

, Tanks 

Bag Fi lters 

Emission Control 
Units 

Variable 
Drive 

Treatment 
Building 

Maintenance Task <21 

Test motor operation on motorized valves. 
Manually open and close valves to ensure proper operation; repair/clean as 

necessary. 

Test motor operation on motorized valves. 

Manually test valves to ensure proper operation; repair/clean as necessary. 

Test unit to ensure proper operation. 

Currently Developing a Maintenance Program to address Iron Fouling Issues 

Check tanks for sediment buildup; clean as necessary. 
Drain and flush out tank to remove buildup; check tanks for leaks. 

Check gaskets for wear and proper seating; replace as necessary. 
Clear out drain lines. 

Check units for water accumulation; drain as necessary. 

Test unit to ensure proper operation. 

Ensure temperature is between 40 deg F and 100 deg F. 
Maintain heater thermostat between 50 and 75 deg F; set ventilator thermostat 

to 100 d F. 
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Frequency <21 

Annually 

Semi-annually 

Annually 

Semi-annually 

Annually 

TBD 

Quarterly 
Annually 

Semi-annually 

Annually 

Annually 

Year-round 

October through April 
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Table 9. Summary of Preventative Maintenance Tasks, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. 

Equipment ID 111 
Equipment 
Description Maintenance Task <21 

(1} Refer to the Process and Instrumentation Drawings (Drawings 3 thru 6 of the Record Drawings (Appendix B} for equipment designations. 
(2) Maintenance Activities and Frequencies are based on vendor-supplied information, which is provided in Appendix A. 

Acronyms: 
TBD To Be Determined 
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RECORD DRAWI NGS 

OPERABLE U N IT 3 
GROUN DWATER I NTERIM 

REMEDIAL MEASURE 
FORMER GRUMMAN 

SETTLING PONDS 

SEPTEMBER 2009 INDEX TO DRAWINGS 

REFERENCE: BASE MAP USGS 7.6 MINUTE QUADRANGLE., AMll'Y\I\LLE, FREEPORT. N V, 1969, 
PHOTOREVISED 1979. HUNTINGTON. HICKSVILLE. N.V., 1967, PHOTOREVISED 1979. 

LOCATION MAP 
2IIIX7 ..... 

OIW'HIC"'-'LI! 

NEW YORK 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
BETH PAGE, NEW YORK 

� ARCADIS 
ARCADIS U.S., INC. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

SITE PLAN 
TREATMENT BUILDING AREA PLAN 
PIPING ANO INSTRUMENTATION DIAGRAM #1 
PIPING ANO INSTRUMENTATION DIAGRAM #2 
PIPING ANO INSTRUMENTATION DIAGRAM #3 
LEGEND, ABBREVIATIONS AND INTERLOCKS 
EQUIPMENT LAYOUT 
WELL DETAIL 
MISCELLANEO\lS SECTIONS ANO DETAILS 
MISCELlANEOUS SECTIONS ANO DETAILS 
SPECIFICATIONS 
SOIL MANAGEMENT PLAN 
ELECTRICAL SITE PlAN 
ONE-LINE DIAGRAM 
EQUIPMENT LAYOUT-ELECTRICAL 
EQUIPMENT LAYOUT�NSTRUMENTATION 
EQUIPMENT DETAILS AND SCHEMATICS 
FOUNDATION PLAN VIEW AND DETAILS 
SLAB-ON-GRADE PLAN VIEW AND DETAILS 
BUILDING ELEVATIONS 
STRUCTURAL NOTES AND SYMBOLS #1 
STRUCTURAL NOTES AND SYMBOLS #2 



UJ 

I 
� 
ffi 
z 

� 

EX/SITING NORTHROP GRUMMAN 
STORMWATER PIPELINE 

r 

-•-- •-
RW-2 

Q 

\RM 

NWIRP 

FORMER NWIRP 
RECHARGE BASIN 

l f  

NGC 

LEGEND: 

NORTHROP GRUMl,V,N 
PROPERTY LINE 

FENCE AND GA TE 

APPROX/MA TE LOCA TlON OF 
PROPOSED GROUNDWATER 
RECOVERY WELL 

INTERIM REMEDIAL MEASURE 

NAVAL WEAPONS INDUSTRIAL 
RES£1l\lE PLANT 

NORTHROP GRUMMAN 
CORPORA TlON 

OM RW-1 

_ /
OIL GAS IRM AR 

E:l(ISTll'IG (2) 4•• SO 
HOPE rAOM RW-2 le 
TO SOIL GAS IRM AR 

l r 

--

l r 7 

PARKING 
LOT 

I I \ 

NOTES: 

1. LOCA.110N Of WORK, All \\ORK Ol;SCJ\1&0 IN THESE DRAV.,NOS/SPECiflCATIOUS SHAU. 
B! POtrORMEO ON BEHALF Of HORn-tROP GRUL4MAN SYSTEMS CDRPORAllON, t-lC. 

2. CONT)IA01005 SHOULD VISIT THE SITE ANO [)(AMINE AU. Of THE PHYSICAL 
CON01TIOHS THAT AffECT THE flNAL BIO PRICE. 
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5. CON1JOACTO!IS SIIAU. DC RESl>OIISUU rQA OOTAININC AU. 11\AOE PERUtts, MIO 
APPROVALS !IECESSA�Y TO P[RfORM 1HlS -• IN<l.UDINO ACREEIIENTS Y,ITH 
N'Pl.lCADI.L LOCAL AIIO 1RAOE UNIOIIS. 
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7. .ViU.E CONSTI!UCTIOll ACTH1ITIES ARI: UIIDER WAY Al UEASf Otlt COH1RACTOR, 
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ANO Y,llJ. 0Ui£Cll V REl'ORT TO lllE AAC,101S stTE SI.IPER"SOII. 

8. ALI.. ElCCAVAIEOMMOl.fflOll MAlltlllALS lflTO TWO CATE!,Oll!fS 
COIICRETE/ASPIIALT/IIETAL MATERIAL AIIO SOIL MATEfllAL COIICRm/ASf'IIAI.T/14ETAL 
IIATERW. SIIAU.. ll£ DISl'osm Of BY a,,j!IIJ.,CTOR, SOOL M'1EJIIAL \\ILL B( 

g:��1:;,��/� :�� itJ '�u�f�ft'ti'f�o!:£ sptwic,1n011s ON 

9. CONTIIACTORS ARE RESPOl'!Sl[IU; r011 LOCATING AUD '811FW<G LOCATION Of ALL 
UTILITIES Y,ITlllll AREA Arfl;Cm> BY COll.&,RUC1l0!1. COl'IES Of PRINTS OfITA/111:o 00 
(OCAllO"flS P!l�"10ED TO COIITRJ.,CTO!l lllTH P.E�CT TO UTU11ES SHAU. Illa SUPPUEll 
TO J)IE ENCMER WITH A AtCC!lD SCT or ORAV,,IIGS AT COMP_l.£JIOI< Of 
CONSlll!JCTION. Ir A C()tlfUl:1 El(!S1S OITWEEN !HE UTILITY LOC�TIQN WO THE 
CCHSIIWO'noll ORA\\1NtlS, COIITRAClOll IS TO UOTIN THE WomaR IMllEIJIAffiY SO 
THAT THE CONF\.ll;T W. Y BE AESOL \/{I)_ 

to. 'CONTRACTOR is RESl'ONSIBLE roo PROVIDING THE "ENOINEER lllTH ALL INrORMATION 
REOUIREO TO COl.<P(E1E A stl OF "R€�0ll0" DR'AW!NGS BY KEEPING A RECORD SET 
or DAil., PROCRES�Otl or WORK, 

11. UIUSS OTHERY,ISE ND,:EQ. ALL AREAS DISTURBED BY 1)<15 \\ORI< SHALL B£ I\ESTDREO 
TO ORtGINAL CONDITION. 

12. COl<11!/,C'TOR TO PROTECT AIIO PRBO<VE AU. E><IS11NO n:A TURES (I.E. UONTORltlD 
v.e.J.S. EQUIPMENT, nc.) "'"''" JJIEJ,S ,rrecTEO DY CON�UC�ON. 0AUA0£ 
SUST,',INEO 10 AN EXISTIIIG rcAlURC 'l,ILL BE RtaAIRE0/1!£PLAOED AT CONTRACTOR'S 
C10'0IS£ T1I !iA11SFAC11QN Of ENG\11£Dl. 

IJ. CotjTRAC10II StfAU. PD!fORu Ail WOl!I< IN AjX'(lftl)ANCE \l,lltt Au. COUNTY, LOCAi.. 
lITA'II. ANO FEDERAL REGIJI.ATIONS. INCI.UDl�G. OUT NOT UMlt(D ro. All Af'PUCAlllE 
��::..il:J:' ANO/OH fCOD!JJ., (OSI-IA, 115£P,_, ANO DOT, [TC,) RUI.£$ ANll 

14. l/lll£$S Ollf£RYOSE ... DICATEO IIERCIH, Ali MA]EAIAI.S All!> EOU!PMENT run1ps>1£0 
l/Nl>tll ll�S COOTRACT SHALL Bl: IIEY/, fl!EE r�D<i OEl'ECTS, A111l Sl<Al.L BE 
CUAIIIJITTEO r� A POOOO OF' Al LEAST Ol'E YEAR FIIDI-I T>I£ OAl!r or AOCO'TA>ICE 
Of lljE WO!ll<. 11i£ 1»/TRAC10H SI-IAl.l f\JRNISI<, AT !ID COST 10 lllE O,CIJ!EER, AU 
L/J3.00 ANO IJA'JE(flA.lS U!!'C£SSAAY TO CORRECT P"'08l.t�S Out lO F..U...TY 
M:>ffl(U.;JJSHlP OR MA1l'.RIM.S. 

"· i�c����:..:ro'lt:�t�-r:is-1(:� 7;.1
c
�A���·:1::� 1� ::u. 

COOAD•IA TI: �Cl<WJLl'.S. 

tG
. 

wu�:;r��1Ji�r1s�of���i:0 ��/!iu�,i ��
D
Atf���SI� 

CONTRAC10R IS IW..P<l<ISIBl.f: rOR: lfAl<lNO HIS 01<11 OE1ERMINA110N5 AS 'rO 1H£ TIN: 
IJ.ID lOOAT1011 oi: UNQERqnou,ao U111.J11ES AS .... 8£ IJEctSSARV TO AYOfO DAU�GI: 
TH"8£lo. 

NG GATES TO BC R 
PPRO 

I 

�;.:;�------{l=�!i::�P'-Afl 

·-· 
1/) 

r1PE c1;>1m ell N FROM NEW 6' II f 
EXISTIIIG TRENCH TO NEW GALVANIZED WIRE 

_______ __,1 RECOVERY YIELL (TYP.) FENCE WITH 

� AIIENu1c:---------_J -L PRIVACY ,5cRfENING 

17, TRtNCHIUG \\\lL BE PCl!FOlt\!ED IIJ AAW �CR[ \t:HCULAII TRAl'AQ l{AY B£ 
rRES£11T. 111( CONTRAClM(SJ SIIM.L IIOllfY THE TOll>I OI! O'r..Tt!! DAY IICIIWAY 
DE/'MTIIEHT AND Ctl

�
£R Of THE PRQl•OSEO 51ART Cif \YORK 'i,IU\JI! IHESE 

��'™�� tl',!m�Arr�· :,�;�J�°i: ii°ltS �s:
A

�
T 

A�i.WERW<l/'o'\u.r,,v 
FOR UIPIJ.< AL OISRIJP1\0!l TO lRA/rnC THIS V,,L� �ICLUQI: f'ER[ORUI/\G WORK ,1 
ACCOROAJ4CE IMTH [OY,!l or omu DAY IUCHWAY O[PA�1!/CIIT R[QUIREME>ITS UI 
SECTI011S AJIU/(lli PROIIO•IO TRAFnc PLAlES To ALJ..OW TROICtt SEClH)lls 10 II( 
ORM:N 01/tll. IRAHTC ct11{Rbl.S SIIAU.. DE PROVIDED AS RCalJIREO BY TO.,, or 
OY$1U DAY l�G>IWAY D£PAlll!itlW REatJlftBIENTS. 

18. PIP£ ROUmG SliOV.ll FOR CON!;TRUC!ION LAYOUI PURPOSES cNLY. ACTUAL ROUTING 
10 BE flEU) Of;J!Rl,llllEO ANO IS SUIJ�Cf TO EHO>i£ER'S APPROIIAL 

10. CONJRACTOlt SHAU. EXTEND AU. PROCESS PIPIN� ANO MAKE AU. NECESSARY 
CONNE<rnOIIS TO WEU.. VAULTS. 

20. ALL PIPllfO Pfl£S5URE TESTS SHALL BE MADE BY THE OON1RACTOR IN THE PRESENCE 
Of THE EMQJIEl:R. 

21. CllllTRACTOfl S!lAU.. PR0"1DE All PROOUCTS AND PROPERLY CA\JSRA1£1l TESTING 
EQU!PMEHT RECULRlll 10 PERFORM 111E PIPING PRES51.lRt TESTING WORK. 

22. 1IS111 I.CAY 8£ P£RrORMa) ON SO'AAATt SEl!110IIS Of PIPIIG TO EXPEDITE 
COOS�U"1101'1. THE COilTllAClOR SW.LI.. NOT l'OIFORM PRESSURE TESTING AGAINST 
SY511EII VAL,...S. 

2l. AFTER THE OIIAAL PRESSURE TEST ON PIPNG IS COMPl.C]tD succt:SSFIJLLY, THE 
CONlRAClOf! SHAU. 9AO<f1LL THE 'mEIICHES AS Sl'ECiAEO. 

24. EXCAVATIONS SHAU. BE KEPT FREE FROM STM«>INC WAlER. 

25. CONTRA<;lDII' SHAU. NOTirY Tl£ DIGINEER AT THE COMPl£TION Of EXCAVATIONS ANO 
IIIDIClffNO 10 AllllW rDR INSPECTIOIIS. 

2
•
. 

���:�TI�'to P:f.�, A�:��
E
c:�::t�%����ND lREJ<CHING 

27. DAQ(hJ. llf 1Rf.MCH6S JM UNPA\/CD AAEAS 1'lL\. OE APPUEll IN •-01C1t l\l],:j( 
cour�cTED uns; DAO<f!O,L 0t moltt!ts IN OEGIONATED ROAD CROSSING AREAS 
StlALL Of ArPUm IN 6-ctlCJI COMPACTED uns SUD-I lH:AT A 9�,C lr,tO(JJflfD 
PROCTOR DENSITY SHAU. •E ACl<E\0:0. 

28. CONIRACTIIR'S flt.I. - IIUST BE TE511EO DY CON111ACTOR ANO APPROl'ED BY 
THE OIGINEER PRIOR r(I COM!j&ICIN� ll\E WORK A!IO/OR PLACING lHE MAllJllAL 

21t 0:QA.W.,TIOOS WIU BE BACKALllD AS PROt.CPTLY AS WORK PERt.tlTS ONCE REQUIRED 
lt15eECTI(WS HA'vt BEEN COMPL£TED. 

JO. DO NOT PLACE 'MAlERIALS ON SURFACES THAT ARE �UODY, FROZEN, OR CONTAIN ICE 
OR fROSl. 

JI. C0NlltA-1Q<l SIW.L PW:£ A STRIP(S) Of UTIIJTY WA!l)lJNO TAP£ SPACED Al 18 

��LS:;.�� J' H� ��J� .. -'!J
A
1�J.'�,J.�SH�E� �rz

c
or.':il 

or B fltltCS .-., NO�-PA\ot:D AR£AS AH'O 8ElDW lHF; SUOEIASE IH PA\.U I-REAS. 

JZ. ALL CONC!iEff ANO PAVEMENT CUTS ARE TO BE SMOOTH EOG£ SAW CUTS BY 
CIRCI/LAR SAW BLADES. 

33. Sll!MY l'l)TE: UAP ffA 1\JRCS BASED ON SUR\'EY PREPARED BY NELSON & POPE 
EIIClflEERS ANO SUR ... YORS. "EXISTI>IG TllPOCIMl'tfV-, DAltO 4-19-07. 

34, EXISTING F!AlU�[S ON PARie ANO OfF-S'HE ARE BASED ON AERIAL PHOTOGRAPHY 
AND ARE APP.ROXl�ATE. 

JS, ALL P"\IED AREAS SHAU. BE RESTORE01 

36. AU. EXISTING CROUNtlWATEQ [,C1'V,C:TION PIPING SHALL BE FLUSHED OUT PRIOR TO 
CONrll:OllNO TO FIIIAL CONNliCllOll. 

J7. ALL INFlUENT LINES SHAU BE O.USHED PRIOR TO t.4AKING ANAL CONNECTIONS AT 
WELL VAULT ANO BUllOING. 

J8. Pl�[ CU'.AH-«l 1S SllALL BE ""ST AU.El) AT \IEU.. VAULTS ANO AT PIPE PENETRATIONS 
INS!D£ TREA 111ENT OUII.OING FOi\ ALL plfLUENT LINE$. 

J9. CROUMDW',\TER IRM LINES SHALL BE FlUSH£O OUT Yl\lH ct£AH WATER PRIOR lO 
PRESSURE TESTING. 

'40. All \Nf'ORUA 1\0N PRESCN'TEO ON lHESE DRAMNGS IS CONF1D£N11AL. 

Z0fl�IJQ UOJi'Si" 
stenotJ 48 bl.OCX 0. LOT 02 UE 'MTHfN lHE TDYIN OF OYSl[R BAV AND 
AM'. Zi'>NED ·oa• (1;£UCRAL BUISNESS. 

.lliE F'OU.OVffl-lG IS A PA/l11ilil LISTING or ZONING REQUIREMENTS PRINTED IN TH£ CODE Of 
11-IE TOWN or OY'STEB !A 'r. 

t�:�� ��oT�i� 
UJNMUU mONf Y'1RO !!il'.:tn:t\CII(.: 

��� RJ�,i'il'��tC!<• 

DATUM NOJES· 

40 F[tT 
80� 
10 F'EET 
2'0 rEET 
JS f'EET 

t. El£VATI0NS ARE BASED ON THE NORTii Al.4ERICAN VERTICAL DATUM Of 1988. 

2, COOR�ATES ARE BASED D►I 'THE NEW YORK STATE PLANE COORDINATE 
S'f'g'T'EY tll 1983, Lr'.:tlO, l!J...AJJO ZONE. 

� ARCADlS 
NORTHROP GRUMMAN OORPORATIOll • BEfl-i?AOE. l,jEW YORK 

OPERABLE UNIT -3 • FORMER GRUMMAN SETTLING PONDS 
ARCADIS .Ptoje.01. No, 
NYOO 1◄�<. 1807,00003 

SITE PLAN 
ARCADIS O F  NEW YORK, INC. 

Dale 
SEPTEMBER 2009 

ARCAOIS 
6723 ToWpath Road 
P.O. SoX 88 
Sycaeuss, NV 13214 
T,t l15,U6.Dt10 
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P R�� irr -1 rr= 

w 1- GR6UNDWATER IRM EffLUEN 

:r .., � FOR ADDITIONAL DETAIL �t ._ '.'.] MW "' .TRENCH (SEE CONTRAC 

GROUN:W TER IRM REATMt BUI OL AREA 

foRMER NWIRP 
(RECHARGE BASIN) 

E CONTRACT 

-; ( 
Ii I UNDERGROUND UCTRICAL 

SUPPLY LINE FOR 
GROUNDWATER IRM (SEE 
CONTRACT DRAWING 

APPROXIMATE LOCATION OF. EXISTING 
-TRANSFORMER AND SERVICE DISCONNECT. 

SEE CONTRACT DRAWING 1 3  FOR DETAIL ON 
ELECTRICAL SUPPLY FROM EXISTING 
TRANSFORMER TO GROUNDWATER TREATMENT 

-BUILDING AND FROM GROUNDWATER 

w J ,,_ 

RAVEL ACCESS 
RIVE 

OUNDWATER 
INFLUENT PIPELINE TRENCH 

ENCE WITH GATE 

F I ELD 
EXISTING GRAVEL 

· . .;� ROADWAY 

··\}:/\{.\��f ?/:;�?<:�:.::;:);;;�. >:.-

e e e  e e EM AREA IRM SYST 

a � � a � r,J.;i i:,J_) � @ 
e 

e e e e e e e � 0 
@ 

LEGEND: 

- X - PROPOSED FENCE 

--¾- EXISTING FENCE 

l'i,'·.;,,j EXISTING GRAVEL ROAfJWAY 

111111 EXISTING SOIL ANO GROUNDWATER PIPELINE TRENCH 

it&1il'J PROPOSED GRAVEL ROADWAY 

� PROPOSED GROUNOWA TER IRM PIPELINE TRENCH 

IRM INTERIM REMEDIAL MEASURE 

NWIRP NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 

£CU EMISSION CONTROL UNIT 

NOTES: 

1. ALL PROPOSED FENCES SHALL BE 6' HIGH GALVANIZED WIRE 
(2 x 9 G/\UCE 'MTH 1�• TOP ANO BOTTOl.4 RAIL). 

2. GATES SHALL BE 6'H x 12'W 00 GATES ON J" TP (SCH 20). 

COMBINED SOIL AND 
GROUNDWATER IRM 
INFLUENT P IPELINE TRENCH 
(SEE CONTRACT DRAWING 9 
FOR SECTION DETAILS) 

t §  
� i  � I 
� �  w 

TREATMENT BU ILDING TO EXTRACTIO

a1 

- r - TRANSFO R M ER AR EA 

: I� l ------� 0 � � !E 8: � °'  � 
Ill �  3 ! � � �I :3 
0 I i �  � .-- • _ m I 
.. - f) s; ! N .- o  Ir 
z � co � � � �  � .. lh U ; �  
:, ;s_ "' - - � "  � }H >C c  o_o_ 5 

J'litf� ... , u,m. 
WILUAM S. WITTEK � � 20' 0 20' 40' �----► 1·-20·E ;;;J l I 111'\du.WJW erv--tt.tll, 

� i'l  _ 0411m 

� � 
CIJ.a. ,,�t•llo'4'1• 

I
Pntltd M;r. I 

. . 1l1" DA• u:,�ro Vf.,FV NY CSG � � R�r.UEHTI OIJ• I I '"'°"' /.Jo. Dale Ra;l.!0111 Oy Ck4 
(l ii "1CHON TIIE """"°""°"" llHllllA'M!tlln, .. ..,....,, .. ""JHE""""""

_ _ 
amr,100mmo11n1u1Tl.llUld<NlD"'� .,,.,., ., I°""""' I"'"...,., 

ORD!t.lAL ORA'MNO: 6CA1.E UQtlEROIADOUCEOOR.U.tER(O��OftJ_�v.rnntr 'n-e. QMat:IAfflffa' COL ]UKO TEM 

'1 ARCAD1S 
ARCADIS O F  NEW YORK, INC. 

NORTHROP GRUMl.4AN CORPORATION • BETHPAGE, NEW YORK 
OPERABLE UNIT 3 • FORMER GRUMMAN SETTLING PONDS 

TREATMENT BUILDING AREA PLAN 

11.RCADIS Pro],od llo. 
►Ml014G., 1ftll7.00003 
Dito 
SEPTEMBER 2009 
ARCAOIS 
B723 Towpalh Road 
p,o. Box 68 
&vr•cuu., NY 1321• 
Tnl, 'llS, •lUllll 
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; �  .. ; I  in 

H i  
□ g 

2"-HDPE 
SDR17-W-UG � 

P-1 20-7.SHP 
- - 7 -

1 RW-2 

Plll.ESS 
ADAPTER 
(lYP.) 

2"-HDPE 
SDR17-W-UG 

2"-HDPE 

M• � START/STOP 

r-
-

� I 

J _ _  I .. 

2"-HDPE 

: 
-

� 
START/STOP 

I 

J_ --00 

GROUNDWATER TREATMENT BUILDING 

BUILDING EXTERIOR 
r - - - - - - - -

2"-HDPE 
SDR17-W-UG 

@-
I 
I 

. MV- 1 10 
2· -rVC-SCHBO-W-8 

� 
Pl-110 

....._________. _ ________, 
I :_

�� + MV-120 
4"-HDPE-SDR17-W-UG 

p 

◄--PVC-SCHBD--W-8 

MV-122 

I 
I 
I 
I TO AS-400 

I 
I 

(SEE CONTRACT DRAWING 4) 

I 
I 

I I 
I I 

: : � 
I i

� L-=---=-- n Ftl! 

1- - 7 -=--=- 2 '  ' .  

I I 
p1-120 _ _ _ _ _ J I 

I 

COMPUTER 
FUNCTION 

4"-HDPE-SDR17-W-UG 

3"-HDPE-SD

=l

17-W-UG :I ,:
s -

P"'-
141  

2· -HOPE I _[ZSJ_m\ 
� 

2"-HDPE - · )____L__,l�F-------'---��· 
SDR17-W-UG ---.._ MV START/STOP MV-1-40 

uu.__ I.- - � 2"-PVC-SCHBO-W-B 
'-,--,--IX)-' 

� \  
P-1 40-3HP - - 0 WITH BLIND FLANGE 

(lYP) 

I 
I 
I 
I 
I 
l 
I 

- -'  

4"-PVC-SCHBO-W-B 

RW-3 � J I 
WYE CONNECTION 

kl 
RW-4 "0 

NOTE: 

LEGEND. ABBREVIATIONS AND INTERLOCKS 
SHOWN ON CONTRACT DRAWING 6. 

BUILDING EXTERIOR 

� ► fil g f � w �  

� � r� ..... 6----------------r---,----,----------------,--.-...,,======-----.---------, ..... ------------"""T---------------------------------------------,----------,.----� 
12 :, Pm I E...-f• 1""" NORTHROP GRUMMAN CORPORATION • BETHPAOE, ijEW YORK ARCADIS Project No. 
� � 1

---+- - +-------- - ----+--+-<w1LL1AM s. WITTEK 
� AR(AD]S OPERABLE UNIT 3 - FORMER GRUMMAN SETTLING PONDS NYoo,4•4.,eo7.oooo3 

� NOT TO SCALE t- -+-- -+-- -- - - -- ----- --+--+---1Pnir,.qfllJI hWIHAI 1411• Date 
� � t--+---+---------------+----1---1 080827 SEPTEMBER 2009 
!i: � l----------1---l--1-----------1-+---tii"""'" ----r,:;"""�·�;;;;-, .. 11-�..... Pl Pl NG AND INSTRUMENTATION D IAGRAM #1 ARCADIS 
'R � THIS BAR .l.lSETOVERIFV Ckd tN CSG 6723 TQWJ>alh Road 5 � ••:���NE REP:=llON 

No. Dale RBlllikm, B 
.. ..,,,..., ,..,.,., chod<,d by ARCADIS OF NEW YORK, INC. :y�;�:.,�� 13214 ct1r:ll!W.. OAAvJUn SCALE �gr,�d��Uillolt=��Jti:Jr.�MfuWi'I' COL KLS TEM MECHANICAL Tel: 315.445.9120 
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� 
iii 
ffi 
ffi 

FROM GRDUND'w ATER 
EXTRACTION SYSTEM 

(SEE CONlRACT DRAWING 3) 

NC 

ST-300 

fROM BAG FILTER 
EFFLUENT PIPING 

NC 

4"-PVC-SCHBO-W-B 

MV-900 

� (ij  I i  
1.5"-PVC-SOHBO-W-B 

� 
... ...  
0 

¾ 5  
0 0  
i,! ►  
� 1  

;; f  
f- rj  

ii !  "" :: I 2 � j ... � 
., .. z 
� � a 
9 � � 
., g  "' 
;! �  � 

u �-- ---

J
® 

P-900 - 1  HP 
BUILDING SUMP 

(iis\TART/STCP 

-'-el 

OUTSIDE 
AMBIENT AIR 

I 
I 

L 

0 
0 
0 0 

0 
0 0 
0 

(LT\ � -

B-41 0-40HP I 
_ _  @ _ l �J I• 

@ 

10 19 JO 21 22 . 2• JO JI J3. 

- -©- --®  I 
0 
0 
0 
0 

-----r-..f-i----t-..-+----+-----h----l ..c=:=====:::!::=- J.tV-401 

L 
LOW-PROFILE AIR STRIPPER I 

__ __ AS-400 __ -f � - -i - -
L sKID MOUNTED L -� 

- _J 

14"-... L-10GA-A-B 

I 
I 

EQUIPMENT � 

L ____1ZiSL � - 7 

� 

OVERFLOW 
TO FLOOR 

MV-802 

T-800-300 GALLONS 

fO 

H 

NC 

MV-4D5 

JlC 

\_MV-BD1 
1.5" -PVC-SCHBD-W-B 

Pl-BOD 

HOSE BIB (TVP.) 

GROUNDWATER TREATI.IENT BUILDING 

TO AIR STRIPPER 
INFLUENT PIPING 

2"-PVC-SCHBO-W-B 

sr-1001 

MV-702 X 

I.IV-703 

4"-PVC-SCH60-W-B 

_J 
NOTE: 

BUILDING EXTERIOR 

TO VAPOR PHASE lRE,._ TMENT 
(SEE .CONlR ... CT DRAWING 5) 

EX1S1lNO 8" PVC 

TO EX1S1lNG 
STORMWATER 

MANHOLE 

6"-HDPE-SOR17-W-UG 

LEGEND, ABBREVIATIONS AND INTERLOCKS 
SHOWN ON CONTRACT DRAWING 6. 

; � 
� ::  j 
C!:! �  D 

� :?;  ,jdl 
,;: F- th :li  
5 �  � �  "' "' r=--------------,==+==t==============t==t=����:1'.::;::::----r-------T-::=:----------T------------;:;;;;;-;:;:;;;;;;;:;;;;-;;;;:;:.:;�;;;;;;:::::::::::--:-�==-::::::::::::::-------------,------,-----..... ---j � a  t===�====t============================�=�==�i��·•�u; ..... ��!.:,!�_1__1:� __ _J iS � I 

WILLIAM 5. WITTEK '-1 
NORTHROP GRUMtMN CORPORATION • BETHPAGE,l,IEWYORK AACADIS Pro)actNo. 

>- !!I NOT TO SCALE t----i---+------------------,e--+--1• .. h- ........,, ,... 
' ARCAD 1 s 

OPERABLE UNIT 3 - FORMER GRUMMAN SETTLING PONDS NY001464.1807.0000J 

n 1----------------lf;;Jf:;;:}::::::::::::;;:::::::::::::j=tj��!���l:_l_T!>Doo,,oi•o,.,;..,,1-r.;,=:-;....,;::_-l �:�TEMBER 2009 

� � •••�:�ONE us•�;:.-, "•· o,ta T Ckd NY cso 
PIPING AND I NSTRUMENTATION DIAGRAM #2 AACADls 

o o ""�'I�:,.. ••••='°" -:,:��:'� v.m�J'l�llLDCllm>l'" o.,_., °"""" °"""'" ARCADIS OF NEW YORK, INC. 
=7��::lh Road 

. · UYMmtl COL Kl8 TEM 
Syrac.uo. NY 13214 

MECH ... NIC,\l r,1 315.440..1>0 
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. .  5 -2 l io 1 _j � � r a 

0 2 ff 
:,: -" " 
1 1  (ft "' I " 
� f  ! ., -
Q O  

NC 

-j/J.--------------------, 
�Y-SOl 

--!><:l-

Ft-&01 

, .--�-,ooH·•s ± (;) 
I 

FROM AIR SlRIPPER BLOWER NO 

(SEE CONTRACT DRAWING 4) '>--1-�--�/j ¥ 
UY....501 

-l>(j. 

-1><1-, 

❖ � I 1Yif-MY-SOS 

GRANULAR ACTIVATED 
CARBON 

GAC-501 

6,000LBS - INSULATED 

SJ•l<l1 

HO 

NC 
,-----

-
-1/1-------

-
--

-
-

-
--------, 

Mv.gll) 

--1><1-

Pl-ISO\ -M-

7""J" 

t:NC 

l * I .J!�-
' ST-601 

POTASSIUM 
PERMANGANATE ZEOLITE 

PPZ-601 

� �too, 

1 2,000LBS - INSULATED 

110 ,------------------11--------' 

I -

M"t'-50.11 

NO 

,--------------�-----l/t---�-�..,....------j 
MV-506 

l--i:,q.- sT-502 

�-503 

1 4  • �AL-'I OGA-N.-INS NO 
�---------,/1--------� 

I.IV-GO.f 

H><!--ST-001 

--1><1-, 

Pl•002 
-i><I-

--lXI-

L��ll---2 -+-l __,__f ----ti 
GRANULAR ACTIVATED 

CARBON 
GAC-502 

6,000LBS - INSULATED �.!i� l "f· 1 
--1><1-

-t><I-

POTA�SIUM 
PERMANGANATE ZEOLITE 

PPZ-602 

1 2,000LBS - INSULATED 

NOTE: 

I.EC.END, ABBREV1ATIONS ANll INTERLOCKS 
SH0\11'1 ON CONTRACT Oll,6,\"1NG 6. 

i:J 
UV-606 

H" -(IL-1 00A-AL-INS 

Pl-603 

! T  

f DISCHARGE TO n ,6,TM l/1A STACK 

P<r
ST-&Ol 

i.L 

� 0 
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EQUIPMENT LEGEND: 

PRIMARY PROCESS PIPING 

SECONDARY PROCESS PIPING 

EXISTING PROCESS PIPING 

- - - - INSTRUMENTATION SIGNAL - - - - SKID MOUNTED EQUIPMENT 

,�, ?i�i;;: PLANT AIR - SAMPLE TAP 

� PRESSURE GAUGE 

� GLOBE VI-/-Vf. 

IXl BALL VALVf. 

l,e'I CHECK VAL Vf. 

N BUTTERFLY VAL Vf. 

f AIR PRESSURE REGULATOR/FILTER 

111 COUPLER 

(I REDUCER 

1/1 SPOOL PIECE DAMPER 

� WYE CONNECTION Y<lTH BLIND FV.NGE 

ABBREVIATIONS: 

A 
ABV 
AL 
AS 
BF � 
DPSH 
ES 
FAH 
FAL 
FE 
Fl 
AT 
FM 
FQ 
FP 
FOi 
GAC 
GA 
HOPE 
HOA 
HP 
HS 
INS 
Kl 
KW 
LAH 
LAHH 
LAL 
LALL 

A!R 
ACTIVATED BLOCK VALVf. 
ALUMINUM 
AIR STRIPPER 
BAG ALTER 
DIAMETER 
DIFFERENTIAL PRESSURE SV.,TCH HIGH 
EMERGENCY STOP 
FLOW ALARM HIGH 
FLOW ALARM LOW 
FLOW ELEMENT 
FLOW INDICATOR 
FLOW INDICATING TRANSMITTER 
FLOW METER 
FAIL OPEN 
FLOOR PENETRATION 
TOTALIZED FLOW INDfCA TOR 
VAPOR-PHASt GRANULAR ACTIVATED CARBON 
GAUGE HIGH DENSITY 
POLYETHYLENE 
HAND-OFF-AUTO 
HORSEPOWER 
HAND S\\1TCH 
INSULATED 
PUMP RUN TIME INDICATOR 
KILOWATT 
LEVf.L ALARM HIGH 
LEVf.L ALARM HIGH-HIGH 
LEVf.L ALARM LOW 
LEVf.L ALARM LOW-LOW 

0 LOCAL, FIELD MOUNT 

® LOCAL CONTROL PANEL (AIR STRIPPER) 

� 
MAIN PLC CON.TROLLER 

0 MAIN PLC INTERLOCK 

�s 
SECONDARY FAIL-SAFE INTERLOCK 

0 CENTRIFUGAL PUMP 

@ BLOWER 

CS METERING PUMP 

� 
·SUBMERSIBLE WELL PUMP 

-c HOSE 818 

6 BOOSTER PUMP 

LE 
LI 
UC 
LSH 
LSL 
LT 
MV 
NC 
NO 
PAH 
PAL 
PT 
Pl 
PLC 
PPZ 
PSL 
PSH 
PVC 
SCH 
SOR 
TAL 
Tl 
TT 
TYP 
RW 
UG 
VFD 
w 
YI 
ZI 

LEVf.L ELEMENT 
LEVf.L INDICATOR 
LEVEL INDICATING CONTROLLER 
LE\/f.L 51\1 TCH HIGH 
LEVEL SY<lTCH LOW 
LEVEL TRANSMITTER 
MANUAL VALVf. 
NORMALLY CLOSED 
NORMALLY OPEN 
PRESSURE ALARM HIGH 
PRESSURE ALARM LOW 
PRESSURE TRANSMITTER 
PRESSURE INDICATOR 
PROGRAMMABLE LOGIC CONTROLLER 
POTASSIUM PERMANANA TE ZEOLI TE 
PRESSURE S\\1TCH LOW 
PRESSURE 51\!TCH HIGH 
POLYVINYL CHLORIDE 
SCHEDULE 
STANDARD DIMENSION RATIO 
TEMPERATURE ALARM LOW 
TEMPERATURE INDICATOR 
TEMPERATURE INOICA TING TRANSMITTER 
TYPICAL 
RECO\/f.RY WELL 
UNDERGROUND 
VARIABLE FREQUENCY DRIVf. 
WATER 
RUN INDICATION 
POSITION INDICATOR 

PLC INPUT/OUTPUT SCHEDULE: 

ANALOG INPUTS: 

1. PT-110 
2. PT-12D 
J. PT-1JO 
4. PT-140 
5. FlT-110 
6. FlT-1-20 
7. FlT-130 
B. FIT-140 
9. U-400 
10. FIT-500 
1 1 .  PT-500 
1 2. TT-500 
13. PT-700 
14. FIT-700 
1 5. TT-900 

DISCRETE INPUTS: 

1. Yl-110 
2. Yl-120 
J. Yl-130 
4. Yl-140 
5. Kl-11D 
6. Kl-120 
7. KHJO 
8. Kl-140 
9. Kl-400 
10. Kl-410 
11. PSL-111 
12. PSL-121 
13. PSl.-131 
14. PSl.-141 
15. PAH-400 
16. PAL- ◄00 
17. LAH-400 
18. Yl-400 
19.  Yl-410 
20. LSH-900 
21. DPSH-700 
22. Zl-401 
23. Zl-402 
24. ES-100 
25. ES-400 

DISCRETE OUTPUTS: 
1. P-110 SHUTQOWN 
2. P-120 SHUTDOWN 
3. P-1 JO SHUTDOWN 
4. P.-140 SHUTDOWN 
5. AIR STRIPPER SHUTDOWN 
6. P-900 ON/OFF 
7. AUTODIALER 
8. AUTODIALER 
9. AUTODIALER 
1 O. AUTODIALER 

PIPE IDENTIFICATION TAGS: 
DIAMETER - SERVICE - SCHEDULE - MATERIAL - OTHER 

DIAMETER: NOMINAL DIAMETER (INCHES) 

SERVICE: 
A •  AIR 
W � WATER 

SCHEDULE = US STANDARD UNITS 

MATERIAL: 
AL - ALUMINUM 
HOPE a HIGH DENSITY POL YETHYLEN[ 
PVC • PO!. YVINYL CHLORIDE 

OTHER: 
B - BARE 
IN� a lijSULA TED 
UG = UNDERGROUND 

MAIN PLC INTERLOCK SCHEDULE: 

1. LOW PR�SSURE IN P-110 INFLUENT LINE (PAL-110), SHUT DOWN P-110, 
SIGNAL ALARM AT PLC AND ACTIVATE AUTODIALER 

2. HIGH PRES!;URE IN P-110 INFLUENT LINE (PAH-11D), SHUT DOWN 
P-110, SICNAL ALARI.A AT PLC AND ACTIVATE AUTOOIALER 

3. LOW FLOW IN P-1 10 INFLUENT LINE (FAL-11D), SHUT DOWN P-1 10, 
SIGNAL ALARM AT PLC AND ACTIVA TIE AUTODIALER 

4. LOW PRESSURE IN P-120 INFLUENT LINE (PAL-120), SHUT DOWN 
P-12D, SIGNAL /\LARI.I AT PLC AND ACTIVAlE ,1.llTDDIALER 

5. HIGH PR�!iSURE IN P-120 INFLUENT LINE (PAH-120), SHUT DOWN 
P-120, SlCNAL ALARM AT PLC AND ACTIVATE AUTODIALER 

6. LOW FLOW IN P-120 INFLUENT LINE (FAL-120), SHUT DOWN P-120, 
SIGNAL ALARM AT PLC AND ACTlVATIE AI/TOOIALER 

7. LOW PRESSURE IN P-130 INFLUENT LINE (PAL-130). SHUT DOWN 
P-130, S1GNAL ALARM AT PLC AND ACTIVATE AUTODIAL.ER 

B. HIGH PRESSURE IN P-IJO INFLUENT LINE (PAH-130), SI-IUT DOWN 
P-130, SIGNAL ALARM AT PLC Ai'!D ACTIVATE AUTODIALER 

9. LOW FLOW IN P-lla INFLUENT LINE (fAL-1 30), SHUT ODWN P-1JD, 
SIGNAL ALARM AT PLC AND ACTlVA TE AUTODIALER 

10. LOW PRESSURE IN P-14D INFLUENT LINE (PAL-1 40). SHUT DOWN 
P-140, SIGNAL ALARM AT PLC ANO ACTIVATE AUTOOIALER 

11 .  HIGH PRESSURE IN P-140 INFLUENT LINE (PAH-140), SHUT DOWN 
P-14D, SIGNAL ALARM AT PLC i'.ND ACTIVATE AUTODIALER 

12. LOW FLOW IN P-140 INFLUENT LINE (FAL-HO), SHUT DOWN P-1 40, 
SIGNAL ALARM AT PLC AND ACTIVATE Al/TODIALER 

13. LOW FLOW AT COllBINED AIR sm1PPE:R INFLUENT LINE (FAL-2Dg). Sl-jUT 
DOWN EXTR!.CTION WELL PUMPS. SHUT DOWN AIR STRIPPER SYSTEM (5 
MINUTE OELAY) SIGNAL ALARL.I AT PLC AND I\CllVI\TE AUTOOIALER 

14. HIGH FLOW AT COM81NED AIR STRIPPER INF\.UENT LINE (FAll-2DD), 
SHUT DOWN EXTRM110N WELL PUMPS. SHUT DOWN AIR STRIPPER 
SYSTru (S MINUTE OELI\ YJ SIGNAL Al.ARM AT PLC AND ACTIVI\ TE 
AUTODIALER. AIR STRIPPER SfiUT DOWN DELAY \\ILL BE CONTROLLED BY 
AIR SlRIPPER LOCAL CONTROL PANEL. 

