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1.0 INTRODUCTION/ PROJECT OBJECTIVES

Foster Wheeler Environmental Corporation (Foster Wheeler Environmental or FWENC)
has been contracted by the Northern Division, Naval Facilities Engineering Command
(Navy) to excavate and dispose of petroleum impacted soils and remove any light non-
aqueous phase liquid from the groundwater which seeps into the excavation at Building
566 at the Naval Weapons Station (NWS) Earle located in Colts Neck, NJ. This Work
Plan is being submitted to satisfy the pre-construction submittal requirements included in
paragraph 1.2.1, Pre- and Post-Construction Documentation of the Statement of Services
for Delivery Order No. 0017, Modification No. 8 under Remedial Action Contract No.
N62472-94-D-0398.

Project objectives include the removal of petroleum contaminated soils above the NJDEP
clean-up criteria for volatile organics, the removal of free phase oil from the water in the
excavation, backfilling the excavation, and reseeding the area.

2.0 PROJECT LOCATION AND DESCRIPTION

NWS-Earle is located in east-central Monmouth County in the town of Colts Neck, New
Jersey. Building 566 is located on the Mainside portion of the NWS-Earle facility off
Guadacanal Road in an area known as Ordnance Area “M”. Refer to Figure 2.1 for the
location of Building 566. The Mainside area of NWS-Earle is located approximately six
miles inland of the Atlantic Ocean and at elevations ranging from 100 to 300 feet above
mean sea level (AMSL).

The Area of Concern (AOC) is located at the southeastern side of Building 566. The
AOC is comprised of: two former UST tanks which have been removed, a septic tank, a
4,000 square foot buried drainage field and seeps associated with the drainage field. The
UST site and the wastewater disposal system comprise approximately one acre. Figure 2-
2 depicts the site layout

The original USTs were installed in 1974. The USTs included a 6,000 gallon diesel fuel
UST (Tank ID No. 566/1) and a 4,000 gallon No. 2 fuel oil UST (Tank ID No. 566/2).
Both USTs failed tightness tests on September 15, 1993 and were subsequently removed.
UST 566/2 and 120 cubic yards of soil were removed in December, 1993. TPH
concentrations of up to 25,000 mg/kg, prior to the soil removal, indicating leaks or spills
from the tank. UST 566/1 and impacted soil were removed in May, 1994. The total area
of the excavation, including UST 566/1, was 30 feet wide by 35 feet long by 9 feet deep.
After the USTs were removed, two new USTs, approximately 50 percent above grade and
covered with gravel, were placed in the same location. Approximately 800 tons of the
soil removed from the UST area did not pass TCLP testing for VOCs, including
chlorinated solvents, and was disposed of as hazardous waste. The source of the
chlorinated solvents was never determined, however the analytical results of soil and

CD97#23/97810 1
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groundwater samples collected by B&R Environmental did not indicate chlorinated
solvent contamination.

In late 1993 or early 1994, the Navy indicated that oil was observed seeping from the
ground surface at several locations downgradient of the two USTs and the drainage field
for the wastewater disposal system. The Navy also indicated that oil may have been
accidentally pumped into the septic tank and drain field during an oil delivery for the
UST system. The volume of oil discharged to the wastewater disposal system is
unknown. The maximum volume of the septic tank is approximately 11,000 gallons,
however the original fuel oil UST had a capacity of 4,000 gallons.

Historical drawings depict the drainage field to be 100 feet long by 40 feet wide, however
the interpretation of borings advanced during the Remedial Investigation (RI) indicate the
drainage system is only 95 feet long by 50 feet wide. Historical engineering drawings
indicate that the drain field is covered with fill material. Results of borings during the RI
confirmed that the fill extended to a depth of 12 to 28 inches below grade, at which depth
the top of the gravel zone was encountered. The engineering drawings indicate that the
drain field consists of a 12 inch thick gravel bed for the 4 inch diameter fiber press pipe
system. The piping system consists of lateral lines of perforated fiber pipes running the
length of the drain field and covered with approximately 2 inches of gravel from the top
of the piping. Appendix A contains the septic system design. Borings advanced during
the RI indicate that the gravel bed of the drainage field is approximately 30 to 46 inches
thick.

2.1  Previous Investigations

Brown and Root (B&R) Environmental conducted a Phase I Remedial Investigation (RI)
at Building 566 under the Comprehensive Long-Term Environmental Action-Navy
(CLEAN) Contract. The investigation performed by B&R Environmental consisted of
the following tasks:

Preparation of an Interim Action Work Plan

e Determination of wetland boundaries, survey of site features, determination of the
depth to groundwater in areas down gradient of the oil seeps, and determination of the
potential lateral extent of TPH contamination above 1,000 mg/kg in soils.

e Evaluation of site conditions and determination of the engineering requirements to
construct a trench downgradient of the drain field to collect the seeping oil.

B&R Environmental submitted an Interim Action Investigation Report in February 1995
and concluded that wetlands were within 100 feet downslope of the drainage field and
that the oil contamination was confined to soils within the drainage area. Figure 2-2
depicts the site layout and the previous sample locations.

CD97#23/97810 4



In early May 1995, B&R Environmental began the second phase of the site delineation.
The site conditions during the second phase of the delineation were different than the
conditions during the interim actions. During the second phase, water was observed
surcharging from the manholes in the septic tank, the soils within and downslope of the
drainage field were completely saturated to within 0 to 1.5 feet of the surface, and free
product was observed within the subsurface soils immediately downslope of the drainage
field. The saturated conditions at the site were determined to be caused by: a leaking
water line inside Building 566 continually overfilling the septic tank, runoff from the
adjacent upgradient paved surfaces, and the limited downward percolation due to a
shallow silt clay unit underlying the site.

B&R Environmental conducted several interim actions at the site to stabilize the
hydrologic conditions. An independent plumber evaluated the water supply system at
Building 566, but was unable the determine the exact nature of the leak because the
system apparently required extensive repairs. The Navy pumped the water out of the
septic tank and eventually turned off the main supply to the building. In April, 1996,
B&R Environmental placed a concrete curb diversion along the edge of the paved area
immediately upslope of the USTs and septic tank. A rip rap dam was installed at the
discharge end of the diversion curb for energy dissipation. A topographic survey of the
site was also completed.

2.2 Site Conditions

2.2.1 Surface Water and Wetlands

Surface water runoff from the AOC flows radially toward the south, east, and west into a
series of drainage swales located immediately downgradient from the AOC. Surface
water in the drainage swales flow southwest toward the headwaters to the eastern branch
of the Mingamahone Brook located approximately 900 feet east of the AOC. The eastern
branch of the Mingamohone Brook converges with the western branch approximately
1,700 feet south of the AOC.

In April 1996, B&R Environmental placed a concrete curb diversion along the edge of
the paved area immediately upslope of the USTs and septic tank. The curb was
approximately 200 feet in length. A rip rap dam was installed at the discharge end of the
diversion curb for energy dissipation. The concrete curb and rip rap area were
constructed to prevent runoff from the paved area upgradient of the AOC.

B&R Environmental completed a wetlands delineation in accordance to the 1987 Army

Corps of Engineers Wetland Delineation Manual. Appendix A contains the wetlands
delineation map and the boring logs from the wetlands delineation.

CD97423/97810 5



2.2.2 Groundwater

The shallow aquifer at the site is composed of native sandy soils and clean fill. The
shallow aquifer is approximately 2 to 4 feet below grade in the drainage field area and the
slope of the water table surface generally closely follows the surface topography at the
site. The groundwater flow is generally towards the south. The seeps downgradient of
the AOC to the south and southeast are located where the water table intersects the
ground surface. A silt-clay lithologic unit underlies the drainage field at a depth of
approximately 8 feet below grade, and outcrops at the seep areas to the south and
southeast. The unit consists of orange-brown to gray, thin to very thin interbedded layers
of silt, clay, and some very fine-grained sand and silty clayey sand. The maximum
thickness of this unit is unknown, however, a shelby tube collected south of the drainage
field during the Rl revealed 9 feet of the silty clay unit. The silty clay unit was detected
in all 30 borings taken from the AOC during the RI.

3.0 SCOPE OF WORK

The objectives of the this effort are to excavate and remove petroleum contaminated soil,
stone and piping from the drainage field and the associated seep areas and to pump out
any free phase oil that enters the open excavation. The excavation shall remain open and
oil recovered until all available free phase oil is removed from the excavation.

3.1 TASK 1 - Project Planning/Management

Project Planning/Management activities include the preparation of pre-construction
submittals, coordinating utility requirements, mobilization to the site, and providing
home office support functions during the estimated period of performance. The subtasks
involved in Project Planning/Management are described below.

3.1.1 Subtask 1A - Pre-Construction Submittals

Foster Wheeler Environmental will prepare and submit the following pre-construction
documents to the Navy:

Work Plan

The Work Plan presents Foster Wheeler Environmental's approach to executing the
project, including the site description, statement of work, procurement approach, system
information, materials, engineering data, transportation and disposal data, and sampling
and analytical requirements.

Health and Safety Plan (HASP)

The HASP includes Foster Wheeler Environmental's approach to providing for the health
and safety of its employees during the project.

CD97#23/97810 6



3.1.2 Subtask 1B - Mobilization

Mobilization will consist of contacting appropriate Navy personnel at NWS Earle to
arrange for contractor passes and to coordinate support requirements for the soil
excavation and recovery of free-phase oil. A utility survey shall be conducted to
determine all utility lines in the AOC. Utilities, primarily electric, shall be locked and
tagged out and/or terminated at the source. Subsurface utilities shall be located by NWS-
Earle Public Works personnel. A dig permit shall be obtained prior to any drilling or
excavation work.

3.1.3 Subtask 1C - Home Office Support

Foster Wheeler Environmental’s Langhorne, Pennsylvania office will provide home
office support for the one year project duration. Home office support includes the
preparation of the required monthly progress, financial and technical reports.

3.2 TASK2 - Permit and Report Preparation Submission

3.2.1 Subtask 2A- Wetlands Permit

Foster Wheeler Environmental shall complete and submit, with the Navy’s approval, an
NJIDEP Statewide General Permit #4 for the proposed cleanup activities at Building 566
which occur in and near wetlands. A complete copy of this permit shall be kept on site.

3.2.2 Subtask 2B- Dig Permit

Foster Wheeler Environmental shall contact the NWS-Earle Public Works Department to
obtain a dig permit and have all utilities marked-out prior to excavation activities.

3.2.3 Subtask 2C- Soil Erosion and Sediment Control Permit

Since the proposed excavation involves the disturbance of more than 5,000 square feet of
land surface, a Soil Erosion and Sediment Control Permit Application must be submitted
to the county or regional soil conservation district in accordance with N.J.A.S. A. 4:29-39
et seq..

FWENC shall prepare and submit the Soil Erosion and Sediment Control Permit
Application to the Navy for submittal to the Freehold County Soil Conservation District.
A complete copy of this permit shall be kept on-site.

3.2.4 Subtask 2D - Treatment Works Approval/Permit

Foster Wheeler Environmental shall complete and submit, with the Navy’s approval, a
Treatment Works Approval (TWA) permit application in order to construct and operate a
temporary groundwater treatment system. The treatment system shall be constructed in

CD97#23/97810 7



order to treat groundwater pumped from the excavation during the recovery of free-phase
oil from the excavation. A complete description of the recovery and treatment processes
are contained in Section 3.5. A complete copy of this permit shall be kept on-site.

3.2.5 Subtask 2F - New Jersey Pollution Discharge Elimination System Permit

Foster Wheeler Environmental shall complete and submit, with the Navy’s approval, a
New Jersey Pollution Discharge Elimination System (NJPDES) permit application to
discharge treated groundwater to surface water. The treated groundwater shall be
discharged to the Mingamohone Brook adjacent to the site. A complete description of the
treatment system is contained in Section 3.5. A complete copy of this permit shall be
kept on-site.

3.2.6 Subtask 2F-Preparation of Post Remediation Report

Foster Wheeler Environmental shall prepare a Post Remediation Report in accordance
with NJAC 7:26E-6.6. The report shall include the delineation activities completed,
location and quantities of soil removal, analytical results and disposal data.

3.3 TASK3- Collection of Waste Characterization Samples

Surface and subsurface soil samples shall be collected in order to characterize the soils to
be excavated, arrange disposal options, and to expedite the transportation and off-site
disposal of the soils. The soil can be direct loaded from the excavation to the trucks if the
soil characterization is conducted prior to the actual excavation activities. The waste
characterization sampling is based upon the NJDEP requirements, as well as the
requirements of the proposed recycling/disposal facilities. One waste characterization
sample shall be obtained for every 100 tons of soil to be removed and analyzed for total
petroleum hydrocarbons (TPH) and total organic halogens (TOX). It is assumed that 1
cubic yard of soil shall weigh approximately 1.5 tons. Four soil samples shall also be
collected and analyzed for RCRA characteristics, full scan TCLP, and TAL metals. The
Sampling and Analysis Plan in Section 4.0 details the analytical methods and sample
frequency.

The drainage field shall be gridded out as indicated on Figure 3-1 and in the Sampling
and Analysis Plan in Section 4.0. The Drainage Field was gridded into 3 rows and
samples shall be collected at approximately 60 foot intervals along the rows. Composite
samples shall be collected from 0 to 4 feet below grade at each of the sample grids and
analyzed for TPH and TOX. Three of the samples shall also be analyzed for RCRA
characteristics, full TCLP scan, and TAL metals.

Waste characterization soil samples shall be collected from the seep areas from 0 to 2 feet
below grade. For identification purposes, the seep/stain areas have been numbered on
Figure 3-1. Three soil samples shall be collected from 0 to 2 feet below grade at 60 foot
intervals at Seep #1 for waste characterization. Individual soil sample shall be collected
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from Seeps 2, 3 and Seep 5 and analyzed for waste characterization parameters: TPH and
TOX. Three soil samples shall be collected from Seep 4 and analyzed for TPH and TOX.
The most visibly contaminated seep sample shall also be analyzed for RCRA
characteristics, full TCLP scan, and TAL metals. The Sampling and Analysis Plan
details the sample collection method and specific sample analyses.

34 TASK 4 - Excavation of Soils

3.4.1 Subtask 4A - Installation of Web Sheeting

A geoprobe shall be used to advance borings between the USTs and the drainage field to
ensure there are no foundations, boulders, etc. which may interfere with the installation of
the sheeting. The geoprobe borings shall also determine the thickness of the clay layer in
this area. The geoprobes shall be advanced to a depth of 12 feet below grade, the depth in
which the web sheeting shall be installed. The geoprobe borings shall be logged by a
geologist, and the boreholes shall be grouted from the bottom-up upon completion of
each hole.

Seventy five (75) linear feet of PZ-22 web sheeting shall be driven to a depth of
approximately 7 feet below grade. The sheet pile wall shall extend 10 feet before and
after the USTs to ensure proper support during the excavation activities adjacent to this
area. The sheet piling shall be driven as far away from the USTs as possible to minimize
vibrations to the USTs from the pile driving. After all the excavation is complete, the
sheet piling shall be cut off at the existing grade and left in place.

The complete engineering report and associated drawings and calculations are located in
Appendix B.

3.4.2 Subtask 4B - Erosion Control

Erosion and Sediment Controls

Filter fabric barriers shall be installed downgradient of all the seep and drain field
excavations in order to control soil erosion. Absorbent socks shall also be placed along
the bottom of the filter in case there is any oil released during the excavation of the seep
areas. Details regarding erosion and sediment controls shall be provided in the Soil
Erosion and Sediment Control Permit Application which shall be a separate submittal.
The approved Soil and Erosion Control Permit shall be kept on-site.

In April 1996, B&R Environmental placed a 200 foot concrete curb along the edge of the
asphalt, immediately upslope of the USTs and septic tank, in order to divert surface water
run-off. A rip rap dam was installed at the discharge end of the diversion curb for energy
dissipation.
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3.4.3 Subtask 4C - Excavation of Seep Areas

A tracked excavator, with an extendible arm, shall be used to excavate the seep areas. A
shallow depression shall first be excavated in the drainage field area to stage the seep
soils, which are expected to be saturated with water. The soil from the shallow
excavation in the Drain Field shall be placed around the edges of the field to contain any
saturated soils. Seeps #2 and #4 shall be excavated first since these seeps are expected to
contain the most moisture due to their location next to wetlands and a drainage swale.
The majority of the seep areas shall be excavated from the most downslope portion, back
towards the Drain Field. The visibly contaminated soils in the seep/stain areas shall be
excavated down to a depth of 2 feet below grade. The soils shall be placed in the shallow
excavation atop the Drain Field. Placing the seep soils in the Drain Field will allow the
excess moisture to percolate into the field, and if necessary, the soils excavated from the
shallow portion of the Drain Field can be mixed with the saturated soils in order to
decrease the moisture content of the soils for loading and transporting. All soil
underlying the staged soils from the seep area shall be removed during the excavation of
the Drain Field.

Plastic sheeting and a geotextile layer shall be placed on the ground surface northeast of
the Drain Field, between the excavation/staging area and the loading area. Plastic
sheeting shall be placed atop the asphalt area to the northeast of the Drain Field which
shall be used for the loading area. A rubber tire loader shall be used to move the soils
from the Drain Field Area to the loading area. The soils shall be loaded into trucks with
plastic lining and covers. The trucks shall drive up on the plastic sheeting for loading.
Any soils that fall onto the plastic while loading shall be removed prior to the trucks
pulling out to ensure that soil is not tracked off the plastic. The trucks shall not require
any decontamination since the tires shall not come into contact with any of the soils.

3.4.4 Subtask 4D - Post-Excavation Sampling of Seep Areas

Soil samples shall be collected from each of the sidewall of the seep excavation and
analyzed for total petroleum hydrocarbons (TPH) and target compound list volatile
organic compounds (TCL VOCs). The soil samples shall be collected 0 to 6 inches
above the water table on each of the sidewalls with a stainless steel trowel in accordance
with N.J.A.C. 7:26E-6.3. The Sampling and Analysis Plan in Sections 4.0 and 5.0 details
the sample collection and analysis procedures.

3.4.5 Subtask 4 E - Excavation of Drain Field

The tracked excavator shall be used to excavate the soils and piping from the Drain Field.
The sides of the excavation shall be sloped 2: 1 horizontal to vertical since the excavation
is expected to be approximately 4 feet deep. The drier soils on top of the Drain Field can
be direct loaded for off-site transportation and disposal. All of the piping associated with
the field shall be excavated and placed in separate roll-off containers or direct loaded for

CD97¥23/97810 1 1



off-site disposal. The saturated gravel at the bottom of the Drain Field shall be excavated
and placed on a plastic bermed area which slopes back into the excavation in order to
drain off the excess moisture. Once the excess moisture has been drained off the gravel,
the material shall be loaded into the trucks at the loading area. The Drain Field shall be
excavated to one foot below the groundwater table, removing all visibly contaminated
soils.

3.4.6 Subtask 4F - Post-Excavation Sampling of Drain Field

The collection of the post excavation samples shall be dependent upon the amount of oil
that infiltrates into the excavated area during the soil removal process. If only a small
amount of oil enters the excavation, the samples shall be collected immediately after
excavation activities are completed. If a large amount of oil and water infiltrate the
excavation, it shall be necessary to first remove all the available free product from the
excavation, and the soil on the sidewalls may have to be scraped off with the excavator
and disposed. By scraping off the sidewalls, the soils that were previously affected by the
oil in the excavation can be removed and a more representative sample of the existing soil
can be obtained.

In accordance with N.J.A.C. 7:26E-6.3, soil samples shall be collected from each of the
sidewalls at intervals of 30 linear feet and analyzed for TPH and TCL VOCs. The soil
samples shall be collected 0 to 6 inches above the water table on each of the sidewalls
with a stainless steel trowel. The Sampling and Analysis Plan in Sections 4.0 and 5.0
detail the sample collection and analysis procedures.

35 TASK 5 - Removal of Qil/Water from the Excavation

A sump shall be constructed on the southern portion of the Drain Field during the
excavation activities. According to the RI Report, the base of the drain field slopes to the
south, and groundwater flow direction is also to the south. The sump shall constructed of
6 inch diameter slotted PVC. The slotted PVC shall be inserted approximately 3 feet
below the base of the excavation, or a total of 7 feet below grade. The southern corner of
the drain field shall be excavated to the desired depth, 3 feet deeper than the bottom of the
drain field, the PVC pipe inserted, and the area around the PVC shall be backfilled with
washed pea gravel.

A 4 inch diameter skimming pump shall be placed in the slotted PVC sump. The
skimmer pump draws water into the top of the pump, creating a cone of depression and
drawing in and removing free-phase oil along with the water. The sump de-watering
system layout is provided in Figure 3-2, and the pump specification sheets are located in
Appendix C. The recovered oil and water shall be pumped into a 4,900 gallon storage
tank. Since the 4,900 gallon tank will contain free-phase oil, the tank shall be constructed
with secondary containment.
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A portable treatment system shall be constructed in order to treat the groundwater
removed from the excavation during the recovery of the free-phase oil. Figure 3-3
depicts the location of the treatment system. The treatment system shall be placed on 6
mil plastic which shall be bermed using hay bales. The treatment system shall be
comprised of three 4,900 gallon storage tanks, portable pumps, a bag filter, clay
absorption canisters, and activated carbon adsorption drums. Figure 3-4 depicts the
treatment system layout, and equipment specification sheets are provided in Appendix C.
The treatment system shall be designed to pump and treat the recovered groundwater in
batches. The recovery and treatment system shall be operated 8 hours a day, 5 days a
week until all free-phase product entering the excavation is recovered. The oil and water
shall be pumped from the excavation into the double-walled storage tank, allowing the oil
to separate overnight in the storage tank. The water shall be pumped from the bottom of
the oil/water storage tank to an adjacent 4,900 gallon storage tank using a gas-powered
transfer pump. Once the water has been pumped from the bottom of the oil/water tank,
the oil recovery operation can resume. Utilizing the water storage tank will allow the
oil/water recovery system to operate concurrently with the treatment system. The oil
shall be periodically removed from the storage tank, via the 24 inch manhole in the top of
the tank. An oil recycling vendor shall use a vacuum truck to vacuum the oil off the top
of the tank for off-site recycling.

The recovered groundwater shall be treated and then discharged to the adjacent
Mingamahone Brook. The construction and operation of the treatment system shall be
permitted with a NJDEP TWA permit, and the discharge to surface water shall be
permitted with a NJPDES permit. In order to achieve the required discharge requirement
for the discharge to surface water, several treatment vessels shall be employed to treat the
groundwater. The design of the groundwater treatment system was based on the highest
observed analytical results of groundwater samples obtained from monitoring wells
adjacent to the area to be excavated during a Remedial Investigation (RI). The
calculations and media specification information used in evaluating the effectiveness of
the treatment system are contained in Appendix D. The water shall first be pumped
through a 35 micron bag filter. The bag filter shall remove any suspended particles which
could decrease the life of the downgradient treatment units. The groundwater shall then
be pumped through two clay absorption canisters, each containing 300 pounds of clay
media. The clay absorption media removes higher molecular weight organics, petroleum
hydrocarbons, and the low water soluble semivolatile organics. The water shall then be
pumped through two activated carbon drums, in series, to reduce the concentrations of
dissolved organic compounds. The treated water shall be pumped into a 4,900 gallon
storage tank. The water, at least initially, shall be kept in the tank until analytical results
are reviewed and it is determined that the effluent concentrations are lower than the limits
set forth in the NJPDES permit for discharge to surface waters.
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3.6 TASK 6- Backfill of Excavations

The excavated areas shall be backfilled and reseeded after the Navy reviews the analytical
data from the post excavation samples and informs Foster Wheeler Environmental to
proceed with the restoration. Clean sand shall be used to fill the excavation to 6 inches
below grade in the areas outside the wetlands. The top 6 inches of the excavation, outside
the wetlands areas, shall be backfilled with topsoil, and the area reseeded with local grass
seed. The wetland areas shall be backfilled with soil similar to the excavated soil to a
depth of eight inches below grade. In accordance with NJDEP, the upper eight inches of
the excavation shall be backfilled with topsoil containing a high organic component. The
wetlands shall be reseeded in accordance with the Freshwater Wetlands General Permit.
The seeding information is contained in Appendix E. All reseeding shall be in
compliance with the standard to the set in the wetland permit application. Silt fences
shall be left in place until the seed takes root and the erosion potential decreases.

4.0 FIELD SAMPLING AND ANALYSIS PLAN
4.1 Introduction

Foster Wheeler Environmental Corporation (FWENC) is submitting this Sampling and
Analysis Plan (SAP) for Building 566 UST Excavation at the Naval Weapons Station
(NWS) Earle located in Colts Neck, NJ. The purpose of the sampling is to analyze the
soils, free product, and water for waste characterization, and to determine if soil clean-up
criteria levels are reached during the excavation activities. This work is being performed
under Delivery Order No. 0017 to Navy Contract N62472-94-D-0398

The SAP presents the procedures to be followed during the Building 566 UST excavation
activities. The SAP specifically addresses the following areas:

Analytical Requirements

Responsibilities of Site Personnel

Sample Analytical Program

Sample Packing and Shipping

Documentation

Field Sampling Program

Quality Assurance/Quality Control

Procedures for Field Changes and Corrective Actions

The Quality Assurance Project Plan (QAPP), which has been submitted as a separate
document, establishes the structure of the quality assurance plan for field activities. Site-
specific Standard Operating Procedures have been included (Section 4) to describe the
sampling procedures. Any modifications necessary to these SOPs due to field conditions
or other unforeseen situations shall be recorded in the site logbook, documented on the

CD97#23/97810 ] 7



appropriate Change Request Form (CRF) forms by site personnel, and approved by the
Project Manager (See Section 4.2).

4.2 Personnel Responsibilities
The project team will include the following personnel:

The Senior Project Engineer/Manager (SPEM) has final responsibility for the
development of the SAP and management of the project team.

The Project Superintendent (PS) is responsible for assuring that proper collection,
packaging, preservation, and shipping of samples is performed in accordance with the
SAP. In addition, the PS is responsible for coordinating with the subcontracted
laboratory during sample analysis and for reviewing the analytical data received from the
laboratory.

The Site Health and Safety Officer (SHSO) is responsible for the safety of all site
personnel as detailed in the site-specific Health and Safety Plan (HASP), presented under
separate cover.

The Drilling Subcontractor is responsible for supplying all services (including labor),
equipment, and material required to perform the drilling, including all maintenance and
quality control of such equipment. The drilling subcontractor will be responsible for all
required drilling permits, licenses, and clearances. The drilling subcontractor will also be
responsible for following decontamination procedures specified in the bid package. Upon
completion of work, the drilling subcontractor will be responsible for demobilizing all
equipment and restoring the work area to original conditions.

The Laboratory Subcontractor is responsible for supplying all services (including labor),
equipment, and material required to perform the analysis of the environmental samples.
The laboratory subcontractors are responsible for following all specified methodology
protocols, including quality assurance/quality control (QA/QC) requirements. In
addition, the laboratory subcontractors are responsible for the proper disposal, including
all associated costs, of the environmental samples upon completion of the analytical
work.

4.3 Field Sampling Activities
This section addresses the field investigation activities, including:

Sample Tracking System
Sample Analytical Requirements
Sample Packaging and Shipping
Sample Documentation
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4.3.1 Sample Tracking System

The objective of the sample identification system is to provide a framework for
developing sample numbers that are unique to that sample and convey information
regarding sample type that will enable data users to easily identify sample locations. The
sample designation is established in order to integrate the data into the Navy’s
Geographical Information System (GIS)

The first two number of the sample tracking system shall refer to this site specific
location, which in our case is Building 566. All soil and groundwater sample identifiers
shall begin with the number 566. For example 566S0il01 would refer to Building 566,
soil sample one. In order to identify the specific sample, the date and round shall be
appended to the sample name. 566 So0il01-97-1 would refer to Building 566, soil sample
1 taken from the first round in 1997. A “D” would be added to the sample nomenclature
to indicate a duplicate sample. For the purposes of this sampling effort, the following
characters shall be assigned to identify the various matrices:

GW = Groundwater SOIL=Soil
EW= Effluent Water

For example, 566EW01-97(3) would be the effluent discharge sample number 1 collected
during the third round of sampling in 1997.

A cumulative sampling master log will be maintained as the field program progresses.
The samples taken will be referenced to each sampling location in the master log and on a
detailed site map.

All location information for the samples will be recorded in the field sampling logbook
(Section 4.3.4).

4.3.2 Sample Analytical Requirements

Table 4-1 specifies location, number of samples, matrix, laboratory analyses, and
rationale for each sample type. Specific procedures governing sample preservation are
presented below.

Reagents required for sample preservation will be added to the sample containers by the
laboratory prior to their shipment to the field or added in the field. In general, aqueous
samples of low concentration organics (or soil samples of low or medium concentration
organics) are cooled to 4°C. Medium and high hazard aqueous or high hazard soil
samples are not preserved. Low concentration aqueous samples for TPH are acidified
with H,SO, while medium concentration and high hazard aqueous metal samples are not
preserved. Soil samples for metals are not preserved.
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The soil samples to be analyzed for volatile organics shall be preserved collected and
preserved in accordance with NJDEP’s Methodology for Field Extraction/Preservation of

Soil Samples with Methanol for Volatile Organic Compounds, which is contained in
Appendix F.

The following subsections describe the procedures for preparing and adding chemical
preservatives. In most cases, preservatives will be added to the sample bottleware by the

subcontracted laboratory prior to shipment to the site.

Addition of the following acids and solvents are specified for sample preservation:

Acid/Base Concentration Amount for
Acidification Normality
H,SO, * 1:1 dilution of concentrated H,SO, 18N 2-5 ml
Methanol 2.5:1 volume of methanol to weight -- --
of soil ratio

* Amount of acid to add (at the specified strength) per liter of water to reduce the sample
pH to less than 2, assuming that the water is initially at pH 7, and is poorly buffered and
does not contain particulate matter.

These reagents should be reagent (AR) grade and should be diluted to the required
concentration with double-distilled, deionized water.

The approximate volumes needed to acidify one liter of neutral water to a pH of less than
2 (or raise the pH to 12) are shown in the last column of the above table. These volumes
are only approximate; if the water is more alkaline, contains inorganic or organic buffers,
or contains suspended particles, more acid may be required. The final pH must be
checked using narrow range pH-paper.

Sample acidification or base addition should proceed as follows:

1. Check initial pH of sample with wide range (0-14) pH paper.

2. Fill sample bottle to within 5-10 ml of final desired volume and add about 1/2 of the
estimated acid or base required, stir gently and check pH with medium range pH
paper (pH 0-6 or pH 7.5-14, respectively).

3. Add acid or base a few drops at a time while stirring gently. Check for final pH using
narrow range (0-2.5 or 11-13, respectively) pH paper; when desired pH is reached,

cap sample bottle and seal.

Never dip pH paper into the sample; apply a drop of sample to the pH paper while using
the stirring rod.
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TABLE 4-1

NAVAL WEAPONS STATION-EARLE
DELIVERY ORDER 0017-MODIFICATION NO. 8
SAMPLING AND ANALYSIS REQUIREMENTS

oo Media ) oo Analyses ... Frequency . o Quantity’r - : =" Rationale .

Soil TCLP/RCRA Composnte sonl samples collected from 4 Full TCLP EPA SW 84 Analytlcal results shall be used

Characteristics 0 to 4 feet below grade in the drainage Total Metals EPA SW-846 to classify soils for
field. 3050/6010 transportation and disposal.
RCRA Characterization

Soil TPH, TOX Composite samples collected from 0 to 17 EPA 418.1 Analytical results shall be used
4 feet below grade in the drainage field SW846 Methods 3540A/9020A to classify soils for
and 0 to 2 feet below grade in the transportation and disposal.
seep/stain areas

Soil TPH Grab samples from the excavation 33 SW-846/8015B Analytical results are to
sidewalls. One sample per sidewall on confirm the excavation has
the seep excavations, and one sample removed the soils above the
per 30 linear feet of the drain field NIDEP clean-up criteria.
excavation. All soils shall be collected
0 to 6 inches above the top of the water
in the excavation.

