
Senior Project Manage 

A== OHM Remediation - - -- Services Corp. \- .h*Uh.(OIII- 

June 27,1997 
OHM Project 19182WP 

FINAL 
WORK PLAN 

FOR 
GROUNDWATER REMEDIATION 

BUILDING LP-20 
NAVAL BASE NORFOLK 

NORFOLK, VIRGINIA 

Prepared for: 

DEPARThENT OF THE NAVY 
Contract No. N62470-93-D-3032 

Delivery Order 013 1 

Prepared by: 

O~ Remediation Services Corp. 
Trenton. New Jersey 

Reviewed by: 

( Project Superintendent, 
" 



TABLE OF CONTENTS 
f- 

... LISTOFFIGURES .......................................................................... m 

1.1 PROJECT BACKGROUND ....................................................... 1-1 
........................................................ 1.2 REMEDIALOBJECTIVES 1-1 

1.3 PERMITREQ- ....................................................... 1-1 

..................................... 2.0 AIR SPARGINGISOIL VAPOR EXTRACIION DESIGN 2.1 

2.1 ASlSVE DESIGN BASIS .......................................................... 2.1 
2.2 ASISVE EQUIPMENT DESCRIPTION .............................................. 2-1 
2.3 AIR SPARGE AND SOIL VAPOR EXTRACTION WELLS .............................. 2.2 

.................................................... 3.0 SITE CONSTRUCTION A m  3-1 

3.1 PRE-CONSTRUCTION WORK PLANS ............................................. 3-1 
3.2 PRECONSTRUCTION MEETING ................................................. 3-1 
3.3 FINALDESIGNmGINEERING ................................................... 3-1 
3.4 PURCHASING AND PROCUREMENT .............................................. 3-1 
3.5 PRE-CONSTRUCTION LAYOUT AND STAKING .................................... 3-1 

........................ 3.6 MOBILIZE CONSTRUCIION EQUIPMENT AND PERSONNEL 3-1 
3.7 SITESETUPACTWITES ........................................................ 3-2 
3.8 WELL INSTALLATION .......................................................... 3-2 
3.9 SAWCUT ASPHALT AND CONCRETE PAVING ..................................... 3-3 
3.10 FOUNDATION CONSTRUCTION .................................................. 3-4 
3.1 1 PRECAST BUILDING ............................................................ 3-4 
3.12 EQUIPMENT PADS ............................................................. 3-4 
3.13 MECHANICALINSTALLATION .................................................. 3-5 
3.14 EROSION CONTROL ............................................................ 3-5 
3.15 AIR SPARGE AND SVE PIPING INSTALLATION .................................... 3-5 
3.16 m C A L D U m A N K  ....................................................... 3-6 
3.17 PERFORM ELECTRICAL CONNECI'ION ........................................... 3-6 
3.18 SYSTEM STARTUP ............................................................. 3-6 
3.19 OFF-SITE LAB ANALYSIS ....................................................... 3-7 
3.20 WASTE DISPOSAL SAMPLING ................................................... 3-7 
3.21 SOIL AND WATER DISPOSAL .................................................... 3.7 
3.22 SYSTEM OPERATION AND MAINTENANCE ....................................... 3-7 
3.23 DEMOBILIZE FACILITIES AND EQUIPMENT ...................................... 3.9 

4.0 DECONTAMINATION PROCEDURES ................................................... 4-1 

4.1 GENERAL DISCUSSION ......................................................... 4-1 
4.2 HEALTH AND SAFETY .......................................................... 61 
4.3 DECONTAMINATION OF DRILLING AND CONSTRUCIION EQUIPMENT ............. 4-1 
4.4 DECONTAMINATION SUPPORT PERSONNEL ...................................... 4-2 

................................................................. 5.0 SITERESTORATION 5-1 

5 DISCONNECIlON OF TELEPHONE AND UTIllTIES ................................. 5.1 
5.2 REPAIR ACTWITES ............................................................ 5-1 
5.3 CLOSE-OUT OF SUBCONTRACTORS AND VENDORS ............................... 5.1 