15. HIGH PRE.SSUR� AT AIR STRIPPER (PAH-400), SIGNAL r\L;.RM AT PLC 
AND AC11VATE AUTODIALER. ,\IR STRIPPE11 v.1Ll B� SHUT 001\N LOOl\l.L Y 
BY AIR STRIPPER CQN1110L PANEL ON A 5 MINUTE DELAY. 

16. LOW PRESSURE AT ,'.IR STRIF'PER (PAL- 400), SIGNAL ALARM AT PLC 
AND AC11VA TE AUTODIALER. AIR SlT!IPPER \\>iµ BE SHUT COWN LOCALLY 
8Y AIR STRIPPER CONTROL PANEL ON /\ 5 MINUTE DELAY. 

1 7. HIGH SUMP L!M:L AT /IIR STRIPP[R (L.Afl-400), S�UT 00\\1,1 
EXTRACTION Yo£LL PUMPS. SIGNl\t. ALARM AT PLC AND ACTIV/\ TE 
AUTODIAL.ER. AIR STRIPPER \\lLL BE SHUl 00\lm LOCALLY BY AIR 
STRIPPER CONTROL PANEL ON A 5 MINUTE DELAY. 

18. LOW AIR FLOW AT AIR S l]llPPER BLOWER DISCHARGE -LINE. (FAL-500), 
SHUT DOWN EXTRACTION WELL PUMPS, SHUT 001\N AIR STRJPPER 
S"l'Sltl,j (5 MINUTE DELAY), SIGNAL ALARM AT PLC AND ACTIVA;TE 
AUTODIALER. AIR STRIP.PEit SHUT DOWN DELAY \\ILL BE COOTROLLED BY 
AIR STRIPPER LOCAL CONTROL PANEL 

19. HIGH AIR FLOW AT AIR STRIPPER BLOWER DISCHARGE LINE (FAH-5DO), 
SHUT DOWN EXTRACTION WELL PUMPS. SHUT DOWN AIR STRIPPER 
SYSlE�I (� I.IINUTE DELAY) . SION,i,L ALARM AT PLC AND A011VATE 
AUTODIALER. AIR STRIPPER SHUT COWi-i DELAY \\ILL BE CONTROi.LED BY 
AIR STRIPPER LOC ... l COOTROL PANEL 

20. LOW AIR TEMPERATURE AT AIR STRIPPER BLOWER OlSCHARO( 
{TAL-500), SI-I_UT 00\YN EXTRACTION WELL PUMPS, stlUT DOWN AIR 
STRIPPER S'r'SlEM (5 1-llNUTE OELII'/) , SlCNAL ALJ\RIA AT PLC AND 
AC·TIV,\lE AUTOOIALER. AIR STRIPPER SHUT DOWN OE�Y \\ILL BE 
CONTROLLED BY AIR STRIPPER LOCAL CONTROL PANEL. 

21. LOW AIR PRESSURE AT AIR STRIPPER BLOWER DISCHARGE LINE 
(PAL-500), SHUT DOWN EXTRACTION WELL PUMPS, SHUT DOWN AIR 
STRIPPER SYSTEM (5 MINUTE DELAY), SIGNAL ALARM AT PLC AND 
ACTIVATE AUiOOIALER. AIR STRIPPER SHUT D01\N DELAY \\ILL BE 
CONTROLLED .BY AIR STRIPPER LOCAL CONTROl PANEL 

22. HIGH AIR PRESSURE AT AIR STRIPPER BLOWER DISCHARGE LINE 
(PAH-500), 51-jUT 001\1,f EXiRACTION WELL PUMPS. SHUT 00111-1 NR 
SlRIPPER SYSTEM (6 �IINUTE OELA Y) , Sl(ll,IAL Al.Al!M AT PLC ANO 
ACTIVATE AUTOlllALER. AIR STRIPPER SHUT 001\1,1 D�I.AY \\1LL EiE 
CONTROLLED BY AIR STRIPPER LOCAL CONTROl PANEL 

23. HIGH PRESSURE AT AIR STRIPPEII PUMP DISCHARGE LINE (PAHH-70D). 
SIGNAL Al.ARI.I AT PLC AND AC11VATE AUTODIALER. 

24. HIGH LEVEL AT BUILDING SUMP (LAH-900), SHUT DOWN EXTRI\CTION 
WELL PIJMPS, SHUT DOWN AIR STRIPPER SYSTEM (5 MINUTE DELAY) , 
S1GNAL At,\RM AT PLC AND ACTIVATE AUTDOIALER. AIR STRIPPER SHUT 
DOWN DELAY Y<lLL BE CONTROLLED BY AIR STRIPPER LOCAL CONTROL 
PANEL 

25. LOW AIR TEMPERATURE AT BUILDING (TAH-900), SIGNAL ALARM AT PLC 
AND ACTIVATE AU TOOi ALER. 

26. LOW PRESSURE IN P-110 INfLUENT LINE (PAL-1 11),  SIGNAL ALARM AT 
PLC AND ACTIVATE AUTODIALER. 

27. LOW PRESSURE IN P-120 INFLUENT LINE (PAL-121), SIGNAL ALARM AT . PLC AND ACTIVATE AU TOOi ALER. 

28. LOW PRESSURE IN P-lJO INFLUENT LINE (PAL-131), SIGNAL ,._LARI.A AT 
PLC AND ACTIVATE AUTOOIALER. 

29. LOW PRESSURE IN P-140 INFLUENT LINE (PAL- 1 41). SIGNAL ALARl.l AT 
PLC AND ACTIVATE AUTOOIALER. 

J7. IIIGH QIFFERENTIAL PRts5URE AT BAG FILTERS (DPSH-700), OPEN 
SECONDARY VALVf. (MBV-!02 OR MBV-401) ANO CLOSE PRIMARY 
\IALVE (t.lf!V-401 OR MBV-402). PRlt.AARY ANO SECONDARY VALVE 
DESIONA110N SHALL ALl!JINATE AFTER OPE�ATOO /\Cl<NO\\UDGES THAT 
PRIMARY BAG ALTERS HAVf. BEEN CHANCED. 

38. IN THE EVf.NT THAT ALL WELL PUMPS ARE SHUT DOWN BY PLC, AIR 
STRIPPER SYSTEM SHALL BE SHUT DOWN. 

39. HIGH-HIGH PRESSURE AT AIR STRIPPER PUMP DISCHARGE LINE 
(PAHH-700). SHUT DOWN EXTRACTION WELL PUMPS, SHUT DOWN AIR 
STRIPPER Sysl'EM (5 MINUTE DELAY), SIGNAL ALARM AT PLC, AND 
ACTIVATI:: Al)TODIALER. AIR STRIPPER SHUT DOWN DELAY v.1LL BE 
CONTROLLED BY AIR STRIPPER LOCAL CONTROL PANEL. 

SECONDARY fAIL-SAfE INTERLOCK SCHEDULE: 

JO. LOW PRESSURE sl\lTCH (PSL-111) IN P-11D ACTIVATED {DE-ENERGIZED), 
SHUT DOWN WELL PUMPS. 

31. LOW P�ESSURE Sll!TCH (PSL-121) IN P-120 ACTIVATED 
(DE-ENERGIZED), SHUT D01\'N MLL PUMPS. 

J2. LOW PRESSURE S\\1TCH (PSL-131) IN P_:IJO ACTIVATED 
(DE-ENERGIZED), SHUT DOYIN MLL PUMPS. 

JJ. LOW PRESSURE SIIHCH (PSL-141) IN P-140 ACTIVATED 
(DE-ENERGIZED), SHUT OOWN MLL PUMPS. 

J4. HIGH PRESSURE S\\1TCH (PSH-AS) AT AIR STRIPPER ACTIVATED, SHUT 
DOWN 1\£1.l. PUMPS. 

JS. LOW PRESSURE Sll!TCH (PSL-AS) AT AIR STRIPPER ACTIVATED, SHUT 
DOWN WELL PUMPS. 

36. HIGH �EV[L S\\1TCH (LSH-AS) AT AIR STRIPPER ACTIVATED. SHUT DOWN 
MLL PUMPS. 

AIR STRIPPER LOCAL CONTROL PANEL INTERLOCK SCHEDULE: 

1. HIGH PRESSURE AT AIR STRIPPER (PSH-AS), SIGNAL DRY CONTACT FOR 
EXTERNAL SHUT DOWN/INOICAl)QN, SIGNAL LOCAL PANEL ALARM LIGHT, 
AND SHUT DOWN AIR STRIPPER BLOWER (5 MINUTE DELAY). 

2. I.OW PRESSURE AT I\IR STRIPPER (l'SL-AS), SICI-I/\L ORY CONTACT FOR 
EXTERNAL 51-IUT OOVhlMOICATION, S10NAL Loc;AL PANEL ALARM LIGHT, 
ANO SHUT DOWN AIR Slf!IPP!:R BLOWER (5 l.lff!UTE DELAY). 

3. HIGH SUMP LEVEL AT .Alfi S1RIPPER (LSH-AS), ·SIGNAL DRY CONTACT 
FOR EXTERNAL SHUT POWN/INDICATION, SIGl�L LOCAL P.ANEL ALARM 
LIGHT, ANO SHUT DOWN AIR STRIPPER BLOWER (5 MINUTE DELAY). 

4. AIR STRIPPER DISCHARGE PUMP SPEED \\ILL BE CONTROLLED BY VFD 
BASED ON AIR STRIPPER SU.MP LE\/f.L SET POINT. 
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BIRD SCREEN 
s•, f.P. SEE 
CONTRACT DRAWING 9 
FOR lYl'ICAL FLOOR 
PENETRATION DETAIL 

• 

.-------1-l I (f;I 1� 
14" ALUMINUM 
INTAKE DUCT 

16"f SCH 80 
PVC DUCT 

1.l'-0" 

I I 
I I r CONTROL 

Pt,_Na 1 1 1 1 1  1 1 1  1 1  
I 

OVERHEAD DOOR 
� : 

4•, SCH.BO PVC AIR 
STRIPPER INFWENT 

4"J SCH.BO PVC 
FLOOR PENETRATIONS 

I I 
I I 
I I 
I I 

I I 
\ I 

I I 

;.., 

l
i

� ULJ ( ( / ,,{ LOW-PR0fll£ 

� 
AIR STRIPER 

AS-400 

1-tt I �12·-s·----� 

3"1 SCl-I.80 PVC FLOOR PENETRATIONS 
(SEE CONTRACT ORA\\1NG 9 FOR TYPICAL 
FLOOR PENETRATION DETAIL) 

13'-0" OVERHEAD QOOR
� - - - - - - -

CONTROL 
ROOM 

- - - - - - - _._-+-----� 

i------ e·-o·-----1 

1------------------- 2a·-o·-----------------, 

0 0 
GAC-501 GAC-502 

I 

0 I 0 

� c� .� 
! I I 

O @@ I  0 

1---- ----------- 22•�0·-----------------l 

V 

VAPOR-PHASE 
CARBON VESSELS 
(m>) 

LADDER RUNG 
(m>.) 

POTASSIUM 
PERMANGANATE 
VESSEL (TYP) 

b I 
i:: 

NOTES: 

1. REFER TO CONTRACT DRAWINGS 9 ANO 10 FOR 
MISCtLLAN EOUS SECTIONS AND DETAILS . 

2. REFER TO CONTRACT DRAWING 15 FOR EQUlf't,4ENT 
POWER, LICHTll!G, HVAC AND GROUNDING Pl.AW. 

3. REFER TO CONTRACT DRA\\1NG 16 FOR 
INS'l11UMENTATION PLAN. 

4. RE;FER TO CONTRACT DRAWINGS 1B nlROUG\l 21 
FOR FOUNDATION AND BUILDING DETAILS AND 
SPEClnCATIONS. 

5. REFER TO CONTRACT DRA W\)'IGS J, 4, AND 5 FOR 
VALVI;, SAMPLE ,AP, PRESSURE GAUGE, AND 
TEUPERA'TURE G"-UGE LOCATIONS. 

6. REFER TO CONTRACT DRAWING 6 FOR l£GEND 
AND ABBREVIATIONS. 

7, REFER TO CONTRACT DRAWING 11 FOR EQUIPMENT, 
INSlRW.4ENT, ,',ND UECIIANICAL SPECIFICATIONS. 
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cf VALVE WRENCH 
ACCESS 

2• CLEANOUT 

' 
. I 

VALVE BOX PLAN 

WELL VAULT PLAN 

GRADE 
1e· 

JUNCTION 
BOX 

•_: ·., 
16"  STEEL OUTER ;-;) ��ct: �U

A6;
o
_s_• ---l,<,: 

D 

NOTE: 

RW-1 DISCHARGE PIPE AND CONDUIT 
INSTALLED \\1THIN 6°0 HOPE CASING 
PIPE TO EXISTING TRENCH. 

!.,.-

·1:�·� ,;. 

�!t, 
�i� 
�ii 
��t 

:-ft; 

� - . . 

PUIAP REMOVAL CABLE, �,"o, 
1x19 STRANDED WIRE ROPE, 
TYPE 304 STAINLESS STEEL 

GRUNDFOS 4• 
SUBMERSIBLE 
PUMP 

.........._____ CONTINUOUS 
SLOTTED STAINLESS 
STEEL WELL SCREEN 

WELL 

RW-1 

RW-2 

RW-3 

RW-4 

NEW 10•0 SCH 40 
STEEL WELL CASING 

CONCRETE 

EXISTING 8" SCH 80 
PVC CASING 

NEW 10"0 SCH 40 
STEEL WELL CASING 
TO 5' BELOW GRADE 

r 

CASING OVERLAP PLAN 

PPROX. 1 .4" 
NNULAR 

ACE ALLED 
TH 
NCRETE 

MAAS MIDWEST MFG. CO. 
S-20-N PITLESS ADAPTER 

MAAS MIDWEST MFG. CO. 
S-20-N PITLESS ADAPTER 

/24--- POURED 
CONCRETE RING 

. .. 
I .,_ 

0 
I 

·� 

"' 
' ;., 

" 

CONCRETE CAP 

4•- SCH. 40 STEEL POST 
ALLEO 111TH CONCRETE, 
PAINT SAFETY YELLOW 

16"0 CONCRETE 

NOTE: 

ALL PARTS OF BOLLARD SHALL BE 
CLEANED OF SCALE RUST AND DIRT. 
THE BOLLARb SHALL BE COATED 111TH 
TWO COATS OF EPOXY PAINT SYSTEM 
(HAZARD YELLOW FINISH COLOR). 

TYPICAL BOLLARD DETAIL 

@>----- PIPE BOLLARD 

J-fOPE 
REDUCER 

1 8"•18" VALVE ANO 
CLEAN OUT VAULT 

0 
2"x3" 

2•,4• 

2"x4 .. 

2•,3• 

CLEAN OUT 
, . . . ' 

t' · : - -. 

r - · •- . 
_:'-: - EXISTING 8" SCH BO PVC 

CASING CUT 4' BELOW GRADE 
(RW-1, RW-3, ANO RW-4) 

16" STEEL 
OUTER CASING--

• - ' - ·  
CEMENT / 
BENTONITE 
GROUTING -----+�"-" 

NOTE: 

,· . ,• . 
. . , 

r· . :.: , ·. r : ; ,. 
,• 

ron Rl'/-2, EXISTING CASi•IC PIPE IS G-INCH SCH ◄O CARBON STEEL AND 
lHEREFORE WAS NOT ALTERED AS SHOWN ABOl/l::. PITLESS ADAPTER YIAS 
IIISTlll..lEO DIRECTLY ON I1-illCH SCH 40 CARDON STEEL CASING PIPE rDR RW-2. 

P IT LESS ADAPTER INSTALLATION D ETAIL 
NOT TO SCALE 

® © ® ® GRADE 
ELEVATION 

(US fl.) 

3" SOR 17  H-20 a• SCH BO PVC 80 1 26.72 

4" SOR 17 H-10 5· SCH 40 STEEL 82 1 26.23 

4" SOR 1 7  H-10 8° SCH BO PVC 80 124.82 

J" SOR 17 H-10 B' SCH BO PVC 80 12J.3S 

NOTE: 

11�•, POWER 
LINE CONDUIT 

PVC CASING PIPE CONDUIT FOR RW-1 JOINS PVC 
WELL POWER CONDUIT AT ELECTRICAL HAND HOLE. 

WELL VAULT WITH BOLLARDS 

WELL INSTALL.A TION PROCEDURE: 
1. EKCAVAlE TO 5' BC\...QW I.RADE A.ROUPIO � CASING TO PRC>OUc:t AND 

8' WDE BY e' lONO llY 5° DEEP [;(C.\VAnoN AT RW-1 AND RYf--i. 
EXCAVATE TO 5' BELOW GRADE AROIJPIO Vinl CASINO TO PROOUCl'. A 10' 
WIDE BY 10' LONG BY 5' DEEP (XCAVAltOH AT RW-3, 

2. CUT J Ji,· HOI.£ IN J' L.£NOni Of 10• ST£EL CASINO. 
J. CUT a• PVC CASING 50 TOP Of CASING HEIGHT IS 4' BELOW GRAOE: 
4. P� CONCREl[ RING AROUND a· � CASING. 
5, ATTACH PIRESS ADAPTER TO 10· STER CASING. 
6, SCT 10• S1E£L CASI� INTO CONCRETE WITH ANNlAJ.R SPACC AS � 

ON DRAWING AN() WITH J "• HOL[ fACINC DESIRED DISCHARCE: �RECTION. 
7. CONNECT EXISTING J"lil (OR -4•0) HDPE PIPE TO PITLESS ADAPTER USING 

J'0 HDPE PIPE 'MTH J'0 MALE NPT ENO. 
8. 9ACKnLL [XCAVAl\ON TO DEP1H Of' 2lfi'· anow CRAD£ (BED HOPE PIP£ 

IN SAND DR PEA GRAVEL PRIOR TO BACKflll). 
9. SET 4'0 CONCRETE MANHOl£ Yt{ll ENCLOSURE. 
10. INSTALL Cl)IOIJ\1 TO INSW>£ 0,- J.:iiU.DJOlE ENClOSVR( ANO ATTACH 

.vN'CTION pox TO t,1,AMHOL.[ uittfl;lrm. 

NOT TO SCALE 

11. PULL PUMP POVIER VtlRING TO MANHOl,J: VIA NEW CONDUIT. 
1
2
. ro.rr"��fb(.;:i\�;f ��Aln�;���

l
��

c.
�

.i
�t� ��;i::) r:,� 

��
j1
�t

1
�1�il�t,i2

•
��

PDR1 CAlll( A�O IHI APfFfaf'FVHC 

13, TtlofPOR�L'Y tatUl[Cl PO'Wf;R TO PUMP At.ct BU�P f'UUI" ra CHECK fOR 
r�DP£R R01A'fl01, VAAX ·wiac:. 10 1101c f'tlo·rm cmno:mows. AN> lHCN 
U,t!;OON:lrrm tEMPORAR'Y Q..lC'lklCAI.. COOIICCllCU ,a l1l[. PUMP. 

14. INSTAU.. THE WEU PUMP TO THE APPROPRIATE OEPlH 
1S. �CURC J/31.' SUPPORT CABl.E lU C,C HOOi< IMSTAUED IN THE UPPER WEU. 

CA,�INC AOOUC lHE PlnESS AOIJ'TCH:. 
16. niREAD PUMP POWER CABLES THROUGH WEU SE"AL ANO INSTALL WELL SEAL 
17. MAKE ElECTRlCAL co,.,,.,e:CTIONS TD PR0\/10£ POWER TO PUUP. 
18. PL.ACE COVER ON L4A"-'10lE WEil ENCLOSURE. 
19. 8ACl(FU ANQ COLIPACT AREA AROUND l.lANHot.£ WEU ENQ.OSURE. 
20. RCSTORf ANY DISTURBED SURFACES TO ORIGINAi. CONDITION, 

:l � Cl 
� ,; o! l:I 
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2· DOW SQUARE EOG£ 
INSULATION (PRESENT 
ONLY IN AREAS 
WHERE DEPTH OF 
BURIAL DOES NOT 
EXCEED FROST DEPTH) 

WATER STOP AND 
ANCHOR COLLAR ---� 

CONCRETE FLOOR SLAB 

� -- -- FLANGE 

�---- LINK-SEAL 

SLEEVE 

HOPE PIPE 
(DIAMETER VARIES) 

2-f6 E.W. (TYP) 

TIYI; BACKFlU COMPACTED 

AOO!ll0'1AL DIAGONAL 
REINFORCEMENT 
LENGTH c 0+4'-0" 

J" (T)'l'ICAL)-

DEPTH Of TRENCH VARIES FROM 2·-s· 10 s·-o·. 

NOTE: 
fREPARED NATIVE SUBCRA.DE (ROUEO TO INVERT 
ELEVATION AND ROCKS/COBBLES REMOVED) 

1. GRAVEL ROADWAY TO BE RESTORED TO ORIGINAL CONDITIONS. 

2. BACKFILL COf.<PACTEO TO 99,: STANDARD PROCTOR DENSITY. 

TRENCH DETAIL  AT GRAVEL ROADWAY CROSS ING 
NOT TO SCALE 

Chlektd b't' 
TEM 

NOTE: 
EXTEND REINFORCEI.IENT A I.IINIMUM OF 4B BAR OIAI.IETERS BEYOND THE FACE 
OF THE OPENING 

TYPICAL FLOO�1
�!-!� PENETRATION 

® 

RtC"ICL£D CONCRETE AGGREGATE 
(10" MIN. THICKNESS) 

EXISJlNG SUBGRADE 

TYPICAL GRAVEL IA\ ACCESS ROAD DETAIL � 
NOT TO SCALE 

BLUE DETECTABLE WARNING TAPE 
BURIED 6°- 1 2" 

fnJ SOR 1 7 HOPE 
DISCHARGE PIPE 

PRCf,AAEl) NATNE S.UBGRAOE 
(OOU.t:D TO I/NERT ElEVATION 
ANO ROCKS/COBBLES REMOVED) 

DISCHARGE P!�; !�ENCH DETAIL 
0 

� ARCADIS 

(Al'PRO>C.) 

.. (APPROX ) ! o·-o· (APPIIOX.} 

NORTHROP GRUMMAN CORPORATION • BETHPAGE, NEW YORK 
OPERABLE UNIT 3 • FORMER GRUMMAN SETTLING PONDS 

•·-a· 

,,. / 

Y-U" 

'- '--

T 

MISCELLAN EOUS S ECTIONS AND DETAILS 
ARCADIS OF NEWYORK, INC. 

rCFW)P: 

I 

'"" 
�JO"• CORE HOLE 

SEALED WITH 
UNK S£Al 

i'---,5(:0 P/N ISAE9006 1 71PS 
s·, SOR 17 "'40LOEO go· 

1--------6·• SOR 17 HOPE 

•• (APPROX.) 

ARCAOIS Project No, 
NY001464.1807.0000J 

Date 

� 

SEPTEMBER 2009 
AACADIS 9 
6723 Towpath Road 
P.O. Box 66 
Syracuce, NY 13214 
Tel:. 315.◄46 9120 
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NOTE: 

1. ALL DUCTING WILL BE INSULATED v.lTH TRYMER 2000 FOAM INSIJlATION NOT SHOWN 
ON THIS DETAIL FOR CLARITY. SEE CONTRACT DRAWING 11 FOR SPECjFjCA TIONS. 

2. ECU'S SHALL BE IN SULA TEO. 
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DRAIN 

/ 
AIR HANDLING SYSTEMS 

/ 

UB14 1 4"0 ST-"CK CAP 

=...-'- DRAIN 

GAt VES�EL v\�w 
0 

PPZ VESSEL D�T�G AN� STACK VIEW 
0 

sew:, 1;2·-,·-0· SCALE: 1/2._.l'-O"" 

4"x2" REDUCER 4"x3" REDUCER 4"•3" REDUCER 

J"o SCH.80 PVC 
2"0 SCH.80 PVC 

4"•2" REDUCER 

BALL VALVE (TYP.) 

FLOW METER (TYP.) 

BYPASS U�E SliDWI< FOR 
CLARITY. BYPASS SHALL BE 
INST ALLEO IN flELO 10 ALLOW 
OPERATOlt ACCESS TO VALIIE 
AtlQ fl.0\'IMElER (TYP.) 

PRESSURE GAUGE (TIP,) 

SAMPLE TAP (TYP.) 
BE VAL VE (TYP ,) 

3:=3---t><I-® 
4°x2• REDUCER 

WYE CONNECTION 'MTH 
BLIND FLANGE (TYP.) 

'------ij,,__1 11 �"------�11..,...fll '------1-,--' b 
11 II II II 
II II II II 

4"0 HOPE 
FROM RW-2 

INFLUENT P IPE PROF ILE 
0 1' 2' 
1:::-:----------->=---=J 

SCALE: J/4"•1'-o• 

4"0 HOPE 
FROM R.W-1 

1 0  
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tr;tt� n-ie 
ORIGINAL OR ... INIMG: 

USE TO V?RIFY 
FIGUllf 

REPROOUCllON 
SCALE 

INSTRUMENT SPECIFICATIONS: 

1 .  FLOWMETERS SHALL BE l-lNQJ (FlT-110, -\ ◄O), ,HNctl (l'TT-120, -1JO) or 
4-INCl-l (FlT-700) MACNETOf'lOW BADGET! MAGNETIC W/\F£R-ST'!'LE FLOwt,IE1f.RS 
OR [OVAL Willi LINER SUITABLE FOR WAT[R S£�"1CE, JIB &S EL.£CffiOOl;S, 
GROtlNDltlG RINGS, ANO INTEGRAL �IOUNT ElfCTRDl!ICS Willi LOCAL RATE ANU 
TOTAL DISPLAY • 

2. UOUID PRESSURE TRN'ISMITIDlS (PT-110, -120, - 1 30, - 140, - 700) SHALL BE 
FOXBORO MODEL 1Gf'\O-T2201f-MIL1 GAUGE PRESSURE TRANSMITTER OR EQUAL 
��� L��":iu��i'.ri:.

"to�-t8°��-
RANC£, STNNLESS STED. WETT[O !IAiERl�L. 

J, AIR PRESSURE lR.t.NSMITTER (PT-500) 5f1ALL BE FOX.BO�O MODEL 
10P20-Ti2B21F"-MIL1 GAUGE PRESSURE TRANSMITIEJI OR EQUAL 11, lli LOCAL 
DISPLAY, 3.5-200 INCHES HW RANGE, STAIMLESS STEEL WETTED W.TERl.-.l. 
4-20 IJA OUTPUT, LOOP POWERED. 

◄. TEMPEllAl\JRE lllANSMITTERS (TT-500 - TT-900) SHALL OE FOXBORO MOOE!.. 
Rm5-TI\IICQNi',F'-LI INSERllON-sme TEI.IPERA.I\JRE TRANSl,II� OR EQUAi. 
'MTH l.OCAL OISPLAV. ND,tA RATED ENCLOSURE. J-INCli Rlll 1'<1111 NO WEU, 
4-20 MA oUTrur. LOOP POWERED. 

S. ll-500, -GOO f,1/l Fl.OW METER (FIT-500) SIIALl BE SIERRA MODEL 
620S-L061AIEN4V40ll0 INSERTION-STYLE THERMA MASS ·METER Off EQUAL FOR 
AIR Fl.OW, 18-30 voe. J/8-INCH 011\MElER PROBE, 4-20 MA OUTPUT WITH 
OISPLAV. 

6. TEMPERATURE IIIOICAIORS (TT-501, -601) SHALL BE WIKA MODEL J20400206G4 
OR EQUAi. J-li-lCH INS£RTION-ST'!U: BIMETAL THERMOMETER WITtt 4-INCH 
S1Ut, LOWER MOUNT, Jl6 SS WELL WITH U Of 2.5 INCHES, 0-1 40'f RANGE. 

7
· �� r;';�j�
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o\ 0tiJ}C _f;J:i�gH ;1�EsJ
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gAurii
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8
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SS CONNECllON, 0-JO PSI RANCE, 

8. AIR PRESSURE GAUGES (Pl-5□1, -502, -801, -602, -Ml) SHAU BE WIKA 
MOOEI. 632.34 OR EQUAL 'f.5-INCfj LOW PRESSURE PROC'"5S GAUGE WITH 
LOWER l,IOUIIIT, Jla SS CONNECTION, 0-20 INCHES H20 RAIIGE. 

9. LEVEL SWITCH (LSL-300) SHAU BE GEi.iS MODEL MBLU40T OR EQUAL FLOAT 
SY,HCH, NORMALLY OPEN OUTPUT Willi 40' CABLE. 

10. PRESSURE SWITCH (PSl-11 1 ,  -121, -131 ,  -H1) SHALL BE ASHCROFT TYPE 400 
B SERIES MODEL 8◄640 15 l'lllH WATER TIGHT ENCLOSURE ANO OU-'L SPOT 
SWITCHrs. 15 PSI I.IAXlMUM RANGE. 

CONTROL SYSTEM SPECIFICATIOHS 

1. OONmOI. SYSTEM SHALL BE AN ALLEN-BRADLEY PLC CONmOL. SYSTEM WITH lliE 
FOLL.OYnNG FEATURES: 

SLOT RACK 
SLC 5/04 CONlllOI.LER 
ETHERNET MODULE 
POWER SUPPLY 
ANALOG INPUT MODULES 
ANALOG OUTPUT MOOULES 
OC INPUT MODULES 
OC OUTPUT MODULES 
UPS AND POWER-LOSS SENSOR 

2. CONTROi. SYSTEM USER INTERFACE SHALL BE DELL vosrno 400 DESKTOP PC Y,1TH 
THE FOLLOWING fEA TURES: 

P4 2.BGHZ CPU 
RAM 1 GB 
HARD ORI\IE: 160 GB 
CO ROI.I 
OPERATING SYSTEM XP PROFESSIONAL 
AO POWER SUPPLY 
INCRf."51:'0 CONmOL PANEL DEPTH 
AOOll'IONI\L PROGRAM ANO TEST TIME ADDEO 

J. SYSTEM AUlOOII\I.ER SHAU BE A SENSAPHONE WITH TELULAR CELLULAR I.IOOEIA 
CELL MODf\.l SHALL INCLUDE AN EXTERNAL ANTENNA Willi 15' OF WIJIP, 

4. REFER TO MANUFACl\JRER'S DRAWINGS FOR ADDITIONAL DETAILS. 

...,.,....,..........,.., ..... 
WILLIAM S. WITTEK 
,.,,,� CnfJtwn'i � 

l--+---+----------------1--J-�0DOD21 

No,. Date rtffl1Jon1 By Ctd NY 
.... ..,... Prpflcl.Mgt, 

CSG 

MAJOR EQUIPMENT SPECIFICATIONS 

I .  \'/£LL PUt,IPS (P- 1 10, - 1 ◄0) SHALL BE GRUNOFOS MODEL 4DSJ0-9 OR EQUAL 
SUBMERSIBLE WElL PUMPS Willi 3 HP, 460 V, 3 PHASE MOTORS CAPABLE Of 
40 Gf'IA AT WO FEET TOH, 

2. l'll"Ll PUMPS /P-120, -130) SHALL BE GRUNOFOS MOOEL 75575-1 2  OR EQUAL 
SUBMERSIBLE YIELL PU►.lPS Willi 7.5 HP, 4.60 V, J PHASE MOTORS CAPABLE OF" 
85 GPM AT 220 FEET TOH. 

3. AIR STRIPPER (AS-400) SHAU B£ e1sao EN'ARONJ.IENTAL/NEEP SYSTEMS 
I.IOOEI. 31261 SH-',LLOW lRAY SYSTEM OR E<lUAL WITH 8 l'RAYS, 316- SS 
CONSTRUCTION, Y�lH A J.IAXIMUM FLOW RATE OF 425 GPM, ANO THE FOi.LOWiNG 
(;OMPONENTS l,IOUI-ITED 01'! Wt tOUIPMENT SKID: 

INDUCED-PRATT BLOWER (B-400) SHAU 8E NEW YO!lK BLOWER CO. J.IODEL 
2610A. WITH A 40 HP, ◄60V, J PHASE J.IOTOR CAPABlE Of' 1000 CFM AT A 
PRESSURE Of 56" W,C. 

DISCHARGE PUldP (P-100) SHAU BJ; ,\ GOI.II.OS PUMPS l,IOllEL SSH2L.52CO 
WITH A 10 HP, 160 V, J PHASE MOTOR C,\PABLE OF 250 GPM AT 90 f'EEr 
TOH <;ONTROL� ev A V"RlhllLE fREOUENCV ORlVE flASED ON LIQUID LE\IEL 
IN lHE sm1PPER SUMP. 

INSlRUI.IENTAT\ON AS SHOWN ON CONffiACT DRAWING 4. 

LOC_.,L CONTROL PAN(L WllH FAIL SAFE CIRCUITRY OR¥ CONTACTS OUTPUTS 
10 MAIN TREA lldENT SYSTEM PLC: SEE CONTR'ACT �RAV,,NG 6 FOR 
INTERLOci< REQUIREMENTS. 

4. 8AG f'ILTER VESSELS (Bf'-401, -◄02, -40J, -404) SM-',U BE FILTER 
INNOVATION l,!OOEL B-112-2P-SW OR EQUAL BAG FILTER HOUSING Of CARBON 
STEEL CONSTRUCTION RAlEO AT \�O PSIG. 

5. GRANULAR ACllVA TED CARBOtl \/ESSELS (C-501, -502) SH,',1..1. BE MAPLE LEAF 
EN"1ijONI.IEtffAL EQUIPMENT 10,000 LB, VAPOl!-PHASE CAA00N ADSORBER OF 
CARl301'1 STEEL CONSTRl)CllON CONTAINING G,000 LBS; or CAC f'£R VESSEL 
REFER TO I.IANI/FACTI.IRER'S LJTEflA 1URE FOR AODlllONAL DETAILS. 

6. POTASS,IUJ.I PERMANGANATE \£SSoLS (PM-601, -602) SHALL B( MAPLE LEAF' 
EN'ARONMENTAL EQUIPI.IEIH 10,000 LB. VAPOR-PHASE ADSORBER or C.t.jl80N 
SlTIL CONSffiUCTION CONTAINING 12,00.0 LBS. ()F POTASSIUM PERMANGA!-iATE 
PER VESSEL REFER 'ro MANUFACl'URER'S LIIERAl\JRE FOR ... oolTIONAL DETAILS. 

7. BOOSTER PUMP (P-600) SHALL BE OAl/£Y l,IOOEJ. HS12-40HT1 OR EOUAL Willi 
JD4 SS CASINC ANO SltAfT, EPQXY-COA TEO SlEEL PRESSURE rANK, ANO 120 
V, SINGLE PHASE, O.!l kV/ M01'01l CAPABLE Of" 12 GPM AT ◄O PSI TOH. 

8. EFFLUENT HOLOINC TANK (T-B□O) SHALL BE CHEMTAINER .MODEL TA3�771,- OR 
EQUAL WITH ·;ioo-GALLON CAPACITY ANO LINEAR HIGH DENSITY POL"1£1TIYLENE 
CONSTRUCTION. 