Soil VOCs Grab samples from the excavation 10 SW-846 Method 8010/8020 Analytical results are to
sidewalls. Samples to be collected in confirm the excavation has
areas with TPH concentrations removed the soils above the
exceeding 1,000 mg/kg. NIDEP clean-up criteria.

LNAPL (0Oil) VOCs, PCBs, BTU, | An LNAPL sample of the free phase oil 1 SW-846 Method 8010/8020 Analytical results shall be used

Flashpoint, TSS, recovered in the excavation for characterizing the oil for

TOX transportation and recycling.

Water VOCs, Semi-VOCs The groundwater pumped from the 11 SW-846 Method 8010/8020 Analytical results shall be used
TPH excavation shall analyzed prior to and SW-846 Method 8270 to evaluate the effectiveness of
after treatment. EPA-SW-846/8015B the treatment system and

ensure the effluent discharge
meets the NJPDES discharge
requirements.

* Quantities do not include quality assurance samples

Note:

sewer treatment facility.
The laboratory analysis of the vapor discharge may be replaced by monitoring with a PID after initial analytical data is collected.
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4.3.3 Sample Packaging and Shipping

The objective of the sample packaging and shipping requirements are to maintain sample
integrity from the time a sample is collected until it is received at the analytical
laboratory. Chain-of-custody (COC) forms, sample labels, custody seals, and other
sample documents will be completed to maintain sample integrity. Specific procedures
for packaging and shipping of environmental samples are presented below. These
procedures were obtained from the NJDEP Field Sampling Procedures Manual.

4.3.3.1 Environmental Samples

Low-concentration samples are defined as environmental samples and should be
packaged for shipment as follows:

1. A sample label is attached to the sample bottle. The label should be taped over with
clear packing tape to preserve legibility.

2. A picnic cooler (such as a Coleman or other sturdy cooler) is typically used as a
shipping container. In preparation for shipping samples, the drain plug is taped shut
from the inside and outside, and a large plastic bag is used as a liner for the cooler.
Approximately 1 inch of packing material, such as asbestos-free vermiculite, perlite,
or styrofoam beads, is placed in the bottom of the liner. The cooler containing
methanol-preserved volatile soil samples must have the following markings on the
cooler: Limited Quantity, This End Up. Each sample shall not contain more than one
(1) liter of methanol or one (1) gallon of fumic acid, and the total weight of the cooler
and packaging material must not exceed four pounds.

3. The sample bottles are placed in the lined picnic cooler. Cardboard separators, and/or
additional packing material, should be placed between the bottles to prevent breakage
during shipping.

4. Aqueous samples for low or medium-leve! analysis must be shipped cooled to 4°C
with ice. No ice is used in shipping high-level aqueous samples, or soil samples, or
dioxin samples. Ice is not required in shipping soil samples, but may be utilized at
the option of the sampler. All cyanide samples, however, must be shipped cooled to
4°C.

5. The lined cooler is filled with packing material (such as asbestos-free vermiculite,
perlite, or styrofoam beads), and the large inner liner is taped shut. Sufficient packing
materials should be used to prevent sample containers from making contact during
shipment.

6. The paperwork being shipped to the laboratory is placed inside a plastic bag. The
base is sealed and taped to the inside of the cooler lid. A copy of the COC form
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10.

11.

12.

13.

should be included in the paperwork sent to the laboratory. The last block on the
COC form should indicate the overnight carrier and airbill number. The airbill must
be filled out before the samples are handed over to the carrier. The laboratory should
be notified if the shipper suspects that the sample contains any substance for which
the laboratory personnel should take safety precautions.

The cooler is taped shut with strapping tape (filament-type).

At least two signed custody seals are placed on the cooler, one on the front and one on
the back.

The cooler is handed over to the overnight carrier. A standard airbill is necessary for
shipping environmental samples.

The name and address of the shipper and consignee are placed on the exterior of the
container in addition to the shipping papers. Commercial address labels may be used.

e The DOT Proper Shipping Names and UN# are placed on the outside of the
cooler:

For methanol preserved samples: Methanol, PG II, UN1230, or Flammable
Liquid, NOS (Methanol), PG II, UN1230

e The words “Limited Quantity” are written on the cooler adjacent to the Proper
Shipping Name and UN#. A DOT Hazard Class Label is not required for limited
quantity samples.

e Markings indicating “This End Up” with upward pointing arrows are placed on
two (2) sides of the container. Commercially printed labels shall be used.

The cooler is handed over to the overnight carrier. A Dangerous Goods airbill is
necessary for shipping environmental samples if preserved with methanol or acid. A

standard airbill can be used to ship the samples if there are no preservatives.

Arrow symbols indicating “This Way Up” should be placed on the cooler in addition
to the marking and labels described above.

Restricted-article/Dangerous Goods airbills are used for shipment indicating the
following:

e Number of packages or number of coolers

e Proper shipping name and packaging group. If unknown, use FLAMMABLE
SOLID, N.O.S. or FLAMMABLE LIQUID, N.O.S.

CD97#23/97810 23



Hazard Class; if unknown, use flammable solid or flammable liquid.

Words “Limited Quantity” if inner containers meet the volume limits for limited
quantities under 49CFR173.

Identification number; if unknown, use UN1325 (for flammable solids) or
UN1993 (for flammable liquids).

Net quantity per package or amount of substance in each cooler.

Radioactive materials section (leave blank).

Passenger or cargo aircraft (cross off the nonapplicable). Up to 25 pounds of
flammable solid per cooler can be shipped on a passenger or cargo aircraft. Up to
one quart of flammable liquid per cooler can be shipped on a passenger aircraft,
and up to 10 gallons of flammable liquids per cooler can be shipped on a cargo
aircraft). Use Hazardous Materials Table (49CFR172.101) column (9) to verify
quantity restrictions for other Proper Shipping Names.

Name and title of shipper (printed).

An emergency telephone number at which the shipper can be reached within 24-
48 hours.

Emergency Response Guide Number

Shipper’s signature

NOTE: The penalties for improper shipment of hazardous materials are severe. A fine of
$25,000 and five years imprisonment can be imposed for each violation.

4332

Hazardous Samples

Medium- and high-concentration samples are defined as hazardous and must be packaged
as follows:

1.

CD97423/97810

A sample label is attached to the sample bottle. The label should be taped over with
clear packaging tape to preserve legibility.

Each sample bottle is placed in a plastic bag, and the bag is sealed. For medium-
concentration water samples, each VOA vial is wrapped in a paper towel, and the two
vials are placed in one bag. As much air as possible is squeezed from the bags before
sealing.
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3. Each bottle is placed in a separate paint can, the paint can is filled with vermiculite,
and the lid is fixed to the can. The lid must be sealed with metal clips, or with
filament or evidence tape; if clips are used, the manufacturer normally recommend six
clips.

4. Arrows are placed on the can to indicate which end is up.

5. The outside of each can must contain the proper DOT shipping name and
identification number for the sample. The information may be placed on stickers or
printed legibly. A liquid sample of an uncertain nature is shipped as a flammable
liquid with shipping name “FLAMMABLE LIQUID, N.O.S.” and the identification
number “UN1993.” A solid sample of uncertain nature is shipped as a flammable
solid with the shipping name “FLAMMABLE SOLID, N.O.S.” and the identification
number “UN1325.” If the nature of the sample is known, 49 CFR 171-177 is
consulted to determine the proper labeling and packaging requirements.

6. The cans are placed upright in a cooler lined with a plastic garbage-type bag, with the
drain plug taped shut inside and out. Asbestos-free vermiculite, perlite, or styrofoam
is placed in the bottom of the cooler. Two sizes of paint cans are used: half-gallon
and gallon. The half-gallon paint cans may be stored on top of each other; however,
one-gallon cans are too high to stack. The cooler is filled with packing material and
the plastic liner is taped shut.

7. The paperwork going to the laboratory is placed inside a sealable plastic bag and
taped to the inside of the cooler lid. A copy of the COC form must be included in the
paperwork sent to the laboratory. The sampler keeps one copy of the COC form. The
laboratory should be notified if the sample is suspected of containing any substance
for which laboratory personnel should take safety precautions.

8. The cooler is closed and sealed with strapping tape. At least two custody seals are
placed on the outside of the cooler (one on the front and one on the back).

9. The following markings are placed on top of the cooler:

Proper shipping name (49 CFR 172.301)

DOT identification number (49 CFR 172.301)

Shipper’s or consignee’s name and address (49 CFR 172.306)

“This End Up” legibly written if shipment contains liquid hazardous materials
(49 CFR 172.312)

10. The following labels are required on top of the cooler (49 CFR 172.406¢):

e Appropriate hazard class label (placed next to the proper shipping name)
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e “Cargo Aircraft Only” (if applicable as identified in 49 CFR 172.101)

11. Arrow symbols indicating “This Way Up” should be placed on the cooler in addition
to the marking and labels described above.

12. Restricted-article airbills are used for shipment indicating the following:
e Number of packages or number of coolers.

e Proper shipping name. If unknown, use FLAMMABLE SOLID, N.O.S. or
FLAMMABLE LIQUID, N.O.S.

e C(lassification; if unknown, use flammable solid or flammable liquid.

e Identification number; if unknown, use UN1325 (for flammable solids) or
UN1993 (for flammable liquids).

e Net quantity per package or amount of substance in each cooler.

e Radioactive materials section (leave blank).

e Passenger or cargo aircraft (cross off the nonapplicable). Up to 25 pounds of
flammable solid per cooler can be shipped on a passenger or cargo aircraft.
Up to 1 quart of flammable liquid per cooler can be shipped on a passenger
aircraft, and up to 10 gallons of flammable liquids per cooler can be shipped
on a cargo aircraft).

e Name and title of shipper (printed).

e An emergency telephone number at which the shipper can be reached within
24-48 hours.

e Shipper’s signature.

NOTE: The penalties for improper shipment of hazardous materials are severe. A fine of
$25,000 and five years imprisonment can be imposed for each violation.

4.3.4 Sample Documentation

The following documentation is associated with sample collection and transfer:
o Field Logbooks

o Site Logbooks
e Master Sample Log
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Sample Label
Chain-of-Custody Form
Custody Seals
Shipping Airbill.

5.0 FIELD INVESTIGATION ACTIVITIES
= | Standard Operating Procedures (SOPs)

Technical guidelines used in preparing this SAP were obtained primarily from the
following sources:

e June 1988 Sampling and Chemical Analysis Quality Assurance Requirements for the
Navy Installation Restoration Program, NESSA 20.2-047B

o The USEPA REM III/ARCS II Program Field Technical Guidelines, prepared for the
USEPA by FWENC under Contract Number 68-01-7250 (Field Technical
Guidelines)

e The New Jersey Department of Environmental Protection (NJDEP) Field Sampling
Procedures Manual (May 1992)

e The New Jersey Department of Environmental Protection Methodology for the Field
Extraction of Soils with Methanol for Volatile Organics. December 1996

All of the aforementioned guidance documents were consulted in preparation of this SAP
to ensure that the procedures presented in this SAP are consistent with each document.

5.2  Field Investigation Program

The following sections detail the field investigation program. Primary tasks of the
program include Mobilization/Demobilization (Section 5.2.1), Soil Sampling Prior to
Excavation (Section 5.2.2), Water Sampling (Section 5.2.3), LNAPL Sampling (Section
5.2.4), and Confirmatory Soil Sampling (Section 5.2.6).

5.2.1 Mobilization and Demobilization

Mobilization shall consist of contacting appropriate Navy personnel at NWS Earle to
arrange for contractor passes and to coordinate support requirements for the soil
excavation and removal and the operation of the recovery system.

As part of the mobilization activity, FWENC shall see if the Navy is able to cut the power
to the overhead power lines above the drain field to be excavated to ensure safe working
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In addition to the items listed above, all pertinent observations about drilling rate,
equipment operation, or unusual conditions should be noted. Such information might
include the following:

Size of casing used and method of installation

Rig reactions such as chatter, rod drops, and bouncing
Drilling rate changes

Depth and percentage of fluid losses

Changes in fluid color or consistency

Material changes

Zones of caving or heaving

Description of soils is based on the Unified Soil Classification System (USCS) as
described in ASTM D2487-69(1975) Test Method for Classification of Soils for
Engineering Purposes and ASTM D2488-69(1975) Recommended Practice of
Description of Soils (Visual-Manual Procedure).

5.2.3 Water Sampling
Objective

The objectives of the water sampling and analysis are to demonstrate the effectiveness of
the groundwater treatment system, establish media loading factors, and ensure
compliance with the NJPDES permit for discharge to surface waters.

Location, Frequency and Analysis

During the initial start-up of the groundwater treatment system, several water samples
shall be obtained along the treatment train to establish removal efficiencies, media
loading factors, and effluent concentrations. One sample of groundwater, prior to
treatment, shall be sampled and analyzed for volatile organics, semi-volatile organics, and
total petroleum hydrocarbons (TPH). Effluent samples shall be collected and analyzed
for volatile organics, semi-volatile organics, and TPH after each of the clay absorption
units and each of the activated carbon units. The treated effluent, at least during the
initial start-up, shall be stored in a frac tank until the analytical results are reviewed.

One set of effluent samples a week shall be obtained during the operation of the treatment

system. One water sample after the two clay units and one after the two carbon units
shall be collected and analyzed for volatile organics, semi-volatile organics and TPH.
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5.2.4 LNAPL Sampling

Objective

The free phase oil, or LNAPL, pumped from the excavation shall be analyzed for waste
characterization in order to arrange the transportation and recycling of the oil.

Location, Frequency and Analysis

An 0i/LNAPL sample shall be collected and analyzed when a sufficient volume has been
collected from the excavation. The oil shall be analyzed for TCL VOCs, PCBs, BTU,
Flashpoint, TSS, and TOX.

The product accumulation drum shall be measured weekly in order to determine the
amount of oil being recovered.

Equipment and Procedures

A sample of the free-phase oil shall be collected once a sufficient volume of oil is
recovered from the excavation.

The free-phase oil shall be decanted from the top of the water into a sample jar.
Measuring Devices

The free-phase oil accumulating in the product drum shall be measured in order to
evaluate the amount of oil being recovered. A Solinst Model 121 interface meter will be

used to measure product thickness. All product thickness and groundwater level
measurements will be made to the nearest 0.01° and recorded in a Field Logbook.

5.2.5 Confirmatory Soil Sampling

Objectives

Post excavation samples shall be collected in order to determine if the NJDEP clean-up
criteria have been satisfied.

Location, Frequency and Analysis

In accordance with N.J.A.C. 7:26E-6.3 soil samples shall be collected from each sidewall
of the seep excavations and analyzed for total petroleum hydrocarbons (TPH) The soil
samples shall be collected 0 to 6 inches above the water table on each of the sidewalls
with a stainless steel trowel. Four sidewall samples shall be collected from each
excavation with the exceptions of Seep #6 and Seep #1. The confirmatory samples for
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Seep #6 shall be incorporated with the Drain Field Sampling. A total of seven soil
samples shall be collected from the sidewalls of Seep #1 in order to comply with N.J.A.C
7:26E-6.3 requirements of 1 sample per 30 linear feet of sidewall. A minimum of one
soil sample shall be collected and analyzed for volatile organics plus ten (VO+10). The
one sample soil VO+10 shall be biased towards the area anticipated to contain the highest
concentration.

The collection of the post excavation samples from the Drain Field shall be dependent
upon the amount of oil that infiltrates into the excavated area during the soil removal
process. If only a small amount of oil enters the Drain Field excavation, the samples
shall be collected immediately after excavation activities are completed. If a large
amount of oil and water infiltrate the excavation, it shall be necessary to first remove all
the available free product from the excavation, and the soil on the sidewalls may have to
be scraped off with the excavator and disposed. By scraping off the sidewalls, the soils
that were previously affected by the oil in the excavation can be removed and a more
representative sample of the existing soil can be obtained.

Soil samples shall be collected from each of the sidewalls of the Drain Field at intervals
of 30 linear feet and analyzed for TPH. The soil samples shall be collected O to 6 inches
above the water table on each of the sidewalls with a stainless steel trowel. A minimum
of one soil sample shall be collected and analyzed for volatile organics plus ten (VO+10).
The one sample soil VO+10 shall be biased towards the area anticipated to contain the
highest concentration. If the analytical results of any of the confirmatory soil samples
reveal TPH concentration greater than 1,000 mg/kg, soil samples shall be collected from
those areas after additional excavation, and analyzed for TPH and VO+10.

Sampling Equipment and Procedures

A dedicated, modified syringe shall be used to collect small diameter cores (10 grams) of
soil samples to be analyzed for VOCs. A complete description of the sampling collection
and analysis procedure for VOCs is presented in Appendix D.

53 Decontamination

The objective of this section is to provide the methodology for the proper
decontamination procedures to be used on chemical sampling and field analytical
equipment.

In order to assure that chemical analysis results are reflective of the actual concentrations
present at sampling locations, chemical sampling and field analysis equipment must be
properly decontaminated prior to the field effort, during the sampling program (i.e.
between sample points), and at the conclusion of the sampling program. This will
minimize the potential for cross-contamination between sample points and the transfer of
contamination off-site.
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Prior to sampling, equipment will be decontaminated using the following procedures:
1. Potable water rinse.
2. Alconox or Liquinox detergent wash.

3. Scrubbing with a scrub brush may be required if the equipment is heavily
contaminated with heavy or extremely viscous compounds (not anticipated).

4. Potable water rinse.

5. Rinse with 10% nitric acid solution

6. Distilled, deionized water rinse.

7. Methanol rinse.

8. Distilled, deionized water rinse.

9. Airdry.

10. Wrap sampling equipment in aluminum foil (shiny side out).

Decontamination fluids containing nitric acid and methanol rinse solutions should be
containerized separately from rinse water consisting of water and soap only.

6.0 QA/QC VERIFICATION OF FIELD SAMPLING AND PROCEDURES
FOR FIELD CHANGES AND CORRECTIVE ACTION

6.1 QA/QC Field Audits

Quality assurance and quality control during the sampling program will be performed by
the Foster Wheeler Environmental Project Superintendent (PM). The PM will supervise
all sampling and documentation and subcontractor operations to ensure that all activities
are being performed in accordance with the SAP. The PM will report all findings to the
SPEM.

6.2  Field Changes and Corrective Actions

The SPEM or his designee is responsible for all site activities. In this role, the SPEM is
required at times to adjust the field program to accommodate site-specific needs. When it
becomes necessary to modify a program, the responsible sampling personnel will notify
the SPEM of the anticipated changes prior to implementation. Changes will only be
acted upon with the SPEM’s concurrence. The SPEM will consult with the Navy
Technical Representative (NTR) ahead of time for major changes and receive his/her
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approval. If changes are implemented that are subsequently determined to be
unacceptable, the actions taken during the period of deviation will be evaluated to
determine the significance of any departure from established program practices.

The changes in the program will be documented on a Change Request Form (CRF),
which will be signed by the PS and the SPEM. The CRFs for each change will be
numbered sequentially starting with the number “01.” A copy of the CRF will be
attached to the file copy of the SAP. The SPEM is responsible for controlling, tracking,
and implementing the identified changes.

7.0 HEALTH AND SAFETY REQUIREMENTS

The site-specific Health and Safety Plan (HASP) is provided as a separate submittal. As
required by paragraph 1.2.1, Pre- and Post-Construction documentation, the HASP
includes organizational information, a potential hazards assessment, protective equipment
requirements, air monitoring, site controls and protective zones, medical surveillance
procedures, emergency response and spill control measures, and training requirements.

8.0 WASTE REMOVAL/REGULATORY COMPLIANCE

This section addresses how the various waste streams generated during the Building 566
UST Remediation will be handled. These waste streams include excavated soils,
groundwater, recovered free product, and investigation derived wastes.

8.1 Soils

The soils to be excavated shall be sampled and analyzed for waste characterization prior
to the excavation activities. Seventeen (17) soil samples shall be collected and analyzed
for TPH and TOX as described in Table 4-1. The samples shall be collected in the drain
field from the gridded locations and the seep areas depicted on Figure 3-1. The soil
samples shall be collected from 0 to 4 feet below grade in the drain field and 0 to 2 feet
below grade in the seep areas. Four soil samples shall be collected from the most visibly
contaminated areas in the drain field and analyzed for full scan TCLP, total metals,
RCRA characterization, TPH and TOX as described in Table 4-1. The petroleum
contaminated soils are likely to be sent to a recycling facility.

CD9I7#23/97810 3 4



8.2 Groundwater

The groundwater and oil pumped from the excavation shall be contained in a double-
walled 4,900 gallon frac tank. After allowing the oil to separate overnight, the water shall
be pumped from the bottom of the frac tank to a second 4,900 gallon frac tank for
subsequent treatment. The groundwater shall be treated and discharged to the adjacent
Mingamohone Brook. The treatment system shall be operated in accordance with a
Treatment Works Approval (TWA) permit obtained from NJDEP. The treatment system
shall consist of a bag filter, two clay absorption units, and two carbon adsorption units in
series.  The treated groundwater will be discharged to the surface waters of
Mingamohone Brook under a NJPDES permit. The water shall be analyzed for the
parameters to be set in the NJPDES permit.

8.3 Recovered Free Product

Recovered free product shall periodically vacuumed of the top of the double-walled frac
tank by an oil recycler. The oil will be transported off-site for recycling. The oil shall be
analyzed for TCL VOCs, PCBs, BTU, Flashpoint, TSS, and TOX prior to recycling.

8.4  Investigation Derived Wastes

As part of the Building 566 Soil Excavation, several investigation derived waste streams
will be generated. These include decontamination fluids, PPE, and other miscellaneous
debris. These wastes shall be collected, stored separately and tested to determine waste
characteristics for purposes of waste classification and disposal facility selection.
Depending upon classification, investigation derived wastes will be disposed of in
accordance with NJDEP solid waste and/or Hazardous Waste Regulations.

8.5  Manifests/Shipping Papers

Foster Wheeler Environmental shall provide completed waste manifests and/or bills of
lading and transport documentation to the Navy for review and signature.

8.6  Waste Transport and Disposal

Foster Wheeler Environmental shall subcontract for waste transport and disposal (T&D)
services. The T&D subcontractor shall be competitively procured from the five firms
with which Foster Wheeler Environmental has preplaced basic ordering agreements. This
assures the Navy that solid and/or hazardous wastes will be sent to an EPA NJDEP-
approved facilities. All disposal facilities transporters both hazardous and solid waste, to
be used for disposal of the Navy’s wastes, will be evaluated for regulatory compliance
and approved for use in accordance with Foster Wheeler Corporation Regulatory
Compliance Procedures. Approved facilities and transporters will be submitted to the
Navy for final approval.
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Each container of hazardous waste of 110 gallons or less will be marked in
accordance with US DOT requirements under 49 CFR 172.304 with the following:

HAZARDOUS  WASTE-FEDERAL LAW PROHIBITS IMPROPER
DISPOSAL. If found contact the nearest police or public safety authority or the
Environmental Protection Agency.

Generator name and Address

Manifest Document Number

Waste will be placed in containers in good condition. If container begins to leak, the
contents will be transferred from the defective container into a good container.

The containers used will be made of or lined with a material that does not react with
and is compatible with the waste.

The containers shall remain closed during storage except when waste is added or
removed from the container.

The containers will not be opened, stored, or handled in a manner which will cause
the container to leak.

The containers will be labeled to accurately identify their contents.

The storage area and containers will be inspected at least weekly to identify leaks
and/or deterioration. Inspection reports will be documented in writing.

Incompatible wastes will not be placed within the same container or in an unwashed
container that previously held an incompatible waste or material.

A container holding a waste that is incompatible with other wastes or materials will
be segregated from the other materials or protected by means of an impermeable dike,
wall, berm or other device.

Upon project closure, all hazardous waste and hazardous waste residues will be
removed from the containment system. The containment system will be
decontaminated and all wastes will be disposed off-site at a permitted disposal
facility.

Appropriate hazardous training will be provided to site personnel as per 40 CFR
265.16, and 29 CFR 1910.120.

A Contingency Plan will be developed to handle any fire, spill, or emergency and
appropriate emergency response equipment (spill cleanup materials, fire protection
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10.4 Tests and Inspections

Foster Wheeler Environmental will perform preparatory, initial, and follow-up
inspections.

10.5 Changes

If circumstances develop during the project that make it necessary or advisable to revise
the Work Plan in order to accomplish project objectives, a CRF will be forwarded to the
Navy for approval. Events such as a change in the site conditions or system performance
may result in a CRF. Changes may be discussed with the Navy Design Manager
telephonically and followed up with a CRF to avoid negative impacts on the project
budget.

10.6 Documentation

Documentation of operations, record keeping, photographic evidence of work performed,
and as analytical results will be provided to the Navy in the Closure Report.

10.6.1 Operations Record keeping

All field inspection and testing activities will be documented in a project logbook. The
project logbook will be maintained in accordance with the relevant Foster Wheeler
Environmental Field Technical Guidelines. The Project Manager will maintain records of
quality control operations and activities for subcontractors and suppliers.

10.6.2 Photographic Documentation

Still 35mm color photographs will be taken as needed to record work progress. At a
minimum, photographs will be taken of the existing conditions before work begins,
during the excavation activities and during the groundwater treatment and backfilling
operations. Photograph location, date and description of the activity recorded will be
entered in a photo documentation log. The photographs and log will be submitted with
the Closure Report
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Summary for the Wetland Delineation at Building ££6
NWS Earle

Introduction

The Building 566 Site was visited on December 8, 1994 to excavate wells and
delineate the wetlands. The site was visited again on December 9, 1994 to reevaluste the
depth to standing water in the wells. The Building 566 Site overlooks the headwaters of
Mingamahone Brook. The ares was impacted by development of the NWS Earle facility
many years ago and the wetlands were channalized, straightened, and dredged. The area

today is a complex of mowed, swales and ditches with flowing water in the
ditches. The wetlands owmf:’tgfn and adjacent to the streams and ditches and in A

several seeps located upslope of the streams.

Soils
Although mapped as & Udorthent soil, altered by excavating and filling, unaltered

wooded areas to the north and south indicate the area was once Atsion sand (hydric) and

uently flooded Humaquepts (hydric). Soil borings indicated that the area nearest the
ditches was likely Manahawiin muck (hydric) inclusions and still retains many of the
characteristics of this soil. The borings in the lower portions of the area adjacent to the
streamns revealed a surface layer of 8-10 inches of black organic muck on top of grayish
brown sand. The upland tportiona of the area contained liﬁ:t:r no organic muck over the
sand. The 1987 Corps o i Wetland Delineation Marnual states that organic
material above the muneral soil in sandy soils is indicative of hydric soils. Additionally,
saturated soils were often encountered within 1 foot of the soil's surface. Those areas
containing organic muck soils and saturated soils within 1 foot of the soil's surface
satisfied the soils component of the wetland determination.

Hydrology

Shallow wells (ngproximately 2 feet deepg were excavated in transects upsiope from
the streams and ditches. Between three and five holes were excavated on each transect
and the holes were allowed to stand for 1 to 2 hours. If water appeared in the holes at a -
depth of ]ess than 12 inches the point was recorded as having satisfied the hydrology
component of the wetlands determination. In one instance, near wetland point 11, and
immediately downslope of the suspected contamination, flo water was observed in
the creek, 2 feet downslope of the holearet no water appeared in the excavated well.
Because it was unusual to find a dry well so close to flowing water, this well was covered,
to keep out rain, and visited the next day. After 24 hours, as expected, the hole had filled
with water to within 2 inches of the s0il's surface. However, the hole dug 15 feet upslope
contained no water after 24 hours. The wetland line was established and surveyed
between these two points and 4 feet upslope from the hole containing 2 inches of water.

The vegetation in the ditches and immedistely adjacent to the ditches was primarily of
the genus Juncas. Because of the lack of seed heads during the winter, this plant could
not be identified to species. However, the four Juncas species found on NW'S Earie are all
hydrophytic species indicative of wetlands. The species de: L tenuis, I effusus L

and J. diffusissimys. Farther upslope from the ditch, the Juncasis
gradually replaced by fescue. The entire area is mowed. Phragmites communis is found in
the ditch between wetland points19 and 22,

Additionally, several seeps were noted upslope of the streams. Although
considerably upslope of the streams and dominated by fescue, the seeps contained about
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25 r:lu::mt Juncas with water at the soil's surface. The soils were black muciz over zurd
Y.

Much of the ares mapped as wetlands contsined a predominance of fescue and only 25 to 50
percent Juncas. While these areas did not meet the strict requirements for the vegetation
component of the wetlands determination, they were still mapped as wetlands. Eccause the
Juncas and fescue were mowed and could not be identified to species, it was felt that if the
saturated, black muck soils, and water 2 inches below the soil's surface was ignored and these
arcas containing predominately fescue were mapped as uplands, it would underestimate the
wetland area. To more accurately understand tgu hydrofogy, the area would have to be visited
several times dum:ﬁ the growing season before a recent mowing. However, for the purposes of
this project, it should not be necessary to perform these additional surveys if we take the
conservative approach and map the areas according to the soils and hydrology component of the
wetlands determination.

While the smell of petroleum was intense near the black stained upland area behind Building
566. No oil was noted on the water's surface in any of the ditches, streams, or seeps.
Additionally, no wetland vegetation exhibited stressed conditions that could not be attributed to
mowing or cold weather.
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DATA FORM 1 WETLAND DETERMINATICH

Applicant Application " Project S-Z

Name: NWSEARLE Nu?nbcr: —_— Naxjn:: [

State: _N.J. County: Monmouth Lega?escﬁ?ion: Township: _ Range:
Date: /2/2/2Y.  Plot No.: Zatmese= % Section: ‘

Yegetation ([list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)).

Indicate species with observed morphological or known physiological adaptations with an asterisk.
Mole 1S5 B Swefd wi L~

' Indicator . Indicator
SIS Fe

Trees Herbs T us J =P

1. 7. Jonlqf ifrﬁrbwf‘f”“_?it_
2 N &N s, foslo LAifhemins FAges

‘ : ) all [3eve ave f>c¢
3. 9. or o UV
Saplings/shrubs Woody vines
4. 10.
5. povrt 11.
6. 12.

% of species that are OBL, FA and/or EAC: _£2, Other indicators: .
Hydrophytic vegetation: Yes ¥¢"."No . Basis: 2 % K flanlT mOil focw
Tie alpeearl Srete abrie SITPdme. Conkuses W SIso€, puyy A C

i;i'lr(h 13 vpte byr- Sorls r Hrolve losy D3osre Sey g
Series and phase; #7572 4 Se A On hydric soils list? Yes_“~~_ No
Mottled: Yes : No _~_. Mottle color: ; Matrix color:
Gleyed: Yes No__—_. Other indicators: -
Hydric soils: Yes _t=: No _______; Basis: TZ..\X S Glack— 6roon, rmue b
7oL - Saunol
.
Hydrology
Inundated: Yes No e Depth of standing water:
Suturated soils: Yes =<~ No . Depth to saturated soil: /277 __ro Selumsred J3,°/
Other indicators: ' _
Wetland hydrology: Yes ‘/:No . Basis:

Atypical situation: Yes " : No __.
Normal Circumstances?: Yes 1707&.

Wetland Determination: Wetland _&—; Nonwetland , ,
Commentst  Srw kv e T/ Jin < & op /= _a/\/a/w)‘

Determined by: _Robert Abermethy




DATA FORM 1 WETLAND DETERMINAT.CON

) Apphcant Application Project 7
.. Neme NWSEARLE Number: - Name: 3 65
State: ___N.J. County: Monmouth Legal Description: Townsmp. - Range:
: Date: 13/92/ 7%  PlotNo.: S¢& £ / Section:
q

Yegeration [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)).
Indicate species with observed morphological or known physiological adaptations with an asterisk.