TABLE OF CONTENTS (CONTINUATION) 

APPENDICES 
APPENDIX A EQUIPMENT CATALOGS AND ENGINEERING CALCULATIONS 
APPENDIX B HEALTH & SAFETY PLAN 
APPENDIX C OUALITY CONTROL PLAN - - ~  ~ - ~ 

APPENDIX D SAMPLING AND ANALYSIS PLAN 
APPENDIX E ENVIRONMENTAL PROTECIION PLAN 
APPENDIX F TRANSPORTATION & DISPOSAL PLAN 



TABLE OF CONTENTS (CONT~NUATION) 

LIST OF FIGURES 

FIGURE 1 PREFABRICATED BUILDING - EAST ELEVATION 
FIGURE 2 MECHANICAL LAYOUT PLAN 
FIGURE 3 TRENCH AND PIPING DETAIL (CROSS SECIION) 
FIGURE 4 INSTRUMENTATION MOUNTING PANEL 



1.0 INTRODUCTION 

OHM presents the work plan for the groundwater remediation project for Delivery Order No. 131, 
OHM project No. 19812, for groundwater remediation at Building LP-20, Naval Base, Norfollc, VA.. under 
the terms of Contract No. N62470-93-D-3032. 

Multiple RJRA and FS activities have occurred in the vicinity of Building LP-20, Naval Base Norfolk 
to determine the detailed site conditions and proposed remediation alternatives for this facility. The initial 
FWFS work was conducted in 1995, the Decision Document and the Proposed Remedial Action Plan were 
written in 19%. and pilot testing activities were conducted in 1996. 

These activities have revealed an impacted groundwater condition underlying the facility. The 
identified contaminants of concern are trichloroethene (TCE), 1,l - dichloroethene (1.1 - DCE), 1,2 - 
dichloroethene (1,2, - DCE), vinyl chloride and benzene. These compounds have impacted the shallow 
groundwater aquifer underlying the site and the deeper Yorktown Aquifer. Based on the risk-based cleanup 
goals and an evaluation of technologies, the Decision Document recommended groundwater treatment, 
institutional controls and monitoring for the shallow aquifer and no action to address the deeper Yorktown 
Aquifer. 

Based on the Feasibility Study identification of Air SpargingISoil Vapor Extraction as an effective 
treatment technology, a pilot test was conducted by others at the LP-20 site in June 1996. This pilot test 
confirmed the recovery technology and yielded design information which indicated that ASISVE would be an 
appropriate technology to remove the contaminants from the aquifer. The ASISVE treatment will be applied 
to an impacted area of approximately 18 acres. This area consists of two overlapping plumes, the larger plume - -  ~- 

consists-of halogenatedcontamina& at concentrations which suggest that dense non-aqueous phase liquids 
(DNAPLs) may be present. The second plume is characterized by petroleum hydrocarbon contamination. 

Based on the geology defined during the investigation phase, the shallow aquifer consists of sands, 
some gravel, silt, sandy clay, and clay. Historical seasonal data indicates that the shallow water table is 
approximately 5 to 6 feet below the ground surface. A clay confining layer exists below the shallow aquifer 
at depths ranging from 8 to 50 feet The shallow groundwater flow direction is generally toward the northeast. 
The well placement strategy will be to position wells in the source area of the plumes and to also place 
additional wells in the northeast direction to intercept and control contaminant migration from the source area 

The active recovery system will generate two waste streams, however, no permits will be required. 
Water will be generated in small amounts, primarily as condensate in the process equipment, and system offgas 
will be generated. Condensate water will be stored in a containment area, sampled, and appropriately disposed 
of within a 90 day period. Preliminary loading calculations suggest that the treatment system offgas may be 
vented directly to the atmosphere. However, offgas vapor phase carbon treatment will be provided as a best 
management practice for the air emissions. 
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2.0 AIR SPARGING/SOIL VAPOR EXTRACTION DESIGN 