9. SUMP PUMP (P-900) SliAU BE HYOROMA TIC MODEL OSP501A1 OR EOUAL 
MANUALLY CONTROllEO SUl,IP PUMP llilli A ½ HP, 1 1 5  V, SINGLE f'H,',SE 
IAOTOR CAPABLE OF JO 0111,t AT 20 Fl;ET lllH. 

10. PIT\.ESS ADAPTER SHALL BE MAASS I.IIQWEST-OICKEN MOOEL S-20-N, 2", 
BRASS CONSTRUCTION. 

� ARCADlS 
ARCADIS OF NEWVORK, INC. 

MECHANICAL SPECIFICATIONS 

1. ALL ABOVE-GROUND PIPING SHALL BE PVC SCHEDULE 80. 

2. ALL PVC PIPE JOINTS SHALL BE SOLVENT WELDED. 

J. ���cY;/&�GRouNo HOPE PIPE SHAU BE HDPE SOR 11, UNLEss OTHERWISE 

4. ALL HOPE PIPES SHAU BE BUTT-F"USED . 

5. ALL PIPE stlAU... BE lllSTALLEP AND PRESSURE TESTED IN ACCORDANCE Willi 
MANUFACllJRER'S SPECIFICATIONS. ZERO LEAKAGE 15 AUOWEO FOR ALL JOINTS. 

6. ALL PIPE SliAU BE SUPPOOTEO AT 7'-0 ' O.C. (MAX.) ANO LOCATED 2'-0• FROJ.I 
AI.L JOINT LOCATIONS. PIPll�G SHAU BE SUPP OR TEO PRIMARILY BY lliE BUILDING 
FI.OOfl SLA8. 

7. BALL VALVES SflALL OE PVC ffiUE u,-i,oN aAu VAL"1:'.S WITH "1TOU 0-RINC 
SEAL, lUl.ON SELf'-LUB�ICA TING SEA TS, TICHT SHUT(lff" IN EllliER DIRECTION 
ruu PORT OF.SIGN, SOLVE�T l',ELll[P SOCKET E:NOS AND OPERATING HANDL[. . 
MANUFACTURtR: HAYWARD, tnaco, PLAST0-MA71C. OR EQUAL 

8. GLOBE VALVES SHALL BE ASi\HI MANUAl CONlllOL VALVES OF PVC 
CONSTRUCTION Willi EPDIA SEALS, AND SOCKET CONNECTIONS. 

9. ACllVATEI) BLOCK VALVE:$ (ABV-501, -502) SHAU CONSIST OF €LllE VALVE 4• 
OALL VALVES ANO ELECllllC ACTIVATORS 115VAC EQUIPPED WITH POSITION 
INDICATOR. 

10. CHECK VAL\'l,."S SHALL BE SWING CHECK TYPE WITH \,HON SEA1S. 
MANUFACTURER, HA'(WARO, NIBCO, PLASTO-MATIC, OR EQIJAL 

11. SAi.tPl£ T.._PS AND CRAIN VALVES SHAU CONSIST Of A ½" OIAIAETER PVC PIPE 
EXTENSION, BALL VALVE t,ND NIPPLE. SAMPLE TAPS AND PRAIN VALVES SHALL 
OE LOCATED AT LOCATIONS SHD\',N ON TII( DRAWINGS AND AT All LOW 
ELEVATIONS IN THE PR00£SS PIPING. 

12. ALL fLOW J.<ETERS SHALL HAVE STRAIGliT PIPE AT A J.IINIMUM OF 10 PIPE 
DIAMEl£RS PllECEOING AND 5 PIPE DIAMETERS FOLLOY,1NG, OR AS SPECIFIEO BY 
THE MAflUF ACl\JRER. 

13. DAMPERS SHALL BE 14"� AlUl-'INUIA HEAVY DUTY AIR ISOLATION/CONlROI. 
��l�mt1™ MANUAL AClUAToR, MODIFIED FOR LOWER LEAK RATES AT HIGHER 

14. WE'.Ll VAULT ACCESS COV!;R Sl<ALI. BC HAWDAY PROOUCTS 2◄"'12➔" /\CCESS 
HATCH WITH JI" J..LUMINUM DIAMOND PATTERN PLATE COVER. Y." ALU!.AIHUJ.I 
CH�NNEL fR/\ME Mlli RECESSF.D ANCI-IORS, CONTINUOUS EPOM DEBRIS CASKET. 

15. DUCT SHALL BE 1◄•� SCH. 10 ALUMINUJ.I OUCT l�lH 1.s" TMICK m'f)AER 2000 I � FOi'M lf"SULATION Willi WHITE PVC/l>OLY',."ST£R COVER. DUCT SHALL HAVE )I" • ..:_-, C: lo\ .L e/f( 
llilC� FLANGES. StAlNLESS S'll:f.\. OOL llNC, AND )(." NEOPRENE G/\S'IIETS. I' 

16. ALL DUCT SHALL BE SUPPORTED AT 1D'-0" C.C. (MAX.). 

17. ECU'S SHALL BE INSULATED Willi 1.5" RIGID Sl'l'ROFOAM BOARDS flNISHED Willi -7 c,-h fie/<.... 
STUCCO-EMBOSSED ALUMINUJ.I JACKETlNG. 

NORTHROP GRUMMAN CORPORATION • BETHPAGE. NEW YORK 
OPERABLE UNIT 3 • FORMER GRUMMAN SEffilNG PONDS 

SPECIFICATIONS 

MECHANICAL 

Dato 
SEPTEMBER 2009 
ARCADIS 
8723 Tawpelh Road 
P.O. 9o,c86 
Sy1111:11n. NY 13214 T.t ll�,44Ul:t0 
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NOTES: 

-- -----
- • - • - · -

- · - - - -------- - - -
@:-:--2-) 

RW-2 
Q 

IRM 

NWIRP 

@ 

@ 

USEPA 

LEGEND: 
::-

NORTHROP GRUMMAN PROPERTY LINE 

FENCE 

LIMITS OF BETHPAGE HIGH SCHOOL 
MAIN BUILDING 

ELECTRIC LINE 

GROUNDWATER IRM INFLUENT PIPELINES 

GROUNDWATER IRM EFFLUENT PIPELINE 

NWIRP NAVY [IASIN 

APPROXIMATE LOCATION OF GROUNDWATER 
RECOVERY WELL 

INTERIM REMEDIAL MEASURE 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 

KNOWN PCB-IMPACTED AREA 

KNOWN voe-IMPACTED AREA 

UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY 

1. PRE-INVESTIGATION BORINGS SH.IIU TAKE PLACE FOR E'.VERY 100 u1;rAR FEET 
Of DISCHARGE lRENCH. ONE SOIL SAMPLE SHALL BE T,._Ke'N FOR EACH 
DORING, 

2. ONE SOIi.. .SAMPLE Sic/ALL BE TAKEN AT EVERY LOOA1100 lHl\l 11,£ NEW 
ELECTRICAL TRENC'1 DEVIATES fROIA WITHIN THE LIMITS OF 111E [XISllNG OUJ 
SOIL GAS IRM lTIE]'ICH. ]F TiiE NEW TRE!<Cl1 OE\11.A TES BEYOND lHE LIMITS Of 
lHE EJQSllNO TR(tJCH FOR M EX1£NOEO DISTANCE, ONE SOIL SA/,IPLE SHAUL 
BE CQl.LECTED fOR £VERY 100 LINEAR FEIT OF UTILITV TRENCH l'HAl FAUS 
OUTSIDE THE LlMITS OF THE EXISllNG lllENCH. 

J. NO SAMPLES WILL BE COLLECTED FROM EXCAVATIONS WITHIN THE LIMITS OF THE 
EXISTING OUJ SOIL GAS IRM lRENCH. 

4. PRE-INVESTIGATION BORINGS SHALL TAKE PLACE IN THE VICINITY OF EACH 
BUILDING COI.Ut.lN. FOOTER. ONE SOIL SAMPLE SHALL BE TAKEN FOR EACH 
BORING. 

5. ONE SOIL S/\MPl.E SHALL BE COLLECTED FOR E�V SOO CUDIC YARDS 
EXCAVATED OU RING CONSTRUCTION OF THE GROUNOWA TER IRI.I BUIU)lt-!G AND 
ECU PAD. 

6, AUL SOIL SAMPLES \\ILL BE AllAL YZED FOR voes, svocs, TOTAL Cl\ROMllll,C AND 
PCBS USING USEPA METHODS 8260, 8270, 6010, ANO 60B2, RESl'ECTIVB.Y. 

7. F;l(CI\VI, TED SOILS Tl!AT CONTAI� ANY CONSTITUENT A I LEVELS ABOVE 
�IOUSTRII\L SOIL CLE,6,NUP ST,',NOAROS (6NYCRR PART J75) BUT AAE NOT 
CHARACTERISTICALI. V tl,\7AROOUS, MAY NOT BE usto AS BAci<nLL ANO SHAUL 
BE lRANSf'DRTED AS NON-JiAZA/IOOUS WASTE FOR OFFsiTE DISPOSAL 

8. €XCAVAl'f;O SOl�S n!Af ARE CHARACTERISTICAULY flAZAROOUS FOR ANY 
CONSTITUENT v.lLL BE MANAGED IN ACCORDANCE Willi lHE HAZARDOUS WASTE 
GENERATOR REQUIREMENTS CONTAINED IN 6NYCllR PART 372.2. 1TIE 
CONTIR..,CTOR SHALL 

0

NOl1FY 11,E ENGINEER AND .NORTHROP GRUMMAN'S E:.tt&M 
DEPARTMENT t,l (9t6} 575-�680 WHEN t, HAZARDOUS WASTE IS DISCOV£REO 
OR, WUl;J,I POSSIBLE. PRJOR TO GEj'JERATION TO A HAZARDOUS YII\STE. TtlE. 
CONmAClOR ·s11AUL PROVIDE A H,\ZARDOUS WASTE PROFILE TO ESH&M AND 
rouow ESll.l<M DIRECTION REGARDING LOCI\ TION OF IIAZARDOUS WAST£ 
ACCUMULAllON AREAS, INSl/\ULATION OF SECOlmAAY CONTAINMENT, CONTAINERS 
10 BE USEll (OR IV,ZAROQUS W.l,STE ACCUl.iULATION, MARKlf/C, I.AGEUNG, ANO 
DATING Of" HAZ.llllDOUS COl,TAINF.RS, ETC, H/\1 ... ROOUS W/\ST( ACCUMULA 110N 
CONTAINE!lS MUST BE II� GOOD CONDl1l0N, I.E., FREE fROI.I lfAKS OR i.tAJOR 
DENTING. 

9. EXCAVATED SOIL WITH A PCB CONCENTRATION GREATER THAN 1 MG/KG MAY 
NOT BE USED AS BACKFlLL W\lHiN 2 FEET OF SURROUNDING GRADE. 

10. AUL E�CAV� Tl:0 SOILS DETERMINED TO BE ACCWTAOLE FOR BACKFILL SHALL BE 
STOCKPILED ONS!TE TO 8£ USED AS BAOKnUL OUJllHG �E GROUNDWATER IRM 
COIISTRUCTlOII ACTIVITlES OR rDR fUlURE. US£. 

11, OUST EMISSIONS SHllll BE CONTROLLED BY MISTING WORK AREAS WITH WATER 
DURING 5011. INTRUSIVE SITE ACTIVITIES. 

12. COMMUNITY AIR MONI TORING PLAN SHALL BE IMPLEMENTED DURING ALL 
INTRUSIVE SITE ACTIVITIES. 

� (.i � � �  1
1"�;.=a;..,.;;!a.;!a;._ _____________ ,__"T" __ ,. ______________ ,.._r--r.=-::===:r.::::::------r--------:--r--------------,,---------------------------------------------,----------.------t 

::, 1--+---t---------- -----+--+--1'"'..,_"'° ,.... NORTHROP GRUMMAN CORPORATION • BETHPAGE, N.WVORK ARCADIS Pro)cotNo. 
� o 100' 200' WILLIAM s. WlTTEK 

� ARCADl s OPERABLE UNIT 3 - FORMER GRUMMAN SETTLING PONDS NY001464-1807-00003 
>- 1·-1�•�l:s;�----�-;;;,..l5;;;;;=;;;;;;;;;;j(,=::=::::=:::�l fl'rofuiAliaf fl'lpwlft NII. Dal, �z\/ L----------------t=t==t==============+=�=lioao�e'.:27'._7fo.T.�;;;-1;;;;;;;;;;;;:--4 SEPTEMBER 2000 
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TO HAND HOLE (HH) 
CONDUCTOR SCHEDULE 

WIJIE 
l.fWII)_ .JUNCTION BOXES 

')J 
I 

u Oo 

� 
20 
JO 
50 

au��nrv 
"J , 

Sfll! � 
'12 I 112 
110 I flO 
'#<l ue 

� � ,,,. ,. &EE- ��r sc�uud: ,. SEE CONOLU SChrcuu: r: 

CD 
□ HH-# 

CONOUCTOR SYMBOL - REFER TO SCHEDULE 

ELEClRIC HANDHOLE 

ELEClRICAL SPE'ClflC-"TIONS: 

llEMf&L 
1. ALL ELEClRICAL EQUIPMENT SHALL BE U.L LISTED AND 

IABEUD. 

JUNCTIOl:I BOXES mo FITTINGS SHALL BE or GM.VANIZED S1£EL OR COPPER 
FREE ALUMIIIUM. 

W!BES >,NQ Ct\BLES JO,\, NON-Fl/SIBLE 
U>CIJ. OISCQNtlECl' 
-480V, 3-POLE. 
NEW. 4K 

_rl,�ro �PUMP 
/ "' � 

i \ 
I RECOVERY \ 

\ 
WELi. j 

'- / ......_ _ .,,,,  
JYPICAL LOCAL DISCONNECT PLAN 

NO SCALE 

l 
,o l '4 1 #1  1 11r 
◄UO 11·6!:TSJ ◄ - 1 i.1ro Pl� 1,.-

REFER 10 NOTE 4 BELOW. 

CONDUIT SCHEDULE 
� CONDUIT COMMfNTS 

30;5(1.70 70 2. 1/l" FROM OULDING TO , .. ,1--2 
�0.70,70 7: FROM Htt-2 lO nn-..1 
�.10 1 1u FROM r,H,.;l Q 1-1H• 

BAU. f1ll.DS 

see -111111 Gc:1-ti:rwn F 
·nv.--.,E 11 re USi:-r OR ·>1 nn...r' 9 RW-# RECOVERY WELL 

ELEClRIC CONDUCTOR 

1lm:s. 

1. SEE CONIAACT DAAWING 14 FOR ONE-LINE DIAGRAM. 

2. SEE COHTAACf DRAWING 17 FOR ELECTRtc IWIOHOlE AND 
lRENCH1NG DETAILS. 

3. CONOUrr lRENCH 10 BE INSTALLED WITHIN LIMITS Of EXISTING OU3 
SG PIPE lRENCH WHERE POSSIBLE. 

4. INSTALL SPARE 1 1/2" CONDUIT FROM GWIRM BUILDING TO HH-4; 

""'"'"' T ""''''"' 

UNOWA'TEfl I ----:.-:C:-'?..'"':�~~-

NO lR�NSFOf!MER 
i) SERVICE DISCONNECT 

,' �iif r.;;::�r� 

·-·---♦ 

"'""'"' 
LOT 

·-·-·� 
f•l,An.iit()UHg 

J:§ii='.::2�:;:f��,�:..'.:'�:·�-=-�·�-==:.�==-.!::-----. ,._ - ~...:�:::--=-�:.:.--:- . ·-· --.::::::::::::��������:��i:::::=-1 � -- -- 1\.11/ ::c: -� 

� ARCADlS 
ARCADIS OF NEW YORK. INC. 

2. ALL Et.EClRICAI. WORK SHALL BE IN ACCORDANCE WITH THE 
LA TfST REVISION Of NfP ... -70 NEC. 

ll!GJQ MON CONQUTT IRGSl 
1. G.ILVANIZED STEEl, HOT-DIPPED ZINC, ANSI STANOAAD C80.1 

ANO COO.◄. 

2. �f,'.OTIJRER SHAU. OE AWED TUBE. &: CONDUIT 
�RPOAATION, lRWIGLE WIRE ANO OIJILE INC., DR EQUAL. 

NONMETAi uo lpyc) CQNPYII 
1. NONJ.lf:l",o.LJJC RICIO CONDUIT AND Fl1llNGS SW,U. BE SCHEDULE 

40, POLWINYL CflLORIOE ·ANO SI-W..L BE RESISTANT TO 
CORROSION 

2. CONDvlT NID FlTTINCS SHALL BE IN ,_CCORO/.NCE YolTH NEt.l,_ 
STNIOARO TC-2 ,_ND TC-3, LAlEST RE\IISlON. 

3. MNIUf,_CTVRER S1W.1. DE' CAHLON El.£ClRIC CONDUIT CO., 
TRIANGl£ PWC CO., OR ECIJ,IL 

_;i .__s· 
(-

----

\ 
I \ . 

I 

1. GENER"1. 

1'. "1.L CONOUClORS, UNLESS OlHEffWISl: NOTED, SHfil BE STR>,NDED 
COPPER, CONSlRUCIDl Of SOfT DRAWN OR ,_NNt/J.fD COPPER, 

B. CONDUCTORS lt,ISIJLA 110N SHfil BE COi.OR COOED, WITH COi.OR Of 
IHSULA 110N ONE C()(.OR THROVCHOIJT 1HE ENTIRE RUN. 

C. 120/240 VAC. SINCU: PIMSE. 3 WIRE 
CONDUCTOR 1 - BLACK 
CONDUCTOR 2 - RED 
NEUmAL - WI-IITE 
GROUND - GREEN 

2. LOW 'JIJLT,_GE CONDUCTORS 

1'. /,I.I. CONDUCTORS fOR POWER, LIGHTING ,_ND 120 V,_C CONlROI. SHA°U. BE 
fl"'lID A MINIJ.IIJJ.1 600 V/1.C. 

B. CONDUCTOIIS SHALL BE COIJSTRUCTED OF UNCOATED Cl.ASS C COPPER 
CONCEIITRIC-LAY-STIIANOEO YIIRES. 

C. POWER AND LIGHTillG CONOUCTC!lS SHALL BE T't1'£ 
lliHN-900/111WN�2-90C WITH PVC l�SVU.11011 /JlO N'11..0N JACKET. 

3. INSTRUMENTATION C,_BI.ES 

lY!ISTtD PNR Of HO. 1B AWG Tltll-lED CO,.TEO Cl,\SS C COPPER 
CONCENmlc LAV STRANDED 'MRES 11111-f AN AI.VMll,f\JM POL 'rESTER SHIELD 
ANO COPPER DRAIN. RATED FOR 600V AHO COi.OR COATED PVC OUTER 
JACl<ET. 

4. CONNECTORS 
1'. PIOTAIL Sl'!J(,ll/0 110 AND SMALLER, USE TAf'FJIED .SPRING YolRE Nl,ITli

MAIIUFACl\JRER SHALL BE IOEAL \\ING NUT, BUCHAN/JI B-CAP, T&:B 
PIGGIES. OR EQUAL . 

e. fOR TERMINATION Of ,., CONTROi. V,,�S TO TERMINALS. ·ust: INSIJU.,TED 
COMPRESSIOII SPAllE 'l'YP.£ CONNEClORS. MANUFAClURER· SIIAU. BE 
8\JRNDY H'!DEliT, T&B S'T,_-l<ON, OR EQUAL 

C. SPUCE"S ANO lERMINALS FOR 16 ANO LARCER SHAU BE COPPER 
COMPRESSIO!< T'IPE.. MANUFAClVRER SHAU BE BURNDY l-l\1JENT OR H'11..UG, 
l&B. STA-CON, OR EQUAL 

D. FlXlURE CONNECTIONS r.v,:NV,,.ClVRER SHAU BE T&:B ST,_-KON SERIES 
PT-661.1, IDEAL CRIMP SLEEVE NO. 410 Wl'IH LONG B,_RREI.. OR EOUAL 

liWliLtllllWl. 
1. CROUNDING Of fl,EClRIOAL S'ISTEMS AND EQUIPMENT SHAU.. AT A M,INIMUM, 

ME£T Tl-IE REOVIRB,IENTS Of 'IHE NEC ARlla.£ 250 OR. SHALL EXCEED 
ARTICI.E 250 AS HEREIN SPECIFIED. 

2. ��T����t�,\-l�
N
�w:�:iw��y�i�

U
fJ�o�

S 
�

ROUND 

SCI-IEDUU:O ON TIJE PLANS, 
�- GROUNDING ELEC::lRODE CONDUCTORS SHAU. BE A MINIMUM Of NO. 6 AWG 

BARE SlRANDEO COPPER. 

4. GROUND ROOS SH"-U. BE 3/4" DI ... METER, 10 fttT LONG. S'TEa CQn£ 11111-f 
COPPER MOL l'Ol WELDED oil ELEClROI. YTICAl.l.Y BONDED TD EXTERIOR, 

5. Al.l. CONNECllONS SHALL EiE MADE WllH COMPRESSION OR CADWELD 
CQNIIECTGRS. 

� 
1. EIICI..OSVRES SHAU. BE NEMA RATED fOR LOCATION UNLESS OTHERl\lSE 

NOTED. 
2. WET "OCA llONS OR OUTDOORS. ENCLOSURES SHAU. BE NEMA TYPE 4, 

STAl!ILESS STEEL 

3. ENCLOSURES SHAl.L HAVE NAl,!EPU.,lE ON lHE' ElITTRIOR IDENTIF"l1NG 11-fE 
,_PPllCt, TION FUNCTION Of 111£ EOlllPt.lENT OICI.DSEO. 

WIRING PEYJCES 
1. RECEP-T�LES MARKED AS CFCt SH-'U. BE or THE GROUND f"ULT CIRCUIT 

INTERRPVTER TYPE. W,NUlfiCTURER Stw;L BE GE TYPE TGlR 20, OR EQUAL 

2. SWITCHES 

"- LICHTillG SWl'!CflES SfWJ. BE RATED 2.0 MiPERES AT 277 we. TOCOLE 
OPERAlEO, PLASTIC ENCI.OSED, SINGLE POLE, THREE-WAY OR fOl)f!�WAV AS 
SflOWII OR REQUIRED. MAN\Jfl,Ci\JRER SHAU. BE P&S SERIES 2Q� I 
S£PClflCl.llDN GfWlE, OR ECU.AL 

B. SWITCHES SHALL HAVE SILVER AU.DY CONTACTS ANO PROVISIONS FOR SIDE 
ANO EWlK WIRING. 

C. EACH SWITCH SHAU. BE SUITED fOR FULL-RATED C>P/>CITV ON !UNG.STEN 
FILAMENT ANO FLOURSCOIT I.AMP l.DA.DS. 

3. f/>CEPLATE ·AND COVERS 

"- FINISHED ARW SHALL HAVE STAINLESS STEEL 'rfPE 302 ALLOY COVERS. 

B. WO AND CORROSIVE AREAS SHALL BE WrATHERPROOF COVERS WITH 
OASKEf\i. 

NORTHROP fl/lUMt.WI COI\PORAT10tl • BEllif>�GE, IIEWYORK 
OPERABLE UNIT 3 - FORMER GRUMMAN SETTLING PONDS 

ARCAOIB Pr.ojtttliJp. 
NYllll 1414, I ,01.ooooa 

ELECTRICAL S ITE PLAN 
Dale 
AUGUST 2000 
llflCAOI& 
a'n:i Tdwp.U� Rud 
tP.o. o .. ss1 
ljtlCUl-t.trY 0,11( 
hi ll&.«B,J120 
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400 

, - - - - - - - ,  
I EXISTING SWITCHGEAR I 
I PM46884 I 

½ - - - - - - - _J  LiliJ 3-PHASE TRANSFORIAER IL -;l lJ,llkll (PRI) / 480V (SEC) 
� � (EXISYING) 

Hims: 

1. PROYIOE 2 f12, 1 f12 GROUND -J/4,•c. FOR E,l,CH 
UGHTINO mo RECEPTACLE CIRCUIT, ONliss OTHERWISE 
N01£Tl. 

2. MAIN !)ISCONNECT SHAU. BE LOCATED AT BUILDING IN 
ACCORIW4CE WITH NEC. 

3. IIEFER Yo SHEET 13 FOR RECOVERY WW. ROUTING 
INFORMi'.TJON, 

4. REfER TO IMPU: L£lF EHVIRONMENTAL MCC/ CONffiOL 
PANEL AS-BUILT DAAWINGS FOR ACIDITlOWJ.. DETAILS. 

SEE NOTE 2 4 OM DISCONNECT 200i'. DISCONNECT j � (EXISTING) \. ;i (EXISTING) 

llM!l!!!. 
'JI\ 
00 
301 
50 

D 
,oo 
400 

r -1 

I � I I � �  I 
I I ,_ SERVICE I I L--- SERVICE r. ENTR/1/ICt r. ENTRANCE o RATED � RATED 

200 L--------' v✓ ¥ I 
_ _ _ _ _ _ _ _ _ _ _ _ 

TO EXISTING SVE BUILDING _ _ _ _ _ MCC- 1 

�� � �  - - - - - - - - - - - - - - - - -- - - - - - - - - 7  
I 

I MASH 
WGS BlANK 

SPACE 
(&-INCH) 

BlANK 
SPACE 

(12-INCH) 

BLANK 
SPACE 

(6-INCH) 

FVTURE 
DUCT 

HEATER 
(6-INCH) 

OLAN!{ 
SPACE 

(12-INCH) 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

TRANSIENT 
VOLTi'.�E 
SURGE 

SVPRESSOR 
(!VSS) 

L _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ J 

w ,u:: 

DUA.t,/lTTV 

l 
:,_ 
2 
l 
l ' 

l Si:..11JJ 'I 

RECOVERY 
WELL 

' PUMP 
RW-1 

(P-110) 

CONDUCTOR SCHEDULE 
$U• GMUt,p 
112 f12 -·· I •fD 
, Q 1# Q "° 1108 
M 1 ,.. 
f2 1 16  

_t:310 ! ••� 

� 
314'! 
1" 

31 .. 
1 

1 117' , ,,., ... 
1i 2 ,rr 1 1-'HOViu,c. 

RECOVERY 
WEJ.L 
PUMP 
RW-2 

(P-120) 

COMMENTS 

-

p�-,,US.E"-T OR •n1ww,2"" 

AIR STRIPPER 
AS-400 

�mt 40 HP w��1i0 
NIP COIITROL 

PANEL} 

301 

r.:: :il �r-;J.... 480-

� 
120/24DVAC 

[J 
PANElBOAAO 

PB-I 

U£Cmi0 
UNrT 

HfATER 
EUH-1 
(PUMP 
ROCM) 

El.£C!RIC 
UNIT 

HfATER 
EIJH-2 
(PUMP 
ROOM) RECOVERY 

WEll 
PUMP 
RW-3 

(P- 130) 

RECOVERY 
WELL 
PUMP 
RW-4 

(P-140) 

PANEL PB-1 ENCLOSURE: NEMA TYPE 1, CABINET MOUNTING: SURFACE 
VOLTS: 120 / 240 PHASE: 1 .  WIRE: 3W 
LOAD SERVED LOAD' K.VA BREAKER 

_CKT Pli CKT 
A B !(MP POLE 

11.-i-i1::. .. Cvr"1"0LK00M or i6:AII! 2D 1 I I), 2' 
1 n.u<fra � PUMP KUOM - 0.5 20 1 11 8 • 
-lltHlS • OIJlDOOR o. ,......, 2D I 5 A � 

MAIN CO«lROL PANEL -� 1.0 20 , 7 B G .  
SI.MP PU>il' (P,800 0,7 311� 2D 1 9 A 10 

E� (CONTROl ROOM) � w 2 1 1  a . 12 
13 ,,, 14 

SFSl,CP 20 I 15 B 16 

SP/.EIE 2D I 17 A n 
BLANK 1 19  a _20 
BlANJ\ � 1 21 A' 22 
BLANK ·� I ll B 2,1 
DL,ANK , __ , 25 A 25 
BlANI\ .....,, 1 21 6 2.8 
B _.,.,K ""'""' ' 2; I\ JD 

lOTAL 2.5 J,1 
ltlTAL CONNEClEO KVA: 

1 0  000 AIC GOA. C/B, FEED: TOP 
Bft!iAKER CAD fK\/A 

POL.E AMP ',I\ a 
I ,, 
I 
I 
1 
1 
I 
I 
I . 
1 
\ 
I ' 
1 
I 

2D 0, , __ 
20 ,� o.� 

]I 
20 0.1 
20 
211 ,., 
20 
211 D,4 
20 ...-....:: ,_ 

,� --,..,._ 

2-0 2.0 

A: H 
B· 5,1 

lOTM.: ;,5 

LOAD SERVED 
11'1-'l-'..l-"IA:j"l:�- -A 
REOEPTA"' •s .9 

RfCE�ll\OLES . OlllOOOR 
ElilTUtlHTii 

8 fl,OW M1:1tRS ll'JJJ ' 
BOOSlER p_[j,IP !P."800) 

ff'! /l1 
Ef-2/ L2 

SPARE 
BLANK 
B<ANK 
l!IJI"� 
DLANK 
BIAMK 
BL/INK 

IIVNR 
A.F.r. " 
DTT 
Ef 
WC 
EUH 

te'A 
kW 
MCC 
MCP 
O.L. 
PB 
T-M 
V 
VAC 

ABBREVIATIONS 
���J�tJar�if.VERSING (SIZ.E 1 )  STARTER 
i'.MPERES 
OIIY lYPE. 1RANSFORUER 
EXHAUST rm 
�NCI.OSED MOTOR COIITROLI.ER 
=� ftfA1E!l 

KII.OVOI.T-i'.MPS 
Kll.OWi\TT 
MOTOR CONTROL CENTtR 
MOTOR Cl/lCUIT PROTEC'IOR CIRCUIT BRfAKER 
�0,,.0 
PANELSOAAD 
THERIML MAGNETIC ClllCl.lff BREAKER 
VOL'f]i 
VOLTS AC 

LEGEND 
Q4CLOSURE LiMrrs 

--u)--i l--
MOlOR STA/ml!, IVNR-lYPE EQUIPPED WITH 
1l'iERIML DVEIM,IDS (FULL VllLTMlE, 
NOH-RE\IERSING) 

-© MOTOR, l DENOTES H.P. 

J_ EARTH GROUND 

WJJ TRANSFORli4ER, POWER mn 
:) 

MOLDED CASE CIRCUIT BRfAKER 

'E-0 t: _  :j 
El.£CTRIC UTIUlY ME1ER CABINET 

INF/XX!; 
ENCLOSED SWTICH 

NF • NOII-FVs,mu: 
)(X n NEMA RA NO n • AMPi\CrTY RATINO 

CD CONDUCTOR SYMBOL 

14  



SYMBOL 
FA3 

WP1 

XA-1 

EF-X 

E-1 

EUH-X 

ARCADIS OF NEW YORK, INC. 

DESCRiPTON 
HVAC AND Ll3t-rnNG SCHEDULE 

MOUNTNG MANUFACTURER & PART NUMBER 
LIGHTING FO<TURE 3-LAMP FLOURESCENT, OPEN-T'IPE PENDANT DAV-BRITE CATI: 

\F332PP120 
l.JGKTNG FD<TURE , WALL PACK, HPS 

EXrT SIGN, LLUMINA TED 

EXHAUST FAN WALL-MOUNlED 

EMERGENCY LIGKTS 

UNIT HEATER, FORCED AIR, RESISTh/E 

WALL 

WALL 

WALL 

WALL 

DAY-BRITE CAT#: 
NWP070S12  

DAY•BRITE CAT#: 
1/ERW 

EF-t GREENHECK SBE•1H2Q-,I 
EF-2; GREENHECK SEHl--440-0-1 

DAV-BRITE CAT#: 
VU6 

EUH-1:CHROMALOX LUH-05-43-32 
CEL\NG EUH-2:CHROMALOX LUH-07--43-32 

EUH-3:CHROMALOX LUH-02-32-34 

OUANTllY REMARKS MISC. 
8 

3 

2 

1 
3 

1 

1 
I 

120VAC, 5!1-NCH TS LAMPS, 
PENDANT MOUNT FROM CEllNG AT !l'--0" AFF. 

120 VAC. 70 WATT HPS LAMPS, 
MOUNT 9'-G" ABOVE GRACE. 

SINGLE-FACE, RED LED LETTERS 
MOUNT N:" AfF 

120 VAC, WrTH THERMOSTAT 

MOUNT 8'.0' AFF. 

w/REMOTE THERMOSTAT ALL wll:DS-1 

120 VAC ACTIJATOR. EXTEROR BRDSCREEN, 

l FA3 

llllIES;. 

INTERIOf, NSECT SCREEN 

WlWll 

.,l. 
� 

* 
� 

® 

ct 
0 

El, 

MOTOR, # DENOTES H.P • 

E'A/IDI GROUND 

DUPLEX RECEPTACLE. 120 VAC 

SINGLE PDlE lJGlfT SWITCH, 120 VAC 

ENCLOSED SWITCH 
Nf - NON-FUSIBLE 
XX - NEMA RATING 
1Z - AMPACITY RATING 

ENCLOSED MOTl)R CONTROl.l.ER 
XX • NEMA RATIUG 

I fLDURESCENT LIGHIS 
I # .;, CIRCUIT NUMBER 

EXIT LIGHIS 

EMERGENCY LIGHTS 

THERMOSTAT 

W/oU PACK LIGHTS 
# • C:IRCUIT NUMBER 

1. ALL RECEPTACLES SHAU. BE GfCI PROTECTED. 
2. /oU OUJDODR RECEPTACLES SHALL HAVE WEATHERPROOF 

(WP) COVER. 
J. STRUCl\JRAL COLUMNS SHAU. BE BONDED TO GROUNDING 

SYSTEM IN ACCORo.iNCE WITH NEO. 
4. REFER SHEET 14 FOR CONDUIT ANO WIRING REQUIREMENTS. 

ARCAPl6 Pr1:1Je,a1 Nil, 
N'l1l01◄••• 1007.000Q3 

EQUIPMENT LAYOUT - ELECTRICAL 

Dato 
AUGUST2009 
ARCADIS 
8723 Towpath Ro•d 
(P .0. o,. BB) 
6,yHl'CUH, NV 13214 
hi: ;I 15.44G,t170 

1 5  
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" < 

THIIILAll 
REPIIESENTIONE 

INCH ON THE 
01\�0RA'MMa; 

US!TOVERlfY 
,iQURE 

REPROD.UClkJN 
SCALE 

CONDUCTOR WIRE 
SYMBOL CONTROL WIRE GROUND CONDUIT 

D2 
D4 
D8 
D14 
040 
,A,1 
A2 
A4 
P2 

2#14 
4#14 
6#14 
14#14 
40�14 

11\ PR #1B 
121 PR 1!1B  
C4l PR #18 

2 #12 

wn:s. 

1#1• 3/4" 
1#14 314" 
1#14 314" 
1#,14 3M" 
1#14 1 1/4" 
1#14 3/4" 
1#14 ,31411 
1#14 3/4" 
1#12- 3/4" 

1. N..L CONTROL WIRE HOMERUNS SHALl TERMINATE IN MAIN 
CONTROL PA!IEL (MCP), UNLESS OTHERWISE NOTED. 

2. REFER TO SHEET 1-4 FOR POWER CIRCUmNG ANO 
CONOUCTOR REQUIREMEI-ITS. 

J. SFSI-CP SHALL BE LOCA1ID WITHIN MCP. 

4. DISCRETE HOM!JWIIS MAY BE COMBINED IN ONE CONDUIT 
PROVIOED CONDUIT IS NO MORE THAN 10� FULL 

5. AW,/..00 HOMERUNS MAY BE COMBINEI) IN ONE CONDUIT 
PflO\IIDED OONDUrT IS NO MORE THfJ,I 10� FULL 

D.ES� 
1. AUTODIALER 15 INOLUDED IN MAIN CONTROL PANEL (MCP). 

THEREFORE, HAAOWIRING TO AUTODIALER IS NOT SHOWN 
ON T]-IESE OAAWINGS, 

2. Plc ALARM IHOIC\TION UGH'TS ARE INCLUDED WITHIN THE 
MCP. lHEREFORE. HARDWIRING TO INOICr\llON UGHTS ARE 
NOT SHOWN ON 11-IESE DRAWINGS. 

J. AIR STRIPPER INSTRUMEIITAllON WIRING BETWEEN DEVICES 
AND AIR STRl]'PER CONTROL PANEL ARE PROVIDED BY AIR 
SlRIPPEll EQUIPMENT w,NUFACI\JRER. THE!lEFOf<E, 
HARDWJRlrro fOR THESE DEVICES TO All1 S!RlPPEll 
OOWffiOl PANa IS 1101 StlOWN, 

l'r!riiliulNM BTq,rla,,._ �-
•. 1

--f----+--------------f---t--i THQMAS P. ARMSTRONG, JR. 
I l"liidtubul fftti,1,11r"I N•. 

1--+---+--- -------------t--t---101523& 

l J'-0" 
OVERHEAD DOOR 

4"0 SCH.BO PVC AIR 
STRIPPER INFLUl:N1 

I I 
I I 
I I 

I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

DI TO SFSI-CP 
(TYPICAL 4 PLACES) 

ix, 

l 

6"� f.P. SEE 

BIRD SCREEN 
r CONTRACT DRAWING 9 

FOR TYPICAL FLOOR 
PENETRA 110N OET AIL 

-l--

rr, � 

BOOS"JER 
PUMP 
SY5TEJ.I 

12·-s· 

lJ'-0" OVERHEAD DOOR � 

______ P2 I ==r==== - - - --'--t-------' 
(TOPB-1) 
(TYPICAL 4 PLACES) 

la ARCADlS 
ARCADIS OF NEW YORK, INC. 

NORTHROP GRUMMAN CORPORATION • BETHPAOE, NEW YORK 
OPERABLE UNIT 3 - FORMER GRUMMAN SETTLING PONDS 

EQUIPMENT LAYOUT - INSTRUMENTATION 

ELECTRICAL 

l 4 •� ALUMINUM 
DUCT 

G 

( 

-401 
�o, 

. 0 
I 

lo 

ABV TEllMINAi::;;--$ 
1 ANO COM 
(TYP. BOTH ABV 

UV TE 
2, 3, 4 
(TYP. 

F 

( 

ARCADIG Projuzt Na • 
N'(CHIH64, 1007,CHI003 
Oat, 
AUGUST 2009 
ARCADIS 
8723 Tl)wp•tl Road 
(P.O. Box 68) 
Syracuse, NV 1321' 
T11� )ll,4411,hl0 

1 6  



i 
! 