_ Indicator _ Indicator
7 . Species —Status Species —Status
‘ Trees Herbs J ) Fore ot foc or focl/
1. . 7. Fescv € .
M Fec™
N G b Fumeus DB, LD
: . .
. 5 ey 255,
Saplings/shrubs Woody vines zf. The & Junces fovnd e
Fl a4 10 au:(é— a/l are /}yo(vyl\yh
) ' S e
. 6. 12

% of species that are OBL, FACW, and/or FAC: 25/% . Other indicators: .
Hydrophytic vegetation: Yes __.No__ =" . Basis: fess 72min B FE o4l 0xr

Soil A7sion Se A

’ Series and phase: On hydric soils list? Yes_~~___ No
Mottled: Yes : No _«Z_. Monle color: : Matrix color:
Gleyed: Yes ____ No__ Other indicators:
Hydric soils: Yes : No _v"__;Basis: Blrbevy h 7 S0/ //“' el /!
./,y,l.r,‘b So/ls /l'J"; Saroveliom ees /P inchos balow /Shasorls seo k.
ool Fheve ovags . ’(l:,.,h‘r s roan.c /A},JV a‘au-L Slee —rﬁnﬂ(

. Hydrology

Inundated: Yes ‘No n/ Depth of standing water:
Saturated soils: Yes'__-, No _¢ . Depth to saturated soil: Serecai~rod /5 7

b Other indicators: _
Wedand hydrology: Yes . /ﬂo . Basis:
. Atypical situation: Yes

s No __. PR e
Normal Circumstances?: Yes ___ No d _— o e L et
Wetland Determination: Wet.land ] Nonwguum ! e
5 Comments: 7 he avst /5 & raswsrl o/ﬂ &ﬁmL ‘"h/{
Teoncas /s /Vf}'—/m T ber a7 _42,,,,,\,\_,"7\
VT 13 1PIPG i rlfodiiiniinetcc . Determined by: _Robert Abemethy
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DATAFORM1  WETLAND DETERMINAT =

Applicant Application Project 4— { 6
Name: NWS EARLE Number: ________  Name: ___' :
State: N. ] County: Monmouth Legal Description: Township: _ Range: ___
Date: WL PlotNo.: _A = /1 Section:
Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 !:yers)].
Indicate species with observed morphological or known physiological adaptations with an asterisk.
. Indicator ] Indicator
Specics —Stafus Species Siams
T “
m Hﬂﬂzﬁ e P’F:‘;‘ 13 ‘.III Fa c s/~
1. , Juwince J veey -l . c “/
V\—'{ F(!vf 35
2. N O §. Fesew
3. 9. all Feseoe ap? fac e facd/
Saplings/shrubs Woody vines
4. 10. ca o 5//(
Q 'A { (4 V‘-&' al Tyv‘ .
s Mo L are. Hydrophrt =
% of species that are OBL, FACW, and/or FAC: _2 5 #0ther indicators: =
drophytic vegetation: Yes - v Basls JeSr Then E 507
}931\\ Thi2 fr /3' hr)l';j a lrvrsrd
Sail oo Saud
v Jan
Series and phase: /Q’ B2 On hydric soils list? Yes / No
Mottled: Yes : No . Mottle color: ; Matrix color: ,,m
’\
Gleyed: Yes No_~" Other indicators: Lrzedley sa??r /5 Dyre by and 2'5 o
Hydric soils: YesZ__ No ; Basis: f"N vetml Sej/s wer evideeT “.f hoo”"

2 avd /57 oFJ/"F'L?("-* AJerr!
e pyoatis 27 Aomsge

Hydrology /77 /

Inundated: Yes . No ..., Depth.of standing water: / Y m c veet /<
Saturated soils' . No . Depth to saturated soil: o 2 /’ afrer 2 5‘/.;&6

Other indicators: —

Wetland hydrology: Yes v’ No . Basis:

Atypical situation: Yes _1Z_: No __

Normal Circumstances?: Yes __ No _ Y . ’

Wetland Determination: Wetland 1 Nonwedland - oo AL
Comments: PornT Take V\‘[’"ﬂqﬁof < a,L F/"77 o7 e/

Holes dAv r s slvﬂ)emrrmnedby e
@ St\ij-’:nT/dﬂ /nuflw/‘,ﬂ H-L.“_/ U ;/‘f{ ﬂ'—]‘y‘//
O«Q*"’ 14 Loc V}
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DATA FORM 1 WETLAND DETERMINATICN

Applicant Application Project é /é
Name: NWS EARLE Number: _______ Name: 6
State: N.J._ County: Monmouth Legal Description: Township: _ Range:

Date: 12/ / qi Plot No.: A 4T Section:
Yepetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 1zvers)).
Indicate species with observed morphological or known physiological adaptations with an asterisk.

' Indicator Indicator

Species Stats Species ~Status
Lrses Herbs L“’, Ftsco? Ovlﬁ';nF-c </
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3. 9. J;Ffé,-;;y‘mu} ﬁ(‘w
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4. 10.
~Al

5. M i~ . 7
6. 12.

% of species that are OBL, FACW, and/or FAC: 25% . O’t!_ﬁri dicators: — .
. I "~ o, ”ne
Hydrophytic vegetation: Yes M No_wf Basis: A 20 % KFac odl 7o i
how VeV /T /T e alrtveA )‘/‘ﬂ a vl
So7/s 7 hydvwolosy Say [7iF etV

Soil _

Series and phase; 7S/ 7 1 5" On hydric soils list? Yes No N

Mottled: Yes - No _«~~. Mottle color: —— ; Matrix color: __

Gleyed: Yes No_“" Other indicators: :

Hydric soils: Yes _& No + Basis: /ot naoe £ So//s an /7 P ,A«-
-

Inundated: Yes No _Z Depth of standing water: . e

Saturated soils: Yes 7 No . Depth tc sanurated soil: _ 8% /%7 72 Sazermres 2o

Other indicators: _ I~ ity

Wetland hydrology: Yes l/:_No . Basis: e

Atypical situation: Yes __'_'/_; No .
Normal Circumstangss?: Yes _IZ No |
Wetland Determination: Wetland : Nonwetlang _ p
Comments: /&;mf /3 Z* O o v 5’/0/"6-- o

Fla Determined by: _Rabert Abermathy
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FOSTER WHEELER ENVIRONMENTAL CORPORATION

BY Ag A< el DATE A-<-27 SHEET _/___ OF _&

CHKD. BY DATE OFS NO. NG,

CLIENT

PROJECT Alaval M/eAIDAL Stotlen — Earle :

SUBJECT ~SZee/ Sheet Piling Revised £-17- 97
Furpose. : 7o cfesign o el Sheat ,o.‘/e, wa/l Yo b insta//es]

between USTs and <o .5e/>+:‘c c//-gfnaj: KLiels) nhich
Js Yo be  excavated.

.Dc_if‘jn Dotfa (Ref. /)

Sthel Sheed ,of/e.s s PR 22 & Grade E£L. /45 .' _
USTs A,s/p»ax, 3’ above _grade , 316&/0wdma/e_ on Cone Fad
5%0/&, Dm,‘nfje_, Frelel ¢ Excavate 'f‘o. EL. 120’ Approx. )
L./ sos/ ¢ _ge.,nu-n/ oreq i S;/ty Fne. sond , ;,‘/7‘)« c/a/ &’
belfow grade , 7 “hick (D
Sheet Pl crec @ Sasd
References .

1 Memo From ~r. Hetfron o S Bholla on Sheet P,/u duﬁn
Ao tor) 7-31-97 (with offackments : S/t Plor > Cross sechons).

2. Sfee) Sheet Pa‘/z'ru De"i‘j” e nwa / by o o fea) Stefes Steel

3. Foundation Analysis ane/ LEs74n by Joseps &. Bowles
Mc Gprant Hill Co., & th £4.

¢. B&Qm on &/Q-"’Ll‘c Fbunp/A*‘l\On A)' A /7’27‘2?1‘7)«1’ ’ The Unir. of
M/'e_"t:‘jan Press . Amn Arbor

=. DPethleberm Stee/ Sheet P"/"”j 6)/ Rerpsleher Steel

FWENC 581D/9/95




FOSTER WHEELER ENVIRONMENTAL CORPORATION

BY Az Hsieh oate $-4-97 SHEET _ 2 oF &
CHKD. BY DATE OFS NO. DE:SZ

CLIENT

PROJECT _/&z_m_%g/po 0 Stotren - Earle

SUBJECT _<Sfee/ Sheet Piling  Revised £-,)- 97

Sheet Pling Location (Ref. )

N
- . .7 ~
. ' - Tt
/ P
Existing Grade £ /950 -
>i'sting r:_—_—é‘_‘\_r -5 & _

/—, \\ _\‘ . ) ' &= 120 pcf
o ) ‘ \0 ' ¢=3o°,ﬁ=26.5°
‘\~ %Df/c, -DI‘Q/I)Q)L % k. =o€
T o Freld a .
ltl (01\3 7(&,. /e_‘/e_/ AOC( ;1//)
A ' ' - £L. /400
ééo?‘?“om of Excav,

Sheet Piling 7]

Active Sor/ Fressure

* Assume. 9ronular S0/ (Send ) bebind sheet /0/'/&-‘- (Ref. 7.
F =30, ot =720 pcf ( Aolst D
i é/o/oh:j bac kLrll wirh 2 ¢y .;/a/oe; B =s26.5° (Ret 1)
o [friction betuween  stee/ Sheet /;,‘/r; and so0./, Aan prt e.3, o=19°
Laoteral pressure Lrom US7T /s Qf,orox:‘mo"ad 6/ @ Surcharge

L of 300 pef 3 : = 300 psF
Ko = Acdhie Press. Coef =o0,.5. (Kef 2 ) - 5—1-7—", Iy

o

fa =05 (120) (50" = ys0 * _ .\J -
Fo= facerd = 750 (°}.$“é)= 7¢7 Y ;.’ l__r_/;' ﬁ}’ifsmhue)
Re o394 = 0330050 = F50% (B=0") e % A
M, = B (%Yr R(%)=717Cre7>7r #50(2.5 .
| = 2 322 97 ’ 1
A

FWENC 581D/9/95



FOSTER WHEELER ENVIRONMENTAL CORPORATION

BY AZ.Hs/eh DATELR-S$-97 SHEET _3

DEPT.
CHKD.BY _______DATE________ OFS NO. NO.
CLIENT

PROJECT /\/aVop/ W&a_,.obn Station - Ean/e
SUBJECT _S7ee/ Sheed Lrlia

Revisee $~1/-97

4
4
—

A\'nh/yet. e, S heed /Oz/f-é s S/obs on . elastie Yvundodion and
Psseme  mechiym Sesrse é/'/*/ Sand.

K="
from Ref. 3 C/h...ho:) .h"%

2.32

X
o F.=07240.95= 717
'K_‘ = 22 000 A L 000 AN/m2 7<—qﬁ-—°

=753 v 204 /i’/’/ﬁ-' .

i
vse ko = 230 P/

X i
s g
for Sheet pile P2 22 (Red. 1) ),f‘_//bz 22
g 1
£ = 20xs0% ps/ = 9.32 20" kst
JUE | o A-
L =s54.27" =444 nA‘v‘ wal/ q
-a
= ¢€.07 x7s0 ﬁ‘/;‘—‘f:va// L
X
Fhol-, ,Qe#‘ k-4 .
—_ 7
/£ 230
= << ['S = <
A v 2<ET l/4 (£.3230° (070073

= 0239/ #
From Ref. 2. +he a/e7o+4 of /Dene.fm/—/‘on p ;o medlum ofense

The embec/ded portion of sheet /o,'/ev will be Frealted as /on_g

beam .fop aflorax,‘mas/-;'on:

From Red. 4 (/'b.eqzv:_v) .

LS

7 = 2AANp, o+ zhzg)\ Conn ( ofeS/ection )

K, *

f = ksi = -ZPOKD,\)( * & A7, )\LC.AX ( é&ah/‘rﬁ /)/‘f_&sure_)

(e
A

A Cax + ZM,)\ Bix C Shecy B

£t it hre A Crrament

it

Sinee. Lrx =Cax = / O X =0 é(m-..x occcurs @) X =0

gﬂuﬁx = %{_A (Po + Mb'\> = '_z_(__‘;_;'_:___?/)(j_/7 +2_3z(0.239/)]
3

n

V4 "
oc.co3f = 0.0 --- Smal

FWENC 581D/9/95
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FOSTER WHEELER ENVIRONMENTAL CORPORATION

BY Az MHs/eh DATE £-c-97 SHEET _%* _ofF_¢&
CHKD. BY DATE OFS NO. Dsﬁgﬁ
CLIENT
PROJECT _Abviva/ JA/M/M,. Slotion -~ LEarle
SUBJECT _ufee/ Sheef Pil/ing Reviseo &-yy~ 97
&Mo/,ni T
k=7

X =0 , N T 2. 32

. / . : ' : :

X =15 AX = 0.36  Bia=o2ea87, A, =eoj&é

Az, = = Box + ATo A xx )
k-7

=127 (o2987) ¢ 2.32(0.8384 )= 227
©. 239/

)\x;fa X = 2,28 ) 5)\)( = 'ank = 0‘32241 A)\K: 0-447‘&

- /.17 «
N, = o239, (o322 v+ 232 (0.6<4¢ )\ = 3,07

N . k-
‘o Moax = A, = 3.2)

For ASTA; A328 P2 22 Section ( Red 5D

K=/ K-/

ASloweadle 6&nc//'r;j e Soo¥ of wol = 3& > 3.2) o. A

N ‘s- (8 Jsn = ‘3€'0 =
= ending ) OFY) 11,6

Con c,/u.s;‘on-s

/. Thr Sheet /01'/1"15 Shoulodt be. Jocoted os Yar Tway Hrom *he_
/>7Ts as Pos.wé/t Yo minimige. Vibdratlon HAuring plle
c//v't/,'r‘aj Yha ¥ couvld/ PO )Le_n'/’fa//)« Sisturd Hhe UST Hownda-
Son . Thrs Q/Ls\;_‘fn assumed Yhe sheet /af/eé b be o
grade elevation EL. 125" as Shoun n Red /. The hejsht of.
‘sor/ behine The Sheet pile iy esdinated Ho. b X.0 (HD.

2. _The Q/e,/o*/) of /Oe/*;efrn:é‘on oFf sheet /D:'/Ls sbouled be about
/.28 H plis R0 percent ac/o’,':‘;'ona/ o/e/oy‘/l Hor éq'fe/] CRef 2.
A penctration clepth of 725 is reccommended. The otel
Jeng+h of Sheet piles would be. ebo.? /2.5 The botom of
Sheet piles ;s obore  the sty cloy loyer. .

2. T he PE 22 Seetron I8 qc/yua'/& S the. [ogo/ /‘/-n/bose.o/ w.th
< é.cna-/y Yector _greoter thon /7

FWENC 5810/9/95



AMachnent C(Ref2) N
AN
REDUCTION FACTOR (R) OF K, 0.0 |- R v ZLH— Blo=+8
FOR VARIOUS RATIOS OF -5/¢ _?83 we- a7 § V4 Blo=+4
¢ /4| _07|-06 |-05 |-04 [-03]|-02]-0.1]-00 60.0 ' /
10 | .978 |.062 |.946 | 020 | .012 | 805 [ 881 (884 | 0.0 NY Y A pr
16| .961 |.934 |.907 | .881 | .854 | .830 | .803 | .776 / / / Bl¢ = +2
20 | 930 | 001 | 862 | 824 | .787 | 752 .716 | .678 |  40.0 / 7
2% | .912 | .860 |.808 | .769 | .711 | .666 | .620 | .674 . A A&
30 | .878 [.B11 |.746 | .686 | .627 | 674 | 620 | 467 VN //
3 | .836 |.762 | .674 | .603 | .636 | 475 | 417 | 362 ] 300 o84 B/¢=0
40 | .783 |.682 | .692 | .612 | .439 | .376 | .316 | .262 _ A/
45 | .718 |.600 | .600 | 414 | .330 | .276 | .221 | .174 d / V / /
200 i r 7/
5 | l | . y /| AT 6re=-2
: | b_n\u.uns
o e SURFACE / 77 //
z < | A/ /
@ 100 4-1—-- Loc.AmTumc y p 2 Blo=—4
‘6‘:‘ 9.0 |- - SPIRAL 7 7
5 Z z
- ull 2 AN A
a 6.0 I assive PRESSURE : }67 “ d Bl = —
<L 50 P=KeTH /2i By =Fpoonbs P = Ppsind e -
o NOTE: CURVES SHOWN ARE /V/rr s / //
‘-o‘- 40} FOR 5/¢ = —.1 7 -
h | EXAMPLE: ¢ = 25°1:8/¢ = - 2 /f/ P /'/
S/¢=-3
& 30t Ko=RIKFORB/$=-)  — 744 i i
o | R=an1 A/} e P = o Blo = —
w (K, FORS/¢ = -.1)=]
W 20 | Kp = 711 x 362+ 250 _‘5‘/ 1/K At
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. o gl
10 e ==3== .‘§ 22—
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ANGL.E OF INTERNAL FRICTION ¢, DEGREES

Fig. 5(a) — Active and passive coefficients with wall friction (sloping backfill) (after Caquot and Kerisel*')




20

AMochmenr (Ker.2 )

At point b the piling does not move and would be subjected to equal and opposite at-rest
earth pressures with a net pressure equal to zero. The resulting earth pressure is
represented by the diagram oabc. For the purpose of design, the curve abc is replaced by
a straight line dc. The point d is located so as to make the sheet piling in a state of static
equilibrium. Although the assumed pressure distribution is in error, it is sufficient for
design purposes. . '

The distrubution of earth pressure is different for sheet piling in g}anular soils and
sheet piling in cohesive soils. Also, the pressure distribution in clays in likely to change
with time. Therefore, the design procedures for stee! sheet piling in both types of soils are
discussed separetely.

Cantilever Sheet Piling in Granular Soils — A cantilevered sheet pile wall may be
designed in accordance with the principles and assumptions just discussed or by an
approximate method based on further simplifying assumptions shown in Figure 15.

il Backfill
. 1
; l =P Backfi B .
-
Dradge . .
l line = 1 / Active pressure &7 Active pressure
Passive sorth | L/ ’
presune D
- Pa
Net passive
resistance d ul
=po—Pa \ ¢

Fig. 15 — Design of cantilever sheet piling in granular soils: {a) conventional method;
(b) simplified method. (after Teng')

For cases of two or more layers of soil, the earth pressure distributions would be
somewhat different due to the different soil properties; however, the design concept is
exactly the same. Lateral pressures should be calculated using the curved failure surface
(log spiral) method as shown in Figure 5 (a).

Conventional Method — The conventional design procedure for granular soils is as
follows:

1. Assume a trial depth of penetration, D. This may be estimated from the following
*  approximate correlation.

Standard Penetration
Resistance, N Relative Density Depth of
Blows/Foot of Soil, Dy Penetration®
04 Very loose 20H
510 Loose 1.5H
11-30 . ——> Medium dense —> 125H
31-60 Dense 1.0H
+50 Very dense 0.75H

*H = height of piling above dredge line.

2. Determine the active and passive lateral pressures using appropriate coefficients of
lateral earth pressure. If the Coulomb method is used, it should be used
conservatively for the passive case. The resulting earth pressure diagram for a
homogeneous granular soil is shown in Figure 16 where the active and passive
pressures are overlain to pictorially describe the resulting soil reactions.
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SHEET-PILE WALLS: CANTILEVERED AND ANCHORED 737

Using the FEM and computer program B-9 allows you to make a parametric study rapidly
(vary pile section /, k,, embedment depth D, anchor rod location, and so on). You will gen-

. erally find that the preceding suggestions for k; will give reasonable values for pile bending

and node soil pressure. Deflections are highly dependent on the flexural rigidity E7 of the
pile and k;, so if you want a reliable dredge line value you have to input a carefully chosen
k;. Keep in mind that exact values are not possible, for too many variables are beyond the
designer’s control. What is desired is enough output data to make a design with reasonable
confidence that the wall will serve its intended purpose.

The FEM allows you to consider nonlinear effects using the term Xp,, identified in
Sec. 9-6 and used in Example 13-1 following. A program should do these things (as incor-
porated into B-9):

1. ‘Allow adjustment of the dredge- line springs to account for driving or excavation damage
to the soil

2. Remove node springs when the computed X; > Xp,, and recycle

13-4 1 Stability Numbers and Safety Factors

The concept of stability number (or safety factor) for sheet-pile walls is somewhat a mis-
nomer, since it is ot clear just what it means. For this discussion it is more convenient to use
the term safety factor (SF) rather than stability number, which implies the ratio of system
resistance/system failure effects. In classical sheet-pile wall design it has been common to
do one of the following:

1. Divide the Rankine (or Coulomb) K, by a SF for the soil below the dredge line. Some
designers might use K, larger than the Rankine or Coulomb value as well.

2. Arbitrarily increase the computed embedment depth by some factor, say, 1.2 to 1.3.

The author suggests that a more rational method is needed to estimate probable wall safety.
This is done as follows:

1. Do a wall analysis using the existing conditions to find the de;
mwmmmm (at least within some tolerance
of, say, 2 to 3 mm). This depth D, is all that i
conditions.,

2. Next make trial runs with the depth increased several arbitrary amounts (perhaps 0.5, 1.0,
1.5 m). Make additional analyses and make a table of dredge hqc displacements versus
these depths and the depth from step 1.

3. From an inspection of the table from step 2, choose an arbitrary new depth of embedment
Dpew. Assume a loss of dredge line so the new depth is more than the dredge line loss, or

Dypew > Dy + dredge line loss

4. Now revise a copy of the original FEM data set to show the new dredge line location and
new depth (compute additional active pressure values that are in the dredge line soil).
Because the dredge line loss is probably attributable to erosion, it may not be neces-
sary to reduce k; of the first one or two nodes for driving or other damage but look at the
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one end of the beam has a finite, and not negligible, effect at the other end. Con-
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46 BEAMS ON ELASTIC FOUNDATION
. N\
From the four quantities y, 6, M, and Q we can select two and ascribe any
value to them, establishing in this way the conditions for an end. From these
four quantities six different types of end support can be derived, a circumstance
which, if we consider both ends of the beam, permits of twenty-one different types
of beams. Of these, six will be symmetrical, and. of those six three have been
investigated above. For the remaining three symmetrical beams the analysis
can be carried out in the same manner, the general solution being resolved into

two pairs of simultaneous equations. But when we deal with different end

conditions at the two ends (a situation which admits of fifteen types of beams),
such simplification is not possxble and, as a rule, all four equations of the type
expressing the four end conditions (see [30]) will have to be solved simultaneously-.

17. Classification of Beams according to Stiffness

We have seen that it was the Al quantity which characterized the relative
stiffness of & beam on an elastic foundation. _This Al quantity determines the
magnitude of the curvature of the elastic line and defines the rate at which the
cffect of a loading force dies out in the form of a damped wave along the length
of the beam. According to these Al values we may classify beams into three -
groups:

I. Short beams: Ml < x/4;
II. Beams of medium length: x/4 < XN < x; -
111. Long beams: A\l > x.

This classification is made from a practical point of view, since it offers the
possibility of using approximations and of neglecting certain quantities in par-
ticular instances.

For beams belonging to group I we can neglect, in most practical problems,
the bending deformation of the bar, since this deformation will be so small as
to be negligible compared with the deformation produced in the foundation.
Hence, computing beams of Al < x/4, we can assume them to be absolutely rigid;
consequently, the position which they take on the foundation, when subjected
to loading, can be determined from simple considerations of statics.

Group II comprises the situations in which accurate computation of the
beams is necessary. The characteristic of this group is that a force acting at

sequently, when a beam of such length is derived from the infinitely lorg one,
the countereflect which the end-conditioning forces have on each other has an
important role, and no appyoximation is advisable.

the countereffect
of the end-conditioning forces on each other is a diminishing one. ~ When -
investigating one end of the beam, W y itely 3
far away. Forces applied at one end will have a negligi her. - ¢
In other words, A is so large that we can take in all the formulas Ay = Ba =
C\i = D\ = 0, which greatly simplifies the computation. )




SECTION 02315

EXCAVATION AND FILL
06/96

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM C 33 (1993) Concrete Aggregates

ASTM C 136 (1995; Rev. A) Sieve Analysis of Fine and
Coarse Aggregates

ASTM D 698 (1991) Laboratory Compaction
Characteristics of Soil Using Standard
Effort (12,400 ft-1lbf/ft (600 kN-m/m))

ASTM D 1140 (1992) Amount of Material in Soils Finer
Than the No. 200 (75-Micrometer) Sieve

ASTM D 1556 (1990) Density and Unit Weight of Soil in
Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction
Characteristics of Soil Using Modified
Effort (56,000 ft-1bf/ft (2,700 kN-m/m))

ASTM D 2321 (1989) Underground Installation of
Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

ASTM D 2487 (1993) Classification of Soils for
Engineering Purposes (Unified Soil
Classification System)

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Depth)

ASTM D 4318 (1995) Liquid Limit, Plastic Limit, and

Plasticity Index of Soils
AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C600 (1993) Installation of Ductile-Iron Water
Mains and Their Appurtenances

COMMERCIAL ITEM DESCRIPTIONS (CID)
CID A-A-1909 Fertilizer
CORPS OF ENGINEERS (COE)

COE EM-385-1-1 (1992) Safety and Health Requirements
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Manual
1.2 DEFINITIONS
1.2.1 Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials
which are not included in the definition of "rock" but which usually
require the use of heavy excavation equipment, ripper teeth, or jack
hammers for removal.

1.2.2 Rock

Solid homogeneocus interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which
can be removed without systematic drilling and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-mounted
pneumatic hole punchers or rock breakers; also large boulders, buried
masonry, or concrete other than pavement exceeding [0.375] [ ] cubic
meter [1/2] [ ] cubic yard in volume Removal of hard material will not
be considered rock excavation because of intermittent drilling and blasting
that is performed merely to increase production.

1.2.3 Cohesive Materials

Materials ASTM D 2487 classified as GC, SC, ML, CL, MH, and CH. Materials
classifjed as GM and SM will be identified as cohesive only when the fines
have a plasticity index greater than zero.

1.2.4 Cohesionless Materials
Materials ASTM D 2487 classified as GW, GP, SW, and SP. Materials

classified as GM and SM will be identified as cohesionless only when the
fines have a plasticity index of zero.

Q;:;S [Pile Supported Structure

a structure where both the foundation and floor ab are

used herein,

Submit the fol ed "Submittal

Procedures."

ing in accordance with section enti

1.3.1 [sD-04, Drawings

a. Supporting system dr
1.3.1.1 Required Drawings

Submit drawings and calculatig tered professional engineer.

Drawings shall include mater#al sizes and types, arrangement of members,
and the sequence and meth of installation and\yemoval.]

1.3.2 [SD-05, Design

a. Supportirig system calculations

ired Data

rawings and calculations by a registered professional enginee
ations shall include data and references used.]

SD-08, Statements
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™ la.

1.3.4

Pe

1.5

SD-12, Field Test

DELIVERY, STORAGE, AND HANDLING

Supporting systems work plan]

orm in a manner to prevent contamination or segregation of mategrials.

CRITERIA FOR BIDDING

Base bids\on the following criteria:

PART

2

a.

b.

[c.

[4.

[e.

{f.

[g.

[h.

{j.

Surface elevations are as indicated.

Pipes oXother artificial obstructions, excepy’ those indicated,
will not be encountered.

Ground wateX\ elevations indicated by the/boring log were those
existing at theé time subsurface investigations were made and do
not necessarily Xxepresent ground watey/elevation at the time of
construction.])

Ground water elevatidg is [ meter feet below existing
surface elevation.]

Material character is indidg¢ated by the boring logs.]

Bermuda limestone and corxal will be encountered in most
excavations.])

Guantanamo Bay limegtone and coral\will be encountered in some
excavations.]

Hard materials Aand rock] [will not] [will] be encountered [in
( ] perceng of the excavations] [at [ ] meter feetbelow
existing surfédce elevations]].

[Blasting #ill not be permitted. Remove material in an approved
manner. ]

Blasfing will be permitted. Blasting shall be condbgted in
accgfdance with COE EM-385-1-1, and Federal, State, an¥ local
safety regulations. Submit for approval a blasting pla
ificluding calculations for overpressure and debris hazard)
prepared and sealed by a registered professional engineer.
Blasting mats shall be provided, and non-electric blasting cags
shall be used. Notify the Contracting Officer 24 hours prior ¥»Q
blasting.]}

PRODUCTS
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2.1 SOIL MATERIALS

Free of debris, roots, wood, scrap material, vegetation, refuse, soft
unsound particles, and [frozen,] deleterious, or objectionable materials.
Unless specified otherwise, the maximum particle diameter shall be one-half
the lift thickness at the intended location.

2.1.1 Common Fill

Approved, unclassified soil material with the characteristics required to
compact to the soil density specified for the intended location.

2.1.2 Backfill and Fill Material

ASTM D 2487, classification GW, GP, GM, [GC,] SW, SP, SM, [SC] with a
maximum ASTM D 4318 liquid limit of [35] [ ], maximum ASTM D 4318
plasticity index of {[12] [ ], and a maximum of 25 percent by weight
passing ASTM D 1140, 75 micrometers No. 200 sieve.

2.1.3 Topsoil
[Provide as specified in Section 02921, "Turf."]
[Natural, friable soil representative of productive, well-drained secils in
the area, free of subsoil, stumps, rocks larger than 25 mm one inch
diameter, brush, weeds, toxic substances, and other material detrimental to
plant growth. Amend topsoil pHE range to obtain a pH of 5.5 to 7.]

2.1.4 Select Material

ASTM D 2487, classification GW, GP, SW, SP with a maximum of 10 percemt by
weight passing ASTM D 1140, 75 micrometers No. 200 sieve.

2 POROUS FILL FOR CAPILLARY WATER BARRIER
ASTM C 33 fine aggregate grading with a maximum of 3 percepX by weight
passing ASTM D 1140, 75 micrometers No. 200 sieve, or cogfse aggregate Size
57, 67, bx 77 and conforming to the general soil materj€l requirements
specified Im_paragraph entitled "Soil Materials."

2.3 BORROW

[Obtain borrow matertals required in excess pf those furnished from
excavations from sources _outside of Governmént property.]

[Obtain borrow materials reduired in ex€ess of those furnished from
excavations from sources outsilie of @6vernment property, except that borrow

materials conforming to [common Bi¥1] [and] [£ill and backfill material]
{ ] may be obtained from the Gowernment borrow pit. The Government
borrow pit is located [as indieated] ithin a haul distance of [ ]
kilometers miles from the wg site]. the Government borrow pit is

used, the Contractor shallperform clearing), grubbing, and stripping
required for providing gccess to suitable borrQw material. Dispose of
materials from clearipd and grubbing operations Noff Government property]
[at the Government J&ndfill indicated]. Strip top~300 mm 12 inchesof soil
material from borpdw area and stockpile. After removal of borrow material,
regrade borrow pit using stockpiled soil material to contours which will
blend in with €djacent topography. Maximum side slopes shall be two
horizontal $6 one vertical. Excavation and backfilling of Dsrrow pit shall
ensure proper drainage.]