The air sparging (AS) process involves the injection of air into the shallow water table. The air forms 
bubbles within the aquifer and by this method comes into contact with the dissolved contaminants in the 
groundwater. This aeration of the water strips the dissolved contaminants. Soil vapor extraction (SVE) is used 
to capture the volatilized contaminants as they migrate vertically into the unsaturated zone. Due to the 
introduction of oxygen into the aquifer as a result of air sparging, natural aerobic biodegradation processes are 
also enhanced by this process. Pilot test results suggest that, because the contaminants of concern at this site 
are relatively volatile in air and relatively insoluble in water, they are amenable to air sparging. 

2.1 as / sVE DESIGN BASIS 

Results of the pilot test indicate that for the purpose of the system layout, the radius of sparging 
influence is 20 to 30 feet and the soil vapor extraction radius of influence is 40 to 60 feet. The sparging and 
extraction well points are spaced such that they have overlapping zones of influence. A total of 53 AS wells 
and 27 SVE wells are included in the system. The basis of design has assumed that, for the purpose of 
construction, the entire system is subdivided into four areas. In the first area (Area I), 12 air sparging and 6 
extraction wells will be positioned in the alleyway on the south side of Building LP-26. In the second area, 
Area 11, 12 air sparging and 6 extraction wells will be positioned on the north side of Building LP-26. The air 
sparge well and the soil vapor extraction well used during the pilot test will be incorporated into the system 
design. These well locations in Areas I and 11 are intended to reduce contaminants in the source area identified 
during the remedial investigation. In the third and fourth area, Areas III and N, a total of 29 air sparging and 
15 extraction wells will be arranged in an arc configuration at the northeast edge of the plume in order to 
intercept and treat residual aquifer contamination as it travels along the clay confining layer in the direction 
of groundwater flow. These well locations are intended to control migration of contaminants offsite by 
strategic placement of wells on the downgradient edge of the plume. 

Based on the pilot test data, the SVE extraction system is assumed to require 50 inches of water 
column vacuum at each well head which will yield a design basis flow of 44 standard cubic feet per minute 
(scfm) per well. The air sparging well design assumes that 20 psi air pressure at the well head will yield 4 scfm 
air flow per well. 

Based on the well design flow rates and process losses such as piping and valve restriction, the total 
system soil vapor extraction blower capacity will be 1,850 actual cubic feet per minute (acfm), (areas I & I& 
925 acfm, areas III & N, 925 acfm). Based on system capacity requirements and the operational requirement 
to operate both a source area recovery network as well as a plume migration control network, the system 
requirement is split behveen two independent extraction blowers. Similarly, the air injection requirement of 
240 scfm is also divided into two independent systems of 120 scfm capacity. 

2 3  OUIPMENT DES- 

The air sparging compressor will be a rotary screw type capable of 120 cfm capacity at 50 psi with a 
motor rating of 15 hp. The soil vapor extraction blower will be positive displacement style of 25 horsepower 
(hp) and 975 acfm flow capacity. There will be two SVE blowers, and two air compressors, each provided 
with filters, airlwater separators, and appropriate flow monitoring gauges, sample ports, and operational 
temperature and safety interlocks. The mechanical equipment will be housed in a pre-fabricated building for 
weather protection and noise control. 
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The piping systems will be specific to each ASISVE application. Air sparge piping will be galv- 
steel for all tines in the equipment building and will also be steel outside the building, above ground The SVE 
lines will be HPDE in the subsurface and carbon steel in the interior of the building from the outlet of the SVE 
blower through the carbon fdtration units. Valving and other fittings will be installed as required to complete 
the design and provide for the standard operation of the treatment units. 

The field piping network will consist of buried parallel piping connecting each well individually to 
a common manifold located in the treatment building. Due to the anticipated complex operation of the 
recovery system, individual lines from each well will be installed in order to position the well head flow 
control, pressure, and system instrumentation at the central location of the treatment building. This 
configuration will centralize the controls and provide for easier operational control. 