JOA. 

\ ,<H'-
-

-
-

-

-

-l·� 

• 
SFSJ• "_<p_, 

FROM S� _L,___FR_O_M_P_LC _____ -< ;FSI-CP 
� 

o-(}-fi� 
AU'fO 

D-;M

t-0 

D-;M

t-0 CHk! 
TO PLC (SPARE) TO PLC 

•SFSI • SECONDARY FAIL-SAFE I1-/TERLOCK 

SCHEMATIC RECOVERY WELL PUMP 
(P- 1 20  AND P-1 30 ARE SIMILAR) 

0 

SFSI• 11:T: • 
FROM �� >---FR-O_M_P_LC _____ ...( ;fSI-CP � .J7 _r-, 

o-ti-a 
TO PLC 

��J 
,'.UTO 

•SFSI = SECONDARY FAIL-SAFE ltm:RLOCK 

CH� 
TO PLO 

SCHEMATIC RECOVERY WELL PUMP 
(P- 1 1 0  AND P-140 ARE SIMILAR) 

EUH -3 

2 1 1 2, 1 f12 GROUND 
-3/4"C. TO PB-1 

--- 2 #14, 1 #14 GROUND 
-3/4"C, 

T 

ELECTRIC UNIT HEATER (EUH-3) RISER 
DIAGRAM 

I 

2 f1 112 GROUND 
C. TO PB-1 

T 

2 1 1 4, 1 #14 GROUND 
-3/4"C, 

RISER EF-1 
(EF-2 IS SIMILAR) 

120\/ FROM PB-I -------r\ 

CR-1 1 1  

CR-121 

TDR1 

OPEN ON DELAY 

�� �� �� 
TO MCP TO MCP TO MCP 

�� � 
TO MCP TO MCP "' ., t:t--------------------------------.1---------,--------------------.I_--------------� �41 er:f� o--f� �� 

!' 
i 

0 

\ Ill . o  

\ I 
\ I 
\ I 

0 

\ 
\ 

I Ill 0 

" . 

= 

RED D□ECTABLE MARKING TAPE, 12" 
BEi.OW FINISHED GRADE 

I 
/ ,  

I 
0 I 

TIE��t11tl!�� 

ELEOlRICAI. HANOHOLE 
(ST�CKED 12" SECTIONS) 

TO P-1 1 0  T0 �1ro TO �l� T0 �1� 

SECONDARY FAIL-SAFE INTERLOCK 
CONTROL PANEL (SFSI-CP) 

,1 0 

J· }, 
a 

== :>--t 
WIDEN TRENCH 

GRADEr 

ELECWJSMir!cM·:Ul�
J 

12· 
2 # 1 2. 1 # 1 2  GROUND 

-3/4'C, TO PB-1 

I \ 
I \ 
I \ 

a \\\ . . . 

\ . ' \II : . . 
Q 

Cl • • • 
'-- ....... 

Ill 

0 

-
• 0 

· . - . . � . . 

. . . ¢ :  
. • . 0 

I 
I 

/ AS NEEDED 
/ I ABOVE CONDUIT 

I El!;Cl BliCKFIU.. COMPACTED. 
I 16" MIN. COVER TO TOP Of 
' POWER CONDUIT. (SEE NOTE 4) 
I , ,,,.. _,, 

SEE NOTE 1 

NQTtS Csont )· 
1. SPACUla SHALL BE 6" MIN. FROM CONDUIT TO 

TRf.llCH WAI.I.. 3. CONDUIT SIIAU. BE BUIIIED A MINIMUM OF 2,• BEi.OW 
1/0,\D CROSSINGS IN ACCRODANCE WllH NEC JOO.S 

2. WHEflE i.tOfl[ lllAN ON!: COtlDUIT IS INCUJl)ED 
IN TRENCH, f'RO'l'IOE 1\IE F'OlLDWl/'IO SPACUIG: 

- Y MIN. l!ElWtCl'I POWER CONOU�S 
- J" l!llt BE1WE£N CONl110L 

CONDUITS 
- 6" MIii, DElWEEtl POWER AND 

CONTROL couourts 

4. 111 ARU.S /ILOHG ACCESS ROAD WHERE 18" COVER IS NOT 
A(;HIEVAllLE, PW:£ 2· or CONCRETE COVER mo 12· OF 
8'.Cl<fllL ABOVE aoNOUIT. 

5. tNSTIU SECOND, SPARE CONDUIT FROM TRE:AlMENT 
eUtLDING TO RW-2, 

ELECTRIC TRENCH DETAIL 
NO SCALE 

l-----t--+--------------+-l--l
f'n.lsuiat'41Enunuh N.lffll 

THOMAS P, ARMSTRONG, JR. 

---��----
16" AIN. 

, .... . ... -... . 
c::::::::=:::::;::::::;:::::-;✓._ .,,: '::>.�:.� .-..::::::::=:::=::::::::::=� 

l,WIK�:z;;;;sJ)'.:;::,tr; ,:, : ,  ::�,= ,,,_, 
P�OYIDE�: HANDHOLES 
(HH-1 THROUCH HH-5) 

EACrl 17""30" ANO 
IDENTIFIED AS "ELECTRIC" 

SECTION 
ELECTRICAL HANDHOLE DETAIL 

NO SCALE 

2 #12, 1 /1 2 GROU!ID 
-3/4"0. 

EXHAUST FAN SCHEMATIC 
{EF- I ANO EF-2 ARE SIMILAR) 

NORTHROP Cl/lUMIMN CORPORATION • BETHPAOE, NEW YORK 
OPERABLE UNIT 3 - FORMER GRUMMAN SETTLING PONDS 

ARC:AOI& Prrij!ld Na, 
NY0014ti'4t l807.D000l � ARCADlS 

EQUIPMENT DETAILS AND SCHEMATICS 

Oa� 
AUGUST 2009 

ARCADIS 
G7"ll hWpa\ll Ro;id 
(P.O. Bak'60) 
Synom1, NY 132U 
Tai; l15.U.IS,.111'l0 

ARCADIS OF NEW YORK, INC. 
ELECTRICAL 

1 7  



� 
! 
� 
:,: 

► ., 
� II! 
$! 

0. ., 

0 u 

� 
! � 

� 
0. 
w 
� 
� 
ol: 
;'? 
* 
� 
I 
! 
� 
o;: 

� 
ii! !? 

t_ ia  
w �  

[ 5  u. o  
� 5  
� i  
� g  
:i i  

FIRST J-IJ llES 
IN TOP s• Of PIER 

©1---I 

ARST J-IJ TIES 
IN TOP 5" Of PIER 

1- � UI 
. .  !!, � 11: !!, 2 8 
(j l t; .i 
- o  � 

� .. . - � 
.; 

i i  ·a B 

9� .. _ 5 1 � il 1-
� Q  i ll' S  § � �  - i 1 g ;  0 � 0 [ H in  
::: � .; lt ii-� f:i" n: g  ffi .1 � .X l', � 

� i  � � � G  ;fJ 

J 6  D IA  OWL 
8 TOTAL PIER OWlS 
SPACEO 6"t/t 

2" COVER ON 
TIES 

OETAIL A - TYP FOOTER =,�-;;,-...,-

n 

f6 DIA OWL 
B TOTAL PIER OWLS 
SPACED 6"c/t !,C,\X 

J/ l" DIA ANCHOR ROOS 
ASlM Fl 554 CRACE J6 

JYP WINO COLUMN PIER 

,· � !  � e  :t ,. : , I J/4"•1'-u >� j • I j I j 

i 1 ,;.·-,·-•· bd 
Cf• 1g"n;>i,=iv,,nn;.1,;,;.:::ooo,,,,.-;;, • .-.. -.=. n=,=--=-�= I rti:-_:"'.:"::::-_- -

.. 
•-- --- , :, -L:f -\r-1 �-u;,,��; - c.1.,.1,._Vn,.;:,rii Ur"OOID ,. o· J 9/15/09 AS•8UllS 

? 2/02/01 WLUI/Jf LltJ!: Ull\'ED 1D MA1QI ll□AWC S!IOPD�.,\,'t/llfC 
1 1123/09 MALLER TIE SP>.r.lfll Al IIU:RIOR PIIJIS. 

UIETO VERIN tlo. Doi< Rovlalon1 FIGURE 

t 

/,Ill 
/,Ill 
Mil 

Dy Clul t 2 u 2  
THIS BAIi 

IIEPRESENTS ONE 
lNCHONTHE 

ORIGU,IAL�NO: 
REPROOJJCTION 

BClol.E 
ltlf�,4��EJrnv,g;Ttie = wmv 

�
-IEO IH1H!! 'Tln,EllDQ:�MA'I' 

fCIT I! tO� AI.. 
ME�\'nw !l�J���:WTJQ.IT'MUXPlll�H v.nifffil 

:,, 

1o 

Gllll llllE

�

L____

I 

BUILDING COLUMN
\ 

->/"6G l Ji I" Ctl'.MFIR ON All 1N TOP s· or l'IERI 
,� � �

-
/rxPOSED EDGES 

2" CO\/ER--

WII 6" COMPACTED 
GRANULAR FIIJ. 

s·-o· __ 
SQ 

OETAll 
SCM.£: NO SCAU EB 

I 
GI�! LINE 

SW) 
Oil 
GRADE 

Z CJRT

� 

TOP OF '-_,, ,--WINO COLUMN PIER 

OIWJC 

l-/5 OWLS 
AT WINO 
COLUMN PIERS 
J'-o• WO SLAB 

J3 0 IO"t/c EA WAY 
(ffl' rA Sill!'. Of 

'- BUILDING) 
, --.._CAAOC BEAM 

1.I 
s· J _8· 1 .r 

WALL 
r-s· 
rilJl' 

DETAJL 6B SCAll; l/4. • f•o• 

J 

� 

. 
I 

;,, 

ft,ir,uliil'IIJl111�"f't 11-

AARON A HUNT 
P"filn.+11Jl f.P'Offl:1�'f,I&. 

OB.l71':18 ..... If2,l ... wd NY _,_,., , ...... ., Mfl MIi 

T""�"""'· CSG 

leb.LblJby ltWNOW 

� ARCADlS 
ARCADIS OF NEW YORK, INC. 

�
0>L....,,11,mPf_,,,....,_, .. C<>TAS 
IUIWH::o�ll .[--ClklH' noa &UIUWiiiilON z OF UfV/YOlncl"f,\ll.filUl;l,.TIIOfll.AW1 

26"-o" 

SEE DETAIL A 
THIS Slf:ET 

., ., 
� 

;., 

_A TOP Of PAl) 
El 128.81 

,·-o· -
-1'.::L J'-0" 

◄'-8" 

TOP OF WALL 
EL 128.98 

I I 3•-0· 12·-s· 

m-i\ llllS SllEEI 

b 
I 9 ;,. - -- --- --- - - - ----------

i i '•H• 

I ·-o· I 
TOP OF '/(loll. 

EL 128.98 

_n· 

4 
·� 

,9, 
5"-o· 

FOUNDATION PLAN 
]� . ,•-o· 

NORTHROP GRUWAAN CORPORATION • BETHPAGE, NEW YORK 
OPERABLE UNIT 3 • FORMER GRUMMAN SETTLING PONDS 

FOUNDATION PLAN VIEW AND DETAILS 

STRUCTURAL 

I 
WIIJQ 

-

3'-o· 

COWi!� 

-

s·-o· 

ARCAOIB rropt-1 flo.. 
NY�01◄04.I007,D0003 

Date 
AUGUST 2009 

ARCADIS 
8723 Towpath Road 
80,c 66 
5�:w:ute, NY 13214 
_T_��1S•4�11•5l20 _ 

� 

''i' 

Cl WIND 
COLUMN 

--- --

·r 
':! 

1 8  



\o 

.1' r 
,;,·-1'-o· 1=-s------J 

3/••-,._··kd 
THlSIIAA 

ill&IIWHTIQ!ff 
INCHONntE 

OfllllllW.Dlll>Ji'� 

o• Rlij JOIST 

/
1/'1.' IMJl5TURE RESISTANT 
Cl'P BOARD 

1/2" JOl"11 FILLER 
AIID SEA\NIT 

L----------,----- -------- -- - -- .£��� - - ---------··7 
' I i ,_� �� I 

EL 178.!IB 

DETAIL 

2'-D· 

GD 

DETAIL 

I• 0 IO"c/c 
EA WAY TOP ANO 
BOTTO� BARS 

6" 

DETAIL ® SCALI: l/4. z f-(1" 

0 

I 
,. 
I 

l" 
I 

uae TOVfi:,tlPt' 
mu•• 

UJlllOOUCTIOM 
IICAl£ 

2' s ' .. 
I 

15 II 9
°
<{< 

conER Ii SLAB 
EA WAY 

[L 128,46 

Ji O IO"c/c 
EA WAY CEmER IN 
SLAB 

CD 

le, I � 

i 
01/TSll)[ Of__/j 
f01111l'l111DII : 

AIID GlftT UNE 

TOP Of P,\O 
EL 128.81 

1/2° JOINT flLI.EllJ 
AllO StALAIIT 

1 /2" JalNT FILilll 
AIID SEALAIIT 
(TYP EA SIDE 

Of RAMP) 

LOW PO 
SI.AB DN , 

EL 1 

HIGH POl"11 
SLAB ON GRADE 

EL 128.48 

/2" MOISTURE 
GYP BOARD 

COLD METAL fOl/t.11:D 
CEILING JOISTS 0 

16°o/c 

-- �------

, . 
I 
i 1 1/2" DEEP SAW CUI 

CONTRACTION JOINT 
(TYP) 

I /2' JOINT FlLLfJI 
ANO S£A1AN1 

(TYP) 

� ��-=-= -'=-":\ 

l - :::;i 

l / ���:

=====

� 

;-"' 

/5 "If" BARS 
0 9"c/c 

C �---'-----......J'--1--

COILING 
0000 J.IMB I 

I 

$ flT FRAMING AIID GYP 
BOARD AROUND BUIIDINC 

1� 
COILING DOOR J/lllfl 

_ 8• � 
GIRTS (TYP) 

�___,Jc;'-:,2_. --+-----------"J,...'-..!B'---. -----------1 ""---= OF RAMP 

l0 COV£R 

TS MH P111rn 11•1 �un N•, 
INCREAS£0 !l Sil( Mil _ olom 

INT UQl)lrx:,\QOIIS .WI 

Da1.l..,,nfll; Oi•• bv 
MH MH 

1/2" JOINT FllER 
ANO SEALAIIT 

AIID CONTROL ROOM 
CONCRETE 

fa ARCADlS 

CIR! UJE AIID 
OU!SIDE r.\CE 
Of fOIJNl!AIIOIJ 

SLAB-ON-ORADE PLAN 
4 CONC EQIAPUENT 

FOUNDATION 

NORTHROP ClRUMMAN CORPORATION • BETHPAGE, NEWYO�K 
OPERABLE UNIT 3 • FORMER GRUMMAN SETTLING PONDS 

S LAB ON GRA DE PLAN VIEW AND DETAILS 

STRUCTURAL 

ARCADl8 ProJID;c.1 No. 
NYOlJ1<D0, 1'D7.D0003 

01le 
AUClU6T 2009 

ARCAOIS 
8723 Towpath Road 
Box es 
S�,..:Qlel NV 13214 
T,t 11Mc8-91'20 

\o 
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SECTION 
TYPICAL DOWNSPOUT 

. 
DESIGN INFORMATION 

OESkiN ROOf lNC I.OM 

�=v'��= 
NET N..UlWA9l£ DESICH SOI. BW!lt-C lfltiS.'IIAl[ <- - --, 
DE�H 51,1)1 LP,IJI 
N'l'SBC 200' StctlllN H,11J6 

<AAUllll ! ... Ll!AO 

=·=:::tlf'rfc.t\\ " 
·Pi?r�'=i fk..o

. 
"' SI.""" """" ,..,.-IOIJ). "'  

D£SIGN .... """' 
N'1SBC 2007 SCCTION T&09 

Bl.SI: IMO -�P(Ul I HI WM �,., ,.... _,,ia:r- • •·" 
::��:f • 
lllfERNAL PRESSlU!E CO[J1UNI' 0.18 
COMPONEMIS N40 CtADOt.lG LQIJ)S 

ROOF: 
ZOHE 2 +10.2 PSr, -42 PSF •= 
ZOJ£ ◄ +25 PSf, -21. 1 PSr 

D£'31CN SDSUIC UWl5 
N'1'SBC '2007 SECTION 1613 

S[ISIA'.: UWl .. PORV.NCC flCTOR • 1.25 
loWPm SP£CTRAL RESPONS£ ACCEl.fltAOONS " ,,. 

s, o.a, 
SIi C!US1 0 
91C1TW. � CIJF,l'fal.l1$ 

5d1JUl7 
$,di O,il1 

$8B1C � �T.-.r)J'Ct n 
Al.!IC WSUJ: � ft= S'Yffl)il 

�Mb mil . flWltS O<'.sl:II S\!V., 
l"ltn 'l!u....,- ..,. �IIM • OPS  

S[p.c: - C0Cfrttll! C. 
c, i!l'.Ll �I" l""""'I FJIJJl!S) 

�C l,IDl\l'.A.OOH f�IIIC 

J/◄"=1·-0· 

(NYSBC 

PilJ.J. ��::itl"�J).,oo !Al""'- fCl!t[ l'IJotlWII[ 

•. 
'. 

2007) 

20 psf 
10 p,I 

lOOCI p.1 � 
("!In ........ 
""""'..:""') 

20 PST ... 
I.I 
I� 
)tl � 

£1\IE EL 10.48 

HQJ£: THE PRE-ENGINEERED METAL BUILDING 
SHALL BE INCLUSIVE Of lWO 16" ROUND DUCT 
PENETRAT\00 PDINlS. PLEASE SEE APPROXIMATE 
LOCATION or DUCT PENETRATION POINTS ON 
CONlRACT DRAlliNG 7. WALL PENETRATION KITS 
Will BE PROVIDED BY THE BUlJllNG 
IMNUfACTURER ANO SHIJ.l BE INSTAI.LEO IS 
DIRECTED BY THE INSTALLATION INSTRUCTIONS 
Al.SO PR0\1DED BY THE BUILDING w.NUfACTURER 

[AV£. fl 14HB 

ffi!SIJ[O 0.00R /.T 
SUMP PUMP EL 

1.W1 

Q!l WAU. EL 1 26. �8 

I\OOR n 12M8 \_ - ---------------- ·-------------------i . 
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WEST ELEVATION 
DATUM ,NOlES: 
1. ELEVATIONS ARE BASED ON THE NORTH AMERICAN 

VERTICAL DATUfA Of 1 988. 
2. COORDINATES ARE BASED ON THE NEW YORK 

STATE PLANE COORDINATE SYSTEM Of 1 983, 
LON<l ISLAND ZONE. 
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NORTH ELEVATION 
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SOUTH ELEVATION 
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P10f1ub,1111I �•I'll Nu. Dale 
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ARCAOIS OF NEW YORK, INC. ARCADIS 
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GENERAL 
I. qlW.l1V or CONSIRUCIIOII RElllJIRtO, fDlftllllMIICE lMI.S or 

t,,lf!l(IWISHIP, IWll/f/\Cl\lR\NG AllD llll>USIRY SUW)AADS, 
STI!(h"Gllt NiD PtfrSlc,11. REQU1R(l,(O/lS OF IM1Elll/llli. COJIFOR
JMNCE TO CODES ANO

. 
Rl:CUJ../.110/IS, Gl/AAANT£[S AIID 01MER 

Pfl()Jtl:l RtOUIREM!lffS ARE sPCClflED IN THE PROJ£CT IIANUIL 
2. ,r W.TEl!W.S, oumn11es, .STROIClllS 0� SlZ[S INDICAm> UV IIIE 

00/\WINGS OR 5Ptb'1C>.lJONS 1,/!J; 1101' IN AGftffMOIT Wf!H lie( 
N01E5, TI!( lll:mR OIJN.JIY AND/0� GREAltll 00!,lll!TY. SmEJIGTII 
OR SIZE INOIC.\IED. Sl'l'Clllll>, OR ll!JTED SIIW. BE PRO,/JCED. 

3. PERfOffl,j ALL WORJC ill COORO!II.\IIOH WJIII All. ORi.Wltl!IS I.NO 
u,roRJMIXIII RF.wEO TO SJRUCl\lAAI. WOil!(. Al/( Qw«;[S 10 
THE (OOIP"E)IT RUJ\/JR1NC cw,11a:s 10 Ill( STRUCIUIW. 
S"ISlEl.4S SWil DE REO�IIEO BY A Pl!Ofl:SS!ONl.l ENrn!IECR Af 
110 COSl TO THC OWi� ,mcl SLUMITTEO 10 IHE EJICINEER. 
SU(JJIITTAL Sill.IL UE I.CKl!l)WLCOOfD ii WRITING DEFORf 
00,JtlNING COIISTRIJC110H. 

4. 11 IS SOW.Y TNE COHIRACTO,'!'S RE5PONSIDIU1Y 10 DUERMJNE 
ER!CTION l'flOC(l)\lff[ MIO S(O\JOICE 10 ltl�Rf TliE s>JUY OF 
TNE SrRUCllffi[ Allil 115 COl,IPDIIOII PJ,RJ5 OUlll!I\, ERECIION. 
1111$ IJ�UDES, Ill/I IS tlOf LIMITED TD. llf'. ADl>IIIOll or WII\IEV
ER lt�POIWIY llRACtllG, GU'IS OR �C-OOWIIS UAY BE IIECESsNll'. 
S!JCH W.IERW. SIIAI.L B( RfM!NEO AIIO Stl',LL RD.WII THE PRO
rotrv (If TIIE COl�ClOR AFT[R COMPLEOO!I Of THE PROJECT. 

5. fACIUTll:S II/\\'( IIED! O£S[OIIOI FDR Df.SIGN LO/JlS 
SIIOWN OR SP(CIHEO. Ill( COHllll.CTDR SH.Ill BE �(SPONSJBLE 
roR fl,c;IUlll;S SUBJ(CT 10 CONSrnucnotl LOADS (XC([JJIIIC TiiE 
OESION l0.\0S ANO Sf!All 11011n' "°' Etl!l'OIEOl or Wf SUCH 
I\IIO(TIOIW. Ul,\OS. 

6. ALL OJJ.l(NS)OHS AND EllVAllONS IIDIED IIJU5 (•). Otl 
S11lUCl1J((£S SHOWN ON l)jf ST1!UCTUf<AL OR/\WIOOS 
511!1.l BE l'tl!IFIO> OY lllE �llAOlOR �• nrt AElO OR WITH 
11 IE EOUJl't1ENl 1/AJIUF),CnJRER ANO SJIALL CO!lrOIIM TO THOSE 
SH��N ()II CITJ� DAAWlfl� 

7. DESIGN (OAl)'l; BASED ON NEVI '(0RK STATE 2007 BUILDING COOL 
S£E ELEVAllO� \/JEW FOR LOAD VALUES. 

FOUNDATIONS 
1 .  THE CO!IIRI.CTOR 5/fALl BECOME FAUllJ,\R Willi THE.SUR\ltY ANO 

TNE SUllSUffFAC( IN\IESTllllllON REPORT BEFORE BEGINNING 
CON5TllUCl10!', 

2. JloTIFY TJ<C EUCl>ID! AS SOON >S 1'05SIBU: OF 1,/IY JJl'IJS/JAL SOIL 
CQllllfTJOIIS OR SOIi. COl,IOITIO!IS Ill VARIANCE �J-1 T[ST OORltlCS, 
SUCH >S UNEXPE:t:Tfll SPRING OR SO:PAGI: WATER, W.lEffW. 
Dlfl'ERJIIC FROM TEST fl()RIIICS, OR � Of OUESTJONN!l( 
DFJ,/ll!IC CAP/.C!TY. 

J. $El rouNbATJrn,s Al EUYMIONS SHOWN. THE COIHRACIOR 
SJWI. \otRIIY WIIH TNE 0,01NE£1l THAT EACH FOOTING PIJCF.O 
IS BEAA!tlG 011 DESlCtl �,1.TERJAL 

6. CONCRETE GENERAL NOTES APPLY TO FOUNDATIONS. 

7. roor'l'CS SHALL REST ON UNDllill/ttBED SOIL OR COMPACTED 
SEUC"I OR CONCRETE FllL OR ROC)C, 

8. 1.£\'aS or IJACXFILL AGAIIIST CONCRETE WALLS SHAil HOT DIFFER 
DV uone lit.IN r-o· ON EnHER SIOE Of !/ALLS UNLESS 
/.DEOIJ/ITEL v mw:ro. 

9. PROT[Of EXCAVATION 11lOM llOOOIIIC llJIIR. ALL \'1/,U.S mo 
rl.OOll f!W.QIG UP 10 ANO UICUll)ING- GllADE LML 11.00RS ARE 
111 PLI.CE AHO IJAC�Fll.UlD H,\S OEDUN. l'IAT(R LML 511.11,L BE 
11,\�lf-'INED Uf.l.011 ,XCAVATIOII AT ALL lf!AES.. 

CAST-IN-PLACE CONCRETE 
1 .  COIICIIDE SHAU K'.\'C l1jE rllU.OWIIIG MINllt!JM t:OIWRESSl'iE Sli!Olll!M Al 28 DAYS: 

•.ooo POU/IDS PER SOUARr INCH (PSI) wm1 QlTIWNED 'AIR FOR ALL CONCRETE 
U!ILESS �CffCALLY l101CO OTiltRIIISE IN SPCCll'J:Al!DNS Oil OIi c01mu,r:1 
011.\�111GS. 

2. ALL CD!ICR!;JE WORl< S1Wl. B( 01 ACCORIMIICC Wint jlE DU�,0111G COO[ 
REIJ(IIR(M!;JHS roH STRUC)UIW. CONCRClt N:J 3111. TOLClW!CtS 5IWJ. BE IN 
IIW)RCAIICE wml Act J.7. Sl:CTIOI/ ll.1.  TCLEIW.ICES fllR' lttlilfoRCEO CONCRETE 
DUILJllllOS. 

J. ALL REINFORCING STEEL SHAU. BE NEW DOMESTIC DEFORMED BILLET STEEL CONFORMING 
TO ASTM A-615 GRADE 60. 

4. ALL R£1NrDRtDIG DETAAS SIJALL CCUff)RII ID 'DETAAS AHO OETAIUNC Of COJ/CJlt:11,
REINFOf!CEMfNr, AC! J15, UNLESS OEllJLEO OIIJERWISE ON niE STRllCTUAAL DRAWINGS 

5
· r��m�tz�.�'-'8 -i&�'f510����:. Sl

�:�=i�tBt�:,o 
All� INSI/JJ.JJl PRIOR 10 P\.JIC!'.IIEH1' Of COIICREI[ 

6. ���E� JS��T��5(g_lVEN ON THE DRAWIIIGS, TNE LENGTH Of ANCHOR HOOK, Jf 

7. f'OU!IP,,00\l WALLS AIID SlAJIS SIIALL 8£ CAST IA<l/lOU)lfll:m.Y. EXctPr fOR REOUIREO 
CONSTRUCIION JOOITS. GONTRI.CIOR Sllill. SUTl1JIT �11;1 1,/11) All �r,Rlli.lE AND 
l,l)DIIJOW,L CONS!RllCll:!11 JOll!I LOCATIOl<S MID OETAlS. 

a
. ��=��h J�� ��

o
��J:,Js

tlt
AC��¾:iiu:" :J�E :tit� 

COl�lf!lJClb!l ,l()IJ,r LilC/11IONS WilH K□ISOOctl!l STtU SIIOP ORAW1'1GS. 

9. Clf.AAANCES ftlR RElllfORCI/IC STEEL Sl'AlL COIITOI!� TD THE FOLU7,IING: 
!YPICAL RClllFOROJ,IC UAR CL(NWIC( TAOLC COlolCllrn'. CAST AIWIIST EARTH J" 
SURFAC(S CX/>OS(D 10 fARTII OR \jfAlHER 2• 
Sf!l1F/\CtS flOl EXPOSED fARIII OR \W.111ER 1-1/2" 

10. WElDIIIG OF REINfORCINC STEEi. IS NOT PERMITTED. 

1 1 .  CAI..CMl CHJ.Ollll( S1WL IIITT 11£ PER�EO JlOR 511'1.L Nff AO�IXTURE COllf�l>IING 
CALCIIJM. CHI.IIHl)E 8£ POMTTEO IIIAT R(SULTS JH � TOT� COIICRCIE Ill� IN •IIICIJ 
TI![ PRES[IJCE OF CHlORlD� !Ot� DtCEEO 0. 15 P(RCWT DY \!DCJJI or CEUflll, 

12. ALUMINUM PIPE SHALL HOT BE USED WITH CONCRETE PUMPS 

1J. CONCRq[ .SH,\I.L llt O!SCIW!Gro AT HIE SITE w,n,,1 75 MlilUl[S N'1£R WATER HAS 
9[EN AOOIJl TO 111£ CEJ.<011 AIJO AC(l8EIIA= AIIDIIJDH or WA!t1l TO llll; Ml� Al THE 
PROJECl sn WU. 1IGl UE AU.ll'IIEO. ,11.l WATT.ff �usr BE AOll(o AT TIIE 11,\11:H 
l'W!i 

14. REINr-ollCl!lC iJAAS Rf.QU lllf:O fl!R PROPER SIJP1'01ll Of PRINCIPAL l!ONfQRONC SllALL 
BE OC'l/JUll ANO SUPl'UED l!'f lllE CONlJI/ClOR \YIIETNER OR NOT 1JIEY •RE INO,C:.'1EO 
ON 111£ ORl,llW<l:S. 

15. RE!HfOl!CING BAR lAP SPUCES, EMBEOMEN 11 ANO HOOK 1.£1/0TlfS 511/\1,L 
CO>lFOfl\l WITH "REINFORCEM[Hl lAP SPLIO[, EMBEllMOO, .-,in S1AllOAJ!O HOOKS 
TAIILE". 

16. OOliO BREAKER IMTERIAL SHALL BE 15 POUNDS ffiT PAPER, UNLESS NOTED 
OIHIJIWISE. 

17. JOllfT FlLL£/c ASIM 01752; PRE-MOU!tD SJ'OflflE: IIUBHCR FULLY CO!,IPR[SSJBLC Willi 
RO:!MllY RAl[ or MINIMUM 95 PERCQIT; W.11, MUOOWS SPONGE RU9lltR, OR ,IS 
,fPRC1'{£D. 

18. PRO\/IO[ 1" CHAMffR ON ALL EXPOSED EDGES. 

STRUCTURAL STEEL 
1 .  SlRIJC1\JRAL Slt:EL Sl!ALL COtlfORM TO  lHE IJSC "SPECIAC,\11:JJIS 

rOR DESICN. f'Alllllr:AlrOtl 1110 ERECTION Of SIRUCTUAAL STEU 
fOR IIUl1.0tl>.S" !,\TEST EDmOJI. 

2. WELCED COIIJ![l;lfOOS SHALL OONFO�M TO TNE. LATEST RE\/151"0 
C00C TJIE AlltRICAI! WELDING 50Cl!TY, AWS D1. 

3. SOI..!$ 1)10 ODLl(O COH/IF.OnollS SHALl CONrQR� 10 ll!E 
FtroUll!W911S Of TI£ 'SPtctrltAT!OHS roR SlRUC1VllAL JOINTS 
USll!Q ASn.l Am IJOlTS" AS APl'R<>,£1) BT INf! COUIICIL ON 
RlVf.TUl AIID BOIJ[D .loJIIIS. 

◄. AIIClfJR ROOS: ASIU f1551 GRAil( l6 KSI, Ell8COflENT, Dw.trnl!, AND o�mTY 
10 ar O£TERWIIED BlS(l) ON Ei/lLOJIIG 11.iNUf AClUR[R APPRIM;Q SHOP Qll,\WllKlS. 

5. �'IRIJCllJIW. STEE).: 
ROUE!l SlEEL PIAICS, SHJ,PES (El\CEl'I wmE f'W/C[ SO:IIOIIS), 

IWlS .t ROOS: ASJM A36 
WIDE FLANGE SECTIONS; A51M A992 
STE.EL Pll't OR STRUClVRAL TU0111C: AST� ASJ; M'E ( OTl S. ORAOE B OR A 501. 

6. '/,OJllNO ELCCTROOES 5tW!. Ill; £-70XX. FOR '#[LONl SVJ.IDDlS 
Willi t.'O LEJ10TII OIMOISIOII GIVEN, lltt 1'0JJlflO 5/W.L 8E CON
llfll!OUS BEIWWI ABRUPT i;ttANGCi 11 D!RECl!OIJ, Nil tllERWl
mrr WEIJ)5 _SIWJ. 0� PEIIMlffED, 0111.(SS OntERWISE IIOT(O. 

SYMBOLS 

[llf lllillll CRATING 

� EARTH 

� STEEL 

l'P:::-r;,i-.r,;:;:� �-�r�!t .. :\i:•'!..t,.�I..._"- GROOT 

™ HEW 
BRICK 

EXISTING 
BRICK 

™ NEW 
BLOCK 

� 
EXISTING 
BLOC1< 

1 , . ... .  · · · ·  1 NEW 
'.:_: .. :::,: \� -�----�-: CONCRtTE 

lf:'>.f:'.-;; I EXISTING 
CONCRETE 

COMPACT 
� flU. 

GRAl'EL 
BASE 

JC JC JC ROCK 

AB 
/.C 
ADD'L 
M>J. 
ALT. 
ALUM. 
AHCH. 
It 
ARCH. 

ASTM 

0 
BSl,ff. 
BITUM. 
8/ 
8/W 
BOT. 
BOS 
JI. 
BLDG, 
BLK. 
BM 
B PL 
BRG. 
BT PL 
c/c 
CJ 
It 
CHKO. 
CLR. 
CMU 
COL. 
CONC. 
CONST. 
CONT. 
CONTL 
CTR. 
CTSK 
DEPR 
DET. 
01 
01/\. 
DIM. 
Dl 
DIST. 
D.S. 

REINFORCEMENT LAP SPLICE, EMBEDMENT LENGTH AND STANDARD HOOKS 
MIN. lAI' LENGTHS MIN, I.AP LCNCTIIS fOR I.IIH. lAI' ll!ll [MHEDMO<f WlCIHS Mill. s\o. IIOOIIS 

BAR FOR BEAMS ' SL/Jl!i AHO W�LlS " LENGTHS 90- !JS' 
SIZE FOR SIRAJGHI BARS• WITH 

CLASS 8 = a  STANDARD COLUMNS A OR G A OR G H lOf'II• Ol}IERS TOP•0 OfllERS Topu, OTHERS HOOKS 

ll 25 rg lti 16 12 19 15 5 6 4 2.5 
/4 JJ 25 20 rn 15 25 19 7 8 4 5  J 

-,5 4 1  J1 25 19 19 J1 24 g 10 5.5 J.75 
/5 49 37 2.9 7J 2J JI 29 ID  f2 8 , s  
1 71  54  ♦J Jl ?7 54 42 12 1 4  9 5.25 
B 81 82 49 JI JO 62 18 1 4  1 6  10.5 I 
9 91 70 60 46 J4 70 54 I S  19 - -
10 102 )g 74 57 Jg 79 61 1 7  22 - -
1 1  I l l• 87 89 �g 43 BT 67 19 24 - -

RmJfORCEMENT W> SPUi:£, (Wll[Ol,f£11J L□fl)lH Al-Ill SIAKD.IRD IIJO<S IAllLE IS 
llABEO OJI A Ml�ILIUM COIJcllm cpMPRESSM: SIRD!GlH Of 4000 Psi 1!10 601l00 
PSI �ElllfORCCijEHT (MTII 110 fPOXY CO..l!NG), 

ALL lAPS SPlJC[S S1fAU. BE CLASS B SPUCES-

STRAIGHl�
R 

EMBEDMENT 
LENGTH 

• TU( lq!lJII\JI.I IN' l[NO!H FDR BWIS ANO SIJWGl!T El,18£!JMCNTS ARE (l,15(0 ON 
A .! DAR OIIJ,llll(R MlllWUM ctJITTII TO COOS! DAR SPACTNO /,ftO A 'I. •rcll DAR 
C!MR. IF 111( Sf'UC[ ANO/oR ('IBlll!.1[111 DOES IIOT c1111r1m11 10 TIJ[S[ 
REOl.lll[MEtf!S, lliEII COIITRACIOR Slw.t. APPLY .\PPROl'R�IC ™'10RS fl 
OOW'LWICt �!TH /.Cl � rn Wini ll'Pl!rfe/L DY DIC!llf(R. 