[BorroWw material obtained from the Government borrow pit shall be pif site
crugfied. Provide equipment to excavate, crush to the specified size, ™and
tpénsport.]
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2. BURIED WARNING AND IDENTIFICATION TAPE

[PQlyethylene plastic] [and] [metallic core or metallic-faced, acid- and
alkyli-resistant, polyethylene plastic] warning tape manufactured
specifically for warning and identification of buried utility lines.
Provide tape on rolls, 75 mm 3 inch minimum width, color coded as spegified
below Xor the intended utility with warning and identification impripted in
bold black letters continuously over the entire tape length. Warnip§g and
identifixation to read, "CAUTION, BURIED (intended service) LINE BELOW" or
similar warding. Color and printing shall be permanent, unaffectgd by
moisture ok soil.

Warning Tape Color Codes

[Yellow:] [Electric]
[Yellow:] [Gas, 0il; Dangefous Materials]
[Orange:] [Telephone and
Other Communyications]
Blue:] [Water Systems])
[Gxeen:] [Sewer Systems)
[Whyte:] [Steam Sys¥ems]
[Gray:] [Compressgd Air]

2.4.1 [Warning Tape for Mekxallic Piping

Acid and alkali-resistant polyethylene plastif tape conforming to the
width, color, and printing regquirements spegified above. Minimum thickness
of tape shall be 0.08 mm 0.003 \inch. Tape/hall have a minimum strength of
10.3 MPa 1500 psi lengthwise, and 8.6 MPa/1250 psi crosswise, with a
maximum 350 percent elongation.]

2.4.2 [Detectable Warning Tape for \Wop/Metallic Piping

Polyethylene plastic tape conforming’ o the width, color, and printing
requirements specified above. Minjnum\thickness of the tape shall be 0.10
mm 0.004 inch. Tape shall have a/minimym strength of 10.3 MPa 1500 psi
lengthwise and 8.6 MPa 1250 psi grosswis®. Tape shall be manufactured with
integral wires, foil backing, of other means of enabling detection by a
metal detector when tape is buyfied up to 920 mm3 feet deep. Encase
metallic element of the tape An a protectivd jacket or provide with other
means of corrosion protectioh.]

2.5 DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be/insulated single strand, \solid copper with a
minimum of 12 AWG.

2.6 [MATERIAL FOR R}YP-RAP

[Bedding material}) [Grout] ([Filter fabric] and rock cogforming to [these
requirements] [DZT] [SSS-{ ]} State Standard for cogstruction

indicated.]

2.6.1 [Beddiv-'Material
Consisting /of sand, gravel, or crushed rock, well graded, [ox poorly
graded] with a maximum particle size of 50 mm 2 inches. MateXkxial shall be
composed/of tough, durable particles. Fines passing the 75 mi&rometers No.
200 staridard sieve shall have a plasticity index less than six.

2.6.2 [Grout

Composed of cement, water, an air-entraining admixture, and sand mixed in
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.6.3 - [Rock

unt of admixture
out, as determined
mixer. Mixing time
consistency permitting
ap with limited spading and

i1l entrain sufficient air to produce durable
by the Con ctlng Officer. Mix grout in a conecr
shall be suffiwsient to produce a mixture havin
gravity flow into € interstices of the ri
brooming.]

Rock fragments sufficiently
and the environment in whi
free from cracks, seams, and other defects
deterioration from natural causes. The size o
that no individual~fragment exceeds a weight of {6 1 kg [150]

hd that no more than 10 percent of the mixture, by weight,
ragments weighing 0.91 kg 2 pounds or less eath, SPec1flc

the rock shall be a minimum of [2.50] [ 1. Theé~inclusion of
an trace [1 percent] [ ] quantities of dirt, sand, cla
fines will not be permitted.]

ensure permanence in the structure
sed. Rock fragments shall be

t would increase the risk of
e fragments shall be such

consists of
gravity
more

PART 3 EXECUTION

3

3.

3

.1 SURFACE PREPARATION

1.1 Clearing and Grubbing

Unless indicated otherwise, remove trees, stumps, logs, shrubs, and brush
within the [clearing limits] [ ]. Remove stumps entirely. Grub out

matted roots and roots over 50 mm 2 inches in diameter to at least 460 mm
18 inches below existing surface.

Strip existing top5011 t
without cont i by subsoil material. Stockpile topsoi
€r excavated material and locate convenient to finish grading area.

.3 Unsuitable Material

Remove.yvegetation, debris, decayed vegetable matter, sod, mulch, d
rubbish tmgderneath paved areas or concrete slabs.

.1.3.1 Proof Relling

Proof rolling shall be.done on an exposed subgrade ee of surface water
(wet conditions resultind<from rainfall) which wodld promote degradation of
an otherwise acceptable subdxade. [After strjipbing,] proof roll the

existing subgrade of the [building] [ ith six passes of a 13.6 meter
tons 15 ton, pneumatic-tired rolle Opefate the roller in a systematic
manner to ensure the number of passes>dyer all areas, and at speeds between
4 to 5.5 kilometers per hour 2 1/2 xo 3 miles per hour. [When proof

rolling under buildings, the buj}@ing subgrade shall be considered to
extend 1.5 m 5 feet beyond the“building lines, and one-half of the passes
made with the roller shall e in a direction perpehdicular to the other
passes.] Notify the Coptracting Officer a minimum o days prior to proof
rolling. Proof rolljrng shall be performed in the presende of the
Contracting Officer” Rutting or pumping of material shall Be undercut [as
directed by theContracting Officer] {[to a depth of [ ] mm nches] and
replaced witl“[fill and backfill] ([select] material. [Bids shall be_based
on replacjrig approximately | ] square meters square yards, with a
average-depth of [ ] mminches at various locations.)

.2 PROTECTION
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3.2.1 Protection Systems
Provide shoring, bracing, [cribbing,] [underpinning,] and sheeting in
accordance with COE EM-385-1-1 [, except that banks may be sloped only when
approved by the Contracting Officer]. [Provide additional supporting
systems where indicated.]
~<3\.2.2 Drainage and Dewatering

Agovide for the collection and disposal of surface and subsurface sater
encQuntered during construction.

3.2.2.1 Drainage

So that condgruction operations progress successfully, cdmpletely drain
construction 3\te during periods of construction to kee€p soil materials

sufficiently 4 Provide temporary ditches, swaleg; and other drainage
features and eguipmgnt as required to maintain dry soils. When unsuitable
working platforms foXx equipment operation and sfuitable soil support for

subsequent constructiod features develop, remgve unsuitable material and
provide new soil materialas specified herei

3.2.2.2 Dewatering

Groundwater flowing toward or intd\extcavations shall be controlled to
prevent sloughing of excavation slepPegs and walls, boils, uplift and heave
in the excavation and to elimingtre interference with orderly progress of
construction. French drains, gumps, ditbhes or trenches will not be
permitted within 0.9 m 3 fee¢r” of the foundation of any structure, except
with specific written appreval, and after specific contractual provisions
for restoration of the foundation area have beér _made. Control measures
shall be taken by the £ime the excavation reaches\the water level in order
to maintain the integrity of the in situ material. ile the excavation is
open, the water le¥el shall be maintained continuousl at least | ] m
feet below the werking level.

[Operate dewatering system continuously until construction wdbyk below
existing water levels is complete. Submit performance records“\weekly.]
[Measure and record performance of dewatering system at same timé\ each day
by use 6f observation wells or piezometers installed in conjunctiomN\with
the déwatering system.] [Relieve hydrostatic head in previous zones ‘kelow
sub@rade elevation in layered soils to prevent uplift.]

3.2.3 Underground Utilities

Location of the existing utilities indicated is approximate. The
Contractor shall physically verify the location and elevation of the
existing utilities indicated prior to starting construction. [The
Contractor shall contact the [Public Works Department] [ ] for
assistance in locating existing utilities.] [The Contractor shall scan the
construction site with electromagnetic and sonic equipment and mark the
surface of the ground where existing underground utilities are discovered.]

3.2.4 Machinery and Equipment
Movement of construction machinery and equipment over pipes during
construction shall be at the Contractor's risk. Repair, or remove and
provide new pipe for existing or newly installed pipe that has been
displaced or damaged.

3.3 EXCAVATION

Excavate to contours, elevation, and dimensions indicated. -Reuse excavated

materials that meet the specified requirements for the material type
red-attheintendedlocntion —K  orefron £
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Excavate soil disturbed or wegkened by Contractor's operations, soils
softened or made unsuitable for subsequent construction due to exposure to
weather. Refill with [backfill and fill material] [select material)

«porons £i131] and compactfta _[95] [ lpercent of [ASTM D _698] [ASTM D

.1 Structures With Spread Footings

Ensuxe that footing subgrades have been inspected and approved by the
Contratting Officer prior to concrete placement. Fill overexcavatiocns with
concrete dyuring foundation placement.

3.3.2 Pile Cap~Excavation and Backfilling

Excavate to bottom df pile cap prior to placing or dri¥ing piles, unless
authorized otherwise Dy the Contracting Officer. Bdckfill and compact
overexcavations and changes in grade due to pile-driving operations to 85
percent of ASTM D 698 maximug density.

3.3.3 Pipe Trenches

Excavate to the dimension indicatead. rade bottom of trenches to provide
uniform support for each sectigr”of pipe~after pipe bedding placement.

3.3.4 [Hard Material [and ®ock] Excavation

Remove hard materia and rock] to elevations inditated in a manner that
will leave foundation material in an unshattered and s@lid condition.
Roughen level surfaces and cut sloped surfaces into bendhes for bond with
concrete. Drotect shale from conditions causing decompositjon along joints
or cleavagé planes and other types of erosion. Removal of haxd material
[and rock) beyond lines and grades indicated unless previously aythorized
by e Contracting Officer will not be grounds for a claim for additional
payment . )

3.4 FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated.
Compact each lift before placing overlaying 1lift.

3.4.1 Common Fill Placement

Provide for general site [and under [porous fill of] pile-supported
structures). Place in [356}—f————+mm-[6] [ (. ] inch lifts. Compact
areas not accessible to rollers or compactors with mechanical hand
tampers. Aerate material excessively moistened by rain to a satisfactory
moisture content. Finish to a smooth surface by blading

smoeth—roller—ox-hoth, Sord Mdsv ey ulf

Backfill and Fill Material Placement

Provide aved areas and under concrete slabs, except wher ect
material is prayvided. Place in [150] [ ] mm [6] inchlifts.
Place backfill m rial adjacent to structures a e structural elements
are completed and a ted. Backfill aga1 concrete only when approved.
Place and compact mater?d hig upon or against the structure.

3.4.3 Select Material Place

£ill of] structures ile supported. Place in
6] [ ] inch lifts. Backf1l djacent to structures
d as structural elements are completed a ccepted.

Provide under [por
[150] [ ]
shall be pl

Page 8



Sackfill against concrete only when approved. Place and compact material
to\ avoid loading upon or against structure.

Porous Fill Placement

3.4.4

Provid® under floor slab on a compacted subgrade. Place in [100)/ [ ] mm
[4] ( ] inch lifts.

3.4.5 Trench Backfilling
Backfill as apidly as construction, testing, and acceptancg¢ of work
permits. Plage and compact backfill under structures and Yaved areas in
[150] ] [6] [ ] inch lifts to top of trench And in [150]
[ 1 mm [6] ] inch 1lifts to 300 mm one footover/pipe outside

structures and paved areas.

3.4.5.1

Bedding Retuirements

Except as specified otherwise in the individual piping section, provide
bedding for buried piping in accordance with AWWA £600, Type 4, except as
specified herein. Back{ill to top of pipe shall /be compacted to 95 percent
of ASTM D 698 maximum deRsity. Plastic piping ghall have bedding to spring
line of pipe. Provide AS D 2321 materials ag follows:

a.

Class I: Angular, § to 40 mm 0.25 t6 1.5 inches, graded stone,
including a number oX fill materia that have regional
significance such as &pral, slag, /cinders, crushed stone, and
crushed shells.

Class II: Coarse sands agud grAvels with maximum particle size of
40 mm 1.5 inches, including vArious graded sands and gravels
containing small percentagegx/of fines, generally granular and
noncohesive, either wet or Axy. Soil Types GW, GP, SW, and SP are
included in this class as Ape&ified in ASTM D 2487.

3.5 BURIED WARNING AND IDENTIFICATION TAPE

Provide buried utility lines th utility Ndentification tape. Bury tape
300 mm 12 inches below finishfed grade; undek pavements and slabs, bury tape
150 mm 6 inches below top of subgrade.

3.6 BURIED DETECTION WIRE

Bury detection wire dirgctly above non-metallic pyping at a distance not to
exceed 300 mm 12 inched above the top of pipe. The wire shall extend
continuously and unbrbdken, from manhole to manhole.\ The ends of the wire
shall terminate inside the manholes at each end of the pipe, with a minimum
of 0.9 m 3 feet of fvire, coiled, remaining accessible\in each manhole. The
wire shall remain /Ansulated over it's entire length. e wire shall enter
manholes between /the top of the corbel and the frame, and extend up through
the chimney sea) between the frame and the chimney seal. \ For force mains,
the wire shall/terminate in the valve pit at the pump statjion end of the

pipe.

3.7 COMPACTAON

Expressed/as a percentage of maximum density. Determine in-plaXke density

of exis

ng subgrade; if required density exists, no compaction &f existing

subgragé will be required. [Density requirements specified herein are for
cohesjonless materials. When cohesive materials are encountered ox\ used,
densjty requirements may be reduced by 5 percent.]

3.7.

General Site

Compact underneath areas designated for vegetation and areas outside the

Page 9



17§ meter 5 foot line of the structure to [85] [
698 ASTM D 1557].

3.7.2 Structures, Spread Footings, and Concrete Slkébs

Compact top 3
D 698] [ASTM D 1
[select materiall

mm 12 inches of subgrades to 5] [ ] percent of [ASTM
7] . Compact [common £ill)}”[£fill and backfill materiall
[95] [ ] percent 6f [ASTM D 698] [(ASTM D 1557].

3.7.3 Porous Fill for Cagi arrier

Compact with two passes of a ndOperated, plate type vibratory compactor.

3.7.4 Adjacent Area

Compact areas within 1.5 5 feet of s ctures to [90] | 1 percent of [

ASTM D 698] [ASTM D 15§

3.7.5 Paved Areas

m 12 inches of subgrades to [95]
1557)] . Compact £ill and backfill mate
[ASTM D 1557].

] percent of [ASTM
1ls to 95 percent of

subgrades, whichever is greater, to [100] [ ] percent of AS
compact fill and backfill material to [100] [ ] percent of ASTM

%
‘¥.8 FINISH OPERATIONS

3.8.1 Grading

Finish grades as indicated within 30 mm one-tenth of one foot. Grade areas
to drain water away from structures. For existing grades that will remain
but which were disturbed by Contractor's operations, grade as directed.

3.8.2 Seed
[Provide as specified in Section 02921, "Turf."]

[Scarify existing subgrade. Provide 6—mm—4 inches of topsoil for newly
graded finish earth surfaces and areas disturbed by the Contractor.
[Additional topsoil will not be required if work is performed in compliance
with stripping and stockpiling requirements.) [If there is insufficient
on-site topsoil meeting specified requirements for topsoil, provide topsoil
required in excess of that available.] Seed shall match existing
vegetation. Provide seed at 2.5 kg per 100 square meters 5 pounds per 1000
square feet. Provide CID A-A-1909, Type I, Class 2, 10-10-10 analysis
fertilizer at 12.2 kg per 100 square meters 25 pounds per 1000 square feet.
[Provide commercial agricultural limestone of 94-80-14 analysis at 34.2 kg
per 100 square meters 70 pounds per 1000 square feet.] Provide mulch and
water to establish an acceptable stand of grass.]

3.8.3 Protection of Surfaces

Protect newly graded areas from traffic, erosion, and settlements that may
occur. Repair or reestablish damaged grades, elevations, or slopes.

3.9 DISPOSITION OF SURPLUS MATERIAL
[Waste in Government disposal area [indicated] [which is located within a

haul distance of [ ] kilometers m@leS.] [Remove from Government
property] surplus or other soil material not required or suitable for

Page 10
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filling or backfilling, and brush, refuse, stumps, roots, and timber.]

0 FIELD QUALITY CONTROL

3.10.% Sampling

Take the number and size of samples required to perform the following  tests.

3.10.2 Testing

Perform one of each of the following tests for each material ed. Provide
additional tegts for each source change.

3.10.2.1 Fill ahd Backfill Material Testing

Test fill and backXill material in accordance with ASPM C 136 for
conformance to ASTMY) 2487 gradation limits; ASTM D 1140 for material finer
than the 75 micrometexs No. 200 sieve; ASTM D 4318 for liquid limit and for
Plastic limit; ASTM D 898 or ASTM D 1557 for moigture density relations, as
applicable.

3.10.2.2 Select Material Tegting

Test select material in accordance with XSTM C 136 for conformance to ASTM
D 2487 gradation limits; ASTM D\1140 f2r material finer than the 75
micrometers No. 200 sieve; ASTM R 698 or ASTM D 1557for moisture density
relations, as applicable.

3.10.2.3 Porous Fill Testing

Test porous fill in accordange with ASTN C 136 for conformance to gradation
specified in ASTM C 33.

3.10.2.4 Density Tests

Test density in accofdance with ASTM D 1556, ox ASTM D 2922 and ASTM D 3017.
When ASTM D 2922 grfd ASTM D 3017 density tests are used, verify density
test results by performing an ASTM D 1556density est at a location already
ASTM D 2922 ang/’ASTM D 3017tested as specified herain. Perform an ASTM D
1556 density Yest at the start of the job, and for eyery 10 ASTM D 2922 and
ASTM D 3017deénsity tests thereafter. Test each lift Wt randomly selected
locations &very [200] [ ] square meters [2000] [ ] square feet of
existing/grade in fills for structures and concrete slabg, and every [250]

square meters [2500] [ 1 square feet for otheXx fill areas and
every’ [200]) [ ] square meters [2000] [ ] square feet of subgrade in
cu

-- End of Section --
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THE HIGHEST PERFORMANCE AIR-DRIVEN PUMPS

The HammerHead™ system (patent pending)
includes controllerless air-driven pumps for extreme
situations—high flow (over 14 GPM/54 LPM), deep
wells or high discharge head (to 300'/90 m), and the
only successful automatic pump for small diameter
wells (2"/50 mm). They also deliver superior perfor-
mance for more typical cleanup pumping projects.

Top and bottom inlet
models are engineered
to serve many applica-
tions: floating hydrocar-
bon recovery, draw-
down pumping with or
without soil vapor
extraction, contaminated
ground water remedia-
tion, landfill leachate
and condensate con-
trol, and
more.

. -,
-’ - T

- ,.The leaders in automatic air-driven

pumping... with unsurpassed 4"
well performance, and the only 2"

well pump available.

THE AUTOMATIC ADVANTAGE

'All HammerHead pumps give you the full advan-
tage of advanced controllerless operation. They sense
liquid level internally, running when there’s enough
to pump, and shutting down automatically when
well levels drop too low—without cycle timers, elec-
trical equipment, downwell probes, or level controls

‘ at the wellhead.

HammerHead™ High Performance
Automatic Air-Driven Pumps

This simplicity makes installation and startup
much easier. Operation is truly hands-off. There’s no
need to balance and re-balance the system in
response to well yield or level fluctuations. Each
pump in a system automatically adjusts performance
to its own well conditions.

HammerHead pumps are more efficient than con-
ventional pneumatic pumps, conserving on air usage
and delivering higher
flow. The pump is
always either refilling or
discharging. Because
this is controlled down-
well, the air line to the
pump stays pressurized;
no time or air is wasted
venting and repressuriz-
ing it every cycle.

SUPERIOR RELIABILITY
AND EASY MAINTENANCE
Reliable, high-clear-

ance design is engi-
neered to a new stan-
dard in HammerHead
pumps. Critical parts are
solid investment cast-
ings for superior
strength and chemical
resistance.

Oversized, self-clean-
ing ball check valves in
the liquid path provide
optimum flow and pre-
vent clogging by solids
or viscous substances.
Even the Hammer Drive
air valving uses this self-
cleaning ball-and-seat
mechanism, as well as positive action magnetic assist
for dependable operation in any conditions, even
with substandard air quality.

And if you ever need to disassemble a
HammerHead pump, it’s easy to take apart-—and
maintenance can be performed right in the field, not
in a shop or at the factory.
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HAMMERHEAD 4" SPECIFICATIONS

H4 Serles
Top inlet

H4 Series
Bottom inlet

|

35"
. (152 mm)

,l: 85" (152 cm) HammerHead 4" —"" r
H4 Series Bottom inlet H4 Series Top Intet ort H4, Top Inlet

Mode! No. H45SSB, H45SEB, HF455SB, H45SET, HF45SET HF43SET
HF45SEB

Pump Type Positive Air Displacement Positive Air Displacement Positive Air Displacement

inlet Bottom Top Top

0.D. 3.5" (89 mm) 3.5" (89 mm) 3.5" (89 mm)

Length 55" (140 cm) 60" (152 cm) 42° (105 em)

Weight 23.5Ibs. (10.7 kg) 24.0Ibs. (10.9 kg) 16.0 Ibs. (7.3 kg)

Materials Stainiess steel construction, with Stainless steel, Q-Tal & brass Stainless steel, O-Tal & brass
Tefion® iniet and discharge check balls, construction, with Tefion® inlet and construction, with Teflon® inlet and
stainless steel or epoxy float, Viton discharge check balls, epoxy fioat, discharge check balls, epoxy fioat,
O-rings Viton O-rings Viton O-rings,

Fitings: Type Standard—Barb Standard—Barb Standard—Barb
Optional—Quick Connects Optional—Quick Connects Optional—Quick Connects

Sizes: Liquid 3/4" (18 mm) O.D. (H45SSB, H45SEB) 3/4" (19 mm) O.D. (H45SET) or 1-1/4" (32 mm) O.D. tubing standard”

Discharge or 1-1/4" (32 mm) O.D. (HF45SSB, 1-1/4° (32 mm) O.D. (HF45SET)
HF45SEB) tubing standard” tubing standard®
Alr Supply a/8' (9 mm) O.D. Tubing 3/8" (9 mm) O.D. Tubing 378" (9 mm) O.D. Tubing
Exhaust 1/2* (13 mm) O.D. Tubing 1/2° (13 mm) O.D. Tubing 1/2° (13 mm) O.D. Tubing

Pump Stroke 0.8 gal. (2850 ml.) 0.8 gal. (2850 ml.) 0.32 gal. (1200 ml.)

Opersting 10-160 psi (70-1,100 kPa) 10-160 psi (70-1,100 kPa) 10-160 psi (70-1,100 kPa)

pressure range

Maximum it 300 ft. (90 m) 300 ft. (90 m) 300 ft. (90 m)

Maximum flow rate 14+ GPM (54+ LPM) HF45SSB, 11+ GPM (41+ LPM) HF45SET 10 GPM (38 LPM)

HF45SEB
Minimum 42" (107 cm) above pump bottom Top Iniet Port— Top Inlet Porn—
submergence 58" (147 cm) above bottom of pump 38" (97 cm) above bottom of pump
Density of pumped 1.0 g/cc (stainless fioat); 0.7 g/cc up 0.7 g/cc up
liquid 0.7 g/cc up (epoxy fioat)
Cap sizes™ 4°, 6", and 8" (100, 150, & 200 mm) 4*, 6", and 8" (100, 150, & 200 mm) 4', 6", and 8" (100, 150, & 200 mm)

diameter (standard and vacuum seal)

diameter (standard and vacuum seal

diameter (standard and vacuum seal)

* Note: Pumps are available with tubing or hose; quick disconnect fittings are available on request. Hose sizes are: 17 (25 mm) 1.D. discharge, [&
/8" (9 mm) I.D. air supply, 3/8" (9 mm) L.D. exhaust.

** Special caps available.
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HAMMERHEAD FLOW PERFORMANCE CURVES

H2 SERIES
100 psi (700 kPa) drive air pressure was supplied for all pump depths.
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JACKETED TUBING OR OPTIONAL HOSE SETS

QED’s exclusive Jacketed Tubing, with a continuous
nylon sheath, helps prevent hangups and loops, makes

installation easier (|

especially in narrow or obstructed

casing), and is lightweight with exceptional chemical

resistance, outside and in.

Tubing sets are supplied cut to custom lengths.
Jacketed tubing and sheath are both Nylon 12, which
doesn’t swell in water and provides excellent resis-

tance to most liquids and
cleanup conditions, including
hydrocarbans, fuels, and alka-
Lies. For extremes of acidity,
consult QED for alternative.
Two tubing packages are
available for H4 series pumps.
The standard SPTUBE provides
flow rates up to 8 GPM with
H4555B, H455SEB, and H45SET
models. The high flow MAX-
TUBE increases maximum flow
up to 14+ GPM with HF455SB,

HF45SEB, and HF45SET pumps.

The MINTUBE set serves
both H2 series pumps.

Hoses and quick-connects are
available for all models, includ-
ing the short-body HF43SET
(see “Accessories” for details).

Mode! SPTUBE MAXTUBE MINTUBE
Description Contains 4 tubes— Contains 3 tubes— Contains 3 tubes—
discharge, ex- discharge, exhaust discharge, exhaust,
haust, air supply, and air supply and air supply
and bubbler tubing®
Discharge 0.D. 3/4" (19 mm) 1-1/4" (32 mm) 12* (13 mm)
Exhaust 0.D. 1/2° (13 mm) 1/2° (13 mm) 3/8° (9 mm)
Alr Suppty 0.D. 3/8° (9 mm) 38" (9 mm) 1/4" (6 mm)
Bubbier 0.D. 1/4" (6 mm) —_ —_
Min.BendRadius 7" (18cm) 12" (30 cm) €' (15cm)
Max. Pressure 325 psi (2,250 kPa) 165 psi (1,150 kPa) 360 psi (2,500 kPa)
$Max. Cont. Length 200" (60 m) 150' (45 m) 250 (75 m)

*Bubbler tubing is used for referenced depth measurement. More information on this is supplied with custom
wellhead completion packages.

1 These are maximum lengths that can be shipped via UPS. For longer continuous lengths, consult QED.

HAMMERHEAD CAPS AND ACCESSORIES
NOTE: sach cap, flange and accessory kit comes with an illustrated instruction sheet.

STANDARD (SLIP-FIT) CAPS

MODEL" PUMP MODEL WELL DIAM. DESCRIPTION
Sam H23SEB, H24SET 2" (50 mm) MINTUBE
SaMm H23SEB, H24SET 4° (100 mm) MINTUBE
S48 HA5SSB, H45SEB, HASSET 4* (100 mm) SPTUBE
S6S H45SSB, H45SEB, HA5SET 6" (150 mm) SPTUBE
s8s H4555B, H45SEB, H45SET 8" (200 mm) SPTUBE
S4L ¢ Al HF4 pumps 4" (100 mm) HOSE

SeL 3 All HF 4 pumps 6" (150 mm) HOSE
SeL All HF4 pumps 8° (200 mm) HOSE
§4X All HF4 pumps 4° (100 mm) MAXTUBE
86X All HF4 pumps 6" (150 mm) MAXTUBE
S8X All HF 4 pumps 8" (200 mm) MAXTUBE
VACUUM CAPS

MODEL™ PUMP MODEL WELL DIAM. DESCRIPTION
vam H23SEB, H24SET 2* (50 mm) MINTUBE
vaM H23SEB, H24SET 4* (100 mm) MINTUBE
v4S H45SSB, HASSEB, H4SSET 4* (100 mm) SPTUBE
v6sS HA5SSB, H4SSEB, H45SET 8" (150 mm) SPTUBE
ves H455SB, H4SSEB, H4SSET 8" (200 mm) SPTUBE
vax HF45S58B, HF4SSEB, HF45SET 4* (100 mm) MAXTUBE
veX HF455SB, HF45SEB, HF45SET 6" (150 mm) MAXTUBE
vex HF45SSB, HF4SSEB, HF45SET 8" (200 mm) MAXTUBE

Add F after Mode! Number to include Fitter/Regulator/Gauge with cap.

4 Hose option to be sold with support line (cable or rope).

Vacuum Caps

ACCESSORIES

MODEL

37000 Al Models
L374 All Models
37050 H4 Series
KiH2ST H23SEB
KiH2SB H24SET
KiH4ST H4 Bot. Inlet
KIH4SB  H4 Top Inlet
CH52 H4 Bot. Inlet
95067 H4 Series
95081 H2 Series

[alan daVo N LLUNY PV PP

PUMP MODEL DESCRIPTION

MODEL

PUMP MODEL DESCRIPTION

Pump Cycle Counter (for Flow Totalization)

Tank Full Shutoff

Kit - Regulator/Gage - H2, H4, Solo il

Kit - Top Inlet Conversion - H2

Kit - Bottom inlet Conversion - H2

Kit - Top inlet Conversion - H4

Kit - Bottom inlet Conversion - H4
Can - 2' (60 cm) Length (Leachate)

HammerHead O&M Manual
HammerHead O&M Manual
Ciamn Tanl. Tube Cutter

37058
87060
37207
37212
37216
37217
37218

36824

H4 Series
H4 Series
H4 Series
H4 Series
HF4 Series
HF4 Series
HF4 Series
HF4 Series
HF4 Series
All Models

Kit - Cable Attachment

Cabie - 3/16" (5 mm) S.S. - order by ft.
Rope - 3/8" (9 mm) Potypro. - order by ft.

Cable Sling Assembly

Hose - 1* (25 mm) 1.D. Discharge (Biack)
Hose - 3/8° (9 mm) L.D. Air Supply (Red)
Hose - 3/8° (9 mm) |.D. Exhaust (Gray)

Kit - Quick Connect - Discharge/Air Supply -
Kit - Quick Connect - Discharge/Air Supply -

Fiow Throttie Vaive
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FULL-FEATURED, RELIABLE AIR SOURCES

If you don’t already have a suitable air supply on-
site, QED can provide a cost-effective, high-efficiency
compressor package integrated with the rest of your
pumping system. Put our experience in supplying
compressors for hundreds of cleanup and treatment
systems to work for you.

What will you get from QED? A top-quality com-
pressor, engineered to be a precise match for your sys-
tem requirements, at an
extremely competitive
price. From numerous
manufacturers’ product
lines, we can locate the
compressor model,
options, and accessories
needed for optimum ser-
vice under your site con-
ditions. Most systems are
configured to meet stan-
dard NEMA 1 require-
ments, but we often deliv-
er equipment rated
NEMA 3R for outdoor
use, and can supply any
other rating up to NEMA
7 on request.

ECONOMICAL RECIPRO-
CATING COMPRESSORS

For most small to '
medium-sized installations, we will specify a leading
brand reciprocating-type compressor. In the range up
to 15 HP, these horizontal (or vertical), tank-mounted,
two-stage compressors are the most efficient, least-
costly choice. A full list of common features for flexi-
ble, trouble-free operation includes: built-in receiver
tank, factory set pressure switch, combination oil coa-
lescing filter and pressure regulator with gage, elec-
tronic tank drain, low oil shutoff safety switch, OSHA-
approved belt guard, and dual control operation.
Many options are available, including a variety of air
dryers.

HIGH-EFFICIENCY SCREW COMPRESSORS

Better economy for larger sites is provided by screw
compressors. These compact, powerful units deliver
higher energy efficiency, much quieter operation, and
higher capacities (up to over 2,000 SCFM).

- dard 115 volt

Air Compressors

Another advantage is their 100% (continuous) duty
cycle. Unlike reciprocating compressors, which must
be over-sized to compensate for their 50% on - 50% off
duty cycle, screw compressors are most efficient and
run best in continuous use. Standard equipment
includes automatic dual control, numerous protective
shutoff devices and gages, a sophisticated air/coolant
system, and easy maintenance features, all piped and
wired into a complete, vibration-engineered, sound-

suppressing package
with many options.