The offgas treatment system will use granulated vapor phase carbon to adsorb the volatilized organic 
compounds in the blower offgases. The carbon system will consist of two 3,000 pound capacity units mounted 
in parallel outside the equipment building on a concrete pad. The associated pipes and valves will be 
configured to allow for routing of the offgas to either unit to allow carbon change outs without interruption 
of the system operation. 

Typical equipment catalog cut-sheets are included in Appendix A. 

A combination of vertical and horizontal SVE wells will be used. The vertical wells will be 
constructed of 4 inch diameter schedule 40 PVC casing screened from approximately one to six feet below 
ground surface. The slot size of the screen will be 0.02 - inch (20-slot), and will be set in filter gravel. The 
horizontal SVE wells will be constructed of twwinch inside diameter (ID), schedule 40 PVC screen set in the 
trench backfill below the lateral ASISVE piping. The screen length will be 10 feet, and a polyethylene vapor 
barrier will be placed on top of the trench bacMll to restrict airflow from above. 

The air sparge wells will be installed to a depth of approximately 30 to 40 feet below ground surface. 
The actual depth will be determined by the requirement to set the bottom of the well casing a distance of one 
foot into the c o n f ~ g  clay layer below the shallow aquifer. The air sparge well will be constructed of two- 
inch ID screen and riser pipe. The bottom ten feef including two feet of 20-slot schedule 5 screen below eight 
feet of riser pipe, will be constructed of stainless steel. The remainder of the riser pipe, leading from the 
stainless steel section to the ground surface, will be constructed of schedule 40 PVC. 

All air sparge wells will be completed in flush mount well vaults with casing tops fitted with a well 
seal, sample port, and pressure indicator. Extraction well vaults will be the same as air sparge vaults except 
there will be no vacuum indicator. Vacuum gauges will be mounted inside the building. Vacuum readings 
taken at the wellhead may be performed with a portable magnahetic gauge connected to the sample port. 
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3.0 SITE CONSTRUCTION ACTIVITIES 

3.1 PRE-CONSTRUCTION WORK W 

Included in the appendix to the work plan are the following: Draft Health and Safety Plan, Final 
Quality Control Plan, Final Sampling and Analyses Plan, Final Environmental Protection Plan, and Final 
Transportation and Disposal Plan. These plans are included as Appendices B through F, respectively. 

3.2 PRE-CONSTRUCTION MEETING 

Prior to mobilization, the OHM Regional Operations Manager, QAlQC Program Manager, Sr. Project 
Manager, and Site Superintendent will meet with the LANTDIV RPM and Naval Base ROICC for the 
preconstruction and mutual understanding meeting. This one-day meeting will review the scope, schedule, 
and budget for the project, and will be considered the kick-off meeting for the project. Other interested parties 
such as representatives from the Base Activities Department, the A&E contractor, and NAS Facilities 
Maintenance Department are also encouraged to attend. 

33 FINAL DESIGN ENGINEERING 

OHM will prepare and submit supplemental drawings to complete the final design engineering. The 
drawings will include a Mechanical Site Plan of the Building, a Process Mechanical Plan (Sections and 
Details), Electrical Schematics, Process Control Schematics, and materials selection and analysis details. 

3.4 PLBCHASING AND PROC- 

Prior to purchasing process equipment, building materials, or subcontracting vendors which will 
provide equipment materials, or services, OHM will review and prepare material and equipment data to submit 
to the QC manager. Technical evaluation of solicited bids will be performed by the OHM Technical Services 
Department. A chemical engineer will be responsible for evaluating procurement issues relating to items such 
as process equipment, instrumentation, valves and piping, while a civil engineer will evaluate building 
materials, stone, fill, and paving. A hydrogeologist will review all materials and aspects related to well drilling 
and installation. When received at the site, all equipment, material, and completed services will be inspected 
to ensure the project specifications are satisfied, no damage has occurred during shipment, and that the 
received goods match the purchase order. 