" 11C MHM� W lttiC!rl fOR SWlS �ID WAI.LS JS BAS[D OM A 6 lllr:H IWl 
SPACINO A/40 A 2 !ICH !Wt. CtM;R. If HIE I.I/' COlmmON DOES NOT COtlfORII 
10 Ill& Rf;OUIREMEN15, lHOI USE Of;}.M LiJ' LENGTHS: OR COIJl'l V WIIH LI,!' 
R�EMEll1S or AC! .! 10 Wint /i'f'f/,�/L DV ENG�ll'.PI-

STRAIGHT 

EMB[OM[Hl ltr:.W\ 
LENGTH WIHI 
Slll HOOK 

90" HOOK 

"' 

1

:E:::p::E::

E

::: ::�::�

R

:�::
R

�:;::
s
�:

E 

w::
· CR MORE FRESH Car/CRETE BCNEATN. g�: 

LENGTH SHAU BE 11'&0 ON 111( SMA!.lER BAR SIZE. :c < 

fl 

135" HOOK 

ABBREVIATIONS 
- ANCHOR OOll DWG. - DRAWING UV - LONG LEG VERTICAL SID. - STANDARD 
- ACRE OWL - DOWEL LONG, - LONGlllJDINAL STL - STEEL 
- ADDITIONAL EA. - EACH LP - LOW POii<! STR. - STRUCTURAL 
- AIJJUS!AIIL[ EE - fACH END LW - UGHT WDGHI SUP. - SUPPORT 
- ALTERNATE EF - EACH FACE MACH. - J.I.\CHIHED sYM. - SYMMETRICAL 
- ALUMINUM fJ - EXPANSION JOJNl J.I.\S. - WSONR\' T. - TRfAD 
- Al/CHOR EL - EllVATK5N 1,1.\X. - MAXIMUM T/ - TOP OF 
- AND E. - EAST MFG. - MANUFACTURER T!tB - TOP AND BOTTOM 
- ARCHITECT DR EMBO. - EMBEDDED MIO. - M�DLC TEMP. - T(l,(PORARY 

ARCHITECllJRAL EW - fACH WAY MIN. - MINIMUM lliK. - THICK 
- AMERICAH SOCIETY EO. - EQUAL MK. - MARK TOM - TOP Of IIASONRY 

FOR TESTING J.I.\TERIALS EXIST. - EXISTING MO - W.SOHRY OPENING TOS - TOP Of STEEL 
- AT EXP. - EXPANSION NA - NOT APPLICABLE TYP. - T'<PICAL  
- BASEMENT EXT. - EXTERIOR H. - NORTH UON - UNLESS OTHERVIISE NOTED 
- BITUMINOUS FON. - fOUNCAllON NF - NEAR FACE VEITT. - VERTICAL 
- BOTTOM Of f[ - FIRE EXTINGUJSER 
- 8£1W[EN f!N. - ftllSH 

NTS - �OT TO SCALE W/ - WITH 
oc - ON CENlER W. - WEST 

- BOTTOM fL - FINISH LINE OD - OUTSIOC 01.IMETER W/0 - WIIHOOI 
- BOTTOM Of STEEL fLR. - FLOOR OH. - OVERHEAD WP - WORK POINT 
- BUILOING UNC FRP - fJSERGLASS REINFORCED OPNG. - OPENING ws. - WATER STOP 
- BUllDJNG PLASTIC OPP. - OPPOSITE WT - WEICHT 
- BLOCK ff - FAR FACE PL - PL\TE 
- BEAM FTG. - FOOTING PC - PRECAST 
- BASE PLITE Fl. - FOOT PSF - PDIJHCS PER SOIJARE FOOT 
- BEARING GA. - GAGE 
- BENT PL\lE GALV. - GALVANIZED 

PPAWS - FIIF.fD.Rll{O PLAST!C 
ADHESIVE WATERSTOP 

- CENTER TO CENTER GR. - GRADE RAO. - RADIUS 
- CONSTRUCTION JOINT GRD - GROUND R. - RJS(R 
- CENTERLINE l:'fP BO - GYPSUM HOARD REIHF. - REINFORCING 
- CHECKERED HORIZ. - HORIZONTAL REQ'O. - REQUIRED 
- CLEAR HP - HIGH POINT REO'MIS. - REOUIR(MENTS 
- CONCRETE UASONR\' UNIT HHP - HIGH HKlH POii<! RM. - ROOI.I 
- COLUMN HR. - tWlDRAIL RO - ROUGH OPENING 
- CONCRETE HT. - HEIGHT s. - SOUTH 
- CONSIR\/CllON HS. - HJCH STRENGlH 5CHED. - SCHEOUI.E 
- COHllNUOUS IO - INSOC 011,MITER SECT. - SEC110N 
- CONTROL If - INSIJE FACE sr - SOIJARE F[El 
- CENTER INT. - INTERIOR SHT. - SHEIT 
- COUNTERSUNK !IN. - INVERT SIM. - SJl,IIIJ.R 
- DEPRESSION INSUL - INSULATION SJ - STEEL JOIST 
- DETAIL JI. - JOINT SLBB - SHORT LEG BACl<-10-BACK 
- DUCTILE JllOH K. - KIP ( 1000 POUNDS) SLV - SHORT LEG VERTICAL 
- DIAMETER LB. - POUNDS 

Ln. - LINEAR FEET 
- DIMENSION Ll - LNE LOAD 
- DfAD L()l,l) LLDB - LONG LEG DI.CK-T0-8'CK 

SPA. - SPACES DR SPACING 
SPRD. - SPREAD 
ss - STAINLESS STEEL 

- DISIAM:E LG. - LO!lG SQ. Fl. - Sll\JARE FEET 
- OROP SliAfl WI - wile LO: HORIZll!ITAl STA. - STATION 

NORTHROP (lRCIMl.tJ\N CORPORATION BETHPAGE, NEW YORK 
O.PERABLE UNIT 3 - FORMER GRUMMAN SETTLING PONDS 
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PRE-ENGINEERED BUILDING 
f.llil'J;1CN RtOuiROIQfiS 

11. APPUCMll[ BUII.Df!j� COO(: lltil YORK SIA!t lll/lUlliln COD( 200/, 
B. DCSllll WM.L ,1110 ROOr PAMCi. S-.SIDI ID \1181STANO Sl't:Clfl(J) U)/,1)S WllH 

DEIUCTIO!I OF l/2<Qfll or SPAil. )j,\l(lWUl,I, 
C. A'ICi<QR ROD$: FURHll"lt DESlllll CRllER" FOR I.HCllOR DOLTS nlRl/l?illEO BY 

Oltl�. 10 ACSISr lll[ Ul,\DS NlOl/CCO BY THE OESl!',11 L(W]S 011 TIIE 
S1RtlC1VR 

1.2 SVSUITTALS 
11. O(SCII Bilk PR(MOl: !IUM.m OESl:N C!IIIERI/I .\110 CJ,U;Ut,\ll()NS. 
8. C£Rl11'1CAIIOlt W.llUfACIUilOl C(lHflCATlOtl TH.IT nn: OVILt>llltl COIUCIUUS 10 

mr COl/lllACf IXICWEH1S 1,/lO W,IM'AClUfl[ll's STANtlAAII �l(:N PROC,OORES, 
c. SOOP OAA\Ylh'OS: StjOW 6\/IU)jNG 1.Al'lillr, PAn.W!Y .\IID SECDHDAR'I fll.¼iJa 

U(UO(lt SlZe, AND lOCAllOl<S, CRtlSS•SEJ:IIO!IS, NIil PIWOUCf NNl COlitl!l:IK)!' 
OCT.\IS. 

O. l>llCOtx:l DAIi\: P<fORIIAllOff 0� 11,\NUr�llJR(J) PROCUCfS TO BE 
iNCORPOR;.TEO !Mffl lltr PRO,/EC'I. 

� � '\:11:.J!����,Jl[s,co�l/1S \mil DOL1 OW,IETERS. 
G. ROCTH)IIS: summ R(ACIIOllS fOrl 01'.!ilull o, FOUIIDi\TIDtl, 
ll SP(Ctllr/1 \11/.R!Wll'I, 

1.J QUAllTI ASSURANCE 

"- �
1
��

R
��

v
:,R�:��1�i:�iii��:, 1:��l:''li\�tEER 

l;llPERJDlCEI) Pl OESICN Of nns WORI( .\lllJ l.lCOl'lE0 �, mt STATE Of t:L'W 
YORI(, 

B. OlSICII tl'.IA NJO SHDP DRAWING:; SUBMITTED fOR RlVll:W 5l\\U. BEAR DlE SEi\l 
OF I, Pl!Ol'tSSIOWAI. ENGUIWl UCENS(O tN lH£ STATE or lltw YORK. 

c
. 
�,:ri�(R: COMPNI\' SPEcw.ll� Ill 11A11urAC!Ul1"1C PROOL<:fS 

Sf'EctrCD ltl 1HIS Sl'.CTIOII WITH Iii l&IIIM S 'VJlS OO<;W£tl1[0 (J(P(llJE!lCE. 
2
• :l:�3!.�IMU

C
��if:]�;,I: �::�: ziR"...ri�� :CTIQN 

W,I.IJFi.cTURER. 
H WAAfWfrl 

le PROl'll)E IIANl!fACTUR£R'S SWIOARO WARROOY fOR: 
1, PNJEL 1'111,il: 20 Yll\RS. 
2. wr,.IIIER-llClffilESS: 20 YEARS 

PAAT 2 PROOUCIS 
2.1 LW<UfACTURERS 

11. NUCOR BIJILOtNC SYSTEMS 
8. OR AS APPRO\IEll. 

2.2 METAL MATERIALS 
11. STR1JCIIJAAI. S!ill Pl.Alt, BAR, Sll!:ET, I.NO Sll!fP fOR USE IN 801.TEO 11110 

wtlOEO COl!ST11\JCTIONS: ASTM A572. A570, "51.9, OR i\J6, WITH MINIMUM YlEI.D 
STRENC'TH or !i0,000 PSI. 

8. S1 RUCTUAAl Sfill IIA1 tJ!\1,1. FOR USE tN ROLL fORMCO OR PRESS �ROKEN 
S(CQNON!\' STRUl:TUIW. MatlltRS: i\STM A570, OR A607 WITH IJltnMUM YIELD 
STRENGI\I (Jf 53,000 PSI. 

C, CALVAN�ED STEEL SH[(T fOR ROlL- fORI.IT.1) OR PRESS BROKEN ROOF i\NO WALL 
COVERUIGS, TRIM AND FlASHltlG: ASTM "'5J, WITH MINIMUM YlELD STRENGTH or 
50,DM PSI. 

O. lfOT-ROU.£0 Sl[l'l SlW'ES, l'I, M i\11D S SIW'ES, N/1:lES, ROOS, CJWIIIEl.5 
.\11D omt� SHf.Pl:S: ASTM •�Dl OR ASTII ;Jo AS Al'l'UCABl.t: wml MINIIIIJM 
YIWl SW[N!;TIIS RCCI/JREO FOR 'Il l[ DfS!CI� 

E. ST1!UCTIJAAL OOl.f5 "''° IIUTS USED wm1 PRIII/J!I' l'RAIINIC: Jffl:11 SlROlOlH, 
ASTM i,l<S. 

f. BOLTS N,O 11UI$ USED WITH Sl:CONOARY fRAMIHG MEMBERS: ASTM i\J07. 
U FRAMING Oll�OtlEIIIS 

J,,,. Naf,IJf't r� JtQ) l'JtWC SOU) Villi ffWmC CONSGD� 0,- l,IJl(lf£0 Olf lMlf'ORM DEPTH 
�D� �ll= A� ��IH� �fco�m �,;. PR(MQ( A CLEAR -SP11II 

tl. OIDWMJ. 11f.1.Wll'tt POltrAl llWAt FRAi4�Ml; 
C. PUFi\.ltr..; 7 .. s11APCTt OU'lll Al ij[OlaRCO: WllJI 1.Ct,ttUUI.I 'TllD STR(NCTl( or �.000 PSI; 

51Ul'U $iiAH DR CCHliMJVS SP.uf J& IEOOlfl.O) �0'1'. D[SDI,. 
D. Qk?S! t.- l)R C--$lWIC.II: OO'nr Ri RCDU!Rm, 'llffli Wllti,WII ,-an SSlltMIIIII °' »,(XIQ PSI; 

gw,c SPNI m ""'11111.GU! pAH ,; R(OlfflfO fG<l ll(stfl. 
t. 'llllflll � PORTAL. n>CIStllW.. '"r.uu.-... ll'W:Jll °" GW"IIW-W 1M Ja:OIIWCC mu """""""'IA'li """""'° � � u,,m,c ROOS,'""""..., Olll!A Wl:UOr:M, 

Wffll WIIIR,IUU YD.I) SlkFJmlH!I ,U ktXM.lillllD '"°"- «SICll 
,� PRIIWff' � ru.w.;t tvtio►tQz A.ll-.CIG r� PUIIUt� Oft am TO n£ PflllMIN FRAI.INC, 
0. ="'�� ��,.� =': ::g ��w. ANGUS, 'lfflH Mlt&&nc mo SlROOltt 

C'l' .$5,CilO P$'. 
IL � liUiD(RS IMO JAMBS: Z- OR C-SIW'£0; DEPTH ,S R£0UR£0; WITH MINIMl.M YIO..O 
(, ��

Of ,i,,:o:-e: mn, #WS \fflH �t\a.M mo Sl�tHvtH er lapoo PSI 

L �� :t,i:,.c= � ��,U�-S[�:u::�.�UIW tlE- � 
NCl 'WtW i,W, CONllllJWS ,-UrOWo\1£ 5UUI.Oet:D ARC lfl..., �(U 

i. "'1-Wl;'1.0f,\,CI �lQRS-Mil l'ff:OCCSGti 511.',lJ. U[ � � l,CCCIIICWIC[ li!\TU ll\t: 
,MO� � W!Xl't �IIRM. YltWiflC Cf.Cit". �-.S DI.I. 

J. rno co11ff:0110NS;. PMP.11<t. M.CUOCRS rQt ll(ll..Ta, rru 1;e,wr,.rt110ff5 m' � 
P'\PlliC!rt:D. DRIL!m, Of( ltWICD f0Ll5 W nu:; .soot•. 

l, �U' CC4flHC; f)l1511 ILL t1�1lt.9A .11HL UOlDCAS � tit< CO-.! la' �1Uf"M11URt?1t'$ 
'51�0 � COIJ", NltA a.r.u•110 or 0L OM, loo,;[" SCLLC N., flJRDl':I! kW"IER. 

2.t Roor Nilb 'iW.L fl"AhO.... � 
J.. ROCf rNJO,S:: Ja 11:JI \111U£ h'O Wo'tRAtt 'Mfll , .. 1/t IJCll lllllll I.WOlt. RI� Ar U IUCIO 

0.-. (Olfl:R ffll UUibM RIES 5P,'((J,I, tlf1"IIWf -nt: UAJOlt 1118'.1. 
I� W!ltfJW..: �VNIIUO !ilEb. WITH 00 COATllll, l 'DtaOIESS: n c,a. 
J. siOC UPS; A.f L� OY( fl,ll � 1111\ lfi'i'.f/4 A WP1't11Ul»3 USftlot UOINMI .r• UP �r.rCJ«ti� :,:�� r.HOO'IE OM 1'11 urFQI PAtf[L 

�='=��Ji�� ��
A
�=-���Oft N� 

1. �
r
� � :cm�� THO o:itJ�o�oo"� �1CRb. tic., 

urun ftA'IIIIC: IA IO. 
8. \11-'il. .PNil..SI .)"6 � IIK( IJO eo\lt!U,C( Wll.l-f l-1/4 NCH HICt1 WJ0R Rl3S AT 12 INCi£ 

r. ��� �CDJUO� =:� WJ0R RIBS 
t blCIIHCSk 2B �M:£; 
J, wt: W�r l'l\"O FUll't IMJ!W,-0 � .ID!i �d..'ulllll 10Ct1� -..rITI 1/4 IIOt CMA,MO(R 

«-.o•N'"-1C•lJ1., CAA.l'•ou mu. r,,15fons. 
(. wmK. CCWIINt>Wl nl!.111 SU JO t,Wt. 
5.. (ICllJ.M Vl'llrHt 1itlJIMrD-: 4 tolB ¥.'(i(. LOCA.TCQ -.l A JiijM'Oftl t,(lo!ED", 
e, ·- P�1£Ll ,t "" ..st IJlll /om, TO WM£ - P,IIICL tOln:l.ru_OOff '1 11£ I.\W, 
,. cut PNIO.S 'QIJ41t( AT TJ,CII OCt: PIIU\U MS( !RN At ?11.L 
a. r� t('tl-wt Q Mtt:-r.MlltD F"IMl!ilf OU P:ll'Jmlll !il.ltl"Jic:t.. ""91 C'G,lil (IU Wl'llD)R: 

Sllfa'M:C COlDl !iQJ.llT(D l't tMO O!Oil UNiUf'loCNffUt'S nu UJ[ 
c. IW(I ™'�°"' 

1. rott llDOI' rw,u.s: SIMIA(ss mn-CAPPm CAROON 51££1 r�mos ¥lflH »nrCJW. 
2. �:��Sc �1[D DJj!IQM STEEL 
l COU!fr Of �o fA,g'OO ltrN.15 TO l,IATCH THE WALL l'ANCl n�H 

I (REFER TO METALLIC BUILDING COMPANY DESIGN DRAWINGS FOR j 
ADDITIONAL INFORMATION) I 

COLD FORMED METAL FRAMING 
1 . 1  UAT[RIALS 

11. STEEL Sllln i\SlM A65J/A 6SJU, STRUCTURAL STEEL. ZIIIC C0,1,TEO, or GR.\0£ I.NO 
CO,\l'llG AS F!lUO\IS; 
I .  GRAOE: JJ OR 50, Cli\SS 1 OR 2 AS REQUIRED SY STIM:TUIW. CALCULATIONS. 
2, C!ll,llflr,: G60 (ZIBO). 

1,2 FRAUING ACCESSORIES 
II. fAIIRICAIE SlEEL·FRi\lllNG ACCESSOOIES Of DlE Si\UE Ui\TERIAL i\ND FINISH USEO fOR 

/'RAllt/G �EUB[RS, WITH UINIMUU �o STRENGTH or JJ,000 PSI (2l0 MPA). 
a. PROVIO[ ACCESSORIES or MANUFACTURER'S STANDARD THICKNESS i\NO CONftGURATIOH. 

1.J MISC[lli\NCEOUS UATERI.ALS 
11. CALVN!!ZINC R[P/,IR Pi\lNT: SSPC·Pi\lNT 20 OR OOO·P210JS, ASTM A/BO. 

I.◄ fi\ST00:115 
II. SCRL\'IS. CQROOSI0/1-RtslSWff, CI/A1EO, SllF-OR11.lliG, p/)j OR �rx Wi\Sli£JI IOI). 

PIIIMOC sau:w lYPE MIO SllE AS RtOOdtt0 ll'I' STIIUCIUR,\L DESIGN C.!lCl/l/JIO>IS fOR 
Ttl( COllllmOII i\110 llllCl(N!:SS or Uil1£RW.S B000 JOt>iED. 

1,5 FABRICATION 

le fABRtC\lE ASSEMBLIES 10 SIZE ANO COHFIGURATION REQUIRED. 
B. CUT ALL FllAIIIIIG COMPOHOns S()UARE FOR �TTACl!U(m TO POll'ENDICVI.AR MEMBERS, 

OR AS R£Clnflf.ll fOR i\N AACUI.AR m ,l(W��r AIIUTT\IE MEMB£RS. 
C. f/\STEH 'Ci)MPOil[!l)S wml SllF--OR!llJ!lll SCRE.'NS OR WClOnKI. ruRl<ISlt SCl!(.WS, OJ' 

Si!ES -,o 8� SUFTICCN'f TO l!ISIJ!!E STROIGDl Of CONN[Cll!l!I, IOIJOi llP ALL WELDS 
wmt 2rNC-RlCII P!�R. LIEC!WliCAL FASTENERS, Elltl� PO\\'O(R ACllJ/,n:o DR 
Pllrull.\11:AU.Y 0.1M;N, AAC P/Wll1811ED. 

D. REINfORCE i\NO BRACE ASSEMBUE'l TO WOHSTAHO Hi\NOUNG STRESSES . 
E. COLO-fORl!ED Mf:li\L FRl,l.tr,1G UAY BE SHOP OR FIEI.D fABRtC\lED FOR tNSTAlli\TION, 

OR IT 11,\Y BE fllllJ ASSllllLED. 
f. ,mm COLD-fORMCO METAL fRi\�INil ACCORDING 10 ASTM C1007, UNLESS MORE 

STlllllGENT REOIIIR£.r.!EHTS ARE IIIOtC\1£0. 
0. hlSTALl C0\0-fORIAEO MrfA, Fl!>.UJJIO 00 ACCp;�ORI(S PLUMS. 6Cl,\'.R£, At/I) TRUE TO 

���E;ni:c���EJ=��!� :�tJwffJ'��IS ��:/."" ro IWJIA'I.Clllfff:R'S 

t. ciJf llWJlllll ME�™ BY SAWQlll 0A SHOlllNG; llO tit)'! TORC►I CUT. 
2. FASlEl! COlD•fORLla> UEl/\1. flWIINC MCMEIERS 8'r WELDIN() OIi Scm:v/ fi\STENll«l, 

AS SWl!W!O WllH fll!Rlf'.A!l)R. MR£ mil(: or fl!i\MtNil IIEl!IJERS IS lltil Pl'J!WTTl'.11. 
i(. 111S1AlJ. STUilS AT SP�nlC AS Sl/171111 Oll OMMN!;S Allf) AS RECUllEJi ilY STIIUCll.!Ri\l 

DtSIGll C\t.CUWIDIIS. �1 001 SIDE OF O�ll'!IS ANO I-OT >.«IRE -11wr i iK:l!l'.S fl!!)U 
,'IIIJTTIHG WAUS. 

a, fRAME CORNERS WIDl THREE STUDS. 
b, fRAME WALL OPENINGS lllOER TH.IN SllJD SPACING WITH DOUBLE STUD AT EACH 

JAUB. 
2. INSTALL SUPPlEUENTARY FRAMING OR BLOCKING TO SUPPORT WORK ATTACHED TO 

ntl.MtlC. 
1.6 TOLERANCES 

11. STUDS: VERTICAi. ALIGNMENT (PLUMBNESS), 1/960 (1/B INCH !N 10 fEET). 
8. VIAU.S: 11mn1oi, tAL iJ.�MDIT (Ll\!1.Ntss), 1/i!O (' 1/B INCH ,� 10 fEET). 
C. SlU1l Sl',\Clt-lC; 1/U OIC!i fR()l,O 0!:!llONll!ED Sl'AC�kl rR™Dlli<; THAT DlE CUMULATIVE 

CRIIOR oOfS Nat OCl'£ll REIMRMNlS OF f1NIS1n110 IIATEltW,S, 

� i  ; �  
� � ��::.::��---------------.--..---..----------------,e----r-=..,...=,.,,...,....=...,..-----.----------,--------------.... ----------------------------------------------.----------,.-----l <!I li pot.MIMI c,.INul't H•- NORTHROP GRUMMAN CORPORATION ., BETHPAGE, NEW YORK ARCAOIB Profoc.1 t,ig, H· t----t---+---------------+-t---lAARON A HUNT 

/'ft AR CAD Is OPERABLE UNIT 3 • FORMER GRUMMAN SETTLING PONDS NYOOl◄ll<l,18•7•00003 
O % f--+---+----------------1r-,..---tl",1f•ulmitfEll!QIMm M1. trd1 

Dale U L---------l=�d�::========1�=i;:.�e:�1•a:..__'fii, .. � •• :;;;;;.,,...:.--r;;;..,..;;; • ...,;;.-i STRUCTURA L  NOTES AND SYMBOLS #2 
::c:;s

1 2009 

E � REP:�,,.":: ONE t,_ ___ _,I use TO VERIFY No. 
19��'/:' A1-a,,,1Ji 

R,vi,lono : Ckd NY CSG ARCAOIS OF NEW YORK, INC. 
:�:�;owp,o, Road 

U g INCHON Tl!£ RE..:��"c;TIOM nrii,�vr=�:tJ.W��"���)��i�=��ir'"' On'ol',t•Jrt Dflllln bf Clinlu� bv 
�,.� ����.v· .. -..Tf,��,.!-u.°'�-�-· -=�:. !yra::u11. NY 13214 ORIOINALDRA.IMMG: SCALE lltltWIU"Jcu n,w.1� MH ANf TEMM".SW ,fie°liw"'t'Ofll( i'rAl£�, -. "· STRUCTURAL T•J; J15..t46-lfl71J 
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ARCADIS 

Appendix C 

Remedial Well Boring and 
Construction !-ogs 



ARCADIS 

\O�� 
� o� Stfet::.� 

® 

j; tft 
LAND SURF ACE 

C) • � ·  �'A�t) �· ' ®  
� � diameter 

drllled hole 

Well casing, 

?J Inch diameter, 
�t.AahJp... so fVC. . 

V()/c/� . 

_filLw 

Bentonlte Oslurry 

- _!/J_ tt• &ellets 

'K;tsand Seal 
� -

_JJ:j_n· 

Well Screen. 5. S .  
� Inch diameter, 

,4-D slot 

Formation Collaspse 

Well Construction Log 
(Unconsolidated) 

Project Name and No, tJYfTO J (J,6 l/- ,  18'0], 0 l? () I>  8 

Well Rw .- 0 I Town/City i3ed:&r1e 
County ,A/e.,u, CU-t..-- Slate ,'> I f 
Permit No. 

Land-Surface Elevation and Datum: 

___________ feet O Surveyed 

O Estimated 

Installation Date(s) IJ - ti .fo J:).- 1). - o  t-
Drilling Method 

Drllllng Contractor 

Drllllng Fluid 

Development Technlque(s) and Dato(s) 

Fluld Loss During DrUllng NA . 
� - x- �o Water Removed During Dev!llopment 

J.�="-"'-..<----
Statlc Depth to Water (: { :2- 0 

gnlfons 
.1 9,·;..(TO . 

/gallons 

feet below M.P." 

Pumping Depth to Water _ __.&<-+lf-�---.l_-""'b,__ ___ feet below M.P.'* 

Pumping Duration / \ P hours --�-�--
Yield ___ :i.._o_O ___ gpm Doti! 

Specific Capacity 

Well Purpose 

----=..).::::;;,.,:;3:::....,., _.6'----- gpm/rl 

,, \::c\lror<" © 
-1--......... -, i.).i w oQ sc,020 

Remarks -=v'-'e,i,'-'--'-l _ _,,C=/4"-'vt:.;;.�,!.....Y-'-"i ,._,,,.,,��c;:;�.:...,,,____...Chc....>.._...,,(2...L.} _ _,__,_l .c;.1/_-..e.e<::..:• :...ro....,f,_-''-
✓ .J3i/:-ft• \'.:)c\\o-r<'\ � �01..,... 

© ------------ -------
� tr� �<ee,.\ Tcd·o.,f V0 /u..1� JJl,VY'if � cl I Jo 

@ �v-� I 7 

• Depth Below Land Surface .. Measuring Point Is Top of Well Casing Unless Otherwise Noted. 

Prepared by 

G:'\Tl!Cl◄NICL\WOLFERT\To�lmleal Forni&\200G\Wall CorI1lrvcCloo (Unamsolfdnlod).XLS . Shool1 



ARCADIS 

Well/Boring /$JC J/ - 0 / 

Site 
Location 

Total Depth Drilled 

Length and Diameter 
of Sampling Device 

Drilling Method 

Dr!lllng Contractor 
Prepared 
By 

Samplo Oe1>th 
(fool bolow l�n<I surface) 

)IJ'A 

Tlme/Hydraullc 
Sampla Pressure or 

Sample Log 

Holo Diameter l.,tJ lnchos Sampling Interval 

Type of Sampling Devlco 

Drilling .Fluid Used 

Drlller_/J._,-=-6.....;;.t_ff.....;1A_l..._t!----'.P-'--__ Helpar 
Hammer 

Welght __ /_7._'J___,__/J-_·_.t __ 

Page _/_ or ___L_ 

Hammer ? 6 Drop-"-.? ___ inches 

From To 
Recovery clows per 9 

(fcC!t) Inches Sample Oo&criptlon PIO (ppm) 

/ 0 3 /OS L I  
1 '1/ J u, i; 

(,.-f .f'-1) 

�"','fJ, ; 1 
JOS /D 7 tJ✓ 7f ·;n. 

o. o:... .a 11·: )Ci.., ) J..eJ.• 
J • '-< "'  ,,r .. t/(){,.,."' Jed k--c !/J".J.,,-/4 I 

r 

--f r.1,Cl- e:'J,.--,:; --i  "le /.,, J,, . .J« .,, .l J . l:)o ) (  1-J tJI 
� , r I 

1.,,, ( I �,,,.�..., r r 

(!). t,,, _ o� 't f r  ..1� ., J�• H, , - f i-.:.. /" J1= .. l.1. l-fH� ' / 

/)' /./- ' /. f Jt_ .,,,,.. ( " ,-x iifc,,,. , JC>o i:1.-- /c-. /J:J,,"/2 J 
, � ✓ r 

lo .. ,,·< -...., rh./1 J r.i,,-/r �vc:: 1,,7 ( bN� '-,  , I' ., 

O, 'lf - D.., I, ! ); /--l, ./c( t.. l ¼i. -ik. .r ,,.I /11� .. Jt; J. 
r I , 

tv<,-11 ,I'.,,.- £) /;> .,1.f -c  ffl..f>✓ I CJ /, .h':,, w ,.,. /2 " �  .... 
/ , , / 

0/:. - i / > ) � .,, /1- Y"e,l,� i,., 1 /(, J l'v.:. .. J�i., 11/4-l(/i>,./4 j ' , 

j,,,,c�u- )' - 1' ,, l()"J--<- "" .,,.;t-/ / r { I o/.,-r..(., - �-----_, , I' . / ,, /' 
u. 0 - c> • .r : 5 I) j .f J J I ti .l/ a '?  a ,.,,e ·4--. ,, '1 ,.:1� ,  < � fv.,, '  

/.;,/4, .r, o,) f,, l;/I 7/'C-t, 
( ' 

� I j 
0-) - o., ?f :Ja ,  r,c_,/., J,., ' 
.f: /.f "-<-It ., , ,,,, ,/4, 1 , te>,,J< 

/ ' 
'>-t: /(' ... ,_,_ ,J I /..--v i,..... .., 

I , 

f< d/•-'", ., Ll  . fv,. c.,_ ,, 
h-u,] t,, /); ( / 

( , 

G:\TECHNICL\WOI.FERT\Technicol Forms\2006\Sample Coro Loo.XLS , Shc<ll1 

c:J •. 0 

o.o 

0. 6  

D , <'.)  

0, 2> 



ARCADIS 
Page 7- of _L_ 

Sample Log (Cont.d) 

Well/Boring 

Prepared 
By 

f If ({ l/ --o I Project Name and No. _£.,;V..:...-=-.tr-=-c.�o U.=-::......,3!__...Ltf/�t'.!...l 'tc.....:J:.....t.y;�· , .:_I" .f>,=-..!.',t)��'--'j>L.-__ _ 

Je,-u /k(!,, D � c-f (y 
Somplo Depth Time/Hydraulic 

(loot bolow land surlaco) 

From To 

I O 7 / 0 1 

j D o/  ( II 

I I/ I I J 

/l? / (f 

Sampl& Pressure or 
Rccovory Blows per 6 

(foot) lnohes 

o,,yf 

I . > 

2-. Z> 

' I  / 

,1..pf., 7� 
\,,I,,, 

]o :, ) ) )  
I , 

7'� 

z.c,, (i,, /11 
1.f 

SnmplO Doscrlpllon 

o., t>- tJ- o f  - .f A A 

t:J ,  v .r- () .. �',/ -- fa#, l - .f:.., e:- -✓'-t.L..,, ...., /1,1 dr1,1,.., le..1 

1w// f..,/Li I, Ill<- J.·/J q_,'f 0,<Jf - o_ i.f .  
; 

, I .:Jo.1 <- , L.., .... . > f ,ocz le vc //4�. 
7 , 

o .. 'I/- o • .r ,.,r ·-· J�,. I ,  J';U!,./.i:.,,_ .f '-t f.�v-.-� i./ -
/ 

1 ul. " .l l , 1. I' . /1 ...r., / Iv / _ I,.)�./ c: , '"'" o ,,;; J 
-, " r 

d.wl r/-e
(J 

� /1/o fc. !�1/J
r
' J�/1/4 /4,, /4 .... , ... e,. /� i-i� O.  of 

7 7 I / 

.fct-iJ .  kcf'-t�  ./<.t £,,.b.._t. j cl tu.II .1 o ,/le,! 
7 I .., . 

1-1-.e c!.1c.i.,,, � ... / .... . fot"�, /�4 f ye/l .. u,._.7' 6...,v .. .  ,. ¾-T.6 ,,, 
'4'11J J�Li...., , n,,�o .. , /, .. j ./�P l-<, .r.:/J-, ,)&>.,'1,/,.,l 

7 ✓ ,,. . 7 

/� -/4.rl /,,,,-4 1".o ..JA., ,:. � ��Ill<:.,. .a-A J/..,v .. \ .  
77 

/1:J�v·e ;..,...d,.)r j- l}/J ,:,,, =//,,'-..:.,' ( � ,-.,i.....,.'l • 
//' 

;� 6 ---/. tfJ � J. I Ii. /4 � / l?tt:,·/4-,.. J1... J,,i1., ... J,,L 
I ,. . . 

1.,.(,.,#'h ,.,_/,, /, /4 o-J c:, ...,, ,,,� / /u ...,,,•� L ii a1�,A ,6-,,-e,..., .,, 

b)�Jl.. V iJ· IZV , 

/. J.f - i ,  P ..,fa '-i J - � /;� --� Pad'-

,, I 

.1"' 4/'14 .. 1.J 

4,U,//J,./iJ . /,H�- � ,;,., j f l✓,,f l�r-¼.,. J, t i  'it(;) 
I 

devJk 4.J,n!,r.,, I. J � - 2,. ,t) • 
I 71 

(),. o -� 7f·-Jq,._j, C:oCtrf� -,.� � J4,JtU,-1ft lc✓ , 
I ✓ 

1J /fl✓.bJ. !00/<1. ' 1--t(>,) t liz/ ft;�� � �.r-Cy 
I I , / / , ,. 

c·.,,'i �f /',ten� J ·-
�- / 
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ARCADIS Page _l__ or 1/ 

Well/Boring 
Prepared 
By 

fliv · t;/ 
Sample Log (Cont.d) 

Project Name and No.  ;v {r-C, Ot{ ?' 

Jer()1i-< � 0-<- -
samplo 0011111 Time/Hydraulic C;, -�f,t,.<-<,,·d , 

(foot bolow land surlaco) 

From To 

/ /  3 1 1  f 

I!/ {/ 7 

// 7 l/f 

' 

Samplo Pressure or 
Recovery Blows por 6 

(feel) lnchos 

) �Yl,,, Yi, '2 .. o -; g  

Z- � 0 

[✓.,- t°f,?.(,, 1-. 
S I O ' I nmp D oscripl on 

(j, 7 f � /, / ··J>I� /4·-i j,, ,-..<, /,-.. ... ,f, J,.tM.\.£j. , /.,.at<,, 
I , , 

ill)/'t,.., Al�� /.>�,;-lo/ ) ""�,, ,tt e I ck.,/� 
I I / , C ' , , 

�-,.;-/ - 6 //4.,(., �l".'//41.,/ 
✓ 

(jrD ·-,. 1/J · ,h; .._ j , C M d..- -);,�j,�� fti J,o�-..lcL . , 
� /;  /v,- /4, j ,  /,:io/e. lti o-Yf� !."If ?.rG4- .  

, r 
· 9J"-/, t - f� 1r j -I'<-/ - c.va.,-k, ·-q //e,,-.. ,,_ /� J, 

!t::"'1 1"' � h"vv .,f  It·(! 9...-� .. /4 .,. J  (4.t.,v-vJ c:r .. ! 
, / ..... , 

1;/ h.. /4 .., J "/V'(., r�c"//4v ... "":'Yl, ri;>t /�.,"A . 
/ 

I, t -; 7 -· ;: //'-? / ?., -/ ""' ..-./�,,,. 
/ , ' 

, 

/v.J,,,.,..,�k l -
�JP/ � f.;,,,,�1. - l,'1J'.J(. ,  t.. c),) f �li.e- vff'//'4,,,_ , 
l 1 - 1. 11 - r .; A; /,, " J }/4vlf. 
/, 7f-}.,, z; -/1,7z .,  J -· �./ - [L,w:> , >t; b/,A.,L.l , . 

/.,,..4 w /', •/I I /-av/ Le�1e., � �,,7f l< <I , , 

'j t  f,;'v, >t f ✓/ 1,,,/ ,  

0� v -.. ?f- f�1id . C OWJv ,J r �Lp ... , l.d 101' 
, , 

/,,t'Jej /4..,J� I i,--.. .,,,) I /,,1l I � r<--1/ 
I ' ,,. , / 

//J--/,if-f4.,J , l<;edik- /4J/''1t.. ., .4,/... h/1£ ..,,1/.f , , 
n�q,./.., /,,.,,/4, k);k ..,. ckv� , /,f,;,dfJ L?&/4 v.,.,,dv 

II' / , ., .. r. 

I, Pf�2.o -- I )J,, /4 .J , �"''-4 ; .... J,,,"'4�.LJ, ..o,u_,,};_ 
, / , ,- / 

/(J_,,,Jvj_ 1,.e./ de'> J:e -..,,>} ' h � '(.rL Yc-/1�1.,, , 
/ 

( t/P) i�j ;,_ t/ -··· -

, 
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ARCADIS 

Wel l  Construction Log 
(Unconsolidated) 

Well caslng, 

Co Inch diameter, 
t;w Ctw½,i, $'tee:! 

3. ft• 

ntonite 

fl• 

,, :,:; )1 
i --"- ft• 

©sand Cap 
II 00 

ft• TOP 

- . ,,-wen Screl!fl. 
-.:r=-f,'-r,,.-- inch diameter 

_,_..,::...,e:2-=--- '  ,o ;>,( slot 

Formation Collaspse 

! o'f 11• 

� ft•• 

-112.(Q_ ft• 

BOTTOM 

r==:}YES 
SUMP: � 

LP-JNO 

Measuring Point is 
Top of Well Casing 
Unless Otherwise Noted. 
• Depth Below Land Surface 
• • Sump if applicable 

G:\Tl::CJ INICL\flEl.0 1.0GS\Wdl Con�liuc!Kln (Uot0nwUd11Icdl XtS· Shac,I1 

Project )/ (r(, � 0 U 3 
Town/C l1y Beflipo.,e 
County Nc½£(J. ti 

Well � W- 0 2,  

State NY 
Permit NO•.:..· ______________ _ 
Land•Surface Elevation and Datum: 

--�--'-/-"2��---- feet O Surveyed 

Installation Date(s) 

Drilllng Method 

Drilling Contractor 

Drilling Fluid 

. /. 
'g)Estimated 

3//7 --,  3/to/ /oq, ► I f H5A-

Development Technique(s) and Date(s) 

f u,-.,e d- > Yey e. \Ao>& OJ./\ 

Fluid Loss During Drilling _ _,,,3:....:D=...;o,<__ __ gallons 

Water Removed During Development \1,, 0CO gallons 

Static Depth to Water 

Pumping Depth to Water 

___:'5?,�. 't ___ feet below M.P. 

_C\..:..L\-'-"..,_t __ feet below M.P. 

Pumping Duration __ 4�9,.,.___ hours 

Yield _,.c..1..0= __ gpm 

Specific Capacity 2> gpm/lt 

Well Purpose 

Date I.\{� .. t..\ j \()l\)i 

Remmks * �
Y OCt, lj/'J f/t,.,v/11,;l,f: 

� 1 U�9, uR- #'� wd"; _r1«f ,,.,/4 � H {ct«o1,d,y 
hi /Ii,  k,�). vl,Q.,, w11 '++<l$-}·d�M' v,/:JJO 

Prepared by 



ARCADIS Page _{ _ o f  :3_ 

Sample Log 

Well/Boring 

Site 
Location 

PB-6V 
&efbpyc;. 