COMPACT, ON-THE-SPOT
POWER FOR FAST
RESPONSE

Pulse Driver™ com-
pressor /controllers pro-
vide a quick, easily-trans-
portable air source, with
built-in electronic con-
troller and tank-full shut-
off*, for rapid deploy-
ment at remote sites.
Each unit powers a
Seeker or Eliminator
pump system for fast
response that can help
limit contaminant spread
in the early stages of a
cleanup, reducing the
scope and expense of fur-

ther efforts.
Rugged Pulse Driver construction can take tough
workloads in harsh conditions, with a continuous-
duty rated compressor and
diaphragm rated at
20,000 hours (2.3
years). The :
compact units
are easily
hand-carried
to the site and
need only stan-

AC power to
operate.

Puise Driver

*Also available without tank-full shutoff

24
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COMPRESSOR SPECIFICATIONS

Compressor Modei(s) Puise Driver™ Model LD16 Various Various
Type Piston Reciprocating Screw
. Output 1.6 SCFM@0 psi®0.3 SCFM@55 psi Range: 6.8-45.5 SCFM € 100 psi Range: 11.5-2,090 SCFM@110 psi
(2.7 mh @0 kPa/0.5 mh@ 380 kPa) (11.5-77 mh @700 kPa) (18.5-3,550 m*h @760 kPa)
Mode! “5°: 16.9 SCFM (28 m*h) Model *6": 21 SCFM (36 m*h)
Model *7*: 24.0 SCFM (41 m*h)
Duty Cycle 100% on 50% on/50% off 100% on
Maximum Pressure 55 psi (380 kPa) 150 psi (1,030 kPa) 190 psi (1,310 kPa)
Maximum IHVTDH 50 (15 m) 300' (90 m) 400' (120 m)
Motor 1/3 HP (0.25 kw) Range: 2-15 HP (1.5-11.2 kw) Range: 3-475 HP (2.2-355 kw)
Mode! *5": 5 HP (3.7 kw) Mode! "6": 5 HP (3.7 kw)
Mode! °7°: 7.5 HP (5.6 kw)
Power 110 VAC, 60 Hz, 1 phase Range: 115/230 VAC,60 Hz, 1 phase  Range: 230/460 VAC, 60 Hz, 3 phase
230/460 VAC, 60 Hz, 3 phase (other votages available)
Model "5": 1157230 VAC Model! "6°: Same as above
(230/460 VAC optional)
Model *7*: 230/460 VAC
Dimensions (LxWxH) 16x12x12" (40x30x30 cm) Range: 66.5x18.5x45"—73x28x60" Range: 21)x22x25"—144x77x80"
(169x47x114 crn—185x71x152 cm) {53x57x64 cm—366x196x204 cm)
Model "5": 68x24.5x50" Model “6": 21x22x25"
(173x62x127 cm) (53x57x64 cm)
Mode! "7": 68x24.5x50"
(173x62x127 cm)
Weight 40 Ibs. (18 kg) Range: 449-1,379 Ibs. (204-626 kg) Range: 243-12,560 Ibs. (110-5,700 kg)
Model *5*; 616 Ibs. (280 kg) Mode! *6": 243 Ibs. (110 kg)
Model *7*: 616 Ibs. (280 kg)
Tank Size None Range: 80-120 gal. (300450 |) included  Range: 5-2,200 gal. (19-8,300 1)

Mode! *5": 120 gal. (450 I)
Model! "7*: 120 gal. (450 1)

recommended
Model *6": 30 gal. (113 1)@ 110 psi
20 gal. (76 1)@ 145-190 psi

. Options, Extras

Reclprocating
COmpressors are
avallable with hori-
zontal or vertical
tanks.

Iinciudes tank-full shutoff
(available without) and pump
cycle controlier, adaptor tor
Seeker Mate modular controlier
(used with LP1501 Seeker pump).

: ;ﬁv.ﬁ.i’;b"\_':“

Motor starter, belt guard-mounted
air-cooled aftercooler (required
w/air dryer options), Hankison
refrigerated or desiccant air dryer.

205 psi (1,410 kPa) pressure,

Quadro contro! (reduces energy

cost), remote air intake fitter (for
excessive dust). Larger model options:
super soundproof casing, heat
recovery system, weatherproof casing,
skid, water-cooling, magnetic starter.
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SIMPLE, FAIL-SAFE TANK-FULL SHUTOFF PROVIDES

POSITIVE PROTECTION FROM SPILLS

+ Recovery rates from many wells fluctuate, making
it difficult to predict how long it will take for a storage

tank to fill. At remote or unstaffed sites, this may

require frequent unnecessary visits for inspection, or
increase the danger of accidental overflow.

The solution is the Model 1374 Tank
Full Shutoff. The L374 senses when
the recovery tank is full and
automatically shuts off
the pump air sup- :
ply, avoiding \ K
overflow, con- A P L374 Sensing Tube
serving air and :

preventing the system from turning on again until an
empty container is connected.

The L374 is connected between the air source and
the pump(s) or controller(s). The sensing tube assem-
bly threads into a standard 2" NPT fitting on the
recovery tank or barrel.

The startup/reset procedure is fail-safe. The
on/reset button must be depressed for initial startup
and after each shutoff cycle to activate pumping. The
system shuts off again unless
the sensing tube is connected
to an empty tank.

The 1374 is inher-
ently reliable with no
floats to hang up or

=™ bubblers that could
TER
B clog. It can control as

many as 10 pumps dis-
charging into the same
S rotler container.
Module

Flow Control Accessories

EASY, ACCURATE FLOW TOTALIZATION WITH PROVEN
PUMP CYCLE COUNTER

Conventional fluid meters are not reliable for mea-
suring the pulsing type of fliow produced by pneumatic
displacement pumps. In the past, this made it difficult
to totalize flow for site management, reporting or regu-
latory requirements.

Now with the Model 37000 Pump Cycle Counter,
accurate flow measurement is easy for users of QED’s
controllerless Hammerhead and Solo Il pumps. These
pumps deliver a consistent volume of liquid with each
stroke. Counting the pump cycles and multiplying by
the stroke volume gives the flow total.

In addition, dividing the pump cycles by the time
intervals tells you how fast the pump is cycling. The
model 37000, our
second-genera-
tion counter,
has been engi-
neered with an
adjust-
able air
flow
valve appropriate for a wider range of site conditions.
Because it works on the compressed air line, the
counter is ideal for cold weather applications where
typical water flow meters have potential freezing prob-

-
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lems. Remote display capability is also available; please

inquire.

c{:)ED cycle counters have been widely accepted and
proven in use on a large variety of cleanup and landfill
sites. In fact, our initial innovation was such a success
the competition was buying counters for its customers.

TANK-FULL SHUTOFF SPECIFICATIONS:

Mode! No.: L374
Dimensions: Control module 825" Hx 10.5"Wx 6.5° D (21 x27 x 16.5
cm); sensing tube 1.88° 0.D. x 37" (84 cm) L
Weight: Contro! module 6 Ibs.(2.7 kp), sensing tube 1 Ib. (.45 kg)
Temperature Range: 35° - 180° F (2°-82°C)
Pressure Range: 40-100 psi (275-700 kPa)
Maximum Fiow: 40 SCFM € 100 psi (68 m*h © 700 kPa)
{runs up to 10 pumps)
Connection Thread Size: Air tubing 1/4° NPT, sensing tube 2* NPT
Maximum Alr Tube Length: 250' (75 m})
Connections Included:
1/2" 0.D. tubing x 1/4” NPT - 2 ea.
1/4* 1.D. hose (3/8" 0.D. nylon tubing) x 1/4” NPT - 2 ea.
SS hose clamps - 2 ea.
1/4" Phillips-head mounting screws - 2 ea.

CYCLE COUNTER SPECIFICATIONS:

Mode! No.: 37000
Dimensions: 225" Hx4.5"Wx2.13"D(5.7x 11.4x 54 cm)
Materials: anodized aluminum, brass, plastic
Weight: 1 b. (.45 kg) shipping weight
Temperature Range: 0° - 140° F (-18° 60°C)
Maximum Pressure: 200 psi (1380 kPa)
Flow Capaclty: Normal fiow 5 SCFM (8.5 m¥h);
maximum flow 20 SCFM (34 mh)
Number of Counts: 0 - 999,999
Connections included:
1/8" male NPT air “in" connection.
1/8" ferale NPT air “out” connection.
1/8" brass street elbow - 2 ea.
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BRAIDED POLYURETHANE HOSE

e Withstands oil, grease, fuels and many chemi-
 cals.

‘e Abrasion-resistant.

e Low-temperature flexibiliry.

e Contains no plasticizers.

¢ Resistant to weather, ozone, and radiation.

e Smooth inner and outer surfaces.
[ last forcvcr but
g ome simple guide-
hifres? m‘bmg life can be extended.
Chemical Arrack

One of the key factors affect-
ing pump tubing performance is the
fluid being transported. Chemical
attack leads to absorption or swell-

Far stronger than unreinforced tubing; it is an
ether-based, not ester-based, urethane, provid-
ing superior resistance to moisture and fungus.

Its incredible low-temperature flexibility outperforms braid-reinforced vinyls as well. Because of
the dual extrusion, barbed insert firtings (not compression type) are recommended.

ORDER: 0580-(Size No.) BRAIDED POLYURETHANE HOSE, 100 ft. coils

Nom. Dimensions Msx. Work. |  Full Coll Cut Lengths ing of the tubing, which will
Size .D. .D. Pressur.e Price/ increment | Price per shorten tubing life. The chemical
(psi @ 70°F) Length' Foot . . .
- —— T 5200 resistance to a specific fluid should
: S By always be determined.
'3.58 Check our
; : :5.59 chemical resis-
-110 . . . 7.84 d
-120 1-1/4 (31.8) . . 14.19 tance data on
l -130 1-1/2 (38.1) . 15.50 pages 170-171
-150 2 (50.8) . 41.81 first.

*Smallest cut increment available for a given tubing size.

HERCO-FLEX WIRE-REINFORCED
PVC TUBING

* Spiral steel wire reinforcement incorporated
within the walls of flexible PVC tubing.

¢ Made from non-toxic ingredients conforming
to FDA standards. NSF approved for potable

water.

¢ Kink- and crush-resistant.
* Handles both positive and negative pressures.

» Full vacuum transfer hose.

ORDER: 0518-(Size No.) WIRE-REINFORCED PVC TUBING

Nom. Dimensions Max. Work. Vacuum Coll Full Coll Cut Lengths

Size Size LD. | ©.D. Pressure Rating | Length Price/ Increment | Price per

No. (in) in n. (psi @ 70°F)  (psi @ 122°F) | (in. Hg) Foot
£=055 |- 34 e £ ZF B A7 4 -
Foorz {5 s ] 2 & 1140
?un 2 a0
53300 {345 A3 SR ] ) Zakid- 4 i dcie - JR3 M -5 I

-110 1 1 1-3/8 100 45 29.8 100 3.92

-130 1-1/2 1172 2 100 35 29.8 50 7.92

-150 2 2 2-1/2 100 35 29.8 50 11.03

“Smallest cut increment available for a given tubing size. 1/4” - 1" tubing. 100 fu. coils. 1-1/4” - 2" rubing, 50 . coils.

97PG033 1 5
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HERCO-BRAID TUBING & E
HERCO CHEMICAL HOSE e

HERCO-BRAID CLEAR PVC TUBING ¢
with nylon reinforcement -t
* Herco-Braid is perfect for continuous working pressures up to four °1
times greater than unreinforced tubing. * (

* Completely bonded~it will not balloon, thus eliminating bursting and °f
separating problems. -8

* Because the braid is within the wall, the outer and inner wall surfaces Fa
are smooth; thus sanitation and abrasion difficulties are eliminated. Its c‘h
ultra-smooth bore reduces friction. 1ng

* Its food-grade resin assures you of purity. Lt:
e

HERCO-CHEMICAL BLACK PVC HOSE OR

with nylon reinforcement for handling corrosive solutions

indoors and out

¢ Chemical-resistant to a broad range of corrosives: acids, alkalies, ulera-
pure water and salt solutions.

* Low cost: Herco Chemical Hose offers the advantage of reinforced
PVC rubing at a cost that is less than metal-reinforced suction and
delivery hose.

* Abrasion-free: The tubing's reinforcement is within the wall- the bore
and outer wall are completely smooth.

Both Herco-Braid and Herco Chemical Hose are rated for up to 180°F

at zero pressure. The maximum temperature decreases as the pressures

increase. Some chemicals will also adversely affect both the pressure and
temperature ratings—check with your Ryan Herco Service Center.

o I
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ORDER INFORMATION: 0512-(Size No.) HERCO-BRAID FOOD GRADE I e
0514-(Size No.) HERCO CHEMICAL HOSE & v
Dimensions Pressure Full 0512 0514
Size Nom. (ps! © 70°F) Coll Price per Foot Price per Foot o A
No. Size ib. 0.5 Lgth. [ Full [increment| Cul i [Increment] Cut ¢
on.) in. (mm) n. (mm) work | Burst m) Coil | Length* | Length | Coll | Length* | Length !
IR TR IE Rk Tk B ke R T we oo e ] = ] v
d S a4 48.95)] 300 £12.)| <1950 4.:%400 - 400 - 980 1 MMe |-Mo ] se o}
072 kY] 38 (9.53)| .630 (16.0) 275 1100 100 .70 10 .88 o}
=080 12 12 (12.7)| .748 (18.0) 200 800 100 86 10 1.07
090 5/8 s (159)| .05 (23.0)| 200 800 100 - 10 - o
2an i 3 7 3 3 Kf - s E B . N LS - sos fbe & -r N .?:1_ —'“ '1
) P QRS ) 1 1993 - 15800 79800 A3 #9077 4 722 {3 ] BT
A a : <22 15 X ... ol 4 fasdh .. 978 _1
=130 1-172 1-1/2 (38.1) 1 1.930 (48.0) 75 300 50 ¥ 4.91 -] 6.14 ‘
-150 2 2 (50.8) | 2.500 (63.5) 75 300 50 R X -— s - 5
*Shallest cut i ilable for a given rubing size. "
Note: Use only insen type hose firing with clamp. Safety factor of 4-t0-1 ratio of burst pressure to working pressure.
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“\WATER SUCTION/DISCHARGE HOSE HOT ¥

Water Suction/Discharge Ni-Flex Water Suction/Discharge Mot W.
ﬂ PVC Hose | Plastic Hose one. Bhgmiorer n b "“m-::
and resiiient, this smooth-bore hoss handies air, iquids, ""’““""WNVJ:N Mu-mume:‘

Hose oron

"‘°°"7lbo Pvc conv-m;
Inl\u;sn -gi'TF to ollO"F e
r.m ving! it ube: SBR. Gonr-
WWW'FNQ‘IW

..., hProcsnn

oms. W ~l‘
ic Syst ®
MM

0.00
Heavy-Duty Water Suction/Discharge VInyl Ilou

Hardwall hose e built 20 handle the tough jobe. Put it reduced
10 work in foundries, water 8nd sewage piants, refineries, i
chemical plants, dairies. paper miils, mines, "3 , and
more. Hose won't crush or kink and resists ldwidl al-
kaliss, and some light chemicals. Each size has & fuli 2§
vacuum rating. We sell hose without couplings, and hoss  order 8
assembiies nch include coupli

CONSTRUCTION AND SPECH CATIONS—-Tube: Ther-
moplastic vinyl nitriie. Cover: Bive abrulonmuum
Mnoptuﬂc vinyt nitrile (fibbed for & luro&gz

MBLIES

|‘a F H F ings H F )
x x » c?‘"ﬂ'
Mo, No. WEACH No. NET EACM
SO51%65 . .$108.10 B651KT! . $166.08
BS821K08 .. 188.41 BO81KT2.. 288.07
33.5 S851KE7 .. 187.21 G8B1K7Y .. 340.17 6651

4. BOL1KES .. 248.47 BOSIKT4 .. 445.04 BOSINI4
25476 SO51K82.. 34287 B85IKE) .. $07.01

Clear-View Water Suction/ lllscharge PYC Ilm

Mﬁwmbmw“ Semi-clear PVC, Reinforcament Bralded PVC with

-orange raised PVC helix. vmnmzr

=13°F t0 +158° F. FOA hose
licm.

Water Suction EPDM Ilublnr Ilou
MWMMW&M” Brass M FNPTTWW-JO'H»QW‘F.
wmv«“ pe », and gravity secvios while Wﬁfﬂlﬁ?ﬂ T ) 25-R. and BO-R
bmmm water flow. We sl hose without Iﬂ\g'mtu s ':mm om-mﬁ wu foy 1 S
pressure washery ;

unrestricted water
\i and hoss assembiies which include coupli jength base price pert mamber,
%A’D TIONS—Tube -:“MM and the be

froniulimmmnashlren

Working ] Fc'glhcu N Ic?llnw
x t ]

Pressure No. EACH No. NET EACM

S204KES ....906.08 mm«
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“** Dewatering Pumps

MWW”MMM.:NWGW dm.inybmmmhm.mw.m'-

tanks, fiooded rooms, fist roofs, shafts,

mlmmmmmmmbm-

Light-Duty Electric-Powered Dewatering Pumps

Portable utlity pumps run on 118 VAC.
LOW-FLOW MODEL—Pumps up to 360
gph. Unit is self-priming 8 to 10 feet verti-
cally, 25 feet horizontally, and drains down
10 'A". Shutoff head is 62 ft. Pump has ¥."
garden hosse threaded connections and a8
@)| stainiess stee! snaft. impelier, O-ring, and
seal are Buna-N. Therma! overicad pro-
tected motor is A2 hp, with a 5'%-ft. cord
and 3-prong grounded plug. intake/strainer attachment and 6-ft. iniet
hose are included. Pump weighs 5 Ibs. and is 3'4"Hx 4%"W = 6%4"L
Maximum temperature is 150* F. Materiais in contact with soiution are
stainiess steel, polyester, Buna-N, and bronze. UL listed.
No. 4183K11 NET EACH S88.0¢

PUMP SERVICE KIT~-Seal, retainer, O-ring, and impelier.
No. 419321 NET EACH 98.08

S

HIGH-FLOW MODEL—#,,
1320 gph. Grest for sump ;:?. £
boosting pressurs to ciear
Pump self-primes in seconcs .
Open moided-plastic impeiier arc -4y .
body with % fp1 connectiors + -~
4a-hp, 80-Hz, double-ins, a* o .
10-ft., 2-wire cord, intake -
garden hose adaplers are ~¢ .- :
Pump i8 7% Hx 5"Wx 0'4°L and weighs 12 105 Maxi= .~ wsm-g |
ture is 90° F. Materials in contact with soiution are cast - . o
and ceramic. i

zmw.w-nm.n—.

Light-Duty Gasoline-Powered Dewatering Pump

This self-priming centrifugal pump
moves up to 1620 gph and is capebie of
suction #ifts to 20 feet. It runs on a 0.7-hp,
21.2-cc. 2-Cycle, 7000-rpm air-cooled

asoline engine with solid-state electronic
ignition, automatic rewind starter, and a
16.9-0z2. fus! tank. Runs 45-50 minutes on
a full tank. Pump has a die-cast aluminum
body and weighs only 11 pounds for easy

—

" 14T X 14T 1T
13° = 13%"x16%"
L1472 147 x 17V

HP  Port, MPT W, Lbs.
3 L2 57
5 3" 7

Selt-priming pumpe move over g liter
with every stroke—up to 1800 gph with-
out sparks of electricity. They handle
pranular and stringy solids without clog-

ing. Pumps are capabie of 12-ft. suction
3& and have 8 12-ft, shutotf hesd. Four
legs provide versatiis mounting. The
Deirin-body pumps are injaction moided.
Aluminum pump is epoxy costed.

SoH-priming pumps go
to work snywhers thers's access to 8
12-volt battery. Simply connect to bat-
tery terminals and you're ready to Qo
(battery not included).

380-GPH MODEL=—Usas in open air and
submersed. Pump fits into tight spots
snd operstes in any position. Motor lifts
water from 6 fest below pump when

i . Shutot! head is 6 ft. Intake has &

iige piste with straines, Pump aiso in-
cludes an interchangeable piate with 4"
npt maie intake. Discharge is %° npt mate
and sccepts %° 1D hose. Unit runs on 8

Manual Dewatering Pumps

portability. it has a carbon/ceramic shaft seaiang 1"." g ¢ «- .
connection. Unit discharges through ¢ standard 5.

Comes with spark amestor, mutfier, couplings. strane: 3-=
suction hose. Size is 9"Hx 7%"Wx 13"l Maximum ‘emrep_,
160° F. Materiats in comact with solution are die-casta .~ - - o
and ceramic.

r— Pump Performance, GPH st Head, FL —

[} 20 60 80 Shutofl, FL No. NE s
1620....1530.....1290.....960......420.......... 80........ 5140 gn .

Medium-Duty Dewatering Pumps

Mm: to 20 feet, these pumps handie sol- 3600-rpm gasoline engine with recoi star a~¢ . .
ids up to %°. y have cast-iron constiruction with a  fuel tank.

one-piece housing and a semi-open impeller that re-
sists clogging. Mechanical sea! is made of Buna-N, with solution are cast iron, Buna-N, sta.r ess i-e |
stainiess steel, and ceramic. Pumps run on a 4-cycle, ceramic.

WL, r— Pump Performance, GPH at Hesd, Ft. —
HLxWd.xLg. L‘ba. 80

Maximum temperature is 160° F_ Matera s -

70 Shutoft, FL No.  NE L

70 43735K) &X e
AITIK T
AITIKN =9

Heavy-Duty Dewatering Pumps

These seff-priming centritugal pumps inhale water  the pump. Roll cage is 16"Hx 18Wx 22°L
in oellars, sxcavations, pits, and mines. They're made
of aluminum with cast-ron impeliers for continuous with recoil start, They have 8 3-quant fue 3-e & -
use. Shaft seals are self-iubricating. Built-in check vaive run 2 hours when tank is full. Maximy= "e=ie :
assures 8 positive prime. Pumps have rubber feet and i3 160° F. Materials in contact with solutior ie :
8 tubular roll cage for sasy handiing and protection for aluminum, cast iron, and stainless steel

r—mm,wsw.nﬁ

Pumps run on a 4-cycle, air-cooted 3600~ «

80 70 Shutof, Ft. No. M L

800 ....7.800 ...

The anodized-giuminum handies have 8 nonslip grip A =
slip-on hose connections, Maximum temperature is 140°F 7=
contact with soiution is Buna-N diaphragm.

Port .
HLxWd. . Lbs. No. MW
O.D 4':5': 1.05‘.' Ve 4217 B8

12-Volt Dewatering Pumps

1.6-amp draw, 12-VDC motor. Designed for intermifient .s¢ " -
up to 160° F. Materials in contact with solution are Der 2
stee!, and Buna-N. . .

€00-GPH MODEL—Makes sn excelient bilge pump. & >
pipe connections are plastic. Pump has 12-amp draw, 12-+X
10-ft. slectrical cabie with battery ciips, 6-fl. garden hose »~
charge, couplings, and a strainer. Maximum tempersture § -
Mate| in contact with solution are polypropyiens, pohese -
loas , Buna-N, brass, rubber, and ABS.

Wt
D.le!gﬂﬂl HLxWd.xlg. Lbs.
360-GPH Pump ..... 2%'-2%'-?/:' ¥e
600-GPH Pump ... 4% x 4% % TVa" ..

t impelier Kit for 600-GP!

McMABTE
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D
ocentritugsl pumpe
selt-prime up to 20 ft. Tut

-r- sr=tects enging and fuel tank. Sem.
« w33 C10g8. 4-Cycle engine runs at 3

Tr o MLawd
L ] o 3
¢ ) L1515k 207 ...
¥ L18°x20°x 25,
6" Preumatic Whee! Kit
High-Pre:

a3 snd BTO-pit, trench, and foundat
w ‘e “ave & connection for use as
S LW ghT aluminum PUMPDS are &
» “pe seif-lubncated seais, d

K npt-to-National §

:§3

as push this extra-hesvy-duty ir
g shereve! you eed it—two 10°
w erng wheels are mountedona 1
+ouport dolly for easy portabliity. it 4
w : &k On hard-io-pump Silt, g
' 470 siumes. siudge, trash, and ¢~
~ap =amgles sohds up 102°. Pump 41
-wr=rgupto20ft. it has abuilt- 3

Top-Discharge

“ww pumps get down to business in s
® ° 3eneter. They operate manually ang
*-=7s 3'¢ made of epoxy-coated alun

« »‘ > eaning metai impeliers, stainie
-4 ‘e e mechanical cersmic seal. T
* N\ *: =otor s overioad protected anc

A

E-Z Carry §

a3 Wy, these lightweight

S wtes transport easy. Use for draining
F3 2°C dewatering fiat roofs. These

s 1Tev gy protected. YA-hp, 115-VA(
* & 3.7num housing has a8 protective
v -"'s are nermetically sealed and co
=% 3T ubncant. inert 16 Mmost water-be:

L X1

.. service without the |
LIt ¥e asteady tiow going 10 remove lic
S ““enopiastic body withstands stre
¥ "e3stant Pumps have 8 sCreened
P4 2 a 115-VAC, 60-Hz, oil-filled mot.

b o 0 o 02VY-Duty 8
= o ooy Dig gune® 1o grain ph
Plys fast! Portgble pumps hanaie so

- '-’)";‘mom damage. They feature ay
N we g 5 S, COTupated gaivanized s
- - Phase protection $tops pum




Polyothylono Film Sheeting
u

-mr tank and pit M plpes and :-:1
westher protection, Dﬁl

L 41 3 o x 98"

or iRy Baonc &0

07 @T0TKE1.812 4 . X
w73  B707KE2.. 162.87 ST07TK72.. 296.18
98.5% S07TKe3.. 178.22 $707K73.. I58.41
152.33 STO7TKS4.. 290.48 B707K74.. §30.43

37 STOTKeS.. 38274 .. 8565.08

) Tubes

Jrnished in 1-f
wnpﬂovdnsi"/- dismeter and

B571K23..... 4.8
RO~ T 7T -V

+ Rheets and Rods

Rods s
mrt‘oos mr(rmm"mm o
ft. To erder, “M“@"‘m

VY T 2 u AV
A o e LA Sasasway 551 0
"‘2 05825K58.. 238.00 . 44322

MGMABTER-GARF

Reinforced Woven Polyothylono Flim 8heeting

wmmmm“um
. even gt
-no'r ldnl!orwueonrlngnmmlmm
sbsorbent sheeting is rot and mildew proof.
Sheeting is dimensionally stsbie. The tensile
strength s 110/85 psi in all directions. The tear
strongth is 25730 psi. Funished in 100-foot rolis.
Ciear or biack shesting is available. For outdoor
we, choose biack shesting because of its grester
resistance to ultraviolet light.

crou-l.amlnated High Density Polyethyiene Fllm Sheeting

mh:t:ins ' mmpu.um:: Width White Black

(8 No. No.
4 BT1SK14.... ST18K18.
ughm:ght movsturo-mnnlm nhoehng h bul for use as protec- 1 :
4

loor coverings, hntlndch:ll shislds, and as vapor barmiers be- 1
tweeri walls. Fumished in 100-1L rolis. Fumished in whits or black. 20

Low Density/High Strength Polyethylene Fiim Sheeting

Manutectired from super MMMMW Fumished in 100-foot rolis. Furmnished in clesr or biack.
nn.LDPﬂ this 2-mil sheeting is stronger than conventional 4-mi

Width Thick.
Shon is fumished in & convenient dispenser box that measures PL Miis /ROLL
Iong- 15%" wide x 5‘/- high—you can store it just about any- 10 2 Opaque Whits.............. BO31KS1 ... $23.06
A cutting 100! is iIncluded. 2 Biack 1

i-?é Antistatic Pink Polyethylene Fiim Sheeting

won't hold a static charge end won't B and C, plus ElA 541, Fumnished in 100-ft. and 800-ft. rolis.

use in slatic-sensitive aress, including electronic . Width  Thick Rolls 800-FL Rolls

powder piants, ciean rooms, and [ Mits No. NET/ROLL No. NET/ROLL
Shesting surface resistivity is less than 1 x 10" ohma/eg, 4. e S— " ¢ ) B BB84K41 .. £217.508

motarial meots static decay MiL-B-81708 4 [ ] DB4KS ..... 7381 8884KO1.... 315.08

efficient for dust prevention and thermal isoiation.
LT danb and eress with mmz::g&mmu-r.w
electronic mbedded with a diar roll jength yords. Specify No. and lineer
uﬂomofuﬂ:onwﬂmmlgmunmnnt yurds required.

this heavy-duty, clear fim is easy to see tluoual NET/

idea! for areas where static must be kept to LINEAR YARD FI v
2 minimum, No. 1-4 5-Up
Is CPM Approved. it's siso highly  ST14KBY $18.73 $13.08
Clear Vinyl Film Shootlng
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PVC SCHEDULE 80 FITTINGS
REDUCER FITTINGS

NOT RECOMMENDED FOR COMPRESSED AIR OR GASES.

REDUCER BUSHINGS

REDUCER
COUPLINGS

1-1/4 x 1/2
1-1/4 x e
\‘I‘x‘

]
2x 12
2x4
2x1
2x1-1/4

R4

Ax1-Y/4

ax112
Ix2

!P@? By - \
ﬁt,'~:| 3_’ i
Men-*m* .
uan-\e R

POCKET DEBURRING TOOL

This handy pocket deburring tool
is designed especially for remov-
ing internal burrs in small diam-
eter fusible pipe like PVDF and

polypropylene. As a companion
to standard debur tools, you'll find the pocket

debur tool a welcome addition for making high
quality joints in small diameter systems since

you can easily remove burrs which might
| cause excess material in the flow stream.
The tool features a long-lasting carbide
blade, aluminum handle, and pocket

e ORDER: 8605-530 POCKET
42 \/ A 5 DEBURRING TOOL ... $5.38
Check Out Our Web Site O SPEED ®

mprnornr emem— L

REDUCER TEES

ORDER: 3801-(Size No.

)} Reducer Tees, 5xSx$

DEBURRING TOOL

11l4x1 1/4x1
112 x1-1/2x 34
112x1-12x1

A smooth, chamfered pipe end helps spread the so’
evenly as the pipe is joined. It deburs fast—one
revolution produces a 3/32 bevel ata 15° angle in secc

ORDER: 8605-(Size No.
-515, for pipe up to 2" dia.

-520, for 1-1/4"—4' pipe

8605-515

* Cuts small pipe

* Schedule 40 or 80

® Cuts plastic tubing
to 24" O.D.

® Quick, clean cuts

.

8608-527

ORDER INFORMATION:

) DEBURRING TOOL

8605-520

R
SNIPPERS

* Squeezing handles
together and
ratchet action make
job easy especially
in close quarters.

N LJQOO-S'A’O

8606-527 SNIPPER, 1/8" -~ 3/4" . ............. $55.
8606-529 SNIPPER, 1/8" - 1-1/4" , . .......... 65.
8606-531 SNIPPER, 1" - 2" . ... ......ccoruu. 140.
8606-528 Extra Blades for -527 Snipper . . ... .. 21
8606-530 Extra Blades for -529 Snipper . . . . . . - 25.
8606-532 Extra Blades for -531 Snipper . . ... .. 97PG037’
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PIPE, VALVES, & FITTINGS

-

5

]

Check Out Our Web Site

INUVE-UNIUN BALL VALVES
+GF+ TOP OF THE LINE QUALITY & PERFORMANCE

All 3/8" 10 2" actuated ball valves feature +GF+ Type 346 true-union ball
valves for one reason: superior performance combined with a long life. For
safery and reliability, make 346 your choice. PVC and CPVC valves are
supplied with both socket and threaded end connectors; the polypro and
PVDF shown below are supplied threaded only.

* Blowout-proof stem with two seals.

* PTFE Teflon seats for tight sealing, long service life.

® Backing O-rings provide a self-adjusting seal between the seat and
floating ball.

® Access to all components—the ball, stem seats and seals—is provided
by removing a single threaded seat carrier.