3.5 PRE-CONSTRUCTION LAYOUT AND STA- 

Prior to mobilization, OHM will survey the site. The survey will provide a working base map, and 
utility verification and clearance. The building location, pipe trenches, 52 AS wells, and 26 SVE wells will 
be staked out and marked. The laydown area, decontamination area, and work zones will also be identified 
and staked. Prior to performing any intrusive work activities, OHM will contact the ROICC for base assistance 
in locating subsurface utilities, performing a magnetic survey, and marking the underground utilities in the 
vicinity of the work. 

3.6 1 BILI 

Mobilization of OHM equipment and personnel will be from Richmond. Virginia or other facilities, 
depending on availability. Rental equipment will be mobilized from a local equipment rental vendor. 
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3.7 

OHM will setuv the temvoraw facilities reauired for the ~roiecf including: office trailers, 
decontamination trailer, eiechical and utilify hook-ups, and preparation of theGuiPment decontamination pad. 
Work zones will be established and marked with high-visibility fencing, a 10,000-gallon storage tank will be 
staged for waste water, and a fuel storage area with containment willie established. OHM \;ill construct a 
(75' X 75') lined and b e d  soil staging area for trenched soils. Signage will be posted throughout the site, 
identifying hazards, work areas. and general site rules. Erosion control measures will also be installed during 
this portion of the project, Refer to section 3.14 - "Erosion Control", and the Environmental Protection Plan 
(Appendix E) of this document for further details regarding emsion control. 

An OHM Hydrogeologist will supervise and direct the installation of all monitor, AS and SVE wells. 
The wells will be constructed according to Section 02522 - "Soil Vapor Extraction and Air Sparge Wells" of 
the project specifications, and the drawings. The subsurface lithology and well construction details will be 
documented on a separate log sheet for each well. The AS and SVE wells will be located as indicated on 
Drawings C3, C4, C5, and C6. The monitor wells will be installed at locations yet to be determined. OHM 
will install the well service boxes (well vaults) after installation of the wells. The well service boxes will be 
installed with the piping. 

3.8.1 Air Sparging Wells 

A total of 52 air sparging wells will be installed in accordance with the project specificatiom. Prior 
to well installation, soil samvles will be collected from air svarge boreholes to evaluate the heterogeneitv of - - 
the subsurface soils, and to I& the depth of a confining layer which is approximately 8 to 50 feet &ep. h e  
soils will also be described by the OHM Hydrogeologist according to the Unified Soil Classification System 
(USCS). The two-foot screened interval of the & sparge we~wi l l  be completed one foot into the clay 
confining layer. The soil samples will be inspected for the presence of separate-phase product, including dense 
non-aqueous phase liquids (DNAPLs) and light non-aqueous phase liquids (LNAF'Ls). The likelihood of the 
presence of separate phase product will be evaluated by one of the following methods: 

1. Visual obsewation of oily sheen 
2. PID readings in excess of 200 ppm 
3. Hydrocarbon fluorescence of a soil sample placed in a UV light box 

The AS wells will be installed by hollow stem auger (HSA) drilling methods. A wooden plug installed on the 
bottom of the augers may be used to control mnning sands while installing the wells. If necessary, potable 
water may be used to fill the augers, rreating a pressure head to d u c e  the potential of running sands e n t e ~ g  
the augers. Once the lead auger has reached the target depth, the well screen (with bottom plug) and riser 
casing will be placed inside the augers. The bottom ten feet of well screen and riser will be constructed of two- 
inch diameter, schedule 5 stainless steel. The remainder of the riser pipe will be constructed of schedule 40 
polyvinyl chloride VVC) pipe. The two-fmt screened intewal will have 0.020" slotted (20-slot) openings. 
The f u r  pack (# 2 Morie sand or equivalent), will then be poured or tremied inside the augers, outside the 
screen and casing. As the filter pa& is added, the augers will be slowly withdrawn from the borehole, ensuring 
the top of the filter pack remains above the bottom of the auger bit. The top of the filter pack will terminate 
one foot above the top of the screened interval, sealed with a minimum of four feet of bentonite pellets, then 
grouted to approximately four feet below ground surface with a portland-bentonite grout The top four feet 
of the well may be temporarily filled with loose backfill soil or sand to facilitate well vault installation, and 
the lateral piping connections. 
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Prior to well development, the AS wells will be gauged with an interface probe to determine if separate-phase 
hydrocarbons are present. The separate-phase hydrocarbons may exist as DNAPL or LNAPL in the well. If 
detected, the product will be removed from the well prior to well development. 