Project Name and No. AJ b t,, - � t{, -5 &. W 1 R f1 ./AJ ll,I tJ C> 1 L/ I, v/ 1 / 8:<£. 00 � 

1,/ 
Drilling 3 Dril l ing V Started 6 I /t"(;/t:>6 Completod C:, / /').'{JC&" 

Hole Diameter L Inches {) -90 Total Depth Drilled qo feet Sampling Interval feet ---�--
Length and Diameter � �+ X n J I  

CJ...,, J. < <' I ·, of Sampling Device qt..._ T _ � Typo or Sampling Device ....)7'f ,-..., 'L' $,S vf� I vf? I I ¥d� 

Drl l l lng Method 1-/,,//e,w � 4� Drilllno Flvld Used w{}f ft;/ ( l'v s oo (jlf)ltM-s\ 
�(<60"'\ Gtrht;1 { (}( /),;lf1,1t) . r 

Drilling Contractor Qe,J.fv Driller Jt;,., &mli(no {v,r/J,Y�elper M / Ix:. A Vtt ? � '11'7 
Prepared ....,- / 

/ 
Hammer ,....,, , L/ () j� Hammer .,, ti.�, 

By _✓_ ()()-'b--"-'ti4--..... u""-"-'r.:....:.t/1---'-I______ Weight /2) Orop _<T"_,__I__ lnches 

Samplo Depth Time/Hydraulic 
(fool bolow land surfaoo) Sample Pressure or 

Recovery Blows per 6 

From To (feel! Inches Sample Descrl11llon PIO (p lm) 

0 s s H O, & � l"'led b w, � //-Ill. 

.5 l O  0 
1 D  O 

2.0 20 J 0 

10 O,o  

(J J 

O , o 

Co (},o 

G:ITECHNICL\WOLFERT\Tor.t1oic;,I Forms\2000\Sample Coro l.09 . Sheell 



ARCAD IS . 
-. , \ ( � f..w ;_) 

Page _L of _:]_ 

Sample Log (Cont.d) 

Well/Boring f (3 .- t l,/ Project Name and No. fJ & (.,, - fJt( -3 b fv �(),, t½ / N YP () / q/tt, I���, ()Pp(!/ 
Prepared 
By 

S;unplo Doplh 

(fool bolow land surlacoJ 

From To 

c, I 6 3  
63 G �  ' 6 ,  

70 72 

Time/Hydraulic 
Sample Pressure or 

2¥ '' 

Blows per 6 
Inches 

G:ITECMNICL\WOLFERT\Tochnical l'orn1Sl200015'lm1�0 Coro Log . Shool1 

Samplo Pos-crlptlon PIO (ppm) 

d , (/  



I 

ARCADIS . 
� 

( (7 , t / 
&c,L )(..((\/ .-- i Sample Log (Cont.d) 

r:,. 

Page -2- ot ...3_  

. . 

Well/Boring PB -6w 
Prepared J__. 

L / _ / 

Project Name and No. /J b t, � (}(,< • J 6 1,y  ;JR 'hjlJYo�·>l/61/, J( (76, ()(.) PO/ 

By ·oflJ1 �'f'l1, 

Samplo OopU1 Time/Hydraulic 
(fool balow land •urfaco) 

From To 

7ff g-o 

i� '6') 

'O) tlf 
<jl/ � 

'?{£ rts 

<tg CfO 

Sample Pre$sure or 
Recovery Blows per 6 

(leer) inches SafJlpln Dcscrlplion 

21)
1' '-f. '/. 7, I? -?ii-� -In Y'I,., J t ,1J i, ./- /: ✓e-v .,-r-a i-,/. ,,-: ,1, ,_ Subt"d.1�Jpl, 

I I 

tr" "� fjT'll'(, , , 

2<1' ' 
q, Jli f/l)-� 

IO ' '  'f, 'f,t, If 
I , , 

211 •  I /,-J, :>JI,; , 

;)_{) l  I lj. 't',9, /j 

-, l/ (/ I .., V 7 

¼A- .. 
,) mtA l1 &ht hYlJ--1 . '�ti J1/. ( ./-u(Jb • '��11'?v1, .t \ 

v · ' ' . 
,,, h� � � /"'(Ju • .-rid 1,. �✓ 
r / 

V , -7 

Mtt,j (, u/4; bm vvh G und � iz.. _9,,b/'tlwiAf A_,,, 'If' 
/ V , 

f>'\�d 1J �w'v /1 (;'� b�i--YJ 54-,,,.,/ b +,_ V V , 

�C,(f)✓d ··�,/,;/ .-hL?i'? 
I 

I? /'1,,-y,_J 1,._ /'OVV by"PvV� $�✓ ( bpffj;y., 1i , ,  
lr'�,.L, i l--,  h✓�-.,..,-i Jt-w..,, ·/ttlt,·lr-fw /?/4,/W, e,, fz...., . 

I , ,, - , 

sub-� �u. ,_./ .1, 
7 

mAi 1/J 6/Jt,//,I ) ,'aAf M� .<a11/, u,,/2 <&r}//lf 
u / ,,  / 

--fer,r{-;:;f- VT,,-,"! ../-

\ 

G:ITECHNICLIWOLFlcRT\Toch11ical Forms\2000\SamplP. Coro Log . s110011 
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ARCADIS Page __ of  __ 

Sample Log 

Well/Boring -----LCR�v_-_0_2.._· - Pr.oject Name and No. J,/G-l, -- OW$ //f(}0/"/1, 'i. (6'07. 2 
Site 
Location 

1J P.l Drilling --, / a /_ Drilling :;:,../4 _D:;,,,e"'-'fJl�P=-dlJk.-., .... ◄ .L.,1/"--'r'--------�aL&;...e .. started ,c,,-1( t f(J <f Completed ....,.=r-.c....:u.__:,L;/4--==--<:?....:....Y __ _ 

Tota l  Depth Drilled 

Le,�·111. and Diameter 
of Sampling Device 

Drilling Method 

Drilling Contractor 
Prepared 
By 

Samplo Depth 
(loot bolow land •urface) 

From To 

O '  ��' 
� '2..' cy t.f '  

q- q  .. C, � \ 

� '1' cwi' 

q �  l o-O 

[00 l 0 2,  

I O  -i, l O&-( 

co Cr( t () � 
i:: r,U 1-;;,1- � 

, 

/ Q �- fept Hole Diameter __ Inches Sampling Interval ---'-:Z, ____ feet 

2,' )( _l. 7 f·' Type of Sampling Device 5p/,i )/" f1'1 

De lk 

Time/Hydraulic 
Sample Pre$5Ure or 

Recovery Blows per 6 
(feet) inches 

/ / 
7'' fd, ll. /f,10 

1 3  ,, (2) � t1111 

1 1 '' 7, t J� I J  

--;P/ 'ff) '�'�' 'l'1 

];'1'(-1) (\)3, lfo 130 

ztfl-t) i)l, ll�o 

l 6 '' � 1ft ��t( 

�'hy -

Dril l ing Fluid Used _h>?�.....:..::e;__ ______ _ 

Driller ConM ). Helper j h� E • 
Hammer 

{ Weight _ _,__6_0 ___ _ 
Hammer 'I> , � 

Drop _� --� 

Sample Description 

8otk .f,.//e,{ .fr<11t1 frevr�s D,,;fl;"J 
L-f- 8voWH sd-1., 5/JIIO Jtt e,.,i  >,, (+-} (� s 116, 

d"Jfl /w ftM. g� � 1i). �wk/ l - "' .. .., ��· . , V. "'"'-,, 

ls ,417 
slftt :  e� l�,,+ . 

- ., -

l bOSe. ?C '3(J� $,♦l-1-$ 

S /tfrj eyte,,f" onl y f'l..e s r1..J ,➔rd,� ;t,,ul. 

S � 1 -f-ev �Met! ;i,.·e,� -mag� {f;ne) 

1-t tfm,/Jt � 51/h stll/!) � fr'l.e :;qt �t; !tY 
, 

) �_/ fev ,.-.e,( ?Ub �" k,  5'� /i;J,,,e s,(f, 
- . 

{&�� I"°� --,/Jlll;r,.,,;,.,1 Dl1-r� /5'1 ➔ f ""'l 
Sl} A I fYd,"6-, : tu. /i� e,( c lt1, & 't' '  � 17" . ... 

� � $� a�.,Jtlr .t.:. w, llt. ��� .  

5 lrfr, fvac..e... '. [CM. p,.�. crfc lrjy Q I (,  
,, 

SIJ-/1- ,' ut- ➔ � i3nn.,i... //'() C lr1-'t .,, .., 

P(D (ppm) 

o. () 

o. o 
o. o 

tJ. 6 

Q, tJ 

0. (J 

o, o 
...... 

� 

G:ITECHNICLIWOLFERTITechnical Fo11nsl200GISam,)IO Core Log.XLS . Sliaol1 



ARCADIS 

Well casing, 
J;. I 

_....::;...P __ lnch diameter, 
fv l, •/.-, � .  />() 

Grout V ,  t.,/4 7 
J, .l.,-k tf.,....,;--

6 / ft• 

' · Bentonlte Oslurry 

.. _J_j_ ft* �ellets 

7 'I ft' 

JE!sand Soni 
�o o 

Formation Collaspse 

f Jr, Y w  
./_L_L ft• 

• Depth Below Land Surfaco 

Well Construction Log 
(Unconsolidated) 

Project Name and No, 

Well /1,_ t.f- t?J  
County �/'ht � 

Permlt No. _ ______________ _ 

Land-Surface Elevation and Datum: 

feet 0 Surveyed 

D Estimated 

Installation Date(s) f i.,,/3 

Drilling Method � v�J � g, ,/2,7 
Drilling Contractor ()1 /1<.. v�//-1 r7t.--=7"" 
Drilling Fluid w�ftc 

Development Technlque(s) and Datc(s) 

Fluid Loss During Drllllng NA gallons 

Water Removed During Development �'6, '2..0D gallons 

Static Depth to Water 5?:,. ';,)\ feet below M.P.** 

Pumping Depth to Water 1:::>'l . � feet below M.P.•• 

Pumping Duration \ \\c 
Yletd YI..\ 0 
Specific Capacity 

Well Purpose 

�s 

gpm 

'2..\ 

fY\ 1 V'\ hours 

Date 

gpmlft 

1 l!Qlo°I 

"'Measuring Point is Top of Well Casing Unless Otherwise Noted. 

Prepared by 

G:\TECHNICl\WOLl:ERl\TC)elu,lc:il r-'01nu>\?.OOO\Woll ConllmG\inn !Uooom;olld:,tad).XLS - Shool1 



. I 

. ARCADIS G&M 

. ��m·ple/Core Log· 

.• . Borin9'Y:'ell f /J fi v..- .o ;l : Pro�cVNp. _;ti Ire . cJct 3 /4y1 '/6 Y. I ;;f tJ.l. t" Page . / ol '.J 
Site 
Location p ./j I Drilling . / 7; Drilling 

.._10_t' ... �-7'�..,o ... '""'�.,..·t...,..C:-cc...7..,,_,_/f/.""'.,_7 _________ Started �/(.:?'I° �  C?mpleted 

T?tal Depth _Drillecl 

len·gth and Diameter 
: of cori,n•g 9evice 

ltJ 7 . . Feet 
6 //,7 ,,,,,,,,,7 

Hole Diameter -�---- If Inches· Drilling Method 

,-, I )( 
2, .,,, 

_c-____________ · Type of Coring/Samp!fng Device 

< �6? .,j;:,..,.::>,_.f .feet----,.�----'------- Drllling fluid Used Sampl�ng_ Interval 

·o�llllng . .  
Co�!�act<:?r 
Prepared · 

Re_ 1 lcz �/: � /47 (�' . aVl"'.�it · ---nm .PS-U�· 
·By Je/b u...e • .' : : Oe�-f)t

J' 
. .  · · 

• Sa'mple/Corc. Depth 
·(feet below land surfa�c) · 

/1-fA 

l>hwf. from To 

_ Core· 
-Re�ov_ery 

(feel) · Notes: · , Sa;.,,p1e/CQfc Dwilp\lon 

Jc� .,  '1 

i. p�. o,Jn _ 

I) 1 7  l� 
,1 

. 6i-. ' 

·. 

. .  
. . 

f'I 

r?6. .. 

: 

PY 

• 

16 

. . 

· rt 

.. ,•-·-· 

. . 

-

. /. 0 

. ' 

' . . 

z � D _ 

0,. 7 

.u.cJ -�o,f  

rµ�/>l -z,, -. . 

SqJ.,-J J C t,t>. �J c;  -- v_ ; i)£uJe,
0 

/� i /ui.1.d& J..  ,. 
,1-l,.. J. fa " /  wc ///,,,,. :.ij ,.;.., _ rl-�. /.:,;, J.t!_. J'v � 

L /'vVt. 
/ ., f ' 

;:r,.,), C: O �V'/><. _,_.f,. . J .. /.ro� J  .. ,l j,.,•.f /.u. 
a;,,a � '- /e-J -f :Im. u.. 'r. � e l J /'-c,. ./;.,.t!),li� .. / /.; ,, 4 d 

p:- · f ,,.... LJ  // .''JN/1 r;,· : / .-'tl/.,.,a.• , 

/. 1.-� f 

cib-J,2J 

/. lf-:-2;t> 

O,a -t:1, 3 

0.: )-b, ·7. 

.s: I' •  

Ct 1,.. J. '· , l tJw.k .:., 1-o-t,LI,. J,,,;. ·  . :,/c,J/v(..,.J.,,.J. 
'�� ... I/ /w -/4,'J , . ;,P·L d,,..; . 

. ,. rf-· ,,.., ... ,, t✓v-VJ, 
J'a,,, j 

. ,, 
l't.. Af/)"' ... c/4 ✓ C-a.l/ .h,,+;L .,,- ,Jt( ,'./� � I 

/qo.,1/ ' ,-,:,} / /,;, I, f ../-q.,· � 
/ , 

Jt:Jl·�J c ba;r.e- ·-�dt1n.. _/ l, l/ ,11. I le '1 �// / J .. :/4i ,/, .. t;: ,..,n,✓ I ,  
Jet .,J rt, i!':. J,. ,.; ""' 

} 'J . .,r ()'r . e :. /Pu°.J,-t' 
J�·i,..J , d / 

,,...., P. ,.' 1.,. �, 

. , 
j.,,,. t7i,yh , 

.r -i.i £.,,."'i . ...  L J., 'N'el/ , 
r--o.:;J' ; l>c, Ii } :.H u 

J , . 
./e,i, / ,> ....... 1� l / �"11 

J.i,,, -.J.e ·'d. ;; O.J-G l-"T.>1Jf. //4 ... ::;. q le-) ( '1/11 '') 
'1 / /�1-.c.l�· -,,, /, -/ (./ &i Jl-eL 

I b.1 b'l.,/
L... 

r. ... ( 

.. 
. 'i t  j 

a,,.u . ..._«f 
,I' F, 1 _, ( I 
rl,,,..,, A . ,. I """ . I 1.. ,. (/ i' ·tJ 1/ �  () J' -r 

tJ/ I I ,, 

j',· /f, J.✓tJ V J..,  
l�f 0. If - o •. 7, J<> � 

G:\TEcttNICllF[a.D LOGS\Sample Co(C log.XLS• Sheet� 

PID
0
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' ARCADIS G&M 
. 

SampleiCore Lo-g {Cont.d) 

BorlngNvell 

Prepared by 

Sampll!/Core Depth 
(feet below land surlace► Core 

If'/ a.,,J
. 

· From 
Recovery 
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1 .  Introduction 

This Operable Unit 3 (OU3) Groundwater Interim Remedial Measure (Groundwater 
IRM) Sampling and Analysis Plan (SAP) was prepared by ARCADIS U.S., Inc. 
(ARCADIS), on behalf of Northrop Grumman Systems Corporation (Northrop 
Grumman). This SAP summarizes the monitoring programs for the Groundwater IRM, 
including monitoring locations, frequency, procedures, analytical programs, data 
evaluations, and reporting. This SAP is provided as Appendix D of the Groundwater 
IRM OM&M Manual. 

The overall objective of this SAP is to develop and implement a program for the 
collection of appropriate data to monitor and evaluate the effectiveness and efficiency 
of the Groundwater I RM system towards achieving its objectives. As described in 
Section 3.1 of the Groundwater IRM OM&M Manual, the remedial action objectives 
(RAOs) for the Groundwater I RM are as follows: 

• Mitigate the off-site migration of dissolved-phase volatile organic compounds 
(VOCs) through the implementation of a groundwater pump-and-treat system that 
will extract groundwater along the former Plant 24 Access Road property (i.e. ,  the 
Groundwater IRM) (Figure 1 of the Groundwater I RM OM&M Manual). 
Specifically, the Groundwater IRM will address: 

o Groundwater that has TVOC concentrations greater than 5 
micrograms per liter (ug/L) in the upper twenty feet of the surficial 
aquifer across the 1 ,200-foot wide lateral extent of the Site boundary. 

o Groundwater below the upper 20 feet of the surficial aquifer that has 
TVOC concentrations above 50 ug/L. 

• Comply with applicable NYSDEC Standards, Criteria, and Guidelines (SCGs) for 
the various Groundwater IRM emissions (i.e. treated water and the air emissions). 
The discharge criteria for water and air emissions are provided in Tables 1 and 2 of 
the Groundwater IRM OM&M Manual, respectively. 

2. Groundwater IRM Monitoring Programs 

The Groundwater IRM Monitoring Program is divided into two primary components, as 
follows: the Environmental Effectiveness Monitoring Program (Section 3.0 of this SAP) 
and the Remedial System Performance and Compliance Monitoring Program (Section 
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4.0 of this SAP). The monitoring program procedures and protocols, as described 
herein, shall be conducted in accordance with the requirements set forth in the 
Quality Assurance Project Plan (QAPP) (Attachment D-1 of this SAP), and the site
specific Health and Safety Plan (HASP) (ARCADIS 2005), incorporated herein by 
reference and provided as Appendix J of the Groundwater IRM OM&M Manual. 

3. Environmental Effectiveness Monitoring Program 

The Groundwater IRM Environmental Effectiveness Monitoring Program includes two 
parts, Site Hydraulic Monitoring (i.e., water-level measurement) (Section 3.1) and 
Groundwater Quality Monitoring (Section 3.2). The objectives of the Groundwater IRM 
Environmental Effectiveness Monitoring Program are: 

• To monitor groundwater flow patterns and determine/verify that operation of the 
Groundwater IRM has established and maintains an area of hydraulic containment 
(i.e., capture zone) that is sufficient to achieve RAOs. 

• To determine and monitor groundwater quality concentration trends at strategic 
locations. 

Table 1 summarizes the Groundwater IRM Environmental Effectiveness Monitoring 
Program, ahd includes the following information: 

• The monitoring network, which consists of 35 monitoring locations (i.e. , 17 
monitoring wells, 4 remedial wells and 1 4  piezometers). Approximate locations of 
the wells and piezometers are shown in Figure 1 . 

• The construction details for the monitoring network. 

• The hydraulic monitoring schedule (i.e. , the location and frequency of water level 
measurements). 

• The groundwater quality monitoring schedule (i.e. , the location, frequency, and 
analytical parameters of groundwater sampling). 

3.1 Site Hydraulic Monitoring 

As part of Site Hydraulic Monitoring, water level measurements will be collected 
quarterly at 35 groundwater locations (Table 1 and Figure 1 ). In addition, water level 
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measurements will also be collected from the monitoring network during system start

up, as follows: 

• Before the system is started up (baseline readings). 

• Daily for the first week of operation. 

• Weekly for the first two months of operation. 

Water level measurement protocols to be used and the data evaluation and reporting 

requirements are, as follows: 

• Water levels will be collected by measuring the depth to water from a surveyed 

measuring point, identified on each well casing or well head, using an electronic 

water-level indicator probe that is decontaminated between well locations using 

methods described in the QAPP (Attachment D-1 ). 

• Water levels will be measured and recorded to the nearest hundredth of a foot 

(0.01 feet). Water-level measurements and other pertinent information will be 

recorded as described in the QAPP (Attachment D-1). 

• Water level measurements will be converted to groundwater level elevations, 

added to the project database, and reported, as described in Section 7 of the 

Groundwater IRM OM&M Manual. 

• Groundwater level elevations will be tracked for selected wells/piezometers, plotted 

on a site plan, and, if possible, contoured to illustrate the configuration of the 

potentiometric surface and horizontal direction of flow in the surficial aquifer. 

Hydraulic monitoring data, along with the groundwater quality data, will be used to 

assess the effectiveness of the Groundwater IRM. The wells included in the 

monitoring network and the type and frequency of the data collected may be modified, 

based on a review of the monitoring reports and with NYSDEC approval. 
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3.2 Groundwater Quality Monitoring 

3.2.1 Monitoring Locations, Frequencies, and Analyses 

As shown in Table 1, groundwater samples will be collected at 21 locations (Figure 1 )  

as part of Groundwater Quality Monitoring. Additionally, Table 1 summarizes the 

locations, frequency, and analyses to be performed on each sample. Specifically, 

groundwater samples will be collected, submitted to a New York State Department of 

Health (NYSDOH) Environmental Laboratory Approval Program- (ELAP-) certified 

laboratory, and analyzed for the following analyses, per Table 1 :  

• Volatile Organic Compounds (VOCs) - Samples will be analyzed for the VOCs 

listed on Table 3 of the QAPP (Attachment D-1 of this SAP) by NYSDEC Analytical 

Services Protocol (ASP) 2000 Method OLM 4.3. 

• Metals - When required, samples will be analyzed for the required metal(s) by 

USEPA Method 6010 (all metals except for chromium) or 7470 (chromium). 

Additional information regarding the project analyses is provided the QAPP 

(Attachment D-1 of this SAP). 

3.2.2 Sampling Methodology 

Well evacuation (i.e., purging) and groundwater sample collection protocols will be 

conducted in accordance with the 1995 United States Environmental Protection 

Agency (USEPA) Region II Draft Groundwater- Sampling Procedure for Low-Flow 

Pump Purging and Sampling, as discussed below. Information pertinent to the well 

purging and sampling activities will be recorded, as described in the QAPP 

(Attachment D-1, Section 4.1.5 - Field Records). 

Prior to well purging/sampling, the following site preparation activities will be 

conducted: access the well, prepare the well site for purging and sampling, and collect 

initial measurements. To access the well, the protective casing will be unlocked and 

any surficial dirt will be cleaned from around the wellhead. Site preparation includes 

placing/securing plastic sheeting around the well. Prior to pump installation for well 

purging/sampling, the depth to water in the well will be measured to the hundredth of a 

foot with an electronic water-level indicator and the total depth of the well will be 

sounded. 

g:\aprojecl"1orthrop grummanlsuperfund\2009\ou3"1y001464.0909 om&mlgroundwaler lon\om&m manual\aep\new_sampling and analyels plan ng 

belhpage_nov 2.do<o< 

Sampling and Analysis Plan 
Groundwater Interim 
Remedial Measure 
Operable Unit 3 (Former 
Grumman Settling 
Ponds), 
Bethpage, New York 
NYSDEC Site# 1- 30-00 3A 

4 



ARCADIS 

Prior to initiation of well purging/sampling activities, a variable speed, 2-inch-diameter, 
stainless steel Grundfos RediFlo submersible pump wil l  be placed in the well .  Prior to 
installation, dedicated, ½-inch-diameter polyethylene tubing wil l  be connected to the 
pump, and the pump and tubing wil l  be slowly lowered into the wel l  so as to place the 
pump intake within the center of the well screen zone. 

Well purging wil l  be conducted in accordance with USEPA (1995) Micropurge 
procedures. During well purging, the purge rate wil l  not exceed 500 mil l il iters per 
minute (mUmin). Well purging will continue field parameters have stabilized (as 
described below). Prior to monitoring field parameters, the calculated volume of water 
in the pump riser tubing wil l be purged. During well purging, a flow-through cell wil l  be 
used to monitor all field parameters. Field parameters (i .e. , pH, specific conductance, 
dissolved oxygen [DO] , oxidation-reduction potential [redox], and temperature) will be 
measured, with calibrated meters, from the flow-through cell approximately every five 
minutes unti l  stability (i .e. , three consecutive readings within 10 percent) is observed. 
Field meters will be cal ibrated daily accord ing to the manufacturer's instructions. 
Following stabil ization of field parameters, the flow rate will be decreased to 1 00 
ml/min to allow groundwater sample col lection to take place. 

Before the collection of each round of groundwater samples, appropriate pre-cleaned 
sample containers (bottles) will be provided by the laboratory in accordance with 
procedures and requirements described in the QAPP (Attachment D-1 , Section 4.2 -
Preparation and Preservation of Sample Containers). The sample bottles wil l  be 
inventoried and inspected to make sure all the required bottles are present, unbroken, 
and have been adequately prepared by the laboratory (i .e., sample preservation 
requirements, as applicable). Throughout the sample collection and handl ing process, 
the sampling technician wil l  wear new disposable surgical gloves for each well 
sampled. 

Al l groundwater samples wil l  be collected from the pump discharge into laboratory
supplied sample bottles. Special care will be taken in filling and capping the VOC vials, 
so that no headspace or air bubbles are present in the groundwater samples collected 
for VOC analysis. In addition, overflowing bottles will be avoided to prevent the loss of 
floating substances or preservatives that may have already been added to the bottle. 
All sample bottle caps wil l  be secured snugly, but not over-tightened. 

Once sampling is complete, the pump wil l  be gradually be removed from the well and 
dedicated sampling equipment ( i .e. ,  tubing or tubing/screen assembly) wil l  be 
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disconnected from the pump and remain secured inside the well casing. The wells will 
be locked when sampling is completed. 

All samples ( including Quality Assurance/Quality Control [QA/QC] samples specified in 
the QAPP included as Attachment D-1) will be properly labeled and identified, and 
information on the Water Sampling Log and chain-of-custody form will be completed. 
The attached QAPP (Attachment D-1 of this SAP) provides additional details regarding 
Field Records and QA/QC samples, frequency and protocols (Section 4.1 - Field 
QA/QC), sample labeling (Section 4.2 - Preparation and Preservation of Sample 
Containers), and sample custody (Section 4.4 - Sample Custody). All sample 
containers will be checked for proper identification/labeling and compared to the chain
of-custody form for accuracy prior to packaging any sample for shipment. The chain
of-custody form will be placed in a sealed plastic bag and taped to the underside of the 
cooler lid . The samples may then be wrapped with a cushioning material, as needed, 
to preclude breakage during shipment and placed in a cooler. Sufficient amounts of 
bagged ice or ice packs will be placed in the cooler to keep the samples at 4 degrees 
Celsius until arrival at the laboratory. When the cooler is ready, it will be sealed with 
fiber (duct) tape, and custody seals will be placed in such a manner that any opening of 
the cooler prior to arrival at the laboratory can be detected. 

Samples will be delivered by courier or overnight carrier to the analytical laboratory 
following sample custody requirements specified in the QAPP. The laboratory will be 
prepared to receive the samples and perform preliminary extractions or analyses within 
the analytical method recommended holding times. 

All non-dedicated well evacuation and sampling equipment (e.g., probs, pumps, etc.) 
will be decontaminated between well locations using methods described in the QAPP 
(Attachment D-1 , Section 4.3 - Decontamination). All water generated during purging 
and decontamination will be containerized and transported on-site for disposal, as 
described in Section 6 of this SAP. 

3.2.3 Reporting and Evaluation of Monitoring Results 

Groundwater quality data will be: 

o Tabulated and added to the existing database. 

o Used to determine groundwater VOC quality trends at selected groundwater 
monitoring wells. 

g:\aproject\northrop grummanlsuperfund\2009\ou3\ny001464.0909 om&m\groundwater im1\om&m manual\aaplnew_sampling and analyais pion ng 

belhpage_nov 2 docx 

Sampling and Analysis Plan 
Groundwater Interim 
Remedial Measure 
Operable Unit 3 (Former 
Grumman Settling 
Ponds), 
Bethpage, New York 
NYSDEC Site# 1 -30-003A 

6 



ARCADIS 

o Compared against NYSDEC SGCs. 

o Summarized and reported in the appropriate OM&M Reports. Additional 

information on the project reporting requirements is provided in Section 7 of 

the Groundwater IRM OM&M Manual. 

Groundwater quality data will be used, along with the hydraulic monitoring data, to 

assess the effectiveness of the Groundwater IRM and to determine when operation of 

the Groundwater IRM is no longer required. 

The groundwater quality monitoring program described herein may be modified based 

on a review of the monitoring reports and with NYSDEC approval. 

4. Remedial System Performance and Compliance Monitoring Program 

The Groundwater IRM remedial system monitoring program includes both compliance 

and performance monitoring components. The objectives of the Remedial System 

Performance and Compliance Monitoring Program are: 

• To determine compliance with applicable NYSDEC SCGs for the various 

Groundwater IRM emissions (i.e. treated water and the air emissions). 

• To continually assess whether the treatment system is meeting performance 

objectives (i.e., to design specifications). 

• To monitor treatment processes to determine when maintenance activities are 

needed and to optimize system performance. 

• To monitor data trends to identify a potential problem in time to prevent a system 

failure. 

The Remedial System Performance and Compliance Monitoring Program is 

summarized in Table 2; sampling and monitoring locations listed in Table 2 are shown 

on Figure 3 of the Groundwater IRM OM&M Manual and in Appendix B - Record 

Drawings 2 thru 6. 

The following information is summarized in Table 2: 
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• Water and air compliance sampling schedules (i.e., sample collection location, 
frequency, and parameter). 

• Performance monitoring schedules (i.e., the location, frequency, and key process 
parameter, as measured at various process locations). 

In addition to the performance monitoring listed on Table 2, additional performance 
monitoring may be performed, at the operator's discretion, to further assess status of 
select system operations. 

4.1 Remedial System Monitoring and Data Evaluation 

The periodic monitoring of key system operational parameters is required to ensure 
proper system performance and compliance and by monitoring operational parameter 
trends, an operator may be able to detect, and subsequently correct, a potential 
problem before-there is system failure. 

Key performance, and required compliance, parameters are monitored via one of the 
following methods: 

• Water Quality Samples 

• Air Quality Samples 

• Locally-Mounted Gauges 

• Flow, Pressure, and Temperature Transmitters 

4.1 . 1  Water Quality Samples 

Water quality is periodically monitored at seven locations within the Groundwater IRM 
treatment system by collecting grab samples from permanently installed sample taps 
and having the samples analyzed for the appropriate parameters by a NYSDOH
certified laboratory, except for pH, which is measured in the field . .The sampling 
schedule is provided in Table 2. 

Water samples are collected via the sampling methodology provided in Section 4.2.1 of 
this SAP. 
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Water samples are analyzed for VOCs and metals by the same methods that are used 
for groundwater (see Section 3.2.1 of this SAP). 

Results from the performance and compliance water quality samples are used to: 

• Determine groundwater quality trends in the remedial wells. 

• Determine the effectiveness of the air stripper to remove VOCs from the extracted 
groundwater. 

• Determine when the air stripper may need cleaning. 

• Determine the effectiveness of the bag filters to remove iron and other particulate 
matter from the air stripper effluent. 

• Compliance of the system water discharge with applicable AGCs and the project
specific State Pollutant Discharge Elimination System (SPDES) Permit. 

4.1 .2 Air Quality Samples 

Air quality is periodically monitored at four locations within the Groundwater IRM 
treatment system by collecting grab samples from permanently installed sample taps 
and having the samples analyzed for VOCs by a NYSDOH-certified laboratory. The 
sampling schedule is provided in Table 2. 

Air samples are collected via the sampling methodology provided in Section 4.2.2 of 
this SAP. 

Air samples are analyzed for the VOCs listed on Table 4 of the QAPP (Attachment 0-
1) using Modified EPA Method T0-15. 

Results from the performance air quality samples are used to: 

• Determine the effectiveness of the emission control units (ECUs) to remove VOCs 
from the air stripper off-gas. 

• Assess when breakthrough occurs in the ECUs and require media replacement. 
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• Determine compliance with applicable Annual Guidance Concentrations (AGC) 

and Short-term Guidance Concentration (SGCs) per NYSDEC Division of Air 

Resources (DAR-) 1 Guidelines for the Control of Toxic Ambient Air 

Contaminants (NYSDEC 2007). 

• Determine when the air stripper off-gas no longer needs treatment and the ECUs 

can be removed. 

4.1 .3 Locally- Mounted Gauges 

Readings from strategically located mounted gauges and meters are recorded by a 

system operator at the frequency denoted in Table 2 to instantaneously monitor: 

• Pumping rates and water pressures in the four influent pipelines. 

• System water discharge rate. 

• Water pressures in the air stripper effluent. 

• System Air flow rate. 

• Air temperature and pressure in the air stripper off-gas treatment system. 

To monitor and record system parameters, log sheets have been prepared and are 

provided in Appendix E of the Groundwater IRM OM&M Manual. 

These data are evaluated to determine whether the system is meeting performance 

objective or if there is any apparent data anomalies. 

4.1 .4 Flow, Pressure, and Temperature Transmitters 

Readings from strategically located transmitters are recorded by Supervisory Control 

and Data Acquisition (SCADA) system and also by system operator at the frequency 

denoted in Table 2 to monitor: 

• Pumping rates, cumulative flow, and water pressures in the four influent pipelines. 

• System water discharge rate and cumulative flow. 
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• Water pressures in the air stripper effluent. 

• System Air flow rate. 

• Air temperature and pressure in the air stripper blower effluent. 

These data are evaluated to assess the same basic process as the locally-mounted 
gauges. The redundant nature of the transmitter and gauge data helps determine 
when of the instruments has failed. The transmitter data is also stored for future 
reference via a data logger. 

4.2 Sampling Methodology 

4.2.1  Water Sampling Methodology 

Before the collection of each water sample, appropriate pre-cleaned sample 
containers (bottles) will be provided by the laboratory in accordance with procedures 
and requirements described in the QAPP (Attachment D-1 of this SAP). The sample 
bottles will be inventoried and inspected to make sure all the required bottles are 
present, unbroken, and have been adequately prepared by the laboratory (i.e. , 
sample preservation requirements, as applicable). Throughout the sample collection 
and handling process, the sampling technician will wear new disposable surgical 
gloves. 

All water samples will be collected from the sampling port, into laboratory supplied 
sample bottles. Special care will be taken in filling and capping the Volatile Organic 
Analysis (VOA) vials, so that no headspace or air bubbles are present in the water 
samples collected for VOC analysis. In addition, overflowing bottles will be avoided 
to prevent the loss of floating substances or preservatives that may have already 
been added to the bottle. All sample bottle caps will be secured snugly, but not over
tightened. 

All samples (including QA/QC samples specified in the QAPP) will be properly 
labeled and identified. The QAPP provides additional details regarding Field 
Records and QA/QC samples, frequency and protocols (Attachment D-1, Section 4.1 
- Field QA/QC), sample labeling (Attachment D-1, Section 4 .2 - Preparation and 
Preservation of Sample Containers), and sample custody (Attachment D-1, Section 
4. System Startup Plan 4 - Sample Custody). All sample containers will be checked 
for proper identification/labeling and compared to the chain- of- custody form for 
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accuracy prior to packaging any sample for shipment. The chain- of- custody form 
will be placed in a sealed plastic bag and taped to the underside of the cooler lid. 
The samples may then be wrapped with a cushioning material , as needed, to 
preclude breakage during shipment and placed in a cooler . Sufficient amounts of 
bagged ice or ice packs will be placed in the cooler to keep the samples at 4 degrees 
Celsius until arrival at the laboratory. When the cooler is ready, it will be sealed with 
packing tape, and custody seals will be placed in such a manner that any opening of 
the cooler prior to arrival at the laboratory can be detected. 

Samples will be delivered by overnight carrier to the analytical laboratory following 
sample custody requirements specified in the QAPP. The laboratory will be prepared 
to receive the samples and perform preliminary extractions or analyses within the 
analytical method recommended holding times. 

4.2.2 Air Sampling Methodology 

Before the collection of each round of vapor samples, appropriate pre-cleaned 
sample containers will be provided by the laboratory in accordance with procedures 
and requirements described in the QAPP (Attachment D-1 of this SAP), as 
applicable. The sample containers provided by the laboratory for vapor sampling will 
either be one-liter or six-liter Summa canisters. The sample containers will be 
inventoried and inspected to make sure all the required containers are present and in 
good condition.  Throughout the sample collection and handling process, the 
sampling technician will wear new disposable surgical gloves for each location 
sampled. 

To collect a vapor sample from the desired sample location, the appropriate 
container will be filled from the sample port. Heavy walled disposable Teflon tubing 
will be used to connect the sample container, the sampling vacuum pump (as 
applicable), and the sample port. If a Summa canister is used, the laboratory will 
provide the canister under vacuum. The Summa canister will be filled completely 
until the canister has a vacuum of 5 inches of mercury. 

All samples (including quality control checks and quality assurance auditing 
processes (QA/QC) specified in the QAPP) will be properly labeled and identified, 
and information on the Field Sampling Log and chain-of-custody form will be 
completed. The system pressure and temperature at the location and time of sample 
collection will also be recorded on the Field Sampling Log. The QAPP provides 
additional details regarding Field Records and QA/QC samples, frequency and 

g:laprojec\\northrop grummanlsuperfund\2009\ou3\ny001464.0909 om&m\groundwater irm\om&m manuel\saplnew_oampling and analysis plan ng 

belhpage_nov 2 docx 

Sampling and Analysis Plan 
Groundwater Interim 
Remedial Measure 
Operable Unit 3 (Former 
Grumman Settling 
Ponds), 
Bethpage, New York 
NYSDEC Site # 1 -30 -00 3A 

1 2  



ARCADIS 

protocols (Attachment D-1 ,  Section 4 .1  - Field QA/QC), sample labeling (Attachment 
D-1 , Section 4.2 - Preparation and Preservation of Sample Containers), and sample 
custody (Attachment D-1 , Section 4.4 - Sample Custody). All sample containers wil l 
be checked for proper identification/labeling and compared to the chain-of-custody 
form for accuracy prior to packaging any sample for shipment. The chain-of-custody 
form will be placed in a sealed plastic bag and accompany sample containers. The 
samples may then be wrapped with a cushioning material, as needed, to preclude 
damage during shipment and placed in a package. The vapor samples wil l remain at 
ambient temperature throughout transport until arrival at the laboratory. When the 
package is ready, it will be sealed with packing tape, and custody seals wil l be 
placed in such a manner that any opening of the package prior to arrival at the 
laboratory can be detected. 

Samples will be delivered by overnight carrier to the analytical laboratory following 
sample custody requirements specified in the QAPP. The laboratory will be prepared 
to receive the samples and perform preliminary extractions or analyses within the 
analytical method recommended holding times. During the start-up period, 
compliance vapor samples will be submitted to the laboratory for 24-hour turnaround 
of analytical results. All vapor samples will be submitted a NYSDOH-approved 
laboratory for analysis. 

4.3 Data Reporting and System Optimization 

Remedial System Performance and Compliance monitoring data will be: 

o Used to assess compliance by comparing against project discharge 
requirements. 

o Timely reviewed to assess: 

• Whether system process variables are within acceptable tolerances. 

• Whether the system operation can be optimized. 

• Operational trends, which can provide critical information to help 
understand how the system is operating. In addition, sometimes the 
identification of an operational trend may allow an operator to address 
a potential problem before the problem becomes to serious. 
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o Summarized and reported in the appropriate OM&M Reports. Additional 

information on the project reporting requirements is provided in Section 7 of 

the Groundwater IRM OM&M Manual. 