® May be field retrofitted with +GF+ actuator,

ORDER: TRUE-UNION BALL VALVE, Type 346
5002-(Size No.) PVC/VITON, soc. or thd.
5005-(Size No.) CPVC/VITON, soc. or thd.
5061-(Size No.) PVC/EPDM, soc. or thd.

5064-(Size No.) CPVC/EPDM, soc. or thd.
5007-(Size No.) POLYPRO/VITON, thd.
5016-(Size No.) PVDF/VITON, thd.

Size No, =003 ~005 007 <010 012 015 020
Material _
Bize (in.) 3/8 2
TS R B YU = 0 ;i s
YLK e '7 - L . ‘ "'.* » R 3E R ‘ G 2R2.0D - -~
PVC/EPDM Soc. or Thd. 8.30 29.20 34.30 41.90 §3.30 68.80 35 70
CPVCIEPDM SOC or Thd o 0_.90 57.60 6940 -— 126.00 15 .00
Nhln _@H.uiy 0 ]-SMA100 i FE2 0 : 4 2

® Classic Tru-Bloc™ True-Union design.

¢ Available in PVC, CPVC, patural PVDF and black
polypropylene.

® Sizes 1/2 inch through 3 inch.

® Viton or EPDM elastomers.

® March Chemtrol Schedule 80 union firtings (1/2" - 2°).

* Flanged valves available.

ORDER: PART NO. -(Size No.) CHEMTROL TRU-BLOC TRUE-UNION BALL VALVE

vnon
EPDM
Vnon

“CPVC
CPVe

80CAN(Size No.)
BOS3N(Sizs No.)
5010N(Size No) | PP

B o Gl Lo

6" size svailable. Contact your local Ryan Herco Service Center for denails.

Thvnced

97PG136-1Y
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BeK FLUSH THREADED PVC

S I e o o T B g,

LARGE DIAMETER

2 SRR oot

LARGE DIAMETER THREADED PVC SCREEN

Ship Wt

" $DR-17 CREEN®
{ 4.5" SDR-17 SLOTTED §

TLS45.152  4.5"x 5 Threaded PVC Sioned Screen .020" slot 18 Ibs
TLS4.5-202  4.5" x 10’ Threaded PVC Siotied Screen 020" slot 36 Ibs
3 V N*.
A TLS5-8152 5"x5 Threaded PVC Siotied Screen 020" slot 18 Ibs
‘] TLS58202 5"x10' Threaded PVC Slotied Screen 020" slot 36 Ibs
Bl 4 D SCREEN® - SCH 40
TLS6-152  6"xS  Threaded Siotied Screen 020" slot 17.25 Ibs
K TLS6-202 6" x 10' Threaded Slotied Screen .020" slot 34.50 Ibs
% [§"PVC WIRE-WRAPPED SCREEN® - 5CH 4
| TLW6151 6"x5  Threaded PVC Wire-Wrapped Screen 010" slot 18.5 Ibs
TLWe6-152 6"x5  Threaded PVC Wire-Wrapped Screen 020" slot 18.5 Ibs
t!l TLW6-201 6"x10 Threaded PVC Wire-Wrapped Screen  .010" slot 371bs
.| TLW6-202  6"x10° Threaded PVC Wire-Wrapped Screen 020" slot 371bs
2 [PV EN*-SCH 40
|  TLS8-152  8"x5 Threaded Slotied Screen 020" slot 28.15 Ibs
R TLS8-202 8" x 10' Threaded Slotied Screen 020" slot 56.30 Ibs
y " PVC EN® - SCH &
- TLS10-152 10" x5 Threaded Sloned Screen 020" slot 38.75 Ibs
TLS10-202 10" x 10’ Threaded Slotied Screen .020" slot 77.50 1bs

*OTHER SLOT SIZES AVAILABLE

i
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TERIAL:  PVCype 1, grade 1 (Cell Classification 1245-B) meets the specification for
rigid PVC per ASTM-D-1784.

IMENSIONS: Schedule 80 PVC fittings from your Ryan Herco Service Center meet or exceed
the requirements of ASTM-D-2464 (threaded Schedule 80 PVC fittings) and

D-2467 (socket Schedule 80 PVC fittings).
NOT RECOMMENDED FOR COMPRESSED AIR OR GASES

AVAILABLE IN PVC TYPE I GRAY ONLY (CELL CLASSIFICATION 12454B)

012 | -015 | -020 | 025 | -030
* | 12 * 212 °

‘G079

B GUARANTEED ® PRODUCT ® KNOWLEDGE

Did You ¥g
carries a

tative for _
and additional
literature.




'QUICK-DISCONNECT FITTINGS

chk-dlsconnecung and quick coupling en- MATERIAL
l sures fast, positive, leakproof connections for BODY: 30% glass-filled polypropylene,

hoses and pipes when handling chemicals, lig- PVDF, or 316 stainless steel.

vids and dry products, all without threading, GASKET:Buna-N for bronze, aluminum and

mwisting or using lugs. These fittings connect 316SS (also available in Viton-A,

without tools and without strain in seconds. Teflon and neoprene.); EPDM only R 7. -7
The idea behind the use of quick-discon- for polypro and PVDF. ' ELA gmcmlly

d ‘m ‘ww—pressurc, non-critical
pplications where hose clamping
i5 not desirable. Multiple barbs in-
crease the amount of surface area
in contact with the tubing, provid-
ing leak-free service at low pressures

with mild solutions. Adding addi-
;  tional hose clamps increases the
+ working pressure and in-
tegrity of a leak-
free system.

nect couplings is simple: You may order any
adapter and coupler of the same size to give the
- desired combination of end connections. Sim-
ply insert the adapter into the coupler and pull
down the cam arms to lock the assembly. When
correctly coupled, the line pressure will not
separate a quick-disconnect connection (when
used within the recommended pressure limits).

MALE ADAPTER FEMALE COUPLER

Price Each Price Esch
Size PP 316 55 | PVDF Slze PP 316 SS | PVDF
No. 1301 1315 1341 No. 1305 1318 1345
23.31 183135 {830.16 | - <005 | $7.32 1$43.92 [ $38.43
4,3.311*‘:!1.35430!6 007 | 7.32 | .43.92 { 88.43
‘1010 3.89 34.88 31.20 010 8.04 47.35 43.42

015 | 4.17 45.05 | 34.84

020 | 546 | 48.79 | 37.44
171908 { wes 1=
' A {38985 ] A | -

015 | 9.54 58.06 | 51.01
<020 | 11.80 | 67.84 | 58.08
19.18 | 134.87 | #9.3¢

WA 117780 NA

FEMALE ADAPTER

Price Each Pipe
Size PP 316 SS VDF | Thread SHANK COUPLER
No. | 1302 1316 1342 NPT Price Each Accepts

Size [ PP | 316 S5 | PVDF 1D.
No. | 1306 | 1320 | 1346 | Hose
005 | $732 | WA 183738 | 12
D07 | 732 |-4237 {8739 | W4
010 | 8.04 | 43.92 | 42.90
-015| 954 | 51.85 | 51.01 | 1

-020 | 11.80 | 65.00 | 58.08
ﬁg “49.18 § 913.96 | 29.39

8296 | 82729 (82652 | I

207 { 296 | 2720 |. 2652 | .44 4

010 3.08 7| 2750 | 2808 | 9

w015 | 379 | 2053 | 36.92 | 112

020 | 432 | 3429 | 39.00 | 2
go0 1 %084 {8832 1y0.20 | T8 ]
%0 | WA {12203 A | @

"
- b

2

-

WA {18188 | WA

SHANK ADAPTER

Price Each Accepts

Size PP 16 SS VDF 1.D.

No. | 1303 1317 1343 Hose

, $331 | WA 4830168 | VW2
45831 12926 1.80.18 § W4

010 | 3.89 30.12 | 32.24 1

015 | 4.17 3542 | 34.84 112

020 3620 | 3744 | 2
giwiﬂu B2 TS ™

Price Each |Accepts
316 SS VDF LD.
1328 1348 Hose
$33.20 | WA |
41.14 | 40.82
i 49.65 | 48.93 .
11.80 | 6265 | 5548 | 2
1818 1 8036 1 Qz.ﬂ} e ‘1
WA 110331 ] NA -4

I=

- S

w9 i

3EEk2Y |2
2 3

AT07 { WA 1R

MALE COUPLER
- Prics Each P 1-888-848- 1 141

Toll Free --

Apply foraedn today'
Call for deails. -

gyanl-lercc

No. | 1304 | 1318 | 1344 | wNPT

732 | 8817 (#9739 | 912 )

07 § I82 § 4317, 4. 5739 § P
010 8.04 | 48.10 | 4280 | 1

~-|-015| 954 | 8815 | 50.48 | 1-1r2

020 1180 | 6750 | 5652 | 2

1 R 121956 178 ]
sgwa :{-e7628 | wa | e

~" 97PGO7S 39
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No Matter What
Your Application
There’s a Solution
from R-P Products.

SE series single bag filters and
strainers—for batch or intermit-
tent service up to 150 psi
SE series single bag filters for batch
or intermittent service are available
with flanged or NPTE threaded inlet
and outlet connections. This per-
mits a unit to be permanently piped
directly into the system. Single filters
are standard with adjustable legs
for easy installation. They are con-
structed to the material and struc-
tural specifications of ASME Section
Vil and conform to OSHA design
requirements. Non-code units are
also available as off-the-shelf pro-
ducts. Designs for 300 psi available
on request.

We guarantee shipment of these
products within 5 days. Twenty-four
hour shipment available.

Flow vs. differential pressure

424

324

224

BRRBELEEEAAL

180
160
140
120
100

2

o383

0 1 2 3 4 1] [}
Diflerentia! Pressurs, psi

These curves are for SE series bag fiters only,
and are based on flow of clear water at a
minimum inlet pressure of 25 pei. Differential
pressure will increase comespondingly with
increase in solids loading. For more viscous
fiquids or at retentions of 10 micron or finer,

Operating limits

Maximum line pressure: 150 psi*
Maximum differential pressure: 150 psid
Maximum temperatures (continuous
operation):

Media

Polypropylene ............... 180°F ( 82°C)
Bonded Polyester .......... 220°F (104°C)
NYION <..coooorrreemrensessneeee 275°F (135°C)
Polyester ... 300°F (149°C)
Woven Teflon™ .............. 370°F (188°C)

316SS Wire Mesh Inlay
and Perforated Strainer

Basket ...cccceeeererccnae 450°F (232°C)

NOMEeX™ ....cccveeceranerennns 450°F (232°C)
Elastomers (ssals/gaskets)
BunaN ... 220°F (104°C)
White Neoprene ............ 225°F (107°C)
Norde!** (EPT) ............... 300°F (149°C)
Teflon ....ccceeeecrreseecnns 325°F (163%C)
High-Temperature

VIHON®™ ...oeeccnrrreeans 400°F (204°C)
Silicone .....coccoveriruneenes 450°F (232°C)

‘i operating pressures can exceed this limit,
8 pressure-relieving device must be instalied
or a 300 psi unit should be considered.
**Trademark of E. |. DuPont de Nemours
and Company.

*Optional equipment: Pressure gauges,

differential pressure will be higher. air vent, drain valve.
Shipping Weight
Model g‘u';:lt Dimensions (Legs Extended) (APprox.) Surtace

No. { Dismeter At B c D E Carbon | Stainless | Area Total
224 2 140 b 100 b

(51 mm) (63.5kg) | (45kg)
224 3 B%¢’ 14 a2ye 113 T 16%¢" 150 Ib 1101b 510 sq.in"t

(76mm) | (211 mm) | (356 mm) | (818 mm) | (287 mm) | (178 mm) | (425 mm) | (68 kg) (50 kg) (3.290cm?)
424 4° 160 b 1201b

(102 mm) (725kg) | (55kg)

tDimension shown is for filter with flanged connection. Filter with threaded connection is 7 %* (186 mm).
11750 sq. in. and 1,000 sq. in. SE series units also available.




»-dger's RCDL positive displacement meters are one of the

15t cost effective methods in metering industrial fuids.
- .6 RCDL meter's simple but efficient design assures high
accuracy and repeatability over the entire meter flow range.

ailable in five sizes, 1/2" through 2" for flows up to 170
uPM, these meters are extremely rugged and reliable.
Maintenance is seldom required, but if necessary, takes

ly a few minutes. All parts are designed and built of

iterials to meet your application, providing vou with long
life and a trouble-free, precision flow meter.

complement the RCDL meter line, Badger offers a com-
-cte line of accessories that includes totalizers, electro-
mechanical and electronic transmitters, rate of flow
ficators and hatch/process controllers.

1ne metering principle, known as positive displacement, is
hased on the continuous filling and discharging of the
:asuring chamber. Controlled clearances between the
~ic and the chamber insure precise measurement of each
volume cycle. As the disc nutates, the center spindle ro-
* *es a magnet, whose movement is sensed through the
iter wall by a follower magnet or by various sensors. Each
..volution of the magnet is equivalent to a fixed volume of
fluid, which is converted to any engineering unit of mea-
re for totalization, indication or process control.

Figure 1.

A

'
!
|
l
l .
H

Liquid flowing through the meter chamber (A) causes a
disc (B) to nutate or wobble. This motion. in turn. results
in the rotation of a spindle (C) and drive magnet (D).
Rotation is transmitted through the wall of the meter to a
second magnet (E) or varied style of sensor pickup.

c
- Bumn™ ju | IT}—"‘“
| ]
Y / \
B SRR N
A k\g‘ T ’fl
A —
MODEL 25, 35 & 70 MODEL 120 & 170
DIMENSIONS (INCHES)
Meter { Flow Laying | Center Line | Register | Transmitter | Approximate
Meter | Size Range | Housing End Length to Base Height Height Weight
gModel | Inches | GPM Material | Connections A B C D Pounds
M25 5/8 |1/2-25} BZorPL NPT - Male 5 1.7 3.3 4.4 5
M25 /4 172-30 | BZorPL NPT - Male 7.5 LY 3.3 44 [
M35 34 |13/4-35 BZ NPT - Male 9.0 L7 3.6 5.0 ]

_ M40 1 3/4 - 50 PL NPT - Male 10.76 1.9 3.8 5.5 5
M70 1 1-70 BZ NPT - Male 10.75 2.3 4.2 5.6 12
M120 | 1172 | 2-120 BZ NPT - Female | 12.62 2.4 4.6 6.0 20
M 170 2 2-170 BZ NPT - Female | 15.25 - 2.9 5.1 6.5 30

BZ = Bronze; PL = Plastic

ydel 25 is available with optional corrosion resistant internals with both housing materials; temperature limit with this option

_ increased on the bronze housing model to 250° F.

Table 1 - Configuration and Specification Data for Model RCDL Disc Meters

2



Upon receipt of meter, perform the following:

NOTE: If damage to the shipping container is evident,
request the carrier to be present when meter is un-
packed.

A Qurefully open the shipping container. Remove ali the
cushioning material surrounding the meter and carefully
lift the meter from the container.

Retain all of the packing material for possible use in reship-
ment or storage of the meter.

Any special instructions required for the installation and/
or electrical connection of any meter-mounted or. f{ree-
standing accessory devices such as registers, pulse trans-
mitters, and remote batch controllers, will be provided as a
supplement to this manual.

A. Please readthe following instructions to become famil-
iar with the requirements and the recommended proce-
dures involved.

CAUTION: The meter must be operated in an application
within the specified temperature range to obtain opti-
mum accuracy and prevent damage to any internal com-
ponents. o

1. Verify the fluid operating temperature range is com-
patible with the materials of construction of the
meter received.

CAUTION: The life of the meter will be impaired if it is
operated at flow rates in excess of those indicated in the
product specifications. '

2. If any solid material is present in the liquid, instal-
lation of a strainer is recommended upstream of the
meter.

3. Locate the meter installation with consideration for
sufficient space for cleaning and maintenance of the
meter.

B. Reviewthe overall dimensions (including laying length
requirements) of the meter as listed in Table 1 of this
manual on page 2. If necessary, consideration may also
need to be given for height dimensions including the meter
mounted accessory. Then proceed as follows:

1. Measure the overall length of the meter with the
connection pieces attached to the inlet and outlet
spuds of the meter.

AR RRE

B. Visually inspect the meter and the accessory device for
any physical damage such as scratches, loose or broken
parts, or any other damage that may have occurred during
shipment of the product.

NOTE: Ifdamage is found upon receipt of the equipment,
request inspection by the carrier's agent within 48 hours
of the delivery. Then file a claim with the carrier. A claim
for the equipment damaged in transit is the responsibil-
ity of the customer.

- o Dee 4 L4 g TAL PPy -
e '2"""""7“-‘3\.
G AR TR

2. Be sure to provide this proper gap length in the
facility piping.

S R T N Dyt Ao, oo ¢ 0] =
SR S O YEAE
3 LS RN R T

CAUTION: Excess gap length may cause excessive strain
on connection assemblies.

- 3. Remove the connections and install one connection
piece in each end of the facility pipe gap provided in
step #2. Allow for the gaskets at the inlet and the
outlet spuds of the meter.

4. Install the meter making sure that the flow arrow
marking on the meter housing is in the correct rela-
tionship to the direction of the fluid flow in the
system. '

5. Tighten the meter connections.

Note instructions on packaging from connection assem-
bly when tightening.

6. To relieve any possible strain on the facility piping
that might be caused by the weight of any of the large
size meters, it is recommended that consideration
be given to incorporating a meter support to be
placed under the housing of the meter.

To ensure that the meter has been properly installed and

operational:

A. Slowlyopen the upstre'am valve to apply fluid pressure
to the meter. Check the connections for any possible leak-
age. Retighten the connections as required.

B. Perform a functional test of the meter utilizing the
adjustment and calibration procedures that are included
later in this manual.




CHANGE GEAR CALIBRATION

If the accuracy test of a meter-accessory combination indi-

cates that adjustment is required and chapge gears are the
medium; proceed as follows:

A. Removeapplicable Driver (Accessory) change gear and
Driven (Meter) change geur.

NOTE: The nomber of teeth and outside diameter is .

stamped on each gear.

r
i Accessory
i
i

!
m(‘b’"«)@ Accessory (Driven: :
Change Gesr N I — mcnr)
é — — P Magnetic Drive

Geor Train
Adapter |
Figure 3 - Change Gear Locations on
Model RCDL Meters

B. Calculate ratio of existing change gears as follows:

No. of Teeth on Accessory Change Gear

Ratio =
No. of Teeth on Meter Chunge Gear

C. Caleulate new change gear ratio required by multiply-
ing the ratio of existing change gears by the percent-of-
meter accuracy determined in the accuracy test.

Example
42 Teeth
Existing Change Gear Ratio = ————— = 976
43 Teeth
Meter Accuracy = 95%
95
Corrected Change Gear Ratio = 976 x —— = 927
100 :

D. 1fchange gearcharts are available, select a new change
gear combination that matches corrected change gear ra-
tio. If new gears are not available, submit order for correc-
tive change gears to nearest Badger Meter Representative
.or contact the Industrial Division of Badger Meter, Inc.

NOTE: When ordering, specify serial number of meter,
meter model and size, accessory device employed, num-
ber of teeth and diameter of existing change gears, and
corrected change gear ratio required.

E. Observe the position of old change gears on spindles
before removing. Install new change gears on meter and
accessory spindles and assemble accessory to meter. Care
should be taken to obtain full meshwhen assembling acces-
sory to meter gear train adapter. Note position information
from old gears.

ELECTRONIC CALIBRATION

If electronic scaling is the accessory medium for calibra-
tion, see accessory technica! brief for instructions.

SERVICING

The following instructions are for removal. inspection and
installation of meter parts/assemblies. Refer to applicable
illustrated parts list for part numbers of components and
ordering information. Accessory service and repair proce-
dures are provided in literature specific to that device.

1ET [
These procedures are for disassembly of the meter:

A. Shut off fluid flow to meter. Place container under
meter and relieve fluid pressure in the meter by uniformly
loosening bolts (bronze meter) or retaining ring (plastic
meter). Fluid will run out into container.

B. Remove bolts or retaining ring while holding housing
bottom in place. Remove housing bottom. Chamber assem-
bly may drop from housing as bottom is removed.

C. I chamber assembly is out, set aside. If not. first re-
move chamber strap and then chamber assembly.

D. Remove meter screen. Inspect screen for dirt and cor-
rosion. Clean or replace as necessary.

E. Inspect the chamber assembly:

1. Check the discin thechamber assembiy for warpage.
cracks or wear. A severely worn disc can cause over
delivery of the fluid being metered.

2. Check the thrust roller and thrust roller insert for
excessive wear.

After inspection, clean or replace the chamber assem-
bly as necessary. If chamberisworn or corroded. it is always
recommended that the entire chamber and disc assembly
be replaced.

F. Re-install housing chamber assembly, screen, chamber
strap and bottom as follows:

1. Assemble screen in proper location.

2. Locate chamber assembly in proper orientation. Add
chamber strap.

3. Position housing bottom with the correct seal. (Re-
placement of seal is glways recommended.)

4. Assemble bolts or retaining ring and tighten.

\'s
Loosen connection pieces slightly. Turn meter upside down. .
putting gravity on your side. This will help eliminate the
possibility of the chamber assembly and/or screen compo-
nent dropping during disassembly and causing damage.

After repair or replacement of a meter component or as-
sembly, perform the calibration check and adjustment pro-
cedure to ensure that the meter is properly calibrated and
will operate in accordance with published specifications.
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Part Description

Register Cover, Plastic
Register Cover, Bronze

Pulse Transmitter AR/t
Register Assembly, Gallons
Register Assembly, Liters/M3
Conduit Adapter

Seal Screw

Mounting Screw

Shroud Top

Roll Pin’

Shroud Bottom

Chamber & Disc Assy., Std.
Chamber & Disc Assy., LCP
Chamber Retainer Strap
Spring Clip (High Temp. Only)
Screen

Bottom Seal "0" Ring

Housing Gasket, Buna N
Housing Gasket, Viton
Housing Bottom

-1

Models 25, 35, 40, 70, 120 and 170
5/8" - 2* Industrial Disc Meters — Bronze

-

[S'a H-'x

'.u’ 4 ...

8.

-Change Gear, Driver

Part Description

Housing Bolt

Housing Top

Conn. Assembly (2) 172°
Conn. Assembly (2) 3/4"
Conn. Assembly (2) 1*
Conn. Assembly (2) 1 1/2°
Conn. Assembly (2) 2"
Conn. Washer (1) 172
Conn. Washer (1) 8/4°
Conn. Washer (1)
Housing, Mach.

Gear Train (234:1)

Gear Train (30:1)
Retaining Ring :
Gear Train Assy. (234:1)
Gear Train Assy. (30:1)
Coupling (Series 76 Reg.)

Change Gear Driven




. Pelyethylene TANKS

4,900 Gallon

EZ KIEEN™
Storage Tank

Features:

®  Durable crosslinked polyethylene construction
* Highly chemical resistant

o E7 KLEEN™ tank with domed and sloped floor
o 3" PVC inlet and outlet valves with Viton seals
o 24" threaded manway

o Aluminum ladder with 24” work platform and
safety chain

o Available with optional mixing units and baffles
o Easily transported without wide load permits

.f ank Dimensions

102"
-3 Top Fill —Z PVC Vent

24" Monway
tid

— adder
Brocket
Aluminum
Lodder
N
TS 2
165
OF
1~ 800 - 742 - MM
460p0 4]
¢ s
)

Twe I PVC Butterfly Valves
w/ Viton secls, FIPT Outlets.

RENTAL (X} TANKS

TEMPORARY HAZARDOUS LIOUID CONTAINMENT SYSTEMS

4,900 Gallon Polyethylene Storage Tank

Technical Information

EZ KLEEN™ 4,900 gallon crosslinked polyethylene
storage tanks are durable, lightweight, compact and
offer a wide range of chemical resistance. These
tanks can be used to store waste water, storm water,
caustics, acids, fertilizer, contaminated ground water
and many other liquids. The EZ KLEEN™ sloped and
domed floor allows any liquid residue in the tank to
be easily flushed out. The 4,900 gallon tank is 8 or
86" in diameter and does not require a wide load
permit for hauling. Tank weight is 1,625 Ibs.

Material Specifications

High density crosslinked polyethylene construction
with a wide range of chemical resistance (Chemical
resistance charts are available). EZ KLEEN™ tank
with domed and sloped floor. Two 3” PVC Butterfly
valves with Viton seals. Aluminum ladder with 24"
work platform and safety chain.

RAIN FOR RENT PO BOX 2248, BAKERSFIELD CA 93303
(800) 742-7246 (805) 399-9124 FAX (805) 393-1542
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Assemblies

50 . BaASK19 .. 8553
h‘lo-oo%dm-ulhoubrmh

» Assemblies

- No. 1-3 4-Up
9'..-.._.-012'(12 ..524.42 $20.10

Z;:

»
J

| §2<| yuhrde

A

7

1-5 &-Up

.4 of overall hoss length.

VIABTER-CARR

WATER HOSE %

General-Purpose Medium-Pressure SIR wmr Hose

Mnmwm handiss most welering MOSE ASSEMBLIES—Avaiiabie in economical 25-
applostions—axcelient for Woldlhoumm- n h Il as In om lengths. To
e e dld'-w n.n'uso nns:snm a3 In cust nqu“

'nous—ruu SBR bese price pert W’mh

Cover: Black, abrasion-resistant SBR rubber. Rein-
foroement: icated. Couplings: Short- ~—Maximum oontinuous is 50 fost.
Range: —40° F 1o +120° F. Mmm&ﬂ.mm
' 80P Longth  80-PC Lonsth  Guetom Lowgth ' |

Working  Coupling MxF ngs MxF Coupl Baee Price; MxF

r No. WEACH No.  NET é".'én No.  NET EACH No.
B8200K85... $140.01 41 g X
173.40
201.29

- - BOT 0 W: §990
Illgh -Pressure SBR Water Hose

Designed for severs opersting conditions in querties, mines, end  stes! cabled wire. € upiings: M x F malieable won NPT, bolt-
construction work, this 1000-ps/ hoss mests M.8.HA.-1C-  interiocking clamp style. Tempersture : ~40° F to +200° F.
136 end is ais0 known 88 mine-spray hose. it resists crushing, kink- MOSE ABSEMBLIES—Available in economical 25-ft. anc S0-ft.

:\.?u;'nd oil m::t ;:'d. won ug!;un ‘::QI'I‘ or{l::: We .l." hoss without  lengths as well as in custom lengths. To ordu # custom-length as-
ings, an assemblies which inc coupli sembly, plesse specify the custom-length base price pert number,
congmuc'nou AND SPECIFICATIONS—Tube: BR rubber.  and the required.
Cover: Abrasion and oil-resistant yeliow Hypaion rubber with HOSE—Maximum continuous length is 50 fest. Plesse erder in
wrapped finish. Relntorcement: Two-braid  high-tensile-stre 8-1t. increments.
r HOSE ASSEMBLIES N HOSE ]
£8-PL. Longth 80-PL. Longth

:l EACH NO

50-Up
8$1.87
1.82
3
38711 8630K36...... 99.68 Ly
Heavy-Duty Buna-N/SBR Ilonll Water Hose

Flexible, reinforosd hose resists kinking and handies most Mng Fult Colt NET/FOOT
any marine, sutomotive, and industrial water appiicstion Longth . Part. Coil  Ful Coll
Rugged cover has good ozone and antitreeze resistance plus eo psi 12’ B297K31...83.49 $2.05
moderate oil resistence. Excoltom for wu(or-lyﬂom dmmng 57 psi 80 £297K32.... 3.85 .00
order in 5-ft. 52 psi 60’ BA207K33.... .78 3.20
OpNST'R CTION AND IPECIFICATIONS—‘TUN Buna-N 47 psi 60’ B297K3M4.... 3.98 .36
gmne) BR blend. Cover: Black wrapped neoprene. Rein- 43 psi 60’ B207K35.... 4.44 .76
: Synthetic fabric and tempered rugh-w'bon-nul 40 psi 80’ B2OTKIE ... 4.84 4.00
wirs helix. Temperature Range: 0° F to +212° F A5 psi 80’ B207K3T.... 8.82 4.78

Lay Flat PNC and Butyl llubbor Water-Discharge Nose

muwwmmuwm'umb hose. Tube and Cover: Premium PVC. Reinforce-
- IL Stores easily and unolls qur.kry Use it for most washdowny  ment: Two spiral plies and longitudinal synthetic
up applications. Plssse order in 5-ft. increments. cords. Tempersturs Range: «+5°F to +170°F.
.lllMl. Mv—wmongm designed for lowx!uun Maximum length :s 300 f1. 'M'""
water dncharr and drip imigation. Tube end Cover: PVC. Re- NEAVY —Also known as mill hoss, this
inforosment: Polyester-yam spiral ngogw Rangs:  polyester-cover hose resists mﬂdcw and rot. t's well-suited for construction-
+5°F to +170° F. Mulmum length is Fmp wpl 100% polyester.
‘mm—uunnmmm -ine e 0 e 130" F n-umm-son
— GENERAL DUTY="Trus Bius" color —— MEDIUM DUTY. oolor = HEAVY DUTY="RMill Whits" color —
lhu Wall Working NET/FOOT NET/FOOT uou Wall Working WET/FOOTY
Thik. No. 1-80 100-Up 1D  Thk. Pressure No. Thi. Pressure

Pressure [ -] 3
1‘/:' 0066 .80 psi ... A205K33. §0.82 $0.43 _1'%"..0.086"..200 psi ..5I10K3)..81.10 O.B% °......0.125°..125 pai .B804K13.81.14
Z...0.066". 00 pm B208K35.. 82 81 0.080"..175 psi .BI10K35.. 1.8 1.1391%" .0 125°..150 pei .. B804K18.. 1.12 8
24" 0.078°.80 psi ... B295K37. 84 .77 0. . . 1 2°.....0.156°..150 psi .B504K16.. 134 1.12
Y...0078". 70 pm B295K30.. 106 B8 0.008"..125 psi . B310K42.. 2857 214 2%° 01567150 psi .BEOAK1T.. 1.04 181
4....0082°. pm..mt(ﬂ.. 148 121 470110125 psi .B310K45.. 329 274 3'.._..0 1877..150 pai . B804K1D.. 210 153
6°....0.086°..50 psi ...5298K4Y.. 243 202 €°....0.118°..100 psl ..moxu.. e &34 4. 0.187°..150 ps! m.. 385 804
€. 0.106".45 pei ... B205K45.. 436 382 —

Lay Fiat High-Pressure Buna-N luhbor Wator-lllscllar.o llm
Hesvy-cluty hoss is ideal for the most de- mlmnmnwluhmommhm Mm
and washdown ; plosse dongth bese

Sanding Y price part number, and the length required.

tione. i atso meets NFPA 1961 for fire- M—Mubmneunhuoa h is 50 ft. Piease order in 5-fi. increments.

attack hoss. For fire hose and soosssories, — E ASSEMBUIES — NOSE ']

eu.pmm.. hose wm which Mose Wall Work MxF ings Sase Prioe, F

out and x ; Mx

inciude couplings. CONSTRUCTION AND Thi.  Pres. o, c:gucu No.  MET EACH ¥e. 1-49 B0-Up

SPECIAICA' Tube and Cover. Petro- e £.100° 200 pei .. ABS4BK171$112.00 45845KT1.817.14 45048KE1.82.31 $1.98

Shemical- anc azone-fesistartt yeliow Bune-N 17 ..0.110°..300 pei .. 48845K172 13284 4BB45K72.. 10.57 45845K62.. 2.7¢ &34

m)wmmmhmm Z.....0.130" ..300 psi.. A8045K174 171.84 45BASK74. 28.71 45845KE84 290

Sion resistance. Synthetic cir-  2V4" .0.140°,.300 pei .. 45845K 175 203.73 45845KT75... 30.71 40045K0S.. 4.18 354