The filter pack of the AS wells will be developed by mechanical surging and over-pumping. OHM estimates 
that 25 gallons of water will be removed from each AS well. Each AS well will be considered properly 
developed when the water removed from the well is visually sediment-free. 

3.8.2 Soil Vapor Extraction Wells 

A total of 26 SVE wells will be installed in accordance with the project specifications. Some of the 
SVE wells will be installed vertically, and some will be installed horizontally. All wells will be installed prior 
to the corresponding lateral piping. 

Drawings C4, C5, and C6 indicate which SVE wells are intended to be horizontal or vertical. 
However, based on field conditions such as depth to groundwater, or the presence of existing subsurface 
utilities, a field decision may be necessary to determine if an SVE well will be installed vertically or 
horizontally. Based on the subsurface soil characteristics, depth to groundwater. and operating conditions, the 
vertical and horizontal wells will be designed to minimize water uptake under operational conditions and 
maximize vacuum influence. 

The vertical SVE wells will be handexcavated with a post-hole digger to a depth of 3Yz feet below 
ground surface, due to the density of subsurface utilities. Hollow stem auger (HSA) drilling methods will be 
used for depths greater than 341 feet. Once the lead auger has reached the target depth, (approximately one 
foot above the water table), the well screen (with bottom plug) and riser casing will be placed inside the augers. 
The well screen and riser will be constructed of four-inch diameter, schedule 40 PVC. The well screen will 
have 0.020" slotted (20-slot) openings. The filter pack (# 2 Morie sand or equivalent), will then be poured or 
tremied inside the augers, outside the screen and casing. As the filter pack is added, the angers will be slowly 
withdrawn, ensuring the top of the filter pack remains above the bottom of the auger bit. The top of the filter 
pack will terminate two feet above the top of the screened interval, sealed with two feet of bentonite pellets, 
then grouted to approximately two feet below ground surface with a portland-bentonite grout. The top two 
feet of the well may be temporarily filled with loose backtill soil or sand to facilitate well vault installation. 

The construction details for the AS and SVE wells will adhere to the project specifications and 
drawings. However, due to the shallow depth to groundwater, some of the dimensions of the vertical SVE 
wells shown on Drawing SD-1 may require modification. Efforts will be made to maximize the screened 
interval, while ensuring the well screen does not intersect the water table. Other SVE well construction details 
shown on Drawing SD-1 will be observed, but may require minimal modification regarding dimensions. 

The horizontal SVE wells will be installed as shown in Drawing SD-2. The horizontal SVE well will 
be installed one foot above the water table (approximately 5 - 7 feet below ground surface), sharing the same 
trench as the lateral ASISVE piping. The horizontal wells will be constructed of 2-inch diameter PVC pipe, 
with a 10-foot section of 0.020-inch slotted screen. The horizontal well will be lined with coarse pipe W i g  
material, prior to the placement of the ASISVE lateral piping at 2.5 feet below ground surface. 

Decontamination water and drill cuttings will be staged in the storage tanks and soil containment cell 
(respectively), for subsequent characterization and disposal. 