The Remedial System Compliance and Performance monitoring program described 

herein may be modified based on a review of the monitoring reports and with NYSDEC 

approval. 

5. Quality Assurance Procedures 

Quality assurance procedures will be implemented to ensure that analytical results of 

water and the air samples are of the highest quality. The QAPP (Attachment D-1 of 

this SAP) provides a summary of the quality assurance procedures and the QA/QC 

protocols related to field sampling and analysis activities. 

6. Field Decontamination Procedures 

Proper decontamination of non-dedicated field equipment associated with sampling 

activities will ensure that the data collected meets the precision, accuracy, 

representativeness, completeness and comparability (PARCC) requirements, as 

presented in the QAPP (Attachment D-1 of this SAP). 

7. Waste Disposal 

All liquid and solid waste generated during sampling activities including, but not 

l imited to, well purge water, decontamination water, gloves, tubing, and other solid 

debris will be properly segregated and placed in appropriate containers for future 

disposal. 

Water generated from decontamination activities, and purge water from monitoring 

wells will be containerized for disposal on a daily basis via centrifugal pump to the 

Nassau County Department of Public Works (NCDPW) Publicly Owned Treatment 

Works (POTW) via a NCDPW approved intake located on Northrop Grumman 

property. A copy of the NCDPW approval letter is provided in Attachment D1-2. 
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8. Record Keeping and Reporting 

Records documenting the operation and maintenance of the system will be 
maintained. Electronic and system inspection and maintenance logs will be retained 
a minimum of 1 0  years after data collection and submission of logs. 
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Table 1 .  Environmental Effectiveness Monitoring Program, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), Northrop Grumman Systems Corporation, 
Bethpage, New York. <1 -2> 

Well 
Well ID Diameter 

(inches) 
Monitoring Wells 
BCPMW-1 2 

BCPMW-2 2 

BCPMW-3 2 

BCPMW-4-1 4 
BCPMW-4-2 4 
BCPMW-4-3 4 

BCPMW-5-1 4 

BCPMW-6-1 4 
BCPMW-6-2 4 

BCPMW-7-1 4 

B24MW-2 2 

B24MW-3 2 

B30MW-1 2 

MW-200-1 4 

MW-201-1 4 

MW-202-1 4 

MW-203-1 4 

Remedial Wells <•J 
RW-01 8 

RW-02 6 

RW-03 8 

RW-04 8 

Depth to Screen 
Top Bottom 

(ft bis) (ft bis) 

SD 65 

60 75 

59 74 

45 65 
68.5 83.5 
1 1 5  1 25 

50 65 

88.5 98.5 
1 33 143 

90 1 00 

54 74 

55 70 

57 72 

85 95 

70 80 

1 25 1 35 

1 03 1 1 3  

108 1 28 

84 1 04 

84 1 04 

1 1 0  1 30 

Screen Well Well 

Length Depth Materials 
(ft) (ft) 

1 5  65 Sch. 40 PVC 

15  75 Sch. 40 PVC 

1 5  74 Sch. 40 PVC 

20 70 Sch. 40 PVC 
15  88.5 Sch. 40 PVC 
1 0  1 30 Sch. 40 PVC 

1 5  70 Sch. 80 PVC/ SS 

1 0  1 03.5 Sch. 40 PVC 
1 0  148 Sch. 40 PVC 

10  105 Sch. 40 PVC 

20 74 PVC 

1 5  70 PVC 

1 5  72 PVC 

1 0  1 00 Sch. 40 PVC/ SS 

1 0  85 Sch. 40 PVC/ SS 

1 0  140 Sch. 40 PVC/ SS 

1 0  1 1 8  Sch. 4 0  PVC/ SS 

20 1 34 Sch. 80 PVC/SS 

20 1 04  Steel/SS 

20 107 Sch. 80 PVC/SS 

20 133 Sch. 80 PVC/SS 
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MONITORING ACTIVITY 
Water WATER QUALITY c•J 

Levels 13> voe Cd/Cr/Hg Fe/Mn 

Quarterly Baseline Baseline 

Quarterly Baseline Baseline Baseline 

Quarterly Baseline Baseline Baseline 

Quarterly Baseline/Semiannual <5> Baseline/Annual Baseline 
Quarterly Baseline/Semiannual <5J Baseline/Annual Baseline 
Quarterly Baseline/Semiannual <5> Baseline/Annual Baseline 

Quarterly Baseline Baseline Baseline 

Quarterly Baseline/Semiannual <5> Baseline/Annual 
Quarterly Baseline/Semiannual <5> Baseline/Annual 

Quarterly Baseline/Semiannual <5J Baseline/Annual 

Quarterly Baseline/Annual Baseline 

Quarterly Baseline/Annual Baseline 

Quarterly Baseline/Annual Baseline 

Quarterly Baseline/Semiannual <5> Baseline/Annual 

Quarterly Baseline/Semiannual <5J Baseline/Annual 

Quarterly Baseline/Semiannual C5J Baseline/Annual 

Quarterly Baseline/Semiannual <5> Baseline/Annual 

Quarterly Baseline/Quarterly Baseline/Quarterly 

Quarterly Baseline/Quarterly Baseline/Quarterly 

Quarterly Baseline/Quarterly Baseline/Quarterly 

Quarterly Baseline/Quarterly Baseline/Quarterly 
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Table 1 .  Environmental Effectiveness Monitoring Program, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), Northrop Grumman Systems Corporation, 
Bethpage, New York. 11 •2> 

Well ID 

Piezometers 
PZ-01 a  
PZ-01b  
PZ-01c  

PZ-02a 
PZ-02b 
PZ-02c 

PZ-03 

PZ-04 

PZ-05a 
PZ-05b 

PZ-06a 
PZ-06b 

PZ-07a 
PZ-07b 

Notes: 
(1 ) 
(2) 
(3) 

(4) 

Well 
Diameter 
(inches) 

Depth to Screen Screen Well Well MONITORING ACTIVITY 
Top Bottom Length Depth Materials Water WATER QUALITY l•l 

(fl bis) (fl bis) (fl) 

2 60 65 5 

80 85 5 
1 30 1 35 5 

2 60 65 5 
80 85 5 
1 30 1 35 5 

80 85 5 

BO 85 5 

2 65 70 5 
1 1 0  1 1 5  5 

2 65 70 5 
90 95 5 

2 65 70 5 
1 1 3  1 1 8  5 

(fl) 

68 
88 

1 38 

68 
85 
1 38 

BB 

88 

74 
1 1 7  

72 
97 

72 
120 

Sch. 40 PVC 
Sch. 40 PVC 
Sch. 40 PVC 

Sch. 40 PVC 
Sch. 40 PVC 
Sch. 40 PVC 

Sch. 40 PVC 

Sch. 40 PVC 

Sch. 40 PVC 
Sch. 40 PVC 

Sch. 40 PVC 
Sch. 40 PVC 

Sch. 40 PVC 
Sch. 40 PVC 

Levels l3l 

Quarterly 
Quarterly 
Quarterly 

Quarterly 
Quarterly 
Quarterly 

Quarterly 

Quarterly 

Quarterly 
Quarterly 

Quarterly 
Quarterly 

Quarterly 
Quarterly 

voe 

Water samples will be collected and analyzed in accordance with the method and procedures described in this Sampling and Analysis Plan (SAP). 
Approximate locations of the wells and piezometers in the OU3 Groundwater IRM Monitoring Program are shown in Figure 1 .  

Cd/Cr/Hg 

Water Levels will be measured in all wells/piezometers during the baseline monitoring event. Water levels will be measured in accordance with the procedures 
presented in this SAP. 
VOC: VOCs, per Table D-3 in the attached Quality Assurance Project Plan (QAPP), using NYSDEC ASP 2000 Method OLM 4.3. 

Fe/Mn 

Cd/Cr: Cadmium and Chromium using USEPA Method 601 0, except for Chromium, both total and dissolved; Hg: Mercury will only be analyzed for samples collected during the baseline monitoring. 
Fe/Mn: Iron and Manganese using USEPA Method 601 0, both total and dissolved 

(5) 
(6) 

Aronyms: 

Semiannual wells will be monitored annually after Year 1 .  
Some of the analyses listed here are also covered in the Remedial System Sampling Program (Table 2). 

Sch. 80 PVC: schedule 80 polyvinyl chloride 
Sch. 40 PVC: schedule 40 polyvinyl chloride 
SS: stainless steel 
Steel: low carbon steel 
ft: feet 
ft msl: feet relative to mean sea level 
ft bis: feet below land surface 
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Table 2. Remedial System Monitoring Program, Groundwater I nterim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems Corporation, Bethpage, New York. (1 ) 

Sample Location/In strument <1J 

Water Samples rsJ 

Remedial Well 1 (WSP-1 ) 

Remedial Well 2 (WSP-2) 

Remedial Well 3 (WSP-3) 

Remedial Well 4 (WSP-4) 

Air Stripper Influent (WSP-5) 

Air Stripper Effluent (WSP-6) 

Plant Effluent (WSP-7) 

Air Samples m <BJ 

Air Stripper Effluent/ECU-1 I nfluent (VSP-1 ) 

ECU-1 Effluent/ECU-2 I nfluent (VSP-2) 

ECU-2 Effluent/ECU-3 I nfluent (VSP-3) 

ECU-3 Effluent/ECU-4 I nfluent (VSP-4) 

Total Effluent (VSP-5) 

Parameter (Method) <2J 

voes (NYSDEC 2000 OLM 4.3) 
Iron (USEPA 6010) 

voes (NYSDEC 2000 OLM 4.3) 
Iron (USEPA 601 0) 

voes (NYSDEC 2000 OLM 4.3) 
I ron (USEPA 601 0) 

voes (NYSDEC 2000 OLM 4.3) 
Iron (USEPA 601 0) 

voes (NYSDEC 2000 OLM 4.3) 
Iron (USEPA 6010) 

Iron (USEPA 601 0) 

voes (NYSDEe 2000 OLM 4.3) 
Iron (USEPA 6010) 
ph (field) 

voes (TO-1 5 Modified) 

voes (TO-15 Modified) 

voes (TO-15 Modified) 

voes (TO-1 5 Modified) 

voes (TO-15 Modified) 

Short-Term <3J 
Frequenc� 

(five month period 
(first month) following first month) 

Bi-Weekly 
Bi-Weekly 

Bi-Weekly 
Bi-Weekly 

Bi-Weekly 
Bi-Weekly 

Bi-Weekly 
Bi-Weekly 

1 -hr <5l; Days 1 ,  3, & Weekly 
1 -hr <5l; Days 1 ,  3, & Weekly 

1 -hr (5l; As Needed 

1-hr 16>; Days 1 ,  3, & Weekly 
1 -hr 16>; Days 1 ,  3, & Weekly 
1 -hr 16l; Days 1 ,  3, & Weekly 

Monthly 

As Needed 

As Needed 

As Needed 

Monthly 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Annually 

Monthly 
Monthly 

As Needed 

Monthly 
Monthly 
Monthly 

Monthly 

As Needed 

As Needed 

As Needed 

Monthly 
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Long-Term <4l 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Annually 

Quarterly 
Quarterly 

As Needed 

Monthly 
Monthly 
Monthly 

Quarterly 

As Needed 

As Needed 

As Needed 

Quarterly 
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SCADA 
Data Acquisition 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



Table 2. Remedial System Monitoring Program, Groundwater Interim Remedial Measure, Operable Unit 3 ( Former Grumman Settling Ponds), 
Northrop Grumman Systems, Corporation, Bethpage, New York. ( 1 ) 

Sample Location/Instrument (1 l 

Water Flow Measurements 

Remedial Well RW-1 ( FT - 1 1 0) 

Remedial Well RW-2 ( FT - 120) 

Remedial Well RW-3 ( FT - 1 30) 

Remedial Well RW-4 ( FT - 140) 

Combined Influent ( FR - 200) 

System Effluent ( FT-700) 

Air Flow Measurements 

Air Stripper Effluent ( FT-500) 

Water Pressure Measurements 

Remedial Well RW-1 ( PT - 11 0) 

Remedial Well RW-2 ( PT - 1 20) 

Remedial Well RW-3 ( PT - 1 30) 

Remedial Well RW-4 ( PT - 140) 

Air Stripper Effluent ( PT-700) 

Parameter ( Method) (Zl 

Flow rate ( gpm + total gal . )  

Flow rate ( gpm + total gal.) 

Flow rate ( gpm + total gal.) 

Flow rate ( gpm + total gal.) 

Flow rate ( gpm + total gal.) 

Flow rate ( gpm + total gal.) 

Flow rate ( SCFM) 

Pressure ( i .w.g. )  

Pressure ( i.w.g.) 

Pressure ( i .w.g.) 

Pressure ( i.w.g.) 

Pressure ( i.w.g.) 

Air Teme,erature & Relative/� Humidity_ Measurements 

Air Stripper Effluent ( TT-500) Temperature 

ECU Mid-Train ( Tl-503) Temperature 

Effluent (Tl-603) Temperature 

Short-Term (JJ 
Frequency 

( five month period 
( first month) following first month) 

( Daily -1st week) Weekly Weekly 

( Daily - 1st week) Weekly Weekly 

( Daily -1 st week) Weekly Weekly 

( Daily - 1st week) Weekly Weekly 

( Daily - 1st week) Weekly Weekly 

( Daily - 1st week) Weekly Weekly 

( Daily -1 st week) Weekly Weekly 

( Daily - 1st week) Weekly Weekly 

( Daily -1 st week) Weekly Weekly 

( Daily -1 st week) Weekly Weekly 

( Daily -1 st week) Weekly Weekly 

( Daily -1 st week) Weekly Weekly 

Weekly Weekly 

Weekly Weekly 

Weekly Weekly 
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Long-Term '4J 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 
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SCADA 
Data Acquisition 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

Continuously 

NA 

NA 



Table 2. Remedial System Monitoring Program, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems, Corporation, Bethpage, New York. ( 1 )  

Sample Location/Instrument (1 ) 

Air Pressure Measurements 

Air Stripper Effluent (PT-500) 

ECU #1 Influent (Pl-501 ) 

ECU #2 Influent (Pl-502) 

ECU #3 Influent (Pl-601) 

ECU #4 Influent (Pl-602) 

System Effluent (Pl-603) 

Parameter (Method) (2) 

· Pressure (i.w.g.) 

Pressure (i.w.g.) 

Pressure (i.w.g.) 

Pressure (i.w.g.) 

Pressure (i.w.g.) 

Pressure Q.w.g.) 

Short-Term <3) 

Frequency 

(five month period 
(first month) following first month) 

(Daily -1 st week) Weekly 

(Daily -1st week) Weekly 

(Daily -1st week) Weekly 

(Daily - 1st week) Weekly 

(Daily -1st week) Weekly 

(Daily - 1st week) Weekly 

Monthly 

Monthly 

Monthly 

Monthly 

Monthly 

Monthly 
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Long-Term (4) 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 
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SCADA 

Data Acquisition 

Continuously 

NA 

NA 

NA 

NA 

NA 



Table 2. Remedial System Monitoring Program, Groundwater Interim Remedial Measure, Operable Unit 3 (Former Grumman Settling Ponds), 
Northrop Grumman Systems, Corporation, Bethpage, New York. (1 ) 

Notes: 
(1 ) Refer to Appendix E of this Operation, Maintenance and Monitoring Manual for a diagram showing referenced sample locations and measurement points. 
(2) Parameters/methods may be modified based on review of short-term and/or long-term testing results. Parameters shown in Bold indicate parameters that 

require NYSDEC notification/approval prior to change in monitoring schedule. 

Page 4 of 4 

(3) Short-term schedule is tentative. Modification may be required/recommended based on the results of start-up and performance testing. In addition, per the Interim 
treated effluent (water) discharge criteria, per NYSDEC letter dated March 1 9, 2009, select samples are being analyzed for Mercury (Hg), this analyte is not expected 
to be a long-term analyte. 

(4) Long-term schedule is tentative. Modification may be required/recommended based on the results of short-term testing or water quality trends. 
(5) Water samples will be collected in accordance with the methods described in the Sampling and Analysis Plan, which is included as Appendix A of this 

Operation, Maintenance and Monitoring Manual. Samples will be analyzed in accordance with the methods and procedures described in the Sampling and Analysis Plan. 
(6) Per NYSDEC request, a 1 -hr pilot test will be performed during system shake-down. 1 -hr pilot test samples will also be analyzed for mercury. 
(7) Air samples will be collected and analyzed in accordance with methods described in the Sampling and Analysis Plan, which is included as Appendix A 

of this Operation, Maintenance and Monitoring Manual. 
(8) Additional air samples will be collected to help calculate media usage rates and to help determine media changeout frequencies. 

Acronyms: 
NA 
ECU 
voes 

gal. 
gpm 
i.w.g. 
NYSDEC 
EPA 
SCADA 

Not applicable 
Emissions control unit 
Volatile organic compounds (refer Tables D-3 and D-5 in the Quality Assurance Project Plan (QAPP) (Appendix D) for the analyte lists for aqueous and 
air samples, respectively ). 

Gallons 
Gallons per minute 
Inches water gauge 
New York State Department of Environmental Conservation 
U.S. Environmental Protection Agency 
Supervisory Control And Data Acquisition 
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ARCADIS 

1 .  Introduction 

This Operable Unit 3 (OU3) Groundwater Interim Remedial Measure (Groundwater 
I RM) Quality Assurance Project Plan (QAPP) was prepared by ARCADIS U.S. ,  I nc. 
(ARCADIS) on behalf of Northrop Grumman Systems Corporation (Northrop 
Grumman). This QAPP addresses specific quality control (QC) checks and quality 
assurance (QA) auditing processes. This QAPP is provided as Attachment D-1 of the 
Sampling and Analysis Plan (SAP); the SAP is provided as Appendix D of the OM&M 
Manual. 

The overall objective of the QAPP is to produce data of the highest quality that can be 
used to support the OM&M of the Groundwc;3ter IRM. This QAPP has been prepared in 
accordance with the United States Environmental Protection Agency (USEPA) 
guidance, "Guidance for Quality Assurance Project Plans," (USEPA 2002), The New 
York State Department of Environmental Conservation (NYSDEC) Draft DER-10 
Technical Guidance for Site Investigation and Remediation (NYSDEC 2002), and 
considering requirements of the July 4, 2005 Operable Unit 3 Order on Consent 
(NYSDEC 2005). This QAPP presents project organization and responsibilities, and 
QA/QC protocols related to field sampling and analysis activities associated with 
various sampling and monitoring requirements. The procedures in this QAPP will be 
implemented to ensure that precision, accuracy, representativeness, completeness, 
and comparability (PARCC parameters) of the data can be documented, as applicable. 

2. Project Organization and Responsibilities 

The responsibilities of the key project personnel are detailed below. 

• The Project Director is responsible for overseeing the implementation of the project 
tasks. The Project Director will review all documents and other correspondence 
concerning the activities performed pursuant to the NYSDEC Superfund project 
(i.e . ,  all activities assocfated with Operable Unit 3). The Project Director is also 
responsible for the overall QA including technical adequacy of the project activities 
and reports and conformance to the scope of work. 

• The Project Manager is responsible for the following: overall project coordination; 
adherence to the project schedules; directing, reviewing, and assessing the 
adequacy of the performance of the Task Managers assigned to the project; 
implementing corrective action, if warranted; interacting with the Project Director; 
reviewing reports; and maintaining full and orderly project documentation. 
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ARCADIS 

• Task Manager(s) is responsible for the following: field activity QA/QC; task 
coordination; adherence to the project schedules; directing, reviewing, and 
assessing the adequacy of the performance of the technical staff and 
subcontractors assigned to the project; if warranted; interacting with the Project 
Manager; preparing reports; and maintaining full and orderly project documentation. 

• The project team members include the task managers, field hydrogeologists, 
sampling team/field technicians, engineers, risk assessors, support staff (e.g., data 
processors, secretaries, and in-house experts in engineering, etc.) who are qualified 
to oversee/perform the Work, as appropriate, and will be responsible for work in 
their respective specialty areas. Project team members will be on-site to supervise 
all activities specified in this Work Plan. 

• The Project QA/QC Officer is responsible for performing systems auditing and for 
providing independent data quality review of project documents and reports. 

• The Site Health and Safety Officer is responsible for implementing the site-specific 
health and safety directives in the Health and Safety Plan (HASP - Appendix H of 
the OM&M Manual) and for contingency response. 

• The Data Validator is responsible for review of laboratory data for compliance with 
the QA objectives for the PARCC parameters (i.e. , precision, accuracy, 
reproducibility, comparativeness, and completeness), and notifications to the project 
manager of any QC deficiencies. 

3. Quality Assurance/Quality Control - Field Sampling and Analysis Activities 

The overall QA objective for this aspect of the project is to develop and implement 
procedures for field measurements, sampling, and analytical testing that will provide 
data of known quality that is consistent with the intended use of the information. 
Generally, the specific field sampling and analysis activities to be conducted during this 
project which require QA/QC protocols include: (1) groundwater sampling associated 
with groundwater quality environmental monitoring; and (2) water and air sampling 
associated with system performance and compliance monitoring, including system 
start-up. Standard procedures (as outlined in detail in the SAP) are used so that 
known and acceptable levels of PARCC parameters are maintained for each data set. 
More detail on the methodologies associated with these activities is provided in the 
SAP, including calibration and maintenance of field instruments. 
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ARCADIS 

Quality assurance/quality control (QA/QC) protocols will be used to ensure the PARCC 
parameters of data collected during these field activities meets the objectives of the 
overall project. Specifically, data will be gathered or developed using procedures 
appropriate for the intended use of the data. The field measurements and laboratory 
analyses will be used to support one or more steps in the monitoring described above. 

The QA/QC protocols for this aspect of the project will include laboratory analysis and 
validation procedures, field decontamination procedures, calibration and maintenance 
of field instruments, tracer gas analysis, and QA/QC sampling procedures. The 
following sections outline the QA/QC protocols for each of these issues. 

3.1 Field QA/QC 

To ensure that data collected in the field is consistent, accurate and complete, forms 
will be utilized for repetitive data collection, S\.lCh as depth to water in wells, 
groundwater sampling , etc. These field forms include the Daily Log, Water-Level 
Measurement Log, Groundwater Sampling Log, Air Monitoring Log, and Equipment 
Calibration Log, as applicable to a specific field task. Forms are provided in 
Attachment D1-A of this QAPP. 

QA/QC samples will be collected to assure quality control of soil and groundwater 
samples. Analyses of QA/QC samples will enable data evaluation for accuracy and 
integrity. A QA/QC sample set includes one or more of the following: field (equipment 
rinsate) blank, trip blank, blind (field) duplicate, and site-specific matrix spike/matrix 
spike duplicate (MS/MSD), as applicable. The QA/QC sample set will vary depending 
on the objective of the collected sample as well as the parameter or group of 
parameters specified for analysis. A summary of the QA/QC samples is provided in 
Table D-1 of this QAPP. In general, blanks and duplicate samples will be used to 
verify the quality of the sampling results. Demonstrated analyte-free water will be 
supplied by the laboratory for the preparation of equipment and trip blank QA/QC 
samples; documentation for the analysis of QA/QC blank water will be provided if 
contamination is detected in the blanks. A brief description of thE;se QA/QC samples 
follows. 

3.1 .1 Field (Equipment Rinsate) Blank 

A field (equipment rinsate) blank is a water sample that consists of laboratory-supplied 
analyte-free water that is poured through or over a decontaminated segment of 
sampling or other non-dedicated down-hole equipment to assess or document the 

g:laprojecllnorthrop grumman\superfund\2009\ou3\ny001464.0909 om&mlgroundwaler irm\om&m manuallsaplqappVinal_qapp-ou3 gw lrm.doc 

Attachment D-1 
Quality Assurance 
Project Plan 
Groundwater Interim 
Remedial Measure 
Operable Unit 3(Former 
Grumman Settling Ponds) 
Bethpage, New York 
NYSDEC Site # 1- 30-00 3A 

D1 -3 



ARCADIS 

thoroughness of the decontamination process. A rinsate blank will be collected from 
the decontaminated down-hole equipment by pouring analyte-free water over the 
equipment and into sample containers before using the equipment in sampling. Field 
blanks will be collected as specified in Table D-1 .  These QA/QC samples will only be 
collected in connection with the collection of aqueous-phase and soil samples and 
submitted for the appropriate voe analysis (see Table D-1 ). 

3.1 .2 Trip Blank 

A trip blank will contain laboratory supplied analyte-free water and will be transported 
to the site and returned to the laboratory without openi.ng. This will serve as a check 
for contamination originating from sample transport, shipping, and from site conditions. 
One trip blank per day per sampling team will be utilized during groundwater sampling. 
The maximum number of samples per trip blank is 20. These QA/QC samples will only 
be collected in connection with the collection of aqueous samples (associated with 
groundwater sampling) for voe analysis and submitted for the appropriate chemical 
analysis (see Table D-1 ). 

3.1 .3 Blind (Field) Duplicate 

The relative difference in analytical results between samples and their blind duplicates 
will be used to determine if the data reported by the laboratory meet PARCC 
requirements. The blind duplicate samples will be assigned fictitious identifications; the 
correct sample identification number will be recorded on the water sampling log. One 
blind duplicate sample per 20 groundwater samples will be collected during 
groundwater sampling activities. These QA/QC samples will be collected in c�>nnection 
with the collection of aqueous and soil gas samples (associated with groundwater 
sampling) and submitted for the appropriate chemical analysis (see Table D-1) .  These 
QA/QC samples will also be collected in connection with the collection of and 
submitted for the appropriate chemical analysis (see Table D-1 ). 

3.1 .4 MS/MSD Sample 

Site-specific MS and MSD samples will be collected and submitted to the laboratory as 
separate samples to provide site-specific matrix-interference data. Upon arrival at the 
laboratory, the MS/MSD samples will be spiked with appropriate analytes and analyzed 
by the appropriate method. The purpose of spiking and analyzing the samples is to 
evaluate any site-specific matrix interference on the analytical results. One MS/MSD 
sample set will be collected for every 20 samples collected during groundwater and 
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ARCADIS 

treatment system sampling activities and only in connection with the collection of 
aqueous samples for voe analysis and submitted for the appropriate voe analysis 
(see Table D-1 ). 

3.1 .5 Field Records 

Proper documentation will consist of all field personnel maintaining records of all work 
accomplished including the items listed below (in addition to the information required 
on the forms provided in Attachment D1 -A): 

• Date and time of work events; 

• Purpose of work; 

• Description of methods; 

• Description of samples; 

• Number and size of samples; 

• Description of sampling point; 

• Date and time of collection of sample; 

• Measurement or Sample collector's first initial and last name; 

• Field observations; and 

• Field measurements with portable instruments. 

All information pertinent to field sampling activities will be recorded on the logs 
provided in Attachment D1-A. Duplicates of field notes/forms will be prepared and kept 
in a secure place away from the Site. 

3.2 Preparation and Preservation of Sample Containers 

Laboratory pre-cleaned sample containers will be provided by the laboratory. Each 
sample container will be provided with a label for sample identification purposes. The 
information on the label will include a sample identification number, time, date and 
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ARCADIS 

initials of the sample collector. All sample containers will be accompanied by a full 
chain-of-custody (see Attachment D1-8). 

Sample containers will be thoroughly cleaned at the laboratory prior to sampling and, 
as appropriate; sample preservatives will be added to the bottles, prior to sample bottle 
shipment to the client. It is laboratory practice to preserve sample containers to 
minimize potential contaminants in the field and to reduce unnecessary sample 
handling in the field (see laboratory Quality Assurance Plans in Attachment D1-C for 
additional information). Table D-2 provides a summary of sample analytical methods, 
sample containers, holding times and preservation procedures to be used. 

3.3 Decontamination 

Proper decontamination of all sampling equipment will help ensure that the data 
collected will meet the PARCC requirements. 

3.3.1 Decontamination Zone 

The decontamination zone will be at a centraliz�d location, or at a specific sampling 
location (e.g. , monitoring well), depending on the logistics associated with planned field 
activities. All non-dedicated sampling equipment shall be decontaminated in the 
designated area(s). Wash wate_rs from equipment requiring decontamination will be 
properly containerized and disposed of according to procedures outlined in the Waste 
Disposal section of the SAP. 

3.3.2 Decontamination Procedures 

Field equipment will be decontaminated between well/sa�pling locations using the 
following procedures. 

3.3.2. 1 Field Decontamination for Non-Dedicated Sampling Equipment 

Field decontamination of non-dedicated well evacuation and sampling equipment (i.e . ,  
probes and pumps) shall consist of the procedures outlined below. These items will 
then be stored in such a manner as to preserve their decontaminated condition prior to 
use at the next sampling location. 

Prior to each use, the electronic water-level indicator probe will be decontaminated 
using the following procedure: 
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ARCADIS 

• Surficial wash and manual scrubbing with detergent (e.g . ,  Micro) and potable. water 
solution; and 

• De-ionized water rinse. 

Prior to each use, the submersible pump will be decontaminated using the following 
procedure: 

• Surficial wash and manual scrubbing with detergent (e.g. ,  Micro) and potable water 
solution to remove foreign materials; 

• Run pump for approximately 5 minutes in deterg·ent (e.g. , Micro) and potable water 
solution; 

• Potable water rinse; 

• Run pump for approximately 5 minutes in potable water; and 

• De-ionized water rinse. 

3.3.2.2 Personnel,Protective Equipment Decontamination Procedures 

The person!lel protective equipment (PPE) decontamination procedure shall consist of 
the minimum decontamination stations outlined in the HASP (Appendix H of the 
OM&M Manual), as applicable for the planned field activities or in the case that non
disposable PPE is used while conducting the planned field activities. 

3.4 Sample Custody 

To maintain and document sample possession, chain-of-custody procedures will be 
followed. A chain-of-custody form contains the signatures of individuals who have 
possession of the samples after collection in the field; the chain-of-custody form is 
provided in Attachment D1-B. 

A sample is under custody if it is: 

1 .  In one's actual possession; or 

2. In one's view, after being in your physical possession; or 
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ARCADIS 

3. Was in one's physical possession and then was locked up or sealed to prevent 
tampering; or 

4. It is in a designated secure place restricted to authorized personnel. 

Each person involved with the samples will know chain-of-custody procedures. A 
detailed discussion of the stages of possession (i.e., field collection, transfer, and 
laboratory custody) is presented below in the following sections. 

3.4. 1 Environmental Samples Chain-of-Custody 

The laboratory begins the chain-of-custody procedure with the preparation of the 
sample bottles. The field sampler continues the chain-of-custody procedure in the field 
and is the first to sign the form upon collection of samples. The field sampler is 
personally responsible for the care and custody of the samples until they are 
transferred and properly dispatched. Each sample will have sample labels completed 
(using waterproof ink), have proper preservation, and be packaged to preclude 
breakage during shipment. Every sample will be assigned a unique identification 
number that is entered on the chain-of-custody form. Samples can be grouped for 
shipment using a single form. 

3.4.2 Transfer of Custody and Shipments 

All samples will be accompanied by a chain-of-custody record. When transferring the 
possession of samples, the individual(s) relinquishing and receiving will sign, date, and 
note the time of transfer on the chain-of-custody form. This record documents transfer 
of custody of samples from the sampler to another person to the analytical laboratory. 

Samples will be properly packed for shipment and dispatched to the appropriate 
laboratory for analysis, with a separate signed custody record enclosed in each sample 
cooler. All chemical analytical samples will be delivered to the laboratory within 48 
hours of collection or earlier, as needed, to meet analyte holding times. 

Whenever samples are split with a facility or government agency, a separate chain-of
custody record will be prepared for those samples and marked to indicate with whom 
the samples were split. 
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ARCADIS 

3.4.3 Sample Custody 

The laboratory utilized for chemical analysis wil l  have standard operating procedures 
for documenting receipt, tracking and compilation of sample data. Sample custody 
related to sampling procedures and sample transfers are described below. 

1 .  Shipping or Pickup of Cooler. 

(a) Samplers pack cooler and check for any external damage (such as leaking). 

(c) Chain-of-Custody form filled out by field sampling personnel. 

(b) Cooler wrapped with evidence tape. 

(d) Samplers sign packing slip with shipper. 

2. Delivery of Cooler to the Analytical Laboratory. 

(a) Samplers pack cooler and check for any external damage (such as leaking). 

(b) Samplers sign the waybill for cooler to the laboratory. 

(c) The laboratory receives cooler and complete chain of custody. 

The samples will be stored at the proper temperature prior to analysis. It is the 
responsibility of the laboratory to properly dispose of samples beyond the holding 
period. 

3.5 Laboratory Analyses 

All groundwater samples wil l be analyzed by a NYSDOH-approved laboratory. 

Groundwater and water samples wil l be analyzed for voes using NYSDEC Analytical 
Services Protocol (ASP) 2000 Method OLM 4.3. The analytical laboratory wil l also 
conduct a library search of up to 1 0  tentatively identified compounds (TICs). Selected 
samples may be analyzed for Metals using NYSDEC ASP Method ILM 4.0. Analyte 
voes and Metals lists are provided for aqueous samples in Tables D-3 and D-4 along 
with the respective required method detection limits and/or laboratory reporting limits, 
respectively. 
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ARCAD)S 

Air samples will be analyzed for voes using Modified USEPA Method TO-1 5 by a 
NYSDOH-approved laboratory. Specific compounds to be analyzed for in air samples 
will include, but not be limited to, the list of compounds summarized in Table D-5, along 
with the respective required method detection limits and/or laboratory reporting limits. 

The internal laboratory Standard Operating Procedures (SOPs) and QNQC 
procedures are described in the individual laboratory facility Quality Assurance Plan, 
an independent plan provided by the analytical laboratory. The Columbia Analytical 
Services Quality Assurance Manual (QAM) is provided in as Attachment D1-C. 

3.6 Laboratory Reporting 

The laboratory will provide a NYSDEC Category A deliverable (unless otherwise 
specified) for the sampling effort within two weeks of receipt of samples. Additional 
documentation may be required from the laboratory based on, the results of the·data 
evaluation. 

3. 7 Data Validation 

Data validation is the process in which analytical data generated by the laboratory are 
evaluated against a specific set of requirements and specifications, and determinations 
of data usability and limitations are made. The Data Validator examines the criteria 
pertaining to analytical data generated in accordance with Contract Laboratory 
Program (CLP) protocols from four perspectives, as follows: 

• Technical requirements. 

• Contractual requirements. 

• Determination of compliance. 

• Determination and action of how to define the usability or qualify the data. 

Validation of the data as described below following the QNQC criteria set forth in the 
NYSDEC ASP 2001-1 ;  DER-10; and the most recent USEPA CLP National Functional 
Guidelines for Organic Data Review, (USEPA 2001 ;2003). 

For all groundwater and air data, the review of the data packages will include checking 
the following: 
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ARCADIS 

• Chain-of-custody forms 

• Holding times 

• Reporting limits 

• QA/QC Samples (method blanks, field blank�. and trip blanks) 

• Matrix spike and matrix spike duplicates precision and accuracy 

• Laboratory control samples and laboratory control sample duplicates precision 

• Field and laboratory duplicates precision 

• Surrogate spike recoveries 

• Dilution factors 

• Internal standards 

• Check for transcriptions between quantitation reports and Form l's 

Final validation of data obtained during the field sampling and analysis activities will be 
performed by the Data Validator. The laboratory deliverables will be reviewed for 
accuracy, precision, completeness, and overall quality of data. All laboratory data will 
be reviewed for adherence to method-specific QA/QC guidelines and to the data 
validation guidelines that are described above. If specific data quality issues arise 
based on the data validation and review guidelines described above, the data 
validation and review process may be expanded, as warranted, in order to address the 
specific data quality issue. Any additional validation performed will continue to be 
performed until the specific data quality issue is resolved. 

3.8 Data Usability 

The Data Validator for the project will review the analytical data for usability including 
determining if the data are accurate, precise, representative, complete, and 
comparable. The review of the analytical results will include checking chain-of-custody 
forms, sample holding times, blank contamination, spike recoveries, surrogate 
recoveries, internal standard, and precision of duplicate sample analysis, and 
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laboratory control samples (as appropriate). This review will be used to classify the 
data as valid, usable, or unusable. Valid. data will indicate that all QA/QC review criteria 
have been met and are acceptable (as per details outlined in the preceding section). 
Data will be characterized as usable when QA/QC parameters are marginally outside 
acceptable limits (example: sample holding times were slightly exceeded) where the 
data may be questionable, but still usable within limitation. Unusable data will be data 
that are observed to have gross errors or analytical interference that would render the 
data invalid for any purpose. 

The data usability summary report (DUSR) will be prepared at the conclusion of 
validation.  

3.9 Perfonnance and System Audits 

Performance and system audits will be performed on a periodic basis, as appropriate, to 
ensure that the work is implemented in accordance with the approved project SOPs and 
in an overall satisfactory manner. Examples of audits that will be performed during the 
project activities are as follows: 

• The field personnel will supervise and check, on a daily basis during sampling 
activities, that monitoring well integrity is intact; that field measurements are made 
accurately; that equipment is thoroughly decontaminated; that samples are 
collected :and handled properly; and that all field work is accurately and neatly 
documented. 

• On a timely basis, the data packages submitted by the laboratory will be checked 
for the following information: that all requested analyses were performed; that 
sample holding times were met; that the data were generated through the approved 
methodology with the appropriate level of QC effort and reporting; and that the 
analytical results are in conformance with the prescribed acceptance criteria. The 
quality and limitations of the data will be evaluated based on these factors. 

• The project manager will oversee the field personnel and check that the 
management of the acquired data proceeds in an organized and expeditious 
manner. 

• Audits of the laboratory are ·performed on a regular basis by regulatory agencies. 
Audits are discussed in the laboratory Quality Assurance Plan. (Attachment D1-C). 
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3.10 Preventive Maintenance 

ARCADIS has established a program for the maintenance of field equipment to ensure 
the availability of equipment in good working order when and where it is needed, as 
indicated, in the following examples: 

• An inventory of equipment, including model and serial number, quantity, and 
condition will be maintained. Each item will be tagged and signed out when in use 
and, its operating condition and cleanliness will be checked upon return. Routine 
checks will be made on the status of equipment, and spare parts will be stocked. 
An equipment manual library will also be maintained. 

• The field personnel are responsible for making sure that the equipment is tested, 
cleaned, charged, and calibrated in accordance with the manufacturer's instructions 
before being taken to the field. 