Culr woven fiber. Couplings: Aluminum Mx F, ....0.140" 300 psi .. 45845K176 270.16 AB845K78... 45B45K08 .. AT1 498

NST. Yempersturs &: -36°F 0 +210*F &....... D.145° . 200 psi 177 353.28 ABBASKT? .147.14 4884BKE7 494
[ valiable in eco-  B°......0.150" .200 pei .. 45048K1 ASB45KTS . 21800 4BM4DKSES.. &.7T¢ 4&T2



| CTM-115
No'tc'. —rLg inF'utqf Co-cen*rai’u'u vied pof ﬂllf “‘/‘“/“f"”\‘ were obhined f'"‘ Me mest f/fu::,-ed

Qanfﬂ*"to.‘; oF Ofi.nf‘_‘ " 'ﬂ._e YI‘OV\J\-o,kf‘

1 Desi teri lations
Contgmingnts ~ Concentration  Removal Efficiency  PPM Removed |PPrm Remaing
Oil & Grease _ppm x Z95%
Peatachlorophenol ppm x 95%
Benzene 0.05 ppm x 20% ©.000 __|_ 004
Toluene 0..00S ppm X 70% —0.0035 ) 0.0013
Ethyl Benzene 0.05” ppm X 90% __0.0M5 0005
Xylene 0.3 _ppm x 95% _0.385 | 0.:$
Diesel /#2 Foel 70 ppm  x LLYA _e3q0_ | 2.l
: ppm X
# Remgual FFeren datn fro'...'leJL.' c&Tco, 1 nc...,p.¢+vnr efF He (21;'1-;;:,:_).'\ ,

Totalt ¢4.35 ppm | 716 pp
ontaminant Loadin
Total removed 6445 ppm x 0.0000084 = 0. cves'fpounds of arganics/gallon
0.0005 4 _Pounds of organics/gallon x g}‘zlv)i (flow rate) = 9,005 Y pounds of organics/minute
0-005 4 Pounds of ogranics/minute x 48 O - minutes operated/day = 2.§ 9 pounds of
organics/day
Media Consumption(50% absorption efficiency)
.6 _Pounds of organics/day -:-:{)_30 efficiency = 3 pounds media/day

Pounds of media/day x operating days/year = pounds of media/year

Estimated Bed Life - FC-3Y
(s)
300> Pounds of media in vessel + pounds of media/day = § 0 _days of bed life



Table 4-23. Water Sohubliity, Vapor Pressurs, Henry's Law Constant, K., and K,., Deta for Selected Chamioals (3) (Cantinued)

Wl
Sointy Presome  Comemunt
Chemicel Name CASS  EPA  ¢mpl)  (mmHg) (stm-m’mol) c-'é‘m Kow
1,3-Dinitrobenzene 90-85-0 4.J0E+02 180E+02  4.17E+O1
4,8-Dinitro-o-cresol 834-52-1 HPP  200E+02 SO0E-02 4AE-DS 240E+02  B.01E+02
2.4-Dinitrophenol 81-28-5 HPP  B.60E+03  149E-05 SABE-10 188E+01  3.16E+01
2,3-Dinitrooiuene 902-01-7 $.10E+03 B.30E+01 - 1.95E+02
2,4-Dinitrotoiuens 121-14-2 HPP  240E+«02 6.10E-03 BOOE-08 4B0E+01  1.00E+02
2,5-Dinitrotoiuene 616-15-8 1.32E+03 SA40E+01  1.90E+2
2.6-Dinitrotoluene ©08-20-2 HPP  1.32E«03  1B0E02 327E-08 820E+01  1.00E+02
3,4-Dinitrotoluens 810-30-9 1.08E+03 9.40E+01  1.95E+(2
Ethybenzsne (Phenylethane) 100414 HPP  152E«02 7.00E+00 B43E-03 1.10E+03  141E+03
Hexachiorobenzene (Perchiorobenzens) 118-74-1 HPP  G00E03  1.00E-05 @81E04 $90E+03  1.70E+05
————Hexachiorophene (Dermadex)————70-304————4.00E03 S 10E+04—SATESOT———
Nitobenzene 98-95-3 HPP  1890E+03  1.50E-01 220E-05 SBOE+01  7.08E+01
2-Nirophenol (o-Nitrophenol) 88-75-5 HPP  210E+03 B.75E+01
4-Nitophenol (p-Nitrophenol) 100-07-7 HPP  1.80E+04 8.13E+01
m-Nitrotolusne (Methyinitrobenzens) 99-08-1 4.98E+02 2.92E+02
Pentachiorabenzene 008-83-5 1.95E-01 8.00E-03 1.30E+04  1.85E+05
Pentachioronitrobenzene (Quintozens) 024888 TNMER 113804  8.18E-04 1.80E+04  2.82E+05
Pentachiorophenol 87865 HPP  1.40E+01  1.10E-04 2.75E-06 S.30E+04  1.00E+05
Phenol 108-95-2 HPP  9.30E«04 3.41E-01 454E07 1426401  2.88E+01
Pyridine 110-86-1 100E+08  2.00E+01 45TE+00
Styrene (Ethenyibenzene) 100-42-5 HSL  3.00E+02 450E+00 205E-03
1,2,3.4-Tetrachiorobenzene 634-66-2 350E+00  4.00E-02 1.80E+04 2.88E+04
1.2,3,5- Tetrachiorobenzene 2.40E+00 7.00E-02 1.78E+04 2.BBE+04
1.2.4,5 Tetrachiorobenzene 95-54-3 8.00E+00  5.40E-03 1.00E+03  4.68E+04
2.3.4,6-Tetrachiorophenol 88-90-2 7.00E+00  4.80E-03 $BOE+01  126E+04
Toluene (Methytbenzene) 108-88-3 HPP  B35E+02 281E+01 G37E-03 S00E+02 B3TER
1.2.3-Trichiorobenzene 87616 120E+01  2.10E-01 423E-03 TJAOE+03  120E+04
1,2,4-Trichiorobenzene 120-82-1 HPP  S00E«01 2090E-01 231E-03 8.20E+03  2.00E+04
1,3,5-Trichiorobanzene 106-70-3 8.80E+00 S.B0E-01 2.39E-02 820E+03  141E+04
2.4,5-Trichioropheno! 95954 HSL 1.19E+03  1.00E+«00 2.18E-04 890E+01  B25E+03
2,4,8-Trichioropheno! 88-06-2 HPP  8.00E+«02 120E-02 9.80E-08 200E+«03 7.41E+03
1.2.4-Trimsthylbenzene (Pssudocumens)  95-83-6 8.76E+01 2.03E+00 BI57E-03
Xyeione (mixed) 1830-20-7 HSL 1.98E+«02  1.00E+01  7.04E-03 240E+02  1.83E+03
m-Xylene (1,3-Dimethyibenzene) 108-38-3 1.90E+02  1.00E+01 107E-02 ORE2  182E+03
o-Xylene (1,2-Dimethybenzens) 9547-8 1.7SE+02  8.60E+00  6.10E-03 B0E«02 BHIELR
P-Xylene (1,4-Dimethylbenzens) 106-42-3 198E+«02  1.00E+01 7.0SE-03 Q70E«02 141E+03
Polyaromatic Hydrocarbons
Acenapthene 83-32-9 HPP  342E+00 15503 B20E-05 4B0E+03  1.00E+04
Acenaphthylene 208-96-8 HPP  SS90E«00 200E-02 148E-03 2850E+03 S5.01E+«03
Anthracene 120-12-7 HPP  450E02  1.95€-04 1.02E03 1ADE+04 282E+04
Benz(c)acridine 25514 1A40E+01 100E+03 3.83E+04
Benzo(a)anthracene 86-55-3 HPP  B70E03 22008  1.18E-08 1.38E+06  396E+D5
Benzo(d)iucranthens 205-00-2 HPP  140E-02  B.00E07  1.19E-05 SB0E+05  1.15E+08
Benzo(k)fucranthens 207-08-9 HPP  430E03  B.10E07 384E-05 ES0E+05  1.1BE+D6
Benzo(g.h.iperyiene 191-24-2 HPP  T00E04  1.03E-10 B.34E-08 180E+06  324E+08
Benzo{a)pyrene 80-32-8 HPP  120E03  QG0E00  1.B5E-08 S.80E+08  1.15E+08
2-Chioronsphthalens 91587 HPP  G74E«00 1TOEO2 427E-04 1.32E+04
Chrysene 218-01-9 WP 180E03  6.30E00  1.05E-08 200E+05 4.07E+05
Dibenz{a.hjanthracene 83-70-3 HPP  BO0E04  1.00E-10 7.33E-08 $.30E+08 G31E+08
12,7 8-Dibenzopyrene 189-55-9 1.01E-01 130E+03  4.17E«08
7.12-Dimethytbenz{a)antfracens 57978 . 440E-03 4T8E+05  8.71E+06
Ruoranthene 206-44-0 HPP  20BE-01 B.00E-06 B.48E-08 QBOE«04  7TH4E+04
=3 Fuorens (2,3-Benzidene) %737 HPP  1BBE+00  T.10E-04 GA2E-0S 7.30E+03  1.B8E+04
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Cirbon Calculations - Liquid Phase

!utormaﬂon Necded :
Flow Rate / o gpm Contaminants 0,7 H ppm Effluent Limit ppm

Caicalate . per day of mumiums in the wastcstream

fowrate_ 1O mxeonoenmﬁono-“(__ppmxm&im 0.0 m {bs/day of contaminant

gpm.ppm
Calcuhle GAC usage, nﬂng isothera dsta

Q. . Jday GAC used
25 wGAC Loading (from isotherm) ~ ~use BEWNRENE /5SOTHERp Fok Mosy CoNSE€Ryarive
rexuiys.
Factor interference from background orgunics
Typically, background organics are only 1-2 ppm.
_ Determine Capacity Reduction fiom chart below
A5 sseayGACusedx 1, 25 _(percent reduction) = _ 3. / Total Ibs Jday GAC used

Determine Mimimum Vessel Diameter {check PIBs)
Hydraulic loading 4 gpm/sq.fi.
fowrye  gpm, - sq.ft.
4 gpmsqf.

Determine Minimum Contact Time
Determine % removal, then find Contact Time from chart below

]- JIarpctconcentration _____pom X100=__ _ %remowval
influcnt concentration Ppm

Determine Minimam Bed Voleme

——ae $PT . min. contacttime § cuft _ .. aufL I3 cu ‘_‘ x 7' ,J.'!*
7.48 gal. ’° g
In Liquid phase sdsorption, it is recommended to use at Jeast two beds in series. v 10 SR
_@f+2beds=_______ cuftexh Conr1ATT

Check vesee! PIBs for minimum bed volu'ne, and considering Now rate, sclect minimom vesyel size.

Estimste Bed Life
b OLW - days of bed life
Ibs./day of GAC wed
___Rftects of Background Organics on Adsorption Rale of Thumbd Carbon Coatact Time
Contamingst Level Capacity Redaction 1 | Removal % EBCT (min)
ASppm 3% 90 y X3
1.5 ppm . 20% 95 T 10
0.)5 ppm % 1 » 125-15
0.015 ppm 50% - 9.5 15-20
99.99 . 20- 23
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LOADING ON CARBON

BENZENE
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LOADING ON CARBON, MG/G

10000 = . T Tlllll’ —TTTTTI | ﬂnr[ ™7 ITHHI T
= ' ﬂ
B v mq‘noomco GCW 112X40, BA 2. 93 K=14.5D2 ; 1/N=0.36 ]
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LOADING ON CARBON, MG/G

/“L KN
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O0-XYLENE
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= ! i
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[

8

>10-100 mgAL G
iP1 P

81 66  :8

F1 [e5-084+ iF

P 2

8 8

> 100-1,000 ygit. F2 >80 if
F3 2

B ]

0->76 iF

P

iB

> 10-100 mgAL

> 100-1,000 gL

F 186

P1

>86

B2

99+

Fe

o o] @] v | @] v 7] @ ©] 7] @} v nl
- Nl -

P3

>76

B1

>80

W VN Ty YN W VM) @y VN @YY

@
-rf

eee fluen

."“ﬂ"‘" ioinio|ojnieio|™

serobic fixed film lincluding trickling

biological contactors)

AirS air stripping

ASG aerobic suspended growth {including
and/or sequencing batch reactors)

AS/PC activated sludge/powdered carbon

ChQ, oxidation (chigrine, 0zane, peroxide)

ChPt  chemical precipitation

Fil filtration
GAC  granular activated carbon
1E ion exchange

NA nat applicable {or incidental removal ©
NDF no data found

RO reverse osmMosis
uv ultraviolet radiation (including ozone, p

Number of studies from which data were ext
F = full-scale
P = pilot-scale
B = bench-scale

Note: A/l dats in this table sre from EPA/RREL Treptability Datsbese and sre
rounded to the lowsst multiple of five.
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Table 4-12. Treatabiiity Data for Ethyibenzene
. _
Physical/Chemical Trestability Date: -5 ... .
Reported Removal Efficiency (%) SENEES S _
Infent Cono. Rengs |~ AV 1 " "GAc 3 RO “Chit . “Cho, -
> 100-1,000 mg/L iF F F 3 3
P P P P P
8 8 B B a
>10-100 mgiL 3 F F F F
0+ P1 P NA P NA iP NA iP
) 8 8 B 8
>1-10 mgiL F F 86 iF 1 F F
(13 P 1 P [ P P
B 86 81 8 5 -10 B2 8
> 100-1,000 gL >88 if 1 |[>90->96iF 2 F F ¥
] P P P ?
) 8 8 8 0
0-100 gL 3B ->00 iF3 | 38- >68 iF 4 F F F
>890 P 1 >80 P 1\ 70-90 :P2 1P P
] 8 H (] HX >10- >48:8 2
choacal T - KEY:
Reported Removel
, L e ey AFF  aerobic fixed film {including trickling filters and/or rotating
influent Cona. Range | . e ASPC N l‘):d:g;c;:ncmtactors)
2 Cni L r stripping
>100--1,000 mgAL. F F F ASG  serobic suspended growth (including activated siudge, sersted lagoons,
P P P snd/or sequencing batch reactors)
AS/PC activated siudge/powdered carbon
8 8 8 ChO, oxidation (chiorine, ozone, peroxide)
>10-100 mgi. o9+  IF1 F F ChPr  chemical precipitation
P P P~} GAC granular activated carbon
Fyry 81 8 B 1E ion exchange
NA not applicable {or incidental removal only)
>1=10 mglL >96 -89+ \FB F F | NOF  no data found
3 3 P RO reverse osmosis
l UV ultraviolet radistion fincluding ozone, peroxide, or both)
B 8 [
> 100-1,000 pg/L 80-99+ !F12 F 20 Fi1 IlFul_anoLmstu'edlas from which data were extracted:
76->96 P68 P 70 P P = pilot-scale
%0+ I8 %9+ 181 B B = bench-scale
. Note: All data in this table sre from EPA/RREL Treatabfiity Dstabase end are
0-100 Rt L S L 90 __iF 1 ¥ rounded to the lowest muitipie of five.
>85 -89+ 1P 2 >76 1P 1 S88 P 1
9 + B1 [>76-90+:82 8
. -




Table 4-18. Trestability Deta for Toluene

> 100-1,000 mg/L F 0-86 iF2 F
(4 P P P
8 8 B [
> 10-100 mgAL %0+ iF 1 99+ iF1 F 3
90904+ (P2 99+ (P 1 NA L. NA NA 7
90 B¢ 8 ] []
>1-10 mgiL 96 -00+ if 2 F o6 F 1 3
P P . P
B ) CX] L 65-16 82 )
>100-1,000 sl 99+ iF1 | 40->96 iF3 ™) F F
P P ] P ]
° hd 8 0 B\ [ >88 B 1
0100 Mg/l [ 30->06 iF3 [>30.>06iF 4 F F
96 - >06 (P 2 P ] @  :P1
""" T8 8 ) S
KEY:
AFF  serobic fixed film lincluding trickling filters and/or rotating
_ biological contactors)
i AirS  air stripping
>100-1,000 mgAL. F F F ASG serobic suspended growth (including activated siudge, serated lagoons,
s 1P 3 P and/or sequencing batch reactors)
—ead AS/PC activated studge/powdered carbon
8 8 L] ChO, oxidation (chiorine, ozone, peroxide)
> 10100 mgAL 9+ IF 2 3 F ] g:"" fimm"g:' precipitation
3 ] 4 GAC  granular activated carbon
8+ 181 ) 8 IE ton °"°".'"g‘
NA not applicable {or incidental removal only)
>1=10 mgAL 85 -00+ [F10 F F NDF  no data found
Ty P 3 P RO reverse osmosis
uv uitraviolet radiation (including ozone, peraxide, or both)
(13 81 o+ 181 )
> 100-1,000 gL 0-090+ |F22 99+ JF1 >06 [F2 dem'” from which data were extracted:
60 -99+ PO >0 P1 P P = pilot-scale
EL T TS %0+ 183 5] B~ h-scale
0100 s/l >80 - 90+ 'F 22 F 05 .>08 !Fa m“‘”g:&h'”ﬁ:‘*gmm Treatebiity Datobese and sre
>26 P9 >86 IP1 P rounded fowest mult )
B >80 1B 1 B




Table 4-21a. Treatabiity Data for m-Xylene

> 100-1,000 mg/L F F [3
P P P
B8 8 8
> 10=100 mg/L F F NOF NA F NA NOF
iP iP iP
B 8 []
>1=10 mgL F F F
P [4 P
B 8 10-46 :82
> 100=1,000 pg/L F >05 F1 F
[ 4 P
8 8 8
0-=100 sl 16-26 iF2 20 - >890 iFJ F
>70 P11 P iP
H] ) i8

F 3
P 0
) 5
> 10=100 mgL F F
P [
B .
>1-10 mgi %9+ IF3 F
0 7
B 0
> 100--1,000 gL F F
P 7
0 »
0-100 pAL >6->06 |F3 F
P 7
B 8

]
[]
A

-l

- ada ae

serobic fixed film (including trickling fitters and/or rotating
biological contactors)
8ir stripping

ASG serobic suspended growth (including activated siudge, sersted lagoons,
snd/or sequencing batch reactors)
AS/PC activated sludge/powdered carbon
ChO, oxidation (chiorine, ozone, peroxide)
ChPt chemical precipitation
Fil filtration
GAC granular activated carbon
IE on exchange
NA not applicable (or incidental removal only)
NDF  no data found
RO reverse osmosis
uv uitraviolet radiation (including ozone, peroxide, or both)
Number of studies from which data were extracted:
F = full-scale
P = pilot-scale
B = bench-scale

Note: ANl dets in this table sre from EPA/RREL Trestsbiity Detsbase and sre
rounded to the lowest muitiple of five.
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Table 4-28. Summary of Carbon Adsorption Capacliies (5)

' Capac
Compound - : w Compound ("'9’9')1'y
Acenaphthene 190 Cytosine® 1.1
Acenaphthylene 11 Obenzo{ah)anttracene 69
Acstophsnone 74 Dbromochioromethane 48
2-Acetylaminofiuorens 218 1,2-Dibromo-3-chioropropane 83
Acridine orange 190 1,2-Dichiorobenzene 129
Acridine yelow® 1,3-Dichiorobenzene 18
Acrolein 12 14-Dichiorobsnzene 121
Acryloriile 14 3,3-Dichiorobenzidine 300
Adenine® n Dichlorobromormethane 79
Aldrin a1 Dichiorodiphenyidichioro-
4-Aminobiphenyl 200 efviene (DDE) 232
Ansthole® 00 Dichiorodiphenyitrichioroethane (DDT) 2
o-Anisidine® S0 1,1-Dichiorosthane 18
Anthracene 76 1,2-Dichloroethane 36
Arocior 1221 2 1.2-4rans-Dichioroethene 3.1
Arocior 1232 1,1-Dichioroethylene 49
.9 Benzene 10 2 4-Dichiorophenol 157
alpha-Benzens hexachioride (alpha-BHC) /a3 1,2-Dichioropropane 59
beta-Benzene hexachioride (beta-BHC) 220 1,2-Dichioropropene 82
T Mxl:’)lbﬂde 256 Disidrin 606
(camme Lindane Disthryt phthalate 10
Benzidine diydrochloride 20 4-Dimethylaminoszobenzene 249
Benzo(k)fucranthene 181 N-Dimethyiitrosamine 6.8 x 10%
8 4-Benzofiuoranthene s7 2.4-Dimethyiphenc! 78
Benzoic acid ars Dimethyiphenyicarbinof 210
Benzo(g h.)perylene 1] Dimethy! phthalate
Benzo(a)pyrene M 48-Dinitro-o-cresol 1::
Benzothiazole® 120 2 4-Dinitrophenol 33
Bis(2-chiorosthoxy)methane 1 2.4-Dinitrobiuene 146
Bls(2-chioroisapropyf)ether 24 2.6-Dinftroboluene 145
Bis(2-sthythexyf)phthalate 11,30 Diphenylamine 120
Bromotorm 2 1,1-Diphenythydrazine 135
4-Bromopheny! pheny! ether baad sipha-Endosultan 164
8-Bromourac “ beta-Endosuttan 615
Butybenzyl phihalate 1520 Endosulfan suttate 886
N-Butyiphthalate 20 Endrin 666
Carbon tetrachioride NS Evymenzens 53
Chlordane 245 Ethylenediaminstetraacetic acid 0.86
Chiorobenzene " Fuoranthene 664
p-Chioro-m-cresol . 124 Fuorene 330
Chiorosthane 050 $-Fuorouraci® 55
2-Chiorosthyl vinyl ether 3 Guanine® 120
Chioroform e 28 Heptachior 1220
2-Chioronaphthalene 20 Heptachior epoxide 1,038
1-Chioro-2-nitrobenzene 130 Hexachiorobenzene 450
2-Chiorophenol 51 Hexachiorobutadiene 258
4-Chioropheny! pheny! ether m Haxachioroethane 97
S-Chiorouracit 25 tsophorane a2
Cycichexanone® 62
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Table 4-28. Summary of Carbon Adsorption Capacities (5) (Continued)

Ca

Compound (mg/g Compound m

4.4'-Mathylene-bis(2-chloroaniiine) 190 Thymine® 27

Methylene chioride 13— Tolusne 26
— Naphthalene 132 1,2,4-Trichiorobenzene 157

aipha-Naphthol . 180 1,1,1-Trichiorosthane 25

beta-Naphtho! 200 1,1,2-Trichiorosthane 58

sipha-Naphthylamine 160 Trichiorosthens 28

beta-Naphthrylamine 150 Trichiorofluoromethane 56

p-Nitroaniline® 140 2,4,6-Trichiorophenol 188

Nitrobenzene 68 UradP 1M

4-Nitrobiphenyl 370 —> p-Xylens 85

2-Nitrophenol N o9 Not Adsorbed

4-Nitrophenol 76 Acetons cyanchydrin

N-Nitrosodiphenylamine 220 Adipic acid

N-Nirosodi-n-propylamine 24 Butylamine

p-Nonyiphenol 250 Choline chioride

Pentachiorophenol 150 Cyciohexylamine

Phenanthrene 218 Disthylens glycol

Phenol 21 Ethanol

Phenyimercuric acetate 270 Hexamethylenediamine

Styrene 120 Hydroquinone

1,12,2-Tetrachioroethane " Morpholine

Tetrachiorosthene 51 Triethanolamine

1,23 4-Tetrahydronaphthalene 74

. Adsorpﬁon capacities are calculated for an equilibrium concomnﬁon of 1.0 mp/l. at neutral pH.
® Compounds prepared in “mineralized” distilled water containing the following composition:

ton Conc.(mgh)  lon Conc. (mglL)
Ca®™ 100 cr 7
K 12.6 SOe- 100
Mg™ 253 Akalinty 200
Na' 2 PO - 10

After the test plan has been developed, bench-scale jar
tests should be performed in accordance with the test
plan. Consideration should be given to technology se-
lection and proper treatment sequence after a review of
the characterization data is complete.

For most treatment steps, a series of small-scale jar
tests can be performed to select effective treatment
chemicals and to determine an appropriate range of
dosages and reaction times for further tests. Stand-
ardized bench tests are then performed on larger vol-
umes (usually 1 L) to obtain design factors that are
effective in the planning and design of pilot plant and
full-scale treatment equipment. Based on these test re-
sults, a larger sample is commonly treated to provide
sufficient sample for the next treatment step. Prepara-
tion of treated samples for the performance of a stand-
ardized bench test always starts with raw sample, and
the preliminary treatment tests are performed in such a

manner as to minimize the inadvertent ioss of sample
components important for the evaluation of data from
the bench test.

4422 Optimization Testing

In-depth optimization testing on the selected processes
or treatment trains should be provided before the equip-
ment is selected. This additional test sequence provides
further insights into how the technology will react under
varying water characteristics and flow rates. Also, oper-
ating parameters can be evaluated to improve perform-
ance and/or reduce costs. To aghieve this level of
testing, it may be necessary to initiate pilot plant testing.

4.4.2.3 Design Verification

Data derived from treatability studies are very useful for
full-scale treatment system design. Chemical doses, pH,
settling rates, oxygen requirements, air-to-water ratios,



ANALYTICAL RESULTS OF GROUNDWATER AT
BUILDING 566, NAVAL WEAPONS STATION-EARLE



TABLE 34
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - AOC 568
CTO 206 UST REMEDIAL INVESTIGATION REPORT
NWS EARLE, COLTS NECK, NEW JERSEY

Page1of 4
SAMPLE NUMBER: S66/1-MW-01 566/1-MW-02 566/1-MW-03 566/1-MW-04 $66/1-MW-05 566/1-MW-06 $66/1-MW-07 T NIDEP
LOCATION: 566/1-MW.01 $66/1-MwW-02 | ' 566/1-Mw-03 $66/1-MW-04 566/1-MW-05 566/1-MW.08 566/1-MW.07 Groundwater
DEPTH (FEET): Qualty
LABORATORY 1.D.. 2519728 2519729 2519734 2519730 2520365 2520368 2519732 Standard «
MISCELLANEOUS ugh. ug/L ug/L ug/l ught uglt. ug/t ught
[dieselllz fuel wa na n/a 71000 n'a n/a 48000 IL
SEMIVOLATILES ug/L ugft. ugft. ug/L ugfL ug/L ugft
2 4-dimethyiphenol 90 uf 90 U 20 J 40 J 100 u 90 ) 40 J"
2-methylnaphthalene 90 u| 90 v 90 ul 200 140 90 ul 23 " .
2-methyiphenol 90 u| 90 u 90 U 100 u 30 I 90 u 90 7] -
4.methyiphenot 90 u] 90 u 90 u 100 u| 40 Jl 90 u 90 u -
acenaphthene 90 ul 90 u 90 u 10 J| 50 JI 90 U 80 Ju 400 “
acenaphihylene . 90 u 90 7| 90 u] 10 J| 100 u| 90 v 20 J .
snthracene 90 u 90 u 90 u 10 J 100 ul 90 1] 20 J 2000 ||
butylbenzyiphthalate 90 u] 90 u 90 u 100 UJI 100 wl 90 w 1.0 4 100
carbazole 920 yj 90 u 90 v 70 0| 80 L v 80 J - “
di-n-butyiphthalate 90 u| 90 . U 90 u[ 10 ul ™ 100 vl 90 v 90 U 900 ]|
dibenzofuran 90 u 90 U 90 u| (X)) J 20 J| 90 u 60 3 .
diethylphthalate 90 vl 90 u 9.0 u| 100 u| 100 u| 20 1] 90 v -
fuorene 90 u] 90 U 90 u| 1.0 JI 5.0 JI 9.0 1] 14.0 Il 300 “
isophorone 90 u| 90 v 90 U 10.0 u{ 100 U 90 u 90 u 100
naphthalene 90 uj 90 u| 20 J 130 740 90 uj 140 -
phenanthrene 9.0 u 90 u 90 u 140 1.0 J 90 v 190 -
phenol 90 v 20 J 90 v 100 u 100 ul 80 u 90 v 4000
pyrene 90 uf 90 u 90 ul 100 w| 100 KL uJ 10 J 200
" T.1C. semivolatiles 180 NJI 150 N3l 340 N3] 1100 NJ| 680 NJl 700 NJ| 2560 NJ - ll
NOTES:
. ~ NJDEP Groundwater Quality Standards, February 1993
€ ~  Value exceeds NIDEP cleanup criteria.
J - Value is considered estimated due o exceedance of techmcal quality control criteria or because resull is less than the Contract Required Quantitation Limit (CROL)
NJ - Result is considered femalively identified with an estimated concenlration because lentalively identified compounds are uncalibrated.
X --  MOL/PQL exceeds remedial standard.
1} - Value is 2 non-detected resull as reported by the laboratory or as qualified based upon blank conlamination.
us - Non-detected resull is considered eslimaled due to exceedance of lechnical quality control criferia.
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- - : TABLE 34
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - AOC 568
CT0 206 UST REMEDIAL INVESTIGATION REPORT
NWS EARLE, COL;IS NECK, NEW JERSEY

Page 20l 4
SAMPLE NUMBER: 566/1-MW-01 566/1-MW-02 566/1-MW-03 566/1-MW-04 566/1-MW.-05 566/1-MW-08 56671-MW-07
LOCATION: 566/1-MW.-01 566/1-MW-02 " 566/1-MW-03 S66/1-MW-04 566/1-MW-05 566/1-MW-08 566/1-MW.-07
DEPTH (FEET):
LABORATORY 1O 2519728 2519729 2519731 2519730 2520365 2520368 2519732
VOLATILES - ugh uglt uglL uglt uglL uglL uglt.
2-butanone 100 ul 100 . u|l soo u| Jo0 .|| 100 u| 100 u| 100 u 300
4-methyl-2-pentanone 10.0 ul 10.0 u 50.0 u| 10.0 u 100 u| 100 u| 100 u 400
benzene 100 X u| 120 E 500 X U 110 E 100 X u| 30 E JI "o E 1.00
carbon disulfide 100 u| 10 J  soo ul 100 T T vl 100 uf 100 u -
ethybenzene 10.0 UF 6.0 J 500 u 47.0 . 100 100 U 47.0 700
toluene 100 u 100 u 50.0 u 2.0 Jt 10 3 100 U 20 J 1000 )
xylene (total) 10.0 ul 120 500 X U| 290 3 730 € 100 vl 300 [ 400 "
T.1.C. volatiles 100 UJI 100 wl soo w| sto NP 330 N 180 NJ| 640 NJ - "
NOTES.

. ~  NJDEP Groundwater Quality Standards, February 1993.

E - Value exceeds NJOEP cleanup criteria.

J —  Value is considered estimated due to exceedance ol technical quality control criteris or because result is less than the Contract Required Quantitation Limit (CRQL).

NJ ~ Result is considered lentatively identified with an estimaled concentiation because tentatively identified compounds are uncalibrated.

X ~ MDUPQL exceeds remedial standard.

U ~  Value is 2 non-detected result as reporied by the laboratory or as qualified based upon blank contamination.

UJ -~ Non-detecied resull is considered estimated due to exceedancs of technical qually conlrol criteria.