The laboratory also follows a well-defined program to prevent the failure of laboratory 
equipment and instrumentation .  This preventive maintenance program is described in 
the laboratory Quality Assurance Plan. (Attachment D1-C). 

g:\aprojectlnorthrop grumman\superfund\2009\ou3\ny001464.0909 om&mlgroundwater irm\om&m manuallsap\qapplfinal_qapp-ou3 gw irm.doc 

Attachment D-1 
Quality Assurance 
Project Plan 
Groundwater Interim 
Remedial Measure 
Operable Unit 3(Former 
Grumman Settling Ponds) 
Bethpage, New York 
NYSDEC Site # 1-30-003A 

D1-13 



ARCADIS 
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Table D-1 . Quality Assurance/Quality Control Sample Summary, Quality Assurance Project Plan (QAPP), Groundwater Interim Remedial Measure, Operable Unit 3, 
(Former Grumman Settling Ponds), Northrop Grumman Systems Corporation, Bethpage, New York.(1) 

Matrix 

Aqueous 
(groundwater) 

Aqueous 
(water) 

Air 

Sampling Event 

Groundwater Quality Sampling 

Remedial System 
Performance and Compliance 

Monitoring 

Remedial System 
Performance and Compliance 

Monitoring 

Notes and Abbreviations: 
(1) Refer to Table D-2 for analytical methods. 

Sample Location/ 
Sample PolnL 

Monitoring Wells 

Remedial Wells, Treatment 
Plant influent and effluent 

Treatment System Influent 
and effluent and intermediate 

sample locations 

Parameters t•l 

voes 
Cd/Cr 

voes 
Cd/Cr/Hg/Fe/Mn 

pH 

voes 

(2) Refer to Sample Schedules (Tables 1 and 2 of the Sampling and Analysis Plan) for sample frequency. 

Frequency 12) 

Semi-Annually/Annually. 
Quarterty/Annually 

Weekly or Monthly 
Weekly or Monthly 

Weekly 

Quarterly or as Needed 

(3) One field blank collected per day when non-dedicated (i.e., disposable or reusable) sampling equipment (i.e., pumps and/or bailers) is used. 

Estimated 
Sample Quantity 

per Event 

14  
10  

6 
1 
1 

3 

Estimated 
Field Blanks 
per Event (3) 

6 
5 

0 
0 
0 

0 

Frequency of 
Trip Blanks 
per Event <•> 

6 
0 

1 
0 
0 

0 

Frequency of 
Field Duplicates 

per Event 

0 

1 per 20 
0 
0 

1 per 20 

(4) Trip blanks will be provided by the analytical laboratory and will accor)lpany voe samples as they are collected and during shipment. Trip blanks collected at a frequency of one per sample shipment. 
(5) Matrix spike/matrix spike duplicate (MS/MSD) analysis is performed on a site sample and therefore is not counted as sep.,1rate samples. 

MS/MSD 
voes 
Cd/Cr, 

Matrix spike/matrix spike duplicate 
Volatile organic compounds 
Total cadimum/chromium 

Frequency of 
MS/MSD 

per Event l5J 

1 
0 

1 per 20 
0 
0 

0 

Cd/Cr/ Hg/Fe/Mn Total and/or dissolved cadimum/chromium/mercury/iron/manganese (note: mercury is included because it is on the interim SPDES permit equivalancy, it may not be on the final SPDES equivalancy}. 
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Table D-2. Summary of Sample Containers, Analytical Methods, Preservation, and Holding nmes, Groundwater Interim Remedial Measure, 
Operable Unit 3, (Former Grumman Settling Ponds), Northrop Grumman Systems Corporation, Bethpage, New Yor1<.l1J 

Analytical Laboratory Sample 
Matrix Monitoring Program Parameters l1J Methodology Containers 
Aqueous Remedial System Performance and voes NYSDEC ASP 2000 Method OLM Three 40 mL glass 
(water/groundwater/perched Compliance Monitoring/Groundwater 4.3 VOA with Teflon-
water} Quality Monitoring lined septa 

pH Field None 

TAL Metals, except USEPA Method 801 0  One 500 m L  plastic Chromium 
Total or Dissolved USEPA Method 7470 One 500 mL, plastic Chrominum 

TSS USEPA Method 2540D One 500 mL, plastic 
TDS USEPA Method 1 60.1 One 500 mL, plastic 

Air Remedial System Performance and voes USEPA Method TO-1 5 Modified One 1 L SUMMA 
Compliance Monitoring canister 

Notes: 
(1)  Refer to Tables D-3, D-4, and D-5 for specific analyte lists and minimum detection limits for analyses of aqueous and soil vapor samples. 

Acronyms: 
USEPA U.S. Environmental Protection Agency 
NYSDEC New York State Department of Environmental Conservation 
ASP Analytical Services Protocol 
TSS Total Suspended Solids 
TDS Total Dissolved Solids 
C Celsius 
L Liter 
HNOs 
mL 
NA 
voes 
Cd/Cr 
VTSR 

Nitric Acid 
milliliter 
Not applicable 
Volatile organic compounds 
Total cadmium/chromium 
Verified Time of Sample Receipt at lab. 

Holding 
Preservation Time 

Cool 4 degrees C, 1 0  days VTSR 
HCl to pH<2 

None Field 

HNO3 to pH <2 1 80 days 

HNO3 to pH <2 28 days 

Cool 4 degrees C 7 days 
Cool 4 degrees C 7 days 

None 28 days 



Table D-3. Analyte List for Aqueous Samples (VOCs), Groundwater Interim Remedial Measure, Operable Unit 3 
(Former Grumman Settling Ponds), Northrop Grumman Systems Corporation, Bethpage, New York. 

Method NYSDEC ASP 2000 OLM 4.3 NYSDEC ASP 2000 OLM 4.3 (2) 
Matrix/Samele Tree: 
Constituent 

1 ,  1 ,  1 -Trlchloroethane 
1 ,  1 ,2,2-Tetrachloroethane 
1 ,  1 ,2-Trichloro-1 ,2,2-Trifluoroeth 
1 ,  1 ,2-Trichloroethane 
1 ,  1-Dichloroethane 
1 ,  1 -Dichloroethene 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 

(Freon 1 1 3) 

2 - Hexanone (Methyl n-Butyl Ketone) 
2-Butanone (MEK) 
4-Methyl-2-Pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
'3romoform (Tribromomethane) 
Bromomethane (Methyl bromide) 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodifluoromethane (Freon 22) 
Chloroethane 
Chloroform 
Chloromethane (Methyl chloride) 
cis-1 ,2-Dichloroethene 
cis-1 ,3-Dichloropropene 
Dibromochloromethane (CDBM) 
Dichlorodifluoromethane (Freon 12) 
Ethylbenzene 
m+p-Xylene 
Methyl tert-Butyl Ether (MTBE) 
Methylene Chloride (Dichloromethane) 
o-Xylene 
Styrene 
Tetrachloroethene 
Toluene (Methylbenzene) 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane (Freon 1 1 ) 
Vinyl Chloride 

Notes: 

CAS 
No. 

71-55-6 
79-34-5 
76-1 3-1 
79-00-5 
75-34-3 
75-35-4 
1 07-06-2 
78-87-5 

591 -78-6 
78-93-3 
1 08-10-1 
67-64-1 
71 -43-2 
75-27-4 
75-25-2 
74-83-9 
75-15-0 
56-23-5 
1 08-90-7 
75-45-6 
75-00-3 
67-66-3 
74-87-3 
1 56-59-2 

1 0061 -01 -5 
124-48-1 
75-71-8 
1 00-41-4 

NA 
1634-04-4 
75-09-2 
95-47-6 
1 00-42-5 
127-1 8-4 
1 08-88-3 
1 56-60-5 

1 0061-02-6 
79-01-6 
75-69-4 
75-01-4 

Agueous/Groundwater Agueous/Water 
Contract Required Required Method 
Quantification Limit Quantification Limit 

u /L u /L 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
50 50 
50 50 
50 50 
50 50 
0.7 0.7 
50 50 
50 50 
5 5 

50 50 
5 5 
5 5 
5 5 
5 5 
7 7 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
2 2 

(1)  Analyte list matches the air analyte list except for Freon 142 and 1 ,3-Butadiene which cannot be analyzed at this time because 
laboratory standards are not available. The presence of these compounds in samples will be monitored by reporting Tentatively 
Identified Compounds (TICs). 

(2) The detection limit shown is the minimum detection limit (MDL) for the analy:te by the approved method. However, 
the MDL can only be achieved in samples with little or no mass detected. 

Acronyms: 
ASP Analytical Service Protocol 
ug/L micrograms per liter 
CAS No. Chemical Abstracts Service list Number. 
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Table D-4. Analyte List for Aqueous Samples (VOCs), Groundwater Interim Remedial Measure, Operable Unit 3 
(Former Grumman Settling Ponds), Northrop Grumman Systems Corporation,. Bethpage, New York. 

Ma�rlx/Sample Type: Aqueous/Groundwater Aqueous/Groundwater & Water 

Constituent (1) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
I ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Notes: 

Method 
USEPA 6010 
USEPA 6010 
USEPA 601 0  
USEPA 601 0  
USEPA 601 0  
USEPA 601 0  
USEPA 601 0  
USEPA 7470 
USEPA 601 0 
USEPA 601 0  
USEPA 601 0  
USEPA 6010 
USEPA 601 0  
USEPA 6010 
USEPA 601 0  
USEPA 6010 
USEPA 6010 
USEPA 601 0  
USEPA 601 0  
USEPA 6010 
USEPA 6010 
USEPA 6010 
USEPA 601 0  

Contract Required 
Reporting Limits 

(ug/L) 
200 
60 
1 0  

200 
5 
5 

5,000 
1 0  
50 
25 
100 
3 

5,000 
1 5  

0.20 
40 

5,000 
5 

1 0  
5,000 

1 0  
50 
20 

(1 ) Samples will only be analyzed for those metals that are specified by the sample schedule (see 
Tables 1 and 2 of the S�mple and Analysis Plan). 

Acronyms� 
USEPA 
RQLs 
ug/L 

U.S. Environmental Protection Agency 
Required Quantitation Limits 
micrograms per liter 



Table D-5. Analyte List for Air Samples (VOCs), Groundwater Interim Remedial Measure, Operable Unit 3 
(Former Grumman Settling Ponds), Northrop Grumman Systems Corporation, Bethpage, New York.11' 

Method 
Matrix/Sample Type: 
Analyte 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform (Tribromomethane) 
Bromomethane (Methyl bromide) 
1 ,3-Butadiene 
2-Butanone (MEK) 
Methyl tert-Butyl Ether (MTBE) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane (Methyl chloride) 
Dichlordifluoromenthane (Freon 1 2) 
Dibromochloromethane (CDBM) 
1 ,  1 -Dichloroethane 
1 ,2-Dichloroethane 
1 ,  1 -Dichloroethene 
trans-1 ,2-Dichloroethene 
cis-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Ethylbenzene 
2-Hexanone (Methyl n-Butyl Ketone) 
Methylene chloride (Dichloroniethane) 
4-Methyl-2-pentanone (MIBK) 
Styrene 
1 ,  1 ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene (Methylbenzene) 
1 ,  1 ,  1 -Trichloroethane 
1 ,  1 ,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane (Freon 1 1 )  
1 ,  1 ,2-Trichloro-1 ,2,2-Trifluoroethane (Freon 1 1 3  
Vinyl chloride 
o-Xylene 
m&p-Xylenes 
Chlorodifluoromethane (Freon 22) 
Ethane, 1 -chloro-1 . 1 -difluoro (Freon 1 42) 

Notes: 

CAS 
No. 

67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
1 06-99-0 
78-93-3 

1 634-04-4 
75-1 5-0 
56-23-5 

1 08-90-7 
75-00-3 
67-66-3 
74-87-3 
75-71-8 
124-48-1 
75-34-3 
1 07-06-2 
75-35-4 

1 56-60-5 
1 56-59-2 
78-87-5 

1 0061-01-5 
1 0061 -02-6 

1 00-41-4 
591 -78-6 
75-09-2 
1 08-1 0-1 
1 00-42-5 
79-34-5 
1 27-1 8-4 
1 0�-88-3 
71 -55-6 
79-00-5 
79-01-6 
75-69-4 
76-1·3-1 
75-01-4 
95-47-6 

NA 
75-45-6 
75-68-3 

Modified EPA Method T0-1 5 (2,JJ 
Alr 

Contract Required 
Quantification Limit 

( b 
2.1 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

(1)  Analyte list matches the groundwater/water analyte list except for Freon 1 42 and 1 ,3-Butadiene, which are not on the groundwater/water 
analyte list because aqueous standards for these compounds are not available. 

(2) The detection limit shown is the minimum detection limit (MDL) for the analyte by the approved method. However, 
the MDL can only be achieved in samples with little or no mass detected in the sample. 

(3) MDL is presented in parts per billion by volume (ppbV) but lab will provide results in ug/m3. 

Acronyms: 
ASP Analytical Service Protocol 
ug/L micrograms per liter 
CAS No. Chemical Abstracts Service list Number. 
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ARCADIS 

Appendix F 

Maintenance and Monitoring Forms 



MAINTENANCE LOG 
Operable Unit 3 Groundwater Interim Remedial Measure 

Former Grumman Settling Ponds 

Bethpage, New York 

Page: 

a e  ni ,a s qu pmen D t I T I  E I t ID escnp 10n o C IVI ,es D · r  f A f 'f  

-----



OU3 GW I RM PARAMETER LOG - DAILY, NORTH ROP GRUMMAN, BETHPAGE,  N EW YORK 

•ATE: WEATHER: OF I N ITIALS: 

Time: Time: Time: 
PARAMETER RANGE Un its FI ELD HMI FIELD HM I  F IELD 
Water Flow 
Remedial Well RW-1 
(PT - 1 1 0) 50 - 65 ( psi) 
Remedial Well RW-1 ' � 
(Pl - 1 1 0) 1 - 4 ( psi) 'r - JI� 

�/ 
Remedial Well RW-1 
(FIT - 1 1 0) 25 - 35 ( gpm) 
Remedial Well RW-1 t1.:1a11ons, 
(FIT - 1 1 0) - k Gallons) 
Remedial Well RW-2 
(PT - 1 20) 60 - 75 ( psi) 
Remedial Well RW-2 ' '" 

;_ 

(Pl - 1 20) 2 - 5  ( psi) " !-i,', 
' 

! 

Remedial Well RW-2 
(FIT - 1 20) 70 - 80 ( gpm) 
jKemedIal Well RW-2 l\.:>a11ons, 
(FIT - 1 20) - k Gallons) 
Remedial Well RW-3 
(PT - 1 30) 60 - 75 ( psi) 
Remedial Well RW-3 , -r .; _ ,1 ['� �- �-(Pl - 1 30) 2 - 5 ( psi) l r,_;. ,. ; ";( - '.� 
Remedial Well RW-3 
(FIT - 1 30) 70 - 80 ( gpm) 
"lemedlal Well RW-J \ ,anons, 

° /T - 1 30) - k Gallons) 
Remedial Well RW-4 
(PT - 140) 50 - 65 ( psi) 
Remedial Well RW-4 I - "- ... .-- , , " , , , 
(Pl - 1 40) 1 - 4 ( psi) '· ,· · .. Jr: .... -, "' i 

Remedial Well RW-4 
(FIT - 1 40) 25 - 35 ( gpm) 

!Remedial Well RW-4 \1.:>a11ons, 
(FIT - 1 40) -- k Gallons) 
Combined Influent 
(Fl - 200) 1 90 - 220 ( gpm) �-> ,, ' -'►, 

!Combined Influent \1.:>c:1IIOns, , , J .·;- ,,, , ,  ., "''"; 
(FQI - 200) - k Gallons) Ii 
Air Stripper 
Sump Level 1 4- 1 8  ( in) 
Pump Operation •• �•, ff l 
(P-4 1 0) 30-60 ( Hz) I 
IAir stripper t:muent 
(PT-700) ( 3-26) ( psi) 

Bag Filter Influent (A) Bag ( psi) ,, �, 
Fi lters ,, _ ,.. ' 

Bag Filter Effluent (A) ( psi) ' � 

Bag Filter Influent (B) 1 or 2 ( psi) 

Bag Filter Effluent (B) On-Line ( psi) 
lag Fi lter Change ? Yes or No 
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O U 3  GW IRM PARAMETER LOG - DAI LY, NORTHROP GRUMMAN, BETHPAGE ,  N EW YORK 

A.TE :  WEATHER: °F  IN ITIALS: 

Page 2 of 2 

----------
Time: Time: Time: 

PARAMETER RANGE Units FI ELD HMI  FI ELD H M I  FI ELD HMI 
Water Flow (Continued) 
System Effluent 
(FQl-700) 205 - 21 5  (gpm) 
System Effluent (l.::iallons/ 
(FQl-700) - k Gallons) 
Air Flow 
Blower Vacuum " ,l' ,. ,-

·j (Local Pl-400) 28-32 (iwc) ~ ti 

Pitot Tube ,,, i:{' I ) Differential Pressure 0.3-0.5 (iwc) ·l> .. ' 
Air Stripper Effluent 1 ,800 -
(FIT-500) 2,200 (scfm) 
Air Temperature 
A)r Stripper Effluent 
(TT-500) 80 - 95 (•F) 
ECU Mid-Train �- -

'l:• II 'I 

(Tl-601 )  7 5  - 90 (•F) -t·· .. •:..•• - - m •'., . 

1 otaI c:11Iuem rt.r " , . ,  r ._.,, 

;q��\ (Tl-601 )  70 - 85 (°F) �< .• ,, 1;,; ,1 
,,... ., 

Air Pressure 
A.ir Stripper Effluent 
(PT-500) 7 - 1 5  {iwc) 
GAC-501 Influent 

'l-501 )  6 - 1 2  (iwc) 
..:iAC-502 Influent 
(Pl-502) 3 - 9  (iwc) 
PPM-601 I nfluent 
(Pl-601 )  2 - 6  (lwc) 
PPM-602 Influent 
(Pl-602) 1 - 3 (!we) 

1::.ys1em i::muent 
(Pl-603) 0 - 2  (iwc) 
Facility 

1uu11omg , empera1ure 
(TT-900) 45-1 00 (°F) 

1ouuomg ;:,ump LeveI 
(P-900) 0 .0-2.0 ft (in/ft) 

1--"-"'l/ �Ul"JJ 

Emptied (Y/N) - --
OPERA TIONS & MAINTENANCE 
Runtime Hours Actual time taken: 
Discharge Pump 
(P-400) - (Hours) 

Blower (P-41 0) - (Hours) 

RW-1 (P-1 1 0) - (Hours) 

RW-2 (P-1 20) - (Hours) 

RW-3 (P-1 30) - (Hours) 

• <W-4 (P-1 40) - (Hours) 

-

,. 

.. J', 
'- - ' 

"t1' t 
'I ; 

t '  '·•.--t ,: 
1J '1,;/t1 C 

� � -.:v 
·'.I 

� 

; �i 
.. q_ [1 

' i. •7 

,. 

,. 

-� .. 
1 1Nf'; 

_,,,. .. ' 
l· ·- .-11.1;; i 

.. n I 
I 

•ff ·�r� . . J " 

-

'" �. 

··- J �f 
' )l 

;;-., 
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ARCADIS 

Appendix G 

Standard Operating Procedures 



Northrop Grumman Corporation 

SOP OU3 GW-01 - System Start 

U p  

Description 
This SOP provides instructions on starting the NGC OU3 
GW IRM System. 

Abbreviations 
NGC Northrop Grumman Corporation 
GW Groundwater 
I RM Interim Remedial Measure 
SOP Standard Operating Procedure 

System Start Up 
1 . Open the MLEE Control System program by 

double clicking the icon on the site computer 
desktop. 

2. Check the "Main Module" screen in the MLEE 
Control System Program to ensure that there 
are no alarms engaged. If an alarm is engaged, 
it will be shown in the "Alarm and Operating 
Message" box. Prior to starting the system, 
clear all alarms by pressing the "Reset Alarms" 
button on the "Main Module" screen. 

Main Module Screen 

3. Turn on the four recovery well pumps (RW-1 , 
RW-2, RW-3 and RW-4) by turning the 
respective "HAND-OFF-AUTO" switches to the 
"AUTO" positions. Once put in the "AUTO" 
position, the indicator light should turn orange. 

August 2009 

SOP Author: ARCADIS-US 

SOP #: OU3 GW-01 

Revision #: 0 

Date Implemented: 

Approval: 

By: CE - 7/3 1 /09 

Checked By: 

Recovery Wel l  Pump Control Panel 

Recovery We ll "HAND-OFF-AUTO" Control 

4. Ensure that the four recovery well 
pumps are in the "AUTO" position in the 
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Northrop Grumman Corporation 

SOP OU3 GW-0 1 - System Start 

Up  

MLEE Control System program. To do this, click 
on the "Process Module" button on the "Main 
Module" screen. The positions of the recovery 
well pumps should be indicated on this screen. 
If the pumps are not in the "AUTO" position, click 
on the pump ID and hit the "AUTO" button. 

Main Module Screen 

Process Modu le Screen 

5 .  Turn on the air stripper (AS-400) by turning the 
"HAND-OFF-AUTO" switch to the "AUTO" 
position. The panel that contains the air stripper 
and transfer pump controls is located in the back 
of the building near the air stripper transfer 
pump. Open the panel to access the controls. 

August 2009 

SOP Author: ARCADIS-US 

SOP #: OU3 GW-01 

Revision #: 0 
Date Implemented: 

Approval: 

By: CE - 7/31 /09 

Checked By: 

Air Stripper and Transfer Pump 
Control Panel 

Air Stripper and Transfer Pump 
Controls 

6. Turn off the air stripper transfer pump 
(P-400) by turning the "HAND-OFF
AUTO" switch to the "OFF" position. 

7. Turn on the four recovery well pressure 
switches (PSL-1 1 1 , PSL-1 2 1 ,  PSL-1 31 
and PSL-1 4 1 )  by placing the respective 
"ENABLE-DISABLE" switches in the 
"ENABLE" positions. Note that there is 
a fifteen minute time delay on the 
recovery well pressure switches. If the 
recovery wells are not started and fully 
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Northrop Grumman Corporation 

SOP OU3 GW-01 - System Start 

Up 

operational within 1 5  minutes of placing the 
pressure switch controls in the "ENABLE" 
positions, the system will shut down. 

Recovery Well Pressure Switch Control Panel 

8 .  Press the "Start System" button on the MLEE 
Control System program on the "Main Module" 
screen. This will activate the system. Note that 
there is a 2 minute time delay on the recovery 
well pumps once the system is started. After the 
2 minute time period has elap·sed, each well will 
turn on one at a time. There is a 1 0  second time 
dela between the start u of each well. 

Main Module Screen 

August 2009 

SOP Author: ARCADIS-US 

SOP #: OU3 GW-01 

Revision #: 0 

Date Implemented: 

Approval :  

By: CE - 7/3 1 /09 

Checked By: 

9. Monitor the level in the air stripper 
through the site glass. When the water 
level in the air stripper reaches the first 
indicator mark, turn on the air stripper 
transfer pump by placing the "HAND
OFF-AUTO" switch in the "AUTO" 
position. Note that if the water level in 
the air stripper is higher or lower than 
the lowest indicator mark, there is a 
possibility that the transfer pump will 
overwork and pump out all of the water 
in the air stripper. This will hinder plant 
operation and the system will shut 
down. 

Air Stripper Level Site Glass 

1 0 . Monitor the system, both through the 
MLEE Control System program and by 
physically checking the field mounted 
meters and gauges. Check all values to 
ensure that they are within their normal 
operating ranges (see Attachment OU3 
GW-01 - 1  for a list of normal operating 
ranges). 
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Northrop Grumman Corporation 

SOP OU3 GW-01 - System Start 

Up  

1 1 . If any values are not within their normal 
operating ranges, contact the Project Manager. 

Safety Considerations 
• This system removes contaminated 

groundwater and, once treated, discharges 
treated water to a surface retention basin 
and treated vapor to the atmosphere. 
Therefore, it is EXTREMELY IMPORTANT 
that the operator be prepared to shut down 
the treatment system at any time there is 
question that the water or vapor are not 
receiving FULL TREATMENT. 

.. Follow all associated procedures as 
outlined in the Health and Safety Plan. 

Associated SOPs 
- None 

Contact Phone List 

Project Manager: 

Carlo San Giovanni: 0: 631 .391 .5259 

C: 516.903.6591 

• Site Health and Safety Officer: 

St:otr De<13esa(Ef ' /t: S'Hl.459.88418 

• Plant Engineer: 

August 2009 

., 0: 631 .39� i5?i3� 
:c'1\5f�', 1sm��•�0' 

SOP Author: AR CAD IS-US 

SOP #: OU3 GW-01 

Revision #: 0 

Date Implemented: 

Approval : 

By: CE - 7/3 1 /09 

Checked By: 
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Attachment OU3 GW-01-1 Normal Operating Parameters 

Location Location ID Normal Operating Range Units 

Water Flow Rates 

Remedial Well RW-1 (FIT-1 10) 25 - 35 (gpm) 
Remedial Well RW-2 (FIT-120) 70 - 80 (gpm) 
Remedial Well RW-3 (FIT-130) 70 - 80 (gpm) 
Remedial Well RW-4 (FIT-140) 25 - 35 (gpm) 
Combined Influent (Fl-200) 190 - 220 (gpm) 
Air Stripper Effluent (PT-700) 200-230 (gpm) 
System Effluent (FIT-700) 205 - 215  (gpm) 

Water Pressures 

Remedial Well RW-1 (PT - 1 10) (PT-1 10) 50 - 65 (psi) 
Remedial Well RW-1 (Pl - 1 10) (Pl-1 10) 1 - 4 (psi) 
Remedial Well RW-2 (PT - 120) (PT-120) 60 - 75 (psi) 
Remedial Well RW-2 (Pl - 120) (Pl-120) 2 - 5  (psi) 
Remedial Well RW-3 (PT - 130) (PT-130) 60 - 75 (psi) 
Remedial Well RW-3 (Pl - 130) (Pl-130) 2 - 5  (psi) 
Remedial Well RW-4 (PT - 140) (PT-140) 50 - 65 (psi) 
Remedial Well RW-4 (Pl - 140) (PT-140) 1 - 4 (psi) 

Air Flow Rates 

Air Velocity (Local DP Gauge) TBD (iwc)/(cfm) 
Air Stripper Effluent (FIT-500) 1 ,800 - 2,200 (SCFM) 

Air Pressures 

Blower Vacuum (Local Pl-400) 28-32 (iwc) 
Air Stripper Effluent (PT-500) 7 - 15 (iwc) 
GAC-501 Influent (Pl-501)  6 - 12 (iwc) 
GAC-502 Influent (Pl-502) 3 - 9  (iwc) 
PPM-601 Influent (Pl-601)  2 - 6 (iwc) 
PPM-602 Influent (Pl-602) 1 - 3 (iwc) 
System Effluent (Pl-603) 0 - 2  (iwc) 

Air TemQ.eratures 

Air Stripper Effluent (TT-500) 80 - 95 (OF) 
ECU Mid-Train (Tl-601) 75 - 90 (OF) 
Total Effluent (Tl-601)  70 - 85 (OF) 
Building Temperature (TT-900) 45-100 (OF) 

Pump Operation 

Pump Operation (P-410) 30-60 (Hz) 
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Northrop Grumman Corporation 

SOP OU3 GW-02 - System Shut 

Down 

Description 
This SOP provides instructions on shutting down the 
NGC OU3 GW IRM System. 

Abbreviations 
NGC 

GW 

IRM 

SOP 

H-0-A 

Northrop Grumman Corporation 
Groundwater 
Interim Remedial Measure 
Standard Operating Procedure 
Hand-Off-Auto 

System Shut Down 
1 .  Open the MLEE Control System program by 

double clicking the icon on the site computer 
desktop. 

2 .  Click the "Stop System" button on the "Main 
Module" screen in the M LEE Control System 
Program. This wil l  shut down the system. Note 
that the blower wil l  run for 8 minutes fol lowing 
the system shutdown. 
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"Main Modu le" Screen 

3. Turn off the recovery wel l  pressure switches by 
turning the "ENABLE / DISABLE" switches to the 
"DISABLE" position .  
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Motor Control Panel 

4. Physically close each well's ball va lve on 
the manifold & check the field mounted 
gauges & meters to ensure that the system is 
offline. 
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Northrop Grumman Corporation 

SOP OU3 GW-02 - System Shut 

Down 

5 .  Once the blower has shut down, turn off the 
power to the four recovery well pumps (RW-1 , 
RW-2, RW-3 and RW-4), the air stripper and AS 
sump transfer pump by turning their respective 
"HAND-OFF-AUTO" switches to the "OFF" 
positions. 
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Motor Control Panel 

Local Air Stripper & 
Transfer Pump Control Panel 
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Safety Considerations 
This system removes contaminated 
groundwater and, once treated, discharges 
treated water to a surface retention basin and 
treated vapor to the atmosphere. Therefore, 
it is EXTREMELY IMPORTANT that the 
operator be prepared to shut down the 
treatment system at any time there is 
question that the water or vapor are not 
receiving FULL TREATMENT. 

.. Follow all associated procedures as outlined 
in the Health and Safety Plan. 

Associated SOPs 

• None 

Contact Phone List 

• Project Engineer: 

William Wittek 

Plant Engineer & 

O: 631 .391 .5270 
O: 51 6.315.6226 

- Site Health and:�afety .Officer: 
Patricia A. Riche. b: 631 :391.5285 

.C: 516.790;61 50 
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Northrop Grumman Corporation 

SOP OU3 GW-03 

Bag F i lter Rep lacement 

Description 
This SOP provides instructions on replacing the system 
bag filters once spent. 

Abbreviations 
NGC Northrop Grumman Corporation 
GW Groundwater 
SOP Standard Operating Procedure 

Required Equipment 
• Crescent Wrench 
- Nitrile Gloves 
- 2 Polyester Felt Bag Filters (Type 2, 7" x 32"; 

PE25P2SH-or current model) 

Bag Filter Replacement 
1 .  Ensure the automatic ball valve on the influent 

line to the filter units being replaced is in the 
closed position. 

2. Check the level in the booster tank to ensure 
enough water is available for the bag filter 
replacement. If more water is required (i .e. if the 
tank is less than 1/2 full), fill the tank in 
accordance with SOP OU3 GW-04. 

3 .  Close the influent and effluent butterfly valves to 
the two bag filter housings containing the bag 
filters that are being replaced. Ensure the handle 

A ugust 2009 

SOP Author: ARCADIS-US 

SOP #: OU3 GW-03 

Revision #: 1 

Date Implemented: 

Approval: 

By: CE - 8/26/09 

Checked By: PR - 9/09 

seals properly into the notch on the 
valve plate. When changing the bag 
filters, either BF-401 a and BF-401 b wil l 
be replaced simultaneously, or BF-402a 
and BF-402b will be replaced 
simultaneously. 

4. Open the ¼" ball valves on top of both 
of the units containing the spent bag 
filters. 
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Northrop Grumman Corporation 

SOP OU3 GW-03 

Bag F i l ter Replacement 

5 .  Using a wrench, remove the ¼" plugs from each 
of the ball valve drains located underneath each 
bag filter unit housing and set aside. 

6 .  Loosen the lock-downs on the top of each bag 
filter housing lid using the back end of an open
end wrench. Once all the lock-downs have been 
loosened pull the two removable ones out of 
their respective holding notch and let hang down 
to the side of the filter bag housing. Holding the 
handle on the lid of the housing flip open the 
filter unit cover back toward the remaining Lock
down location. 
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7. Remove filter lid O-Ring and the filter 
bag hold down unit and set aside. 

8. Open the drain valves located under 
respective units to drain standing water 
in the filter housings. Allow both units to 
drain to the floor sump. TO AVOID A 
SYSTEM SHUT-DOWN, monitor the 
water level in the floor sump and empty 
as necessary (See @e• OU3 GW-XX.). 

9 .  Close the ¼: drain valves located under 
the filter bag housings. Replace the 
plugs add new Teflon tape or similar 
thread dressing to minimize rusting. 

1 0 . Holding the intergral filter bag handle, 
remove the filter spent filters one at a 
time. As the water from these bags 
contains iron oxide be careful to keep 
spent bags away from clothes or skin to 
minimize staining. Transfer the spent 
filters to the appropriate drying rack. 
Once dry, the bags will be moved to one 
of the 55-gallon drums (located on the 
skid adjacent to the influent Well 
manifold inside the building) for future 
disposal. Ensure that the waste drum is 
properly labeled. 

1 1 .  Obtain a filter bag and remove the 
inside label, d ispose of properly. Unfold 
the filter bag and fully extend the length 
of the filter bag, crease a fold lengthwise 
while holding the top ring of the bag. 
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Northrop Grumman Corporation 

SOP OU3 GW-03 

Bag F i lter Rep lacement 

Feed the bottom end of the bag into the filter 
strainer basket. Use your hand to adjust the bag 
and its ring to ensure bag is seated properly and 
reaches the end of the basket. Repeat 
installation instructions for 2nd filter bag housing. 

1 2 . Reinstall the filter bag hold-down rings and 
ensure that the O-rings for the lid are clean and 
seated properly. Ensure there is a tight seal at 
the O-ring. Use a thin layer of an appropriate 
non-toxic O-Ring dressing when lubricant is no 
longer observed on the O-Ring. 

1 3. Due to the floor slope, close the lid to the filter 
housing that is closest to the floor sump. Align 
the lid while hand tightening the lock-downs. 
There will be some resistance due to the filter 
bag hold down ring, if the lid slips -realign and 
continue tightening. Be careful not to pinch the 
O-Ring, if it is in the way, open lid and realign 
the O-Ring & start over. Once the lid is hand 
tightened and you are sure the O-Ring is aligned 
properly, you may use the open-end wrench to 
tighten the lock-downs. 

1 4. Take the hose located adjacent to the bag filter 
skid in the corner of the building and run the 
hose to the open bag filter housing. Run the 
hose in a fashion that minimizes the risk of slips, 
trips and falls for personnel on the site. Place 
the hose in the bag filter unit and gently close 
the lid over the hose to hold it in place. Open 
the ball valve associated with the hose located 
near the hose connection. 
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1 5 . Ensuring hands are dry and fingers are 
clear of the prongs, engage the the 
holding tank transfer pump by plugging 
it into a GFCI and then into the Outlet. 
Fill the open filter to the rim of the 
housing (note that water will flow to the 
closed bag filter and fill up that unit as 
well). Once the units are full, turn off the 
valve near the hose connection, remove 
the hose from the bag filter housing. 

16 .  To ensure good housekeeping and to 
minimize any staining use the local hose 
and a broom to clean the floor of any 
drained material that may remain. TO 
AVOID PLANT SHUT DOWN monitor 
the level in the floor sump and empty as 
necessary �$O.P XXX� Close the ball 
valve associated with the hose when 
finished. 

1 7 . Ensure your hands are dry & unplug the 
transfer pump. Return to the ball valve 
associated with the hose and open it to 
release any remaining pressure. Neatly 
wrap up the hose and return it to its 
original location. 
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Northrop Grumman Corporation 

SOP OU3 GW-03 

Bag Fi lter Rep lacement 

1 8. Close the lid of the second bag filter un it and 
secure the lid described in Steps 12 & 13 above. 

1 9. Close the ¼" vent valves at the top of both units. 

20. Open the bag filter housing effluent valve, and 
then the bag filter influent valve. 

2 1 .  Monitor the system for a minimum of 5 minutes 
and check system parameters, both on the 
MLEE Control Program and on the field 
mounted gauges and meters, to ensure that they 
are within their normal operating ranges (refer to 
Attachment OU3 GW-01-1 for typical operating 
parameters). 

Safety Considerations 
• This system removes contaminated 

groundwater and, once treated, discharges 
treated water to a surface retention basin and 
treated vapor to the atmosphere. Therefore, it 
is EXTREMELY IMPORT ANT that the 
operator be prepared to shut down the 
treatment system at any time there is question 
that the water or vapor are not receiving FULL 
TREATMENT. 
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• Follow all associated procedures as 
outlined in the Health and Safety Plan. 

Associated SOPs 
• Attachment OU3 GW-01-1 
• OU3 GW-04 - Using the Water 

Storage Tank 
• OU3 GW XX - Emptying the Building 

Floor Sump 

Contact Phone List 

- Project Engineer: 

William Wittek 

• Plant Engineer & 

0: 631 .391 .5270 
C: 516.315.6226 

• Site Healtl:1 and Safety/ Officer: 
Patrfcia A. Riche O: 631 .391.5285 

C: 516.790,61 50 
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Northrop Grumman Corporation 

SOP OU3 GW-04 -

Usi ng the Water Storage Tank  

Description 
This SOP provides instructions on using the system 
water storage tank. 

Abbreviations 
NGC Northrop Grumman Corporation 
GW Groundwater 
SOP Standard Operating Procedure 
GFCI Ground Fault Circuit Interrupter 

Filling the Water Storage Tank 
1 .  With the system online, partially open MV-801 

located next to the water storage tank to allow 
water to flow to the tank. 

DO NOT STEP AWAYI I  

2 .  Once the water level in  the storage tank reaches 
the desired level, close MV-801.  
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Using the Water supplied by the 
Water Storage Tank 

3. Prior to using the hose located adjacent 
to the bag filter units, secure the hose or 
ensure the end connection is closed, as 
the transfer pump will produce & 
maintain 60 psi of pressure. Open the 
ball valve at the hose connection the 
desired amount. GO TO Step 5. 

Location of 
Hose 
Connection 
& Ball Valve 

4. Prior to using the hose along the wall 
behind the air stripper skid, secure the 
hose & ensure the end connection is 
closed, as the transfer pump will 
produce & maintain 60 psi of pressure. 
Open the ball valve at the hose 
connection the desired amount. 
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Northrop Grumman Corporation 

SOP OU3 GW-04 -

Using the Water Storage Tank 

5 .  Turn on the water storage tank transfer pump by 
plugging it in: 

WARNING-SHOCK HAZARD! !  
ALWAYS USE A GFCI PIGTAIL 

At this LOCATION! !  

6 .  Once you are finished using the water close the 
local hose ball valve. 

7. Ensure your hands are dry and carefully unplug 
the holding tank transfer pump. 

8. Return to the appropriate hose location. Open 
the supply ball valve & end connection to 
release any pressure in the supply line. 
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Safety Considerations 
•• This system removes contaminated 

groundwater and, once treated, discharges 
treated water to a surface retention basin 
and treated vapor to the atmosphere. 
Therefore, it is EXTREMELY IMPORT ANT 
that the operator be prepared to shut down 
the treatment system at any time there is 
question that the water or vapor are not 
receMng FULL TREATMEN� 

• Follow all associated procedures as 
outlined in the Health and Safety Plan. 

Associated SOPs 

• None 

Contact Phone List 

• Project Engineer: 

William Wittek 

- Plant Engineer & 

0: 631 .391 .5270 
C: 516.31 5.6226 

- Site Health and Safety O:fflcer: . 
Patricia A. Riche ·o: 631 .39H285 

C: 516.790:6150 
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