3-13
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SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - AOC 6¢8

TABLE 34

CTO 206 UST REMEDIAL INVESTIGATION REPORT

NWS EARLE, COLTS NECK, NEW JERSEY

Page 3 of 4
SAMPLE NUMBER: 566/1-04W-08 $66/1-MW-09 $66/1-MW-10 Average .- cee cee NJOEP
LOCATION: S66/1-MW-08 $66/1-MW-09 566/1-MW-10 | concentration .- .e- cee Groundwater
DEPTH (FEET): Qusiity
LABORATORY 1.0.: 2510733 251974 2520369 Standard ¢
MISCELLANEOUS ugl ugh uglL ug/l. ugh.
dieseV#2 tuel 8000 uj na na 12,700 -
SEMIVOLATILES uglL ugh. uglt ugit. ugit
2.4-6imethyiphenol 90 ul 100 uj 90 ul 42 100
2.methyinaphthalene 6o 4 150 J 140 88.4 N
2-methyiphenol 90 u| 100 u| 90 uf 44 -
4-methylpheno! 20 ul_ 20 J 90 u 42 -
acenaphthene 90 wl 20 J 40 J 53 400
scenaphihylene 20 UJI 100 uJ 10 J 48 -
anithracene 9.0 UJl 100 uJ| 90 u| 50 2000
butylbenzyiphthalate 2.0 wl 100 uyf 90 w72 100
carbazole 90 ml 30 JI 30 J[ 58 -
di-n-butyiphthatate 10 J 100 uf 90 Ul 48 800
dibenzofuran 90 uy 20 3 30 I 45 .
diethylphthslate 90 m| 20 JI 90 u| 48 -
fluorene 90 U.ll 10 .|| 60 J| 64 300
isophorone 90 ulf 10 J| 90 vj 41 100
naphihalens 50 Jl 110 J| 100 574 -
phenanthrene 20 u.:l 1.0 - JI 70 3 69 .
phenol 90 u| 1o J| 90 U 40 4000
pyrene 90 UJI 100 us 90 wl .72 " 200 ||
[[¥7C semivolatites 270 Ni| 780 WNi| 960 N)| T 6928 - I

NOTES:

E = Valus exceeds NJDEP clesnup critens.
J =~ Valus is considered estimated due Ic exceedance of technical qustity control criteria of because result s less then the Contract Raquired Quantitation Limit (CRQL).

NJ = Resul is considered tentatively identified with sn estimated concentration because tentatively identified compounds are uncalibrated.

X -~ MDLPQL exceeds remedial standard.

(V) = Value is 8 non-detected result as reporied by the laboratory or as qualified based upon blank contamination.
UJ ~  Non-delecied resul is considered eslimated due (0 exc

-~ NJOEP Groundwater Quaiity Standards, February 1993,

pry

-# of tech

ical quality control criteria,

3-14
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TABLE 34
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - AOC 586
CTO 206 UST REMEDIAL INVESTIGATION REPORT
NWS EARLE, COLTS NECK, NEW JERSEY

Paged ot 4
SAMPLE NUMBER: S66/1-MW-OB | S66/1-MW09 | 566/1-MW-10 Average .- .- .- NJDEP
LOCATION: 566/1-MW.08 566/1-MW-09 566/1-MW-10 Conceniration ces aee Groundwater
DEPTH (FEET):
LABORATORY 1D.: 2519733 2319734 2520369 Standard o

[ voLaviLEs upf. ugh ugft T ught " ogiL |
2-butsnone 10.0 u| 100 ul 100 v 6.8
4-1methyl-2-pertanone 100 u| 10 ) u 66
benzene 10 J 220 E 70 E J 13.7
carbon disutfide 8o J| 100 u 100 u 69
ethybenzens 100 ul 20 o 208
tolvene 100 u| 30 J 20 J 55 1000
xylene (fotaf) 40 JI 100 E 130 € 969 400
T.AC. volatiles 51.0 NS] 160 NJ| 440 N 2319 -
-’
NOTES:

- NJDEP Groundwsier Quaity Standsrds, February 1993,
E - Value exceeds NJOEP cleanup criteris.
J = Vslue Is considered estimated due (o exceedance of iechnical quality control criteria or because result is less than the Contract Requived Quantitation Limit (CRQL).

NS - Resull is considered tentatively identified with an estimated concentration because tentatively identified compounds are uncalibrated.
X -~  MDLPOL exceeds remedial standard.

U «  Value is 8 non-delecied result as reporied by the Iaboratory or as qualified based upon blank contamination.
ul - Non-detected result is considered estimated due to exceedance of lechnical quality control criteria.

3-15



Wetland Restoration Plan

The proposed remediation will impact approximately 0.01 acres of freshwater wetlands.
The wetlands to be impacted occur in two ditches located to the south and southwest of
Building 566 (Figure 2). These wetland areas are currently vegetated by emergent
species. A December 8, 1994 wetland delineation, prepared by Brown and Root
Environmental (BR Environmental), areas determined that the wetland ditches were
vegetated by a mix of rushes (Juncus spp.) and fescue (Festuca sp.). An August 5, 1997
site investigation by Foster Wheeler Environmental Corporation (FWENC), determined
that the ditches were predominantly vegetated by soft rush (Juncus effusus), burreed
(Sparganium americanum), dark-green bulrush (Scirpus georgianus), and switch grass
(Panicum virgatum). Common reed (Phragmites australis) was also dominant in sections
of the ditches. During the December 8, 1994 and August 5, 1997 site investigations,
water was observed at or near the surface of both ditches. Soils were classified during the
1994 site investigation and were determined to consist of a Manahawkin muck inclusion.
The lower portion of the area adjacent to the ditches consisted of soils with an 8 to 10
inch surface layer of black organic muck on top of grayish brown sand.

Wetlands impacted during excavation of contaminated soils will be restored to original
grade using clean fill and seeded with the following mix:

Species Seeding Rate Pure Live Seed (PLS) (1b./acre)
Winter Wheat (Triticum aestivum) 90
or Winter Rye (Secale cereale) 56

. ove ™ d B E P
Birdsfoot Trefoil (Lotus corniculatus) 6 P f::; A‘;ﬁ {f f i /L‘iu‘,_, )
ReedC G (Phalari . ; 10
Redtop (4Agrostis alba) 3

Birdsfoot trefoil shall be inoculated with a standard culture of nitrogen fixing bacteria not
more than one year old and shall be specific for Birdsfoot trefoil. Material other than pure
live seed shall comprise only nonviable seed, chaff, hulls, live seed of crop plants other than
those specified, harmless inert matter and weed seeds except that weed seeds other than
seed of noxious weeds will be permitted up to one percent of gross weight of each kind of
seed.

Seeding shall be performed between March 15 and June 1 or August 15 and October 1. All
disturbed areas will be graded and fertilized prior to seeding. The fertilizer shall be a 10-6-4
fertilizer containing a minimum of 10 percent nitrogen, 6 percent available phosphoric acid
and 4 percent soluble potash. It shall be applied at a rate determined by laboratory test
recommendations. Fertilizers and seed may be mixed together immediately before placing.

All seeded areas shall be mulched with straw. Mulch shall be spread uniformly in a
continuous blanket of sufficient thickness to completely hide soil from view. Mulch may
be spread before or not later than three days after seeding unless otherwise approved.



Anchorage to hold mulch in place may be applied by an approved method during or
subsequent to mulching operation.

In addition to seeding, soft rush (Juncus effusus) will be planted at specific locations, as
shown on the Werlands Mitigation Map (Figure 3). Planting shall be performed between
May 15 and September 30. Spacing for soft rush plants will be 1.5 foot on center which
will allow for uniform aerial coverage within three years of planting. Soft rush shall be
grown in 2" peat pots. Roots shall be white and developed through the sides and bottom of
the peat pot. Peat pots shall be planted with a trowel. Peat pots shall be placed vertically in
the dug hole. The soil shall be tamped to secure the plant in place and compact any air
pockets.
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State of Netw Jersey

ghnstine Todd Whitman Department of Environmental Protection Rober! C. Shinn, Jr
overnor ' er
Coaunissioncy
Land Use Rmgulation Prugcam
PO Box 430

501 mast State, 2™ Flcor
Truanten, NJ 08625-0438
Tel. # (50W) 292-1235 Fax # (609) 292-8115

'&BQQW

A. N. Kuntzleman

Department of the Navy

Northern Division

Naval Facilities Engineering Command
10 Industrial Highway

Mail Stop, # 82

Lester, PA 15113-2080

RE: Authorization for Freshwater Wetlands Statewide General
Permit, Water Quality Certification and Waiver of
Transition-Axcao for Access;

File No.: 1331-90-0034.23

Applicant: Department of the Navy

Building # 566, Naval Weapons Station Earle
Block: 4 56; Lot: 4 1

Colts Neck Townsihiip, Monmouth County

Dear Ms. Kuntzleman:

The Land Use Hegulation Program has reviewed the referenced
application for a Statewide General Permit aulhorization pursuant
to the requirements of the Freshwater Wetlands Protection Act
Rules at N.J.A.C. 7:7A. The proposed activity is authorized by
Statewide General Permit No. 4, which permits regulated
activitieg, which are undertaken for the investigation, cleanup
or removal of hazardous substances. This permibt for activities
in wetlands and/or open water includes a Water Quality

Certificate for these activities.
Limit of Authorized Disturbanae

Based on site plans consisting of one sheet entitled, “U.S.
Navy RAC, Naval Weapons Station Earle, Building 566 UST
Remediation, Figure 3 Wetlands Restoration Map”, undated, and
prepared by Foster Wheelexr Environmental Corporation, the
authorized activity involves the disturbance of 0.01 of an acre
of wetlands and/or State open waters and associated transition
area for the remediation of contaminated soils. Any additional
disturbance of freshwater wetlands, State open waters or
transition area shall be considered a viclation of the Freshwater
Wetlands Protection Act unless the activity is excmpt or a permit

New Jevey is ao Equal Oppurtprdty Exnyployer
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is obtained prior to the start of the disturbance from the Land
Use Regulation Program,

Permit Conditions

The activities allowed by this authorization shall comply

with the following conditions. Failure to comply with these
conditions shall constitute a violation of the Freshwater
Wetlands Protection Act (N.J.S5.A. 13:9B-1 et.sed.).

Special Conditions

1.

'Fill material uscd to backfill excavated areas within the

wetlands must replicate the existing soil .characteristics.
and be obtained from a local source. The upper 8” of the
excavation must be backfilled with top soil containing a
high organic component. .

The seeding specification for the wetlands restoration is to
be revised to remove the reed canary grass.

'In addition to the above conditions and the conditions noted

at N.J.A.C. 7:7A 9.2 and 9.3, the following ygneral conditions
muat be met for thc activity authorized under this Statewide
General Permit:

Genaral conditions:

1.

All £ill and other earth work on the lands encompassed
within this permit authorization shall be stabilized in
accordance with "Standards for Soil Erosion and Sediment
Control in New Jersey" to prevent eroded soill from entering
adjacent waterways or wetlands at any time during and
subsequent to construction.-

This permit is revocable in accordange'with DE? regulations
and State law.’

i j ; ' ffect in
he issuance of this permit shall not be deened to a
zn; way other actions by the Department on any future

:application.

iviti : d plans shall be
The activities shown on the approve _ .
constructed and/or executed in conformity with any notes_and
details on said plans and any conditions stipulated herein.

i ficati hall be made except
No change in plans or specifications s
with thg prior written permission of the Depa;tment.
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€. The granting of this authorization shall not be corstrued to
in any way affect the title or ownership of the property,
and shall not make the Department or the State a party in
any sult or question of ownership of the property.

7. This permit is nol valid and no work shall be underLaken
pursuant to this anthorization until all other required
federal, state, and local approvals, !icenses and permits
necessary for commencement of work onsite have been
obtained.

g. A comp;ete. legible copy of this permit shall be kept at the
work site and shall be exhibited upon request of any person.

9. The permittee shall allow the frogram the right to inspect
the construction site and also shall provide the Bureau of
Coastal and land Enforcement, NJDEP with written
notification 7 days prior to the start of the authorized

work.

10. This authorization is valid for fivec ycars from the date of
this létter unless more stringent standards are adopted by
rule prior to this date. The expiration date of the general
permits issued by rule is March 16, 1838.

Transition Area.

The wetlands affected by this permit authorization are of
ordinary resource value and the standard transition area or
buffer required adjacent to these wetlands is 0 feet. This
General Permit includes a transition area waiver, which allows
encroachment only in that portion of the transition area which
has been determined by the Department to be necessary to
accomplish the regulated activities. Any additional regulated -
activilies conducted within the standard transition area on-site
shall require a separate transition area waiver from the Program.
Regulated activities within a transition area are defined at

N.J.A.C. 7:7A-6.2(a).

Any additional prohibited activities conducted within the
standard transition area on-site shall require a separate
transition area waiver from the Program. Prohibited activities
within a transition area are defined at N.J.A.C. 7:7A-6.2(a).

Appeal of Decision

In accordance with N.J.A.C. 7:7A-12.7, any person who is
aggrieved by this decisicon may request a hearing within 30 days
of the decision date by writing to: New Jersey Department of
Environmental Protection, Office of Legal Affairs, Attention:
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Adjudicatory Hearing Requests; PO Box 402, Trenton,
0402. This request must include a completed copy of the
Admiinistrative Hearing Reguest Checklist.

If you have any questions regarding this authorization,
please contact Christopher M. Dolphin of our staff at (609} 984-

0184. Please reference the above file number

Y

el
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- Kurt R, Kalb
Supervisor, Monmouth Region
Bureau of Coastal Regulation

N
"t
N

o

c. : .
. Bureau of Enfarcement

Municipal Clerk .
Municipal Ceonstruction OfflClal
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NZW JZRSBEY DEPARTMENT OF ENVIRONMENTAL PROTECTION

THODOLOGY FOR THE YIELD EXTRACTION/PRESERVATION OF 8OIL
He BAMPLEF WITH METHANOL FOR VOLATILE ORGANIC COMPOUNDS
DECEZMBER 1996

1.0 8cops and application .

1.1 This method deescribes the container preparation,
£4014d sanmpling and field extraction/preservation procedure
to be used in conjunction with the analysis of soil
samples for volatile organics. The applicable analytical
netgodo are 5wW-846 methods 8010B, 801SA, B8O020A, B8021A,

8240B and B8260A found in the most recently promulgated
edition of USEPA's Tesgt Methods For Evaluating Eol;d Waste

va
and the most current version of the Statement of Work for
Organic pnealysis, Multi-Media, Multji-Cohcentration, USEPA

Contract Laboratory Progran.

1.2 It js the labboratory's responsibility when

anelyzigg samples obtained by this method to demonstrate
y

interna that all cleanup criteria have been achieved.
Should a laboratory Xnow or suspect it has inadequate
analytical sensitivity to meet any of the cleanup
criteria, the laboratory shall not accept any samples
unless the Department 1& notified in advance and the
laboratory obtains approval.

2.0 Kethod Sunmary

2.1 Soil samples collected for volatile organic
analysis npust be handled in a manner which will minimize
the loss of contaminants due to volatilization and
biodegradation. Department experience and open literature
indicate that, for the anal{sis of wvolatile organic
conmpounds in e0il, fileld extraction/preservation ‘with
methanol must be conducted to ensure that contaminants do
not degrade or volatilize during sample handling and
transport.

2.2 A small diameter so0il core sampling device is used
to collect a 10 gram (9) soil sample. The sample is
extroded into a tared sanple container, supplied by the
laberatory performing the analysis, containing purge and
trap grade rmethanol and surrogate compounds. The ratjo of
voluse of methanol to weight of soil is 2.%:1. A portion
of the methanol extract is combined with organic free
reagent water and analyzed by purge and trop CC or GC/MS.

PAGE 02
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3.0 Sample Containers

3.1 The recomsended sample containers are g0, ®1 (2 oz.)
sxber wide nouth packer bottle with a Teflon® lined sctey
cap, & 60 ml stralight sided round bottle with a Teflon
lined ecrew cap, a 40 ml VOA vial with an open-top gcrev
cap and a silicone rubber coated with Teflon® gepta or
other similar sample container, The use ©f larger volume
contalners will cause the layer of mettanol over the
sazmple to be minimired, naking it Aifficult to extract an
aliguot of methanol for analysis.

3.2 The standard 40al VOA vial can be used, but the
small mouth may not accommodate some core sanplers. The
VoA vial is aleo unstable and susceptible to spillage.

4.0 BSaople Container Preparation

4.1 Label each sample container with a unigue numerical
designation.

$.2 Fill the =sample container with 25 »nls of
denonstrated analyte free purge and trap g-ade methancl.

4.3 An actual analysis should be ¢traceable to the
pethanol used {n the Eample containers on the day the
sanple containers were prepared.

4.4 Record the lot number of the nmethasol used in the
preparation of the sample containers. This information can
bs used for future reference in the event of suspected
contanination of the methanol.

4.5 Enmploying & syringe, add the appropriate surrogate
compounds to the nethanol based on the analytical method.
for wmethods 8010B, 80C15A, 8020A, and §E&D21A, add each
surrogate compound to the methanol yielding &
concentration of approximately 1500 ug/l in each sample
conteiner. For methods 82408, 8260A and the Nedium level
Soil/Sedinent sSample procedure of thae Contract laboratory
Prograr Statement of Werk, add each surrogate compound to
the methanol ylelding a concentration of approxizatsly
2500 ug/l in each sample container.

;.: Innediately cap the containar tightly and gently
svirl.

4.7 Varlations of the surrogate compounds nay be used

deponding upon cxpected saxple patrix interferences and
contaminantes.

4.8 Weigh each labeled sample contasiner with the 25 mls
of methanol and surrogate compounds to Ihe nearest one
tenth (0.1g) of & gram.
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4.9 Record the weight in a bound logbook and on the
chain of custody record with its corresponding numerical
designation.

4.10 All sample containers must be supplied Dby the
laboratory psrforming the analysis.

4.11 The prepared sarmple contalners wust be stored at.

4° 22°C before shipment. The sample containers should be
prepared no more than fourteen 14) daye prior to
shipment. It will be the responsibility of the laboratory
to ensure the inteygrity of the sample containers rermain
contaninant free.

$.0 8ample Colleotion Hethedoloegy

S.1 Soil sample collaction for volatile organic
analysis wust be erformed with the vuse of a
decontaminated small diameter coring device. A nodified
10-30 nl disposable syringe or conmercially available
small dismeter tube/plunger sanpler is acceptable. The
enall diameter coring device must be capable of collecting
the required amount of sample from largexr dJdianeter core
sa? lers (split spoons, etc.) or from freshly exposed
soils,

5.2 Sclection of the eample location for wvolatile
orgenice muat be based on the methods in the NJIDEPE Fleld
Sa

s M a a and the site
specific sampling plan.

5.3 If a nmodiffed disposable syringe is used it can be
prepared in-house by cutting off the injection tip.
Depending upon the construction of the syringe, small air
vents pust be cut Into the plunger or the rubber tip and
retaining post must be removed. These alterations to the
plunger will prevent air from being forced through or

around the soi}l plug during subcoring and sanple
extrusion.

$.¢ The ¢nmall diameter core sampler must be capable of
delivering the sanple directly into the sample container.
The outer diameter of the core sampler must be smaller
then the innexr diameter of the sawple container to avoid
lose_of sample and ease the s0il transfer process. The
sanple £rom the snmall diameter core canvot be transferred
to a secondary oontainar such &s ancther sample bottlae,
gip look bag, aluninum foll, etc. prior to pluoement into
the sample container with thov methanol preservative.

5.5 Use a small electronic balance or manual scale for
measuring the weight of the sojl in the syringe.
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8.6 Toare weigh the small diameter core sazpler.

+ 57 Using s decontaminated coring device, collect 109
=29 (8-12greme) of sample (wet weight). Wipe the outside
of the eubcoring device to remove any adherent soil. The
plunger of the coring device can be pulled back or
conpletely removed allowing the open barrel of the subcore
to be {nserted into the soil. Degendinq vpon the soil
texture, depthk or xoisture contant, the" sulxcore can be
inserted straight into the soil, on an angle or multiple
1n;e§tions can be performed to obtain the required sanple
wvelight.

$.8 Quickly weigh the sanple while contained in the
snall dianeter core eampler. Excese soil sample can be
removed from the coring device by extruding a emall
portion of the —core and cleaning awvay with a
decontaminated trowel or spatula. If soil wveight is belov
the weight liwit, odtain additional sanple. Reweigh after
sach addition or resoval of semple to the subcore until
the target weight is attained (8-12g). Analytical results
fron &8 stmple oxceeding the weight maximums and minimume
pay be rejected and thus require resampling.

$.9 When sanpling soile consisting of sisilar textures
and vater content, sample weight can be estinated based on
volume of previously weighed sanples from sampling or
practice core sampling to deternine sample weights.

$.10 Immedistely open the sample container and slowly
extrude the soil core into the preweighed and prenumbered
sanple container supplied by the laboratory perforning the
analysis. Avoid splsshing mnethanol out of the gample
container. Do not immerse the snall dlaneter s0il coring
device into the methanol.

5.11 Ensure the threads on the sample container and cap
are free of soil particles. Use & clean brush or paper
towel to renove the particles off the ¢threads. The
presence of s0il particles conpromises the seal of the
container resultin in loss of methanol which nway
invalidate the sample.

$.12 Secure thes 1id of the sample container. Gently
swirl the sample to mix and break up the soil aggregate
until so0il i¢ covered with nethanol. Do not shake.

3.13 Do not attach any additional adhesive backed
labels or tape to the sample containers. Record sample
numbers on container avoiding covering laboratory
identification nurpber. Labels with wire or yubber band
attachments may be used provided they can be removed
easlly for sample weighing. Record laboratory and field

PAGE @5
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ld:ntiticnticm numbers on chain of custody and field
notes.

5.14 The actual weight of soil will be determined by
the laboratory performing the analysis.

5.15 Do not use or subnit semples for analysis if any
methanol has egpilled from a sample container during
shlgnent to the site or during sampling. Extra sauple
containers can be made available by the laboratory in case
of acclidental sgpillage of methanol Iin ths field. The
;ugie tq:oxatainarc must be prepared Iin accordance with
ection 4.0.

$.16 After sample cullection, immediately return the
containers to an Sced cooler in an upright position.
Sample containers can be placed in separste ziplock bags
to protect other containere in case of leakage during
trtnsgort. The laboratory eample nunber or field sanple
identification number may be placed on the bag and crossed
referenced on the Chain of Custody. Do not place
additional adhesive backed labels or tape on the sample
contziners. If any methanol 4s leost from a sanmple
container upon arrival at the laboratery, the sample is
invalid and resampling must be performed.

6.0 Moisture Detormination

6.1 To report the gample results on a dry weight basls,
collect one duplicate sample not preserved with methanol
from each =sampla location for moisture determination.
‘ritihtly seal the contalner to prevent the loss of soil
moisture. This sanple does not regquire to be weighed or
preserved with methanol. A small volume sample container
(15 mls or less) may be used for this sample to avoid
possible sample shortages.

6.2 wWeigh a 5-10g portion of the sacple in a tared
crucible,

6.3 Dry the sample overnight at 103-205 ©c. Allow to
cool in a deciccator before rewveighing.

6.4 Determina percent dry weight by the following
formula:

- 9 9f drv _gample
3 dry weignt g of sample X 100

5 sis Calculate ssmple concentration on a3 dry weight
asis.
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7.0 Qualitc Assurance/Quality Control Sazmples and
Decontamination Regquiremsests

7.1 Amblent Blank

7.1.1 An Ambient Blank i{s 8 QA/QC sacple vhich will
determine the potential contamination frow axbient air

during sampling procedures. 7This sample will provide a

means to evaluate non-sample related contamination.

7.1.2 .The Anmbient Blank is prepared in the same
wanner as the sanple containers descridbed in Section 4.0.
During sample collection, it is opened &t the sanme tinme
and next to the cample container and rexains open during
sample collection. It is closed at the sane time as the
sarple container. It is performed at only one saople
locatjon in an area suspected of having the highest
ambient contamination. '

7.1.3 The oollection of an A=blent Blank i3 aot
roquired when panpling is porformed using the nmstbanol
extraotion/preservation taechoique. It will be optional at
tha discretion of the site investigation tean, or will be
required on a eite epecific basic if praevious elevated
analytical results are suspscted Jdue to contamination
froa the sanpling environrment,

7.1.4 The nininum freguency of collection for Asmbient
Blanks must be at a3 rate of 10% the total numbar of
sanplex collected throughout an event or one per saaple
shipz=ent, whichever is lese. The frequency of collection
may be &t a higher rate at the discretion of <the
investigation tean based on site conditions.

. 7.1.3 Results of the Ambient Blank cuet be reported
usirg a sanple weight of 10qg.

7.2 Fleld Blank

7.2.3 A Fleld Blank is a QA/QC sacple wvhich will
deternine potential contamination froz sazpling equipaent
used to collect and transfer sanples from the point of
collection ¢o the sample container.

7.2.2 A TFileld Blank is performed by pouring
dexmonstrated analyte free water from one sacple container,
over each piece of sampling equipment required for sample
collection and into a eeparate set of identical sample
containsers, Additional information on Field Blanks can be
found in the oce

7.2.3 A rield Blank s not required when saxpling
with the methanvl extraction/preservation technigue. It {s
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optivnal, or will be required on = site specific basis if
previous elevated analytical results are suspected due to
cross contamination from sampling equipment.

7.3 Trip Blanks

7.3.1 A Trip Blank is s QA/QC sample which will
deternine additional sources of contamination that may
potant@all{ influence the samples. The sources of the
contanination may ba from the lab; saxple bottles or
during shipment.

7.3.2 A Trip Blank 1is prepared at the sarme time and
in the same manner as the sample containers as described
in Section 4.0. The Trip Blank nmust accompany the eample
containers to the field and back to the laboratory along
with the collected samples for snalysis. It must remain
sealed at all ¢times wuntil it is analyzed at the
laboratory.

7.3.3 A Trip BlankX is ragquired vhen sampling with the
pethanel extraction/preservation technique. It will be
required on a site specific bssis if previous elevated
analytical results are suspected due to cross
contanination from sanmple shipment.

7.3.4 The frequency ©f collection for the Trip Blank
nust be at a rate of one (1) per sanple shipment.

7.3.% Results of the Trip Blank must be reported
using a sanple weight of 10g.

7.8 Duplicate Samples

7.4.1 Perforn duplicate ganples at 2 rate of five (5)
percent (1 per 20 samples).

7.4.2 Duplicate samples must be obtained froa the
sawe location and soil type to ninimite location as a
potential source of variation in the analytical results.
Separate core samples should be obteined for the sapple
and duplicate sample.

7.5 Bample and Sample Container Handling Time

7.5.1 &Sample handling time is to control the length
of tims bottles are shipped tu the site and held on site.
The atandard four (4) day handling time for sample
containeras and sanples remaing the same. Obtain additional
information on handling times froa chapt;.r 2 in the NJOLPE
Ei!lﬂ ggmp]‘ng EEQQ!QHKE! ugnugl, Ha! 12 2

7.5.2 As etated in N.J.A.C, 7:26E-2.1(a)l5S, sanples
wust be delivared to the laboratory no lster than 48 hours
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after ganple collection.
7.6 Decontamination of Sampling Equipment

7.6.1 All equibuent used for sanmpling wpust be
decontaminated prior to use.

7.6.2 Decontamination of sampling aequipment =must
follow the procedures in the EIQIEE._E;QIS_~§$QEILDQ
for soil sanpling equipment.

)

1f nodified disposable syringes are utilized, they should
be discarded i{f the three step cleaning procedure will not
remove the contanination cince exposure to acetone wmay
danage the sampling tool.

7.7 General Quality Assurance

7.7.1 Quality assurance requirements have been
established to maintain sample integrity. Thefr pri
objectives are to maintain tge physical form and chenica
conposition of the sample and to prevent contanination
from other sources or cause changes in contaminant

concentrations. Chapter 2 in the NIDEPE Field Samplfing
Procedures Manuwal gg% 1992 .may be consulted for further
detalls on other sampling QA/QC criteria and procedures.
8.0 7ield Analysis

8.1 Field analytical methods may be enployed during an
investigation to ald in the selection or elimination of
samples for laboratory analysis. When collecting samples
for fleld analysis, collect a duplicate sarple for
laboratory apalysis. This prevents returning to a sanple
location and resanmpling at a later tima, Any methanol
preserved sanples not submnitted for laboratory analysie
are 3 hazardous wagte and must be disposed of according to
State and Federal regulations. To avoid this problem, the
folloving procedure can be used:

. 8.3.1 Use the sampling method in section 3.0, use an
EnCore™ core sampler to obtain a duplicate sample for
laborator{ analysis. Store the soil for laboratory
snalysie in the core sampler by sealing the end(s) of the
core with the end caps supplied with the EnCore sampler.
Eliminate headspace in the sampler.

8.1.2 Label the core for labd snalysis and imoed
cool the sample., The core sample way be stored at 4°C on
ice for a maximum of six (6) hours prior to fteserving
vith methanol. This intermediste storage method can only
be used if samples are field asnalyzed.

8.1.) Perform the selected field analytical procedure
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on the duplicate ganple and document the field analysis in
accordance with the NIDEP Field Analvsie Manual, July

1934.

8.1.4 If soil from & sawmple locatjon is selected for
laboratory analysic, preserve the iced core scample with
methanol. Samples must be preserved with =methanol within
the six (6) hour field holding time.

8.1.3 Use this procedure only when performing
field analyeis of the samples (ie. FPield GC, Immunocasasay,
eto.).

9.0 Laboratory Analysis

9.1 on arrival of the sample at the laboratory, weigh
the sample container to the nearest one tenth (0.1g) of s
gran :o determine the weight of soil placed in the sarple
container.

9.2 Subtract the weight of the container, methanol and
surrogates from the total weight of the sample container
with the so0il sample. This gives the wet weight of the
soil) sample.

9.3 Proceed with the analysis of the sample using the
"high concentration" methodology of the requested SW 846
analytical method or the *“Hedium Level Soil/Sediment
Samples™ procedure of the USEPA Contract Laboratory
Pro?ram Statenent of Work. In_ both instances, start the
analytical procedurc at the point vhere approximately 1iml
of nethanol extract is to be transferred to storage.

9.4 Using the non-methanol preserved duplicate sample,
daternine the dry weight of the sarple.

10.0 Bhipping Proccdures

. 10.1 Methanol is considerud a hazardous mataerial
therefora shipping of the sample coniainers is regulated
by the V.S, Department of Transportation and the
International Air Transport Association (IATA). The
rules of shipment set in Title 49 of the Code of Federal
neYulatxons {49 CFR parts 171 to 179) and the current
edition of the IATA Dangerous Goods Regulation must be
folloved vhen shipping methanol between the laboratory and
the field. Consult the above documents or the shipping
company for additional information.

10.2 The shipment of the quantity of methanol used for
the sample preservation falls under the exemption for
small quantitiec. A cummary of the requirenents for
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shipping samples follows. Refer to the code for a complate
rveview of the reguirsnents.

10.2.1 The maximum volurme of methanol in a sample
container ie limited to thirty (30) mle.

10.2.2 The sanple contaliner must not be full of
zethanol.

10.2.3 The sanfle container must be stored upright
and have the 1id held securely in place. The mechanisa
used to hold the cap in place must be able to he

complately removed so welght ig not added to the sample
container.

10.2.4 Sample contsinere must be packed in & sorbent
paterial capable of absorbing spills from leaks or
breskage of the sample containers. :

10.2.%5 The maximum sanple shuttle weight does not
exceed 64 pounds.

10.2.6 The maxinum volurme of methanol per shipping
contaziner is 500mls.

10.2.7 The shipper nust mark the camgle shuttle in

accordance with shipping dangerous goods in acceptable
quantities.

10.2,8 The package nust not be opened or altered
unti] no longer in conperce.

12.0 safety

11.1 Methanol is a toxic and (flacmable 1liquid.
Therefore, methanol wnust be handled with all safety
pracautions related to toxic and flammable 1ljiquids.
Inhalation of methanol vapors must be avoided. Vials
should be opened and cloged quickly during the sample
preservation procedure. Methanol must be handled in a
ventilated ares. Use protective gloves when handling the
nethanol vials. Store pethanol away from sources of
ignition such as extrems heat or open flames. The vials of

nethanol should always be stored in a cooler with ice at
all times.

12.0 Referenoes
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