3.83 Monitoring Wells 
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A total of 10 monitoring wells will be installed in accordance with the project specifications. The 
design engineer (CHZM HILL) will recommend installation locations for the monitoring wells. Each 
monitoring well will include a cluster of three wells, in the same borehole, screened at different depths. The 
initial 3% feet of the borehole will be handexcavated with a post-hole digger to avoid damage to subsurface 
utilities by the drilling rig. The remainder of the borehole will be advanced using the hollow-stem auger 
drilling method. A wooden lug installed on the bottom of the augers may be used to control running sands 
from entering the augers while drilling. If necessary, potable water may be used to fill the augers, creating a 
pressure head to reduce the potential of running sands. Once the lead auger has reached the target depth, the 
well screen (with bottom plug) and riser casing will be placed inside the augers. The bottom 10 feet of the 
deepest weU in each cluster will be constructed of two-inch diameter, schedule 40 PVC. The two-foot 
screened interval will 0.020-inch (20 slot) openings. The filter pack (#2 Morie sand or equivalent), will then 
be poured or tremied inside the augers. followed by a two-foot bentonite seal. The two shallower wells will 
be constlucted of all two-inch diameter, schedule 40 PVC materials. Refer to the h a l  design drawing SD-1 
for the monitoring well construction details. 

Prior to well development, the monitoring wells will be gauged with an interface probe to determine 
if separate-phase hydrocarbons are present. The separate-phase hydrocarbons may exist as DNAPL or LNAPL 
in the weU. If detected, the product will be removed from the well prior to well development. The monitoring 
wells will be developed as detailed in the project specifications. 

3.9 SAWCUT ASPHALT AND CONCRETE PAVING 

Much of the wellfield piping network and well service boxes will be installed within existing asphalt 
and concrete pavement. The building foundation and other structures also require asphalt cutting. Trench 
width will vary, depending on the number of pipes and subsurface utilities. To facilitate excavation and 
asphalt repair, OHM will use a walk-behind power saw to penetrate the asphalt. The asphalt cuts will be made 
two feet wider than the trench width in order to avoid unexpected obstacles. An excavator or backhoe will be 
used to remove the asphalt. Removed asphalt and concrete will be stockpiled separately from soil for possible 
recycling. All pavement removal and replacement operations will conform to the procedures in Section 02951 
- "Pavement Removal and Replacement" of the project specifications. 

3.10 FOUNDATION CONSTRUCTION 

Preparation for the concrete slab for the pre-manufactured equipment building will be performed in 
accordance with Section 03300 - "Cast-in-Place Concrete Short Form" and Section 13120 - "Prefabricated 
Concrete Building" of the project specifications. The concrete slab will be constructed as detailed in the final 
design specifications and drawings. 

After the asphalt pavement has been sawcut and removed, OHM will excavate an area for the 
construction of the foundation forms, and remove approximately the first six inches of material from the entire 
area within the footprint of the building. Forms will be constructed and reinforcement steel will be placed 
within the forms. All piping penetrations will be placed and prepared for the concrete pour. 4,000 psi concrete 
conforming to the requirements outlined in specification 03300 will be placed in the forms. Concrete testing, 
including 28 day breaks, slump and air entrainment, will be performed in accordance with the specifications. 

Prior to constructing the grade beam forms on the south side of the building, OHM will install a series 
of pre-cast concrete pipes (approximately 24 inches in diameter and four feet long) that will be positioned 
beneath and running perpendicular to the forms. The air sparge and extraction well piping will be installed 
through the pipe sections and stubbed up through the building floor. The pre-cast pipe sections will bear the 
weight of the building and grade beam, rather than the well piping. The grade beam form will be erected atop 
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the pipe sections and concrete will be allowed to be placed directly on top of the pipe sections, thus filling any 
voids. 

After the concrete has been placed, the forms will be removed and the entire area will be brought up 
to the proper elevation with stone. The stone will be proofrolled to pmnde a sufficiently compacted and level 
subbase. 

3.11 PRECAST BUILDING 

The building will be delivered in two sections. When delivered, a crane will be used to set the sections 
on the prepared slab, and position in place. Catalog cut sheets which detail the building are included in 
Appendix A. 

To accommodate the building and mechanical layout, the east side of the building will be constructed 
as shown in Figure 1. Note the door has been moved to the north side of this elevation to prevent access 
directly into the pipe area. The equipment pad for the carbon cells will also be moved to the south side of the 
elevation. 

3.12 EOUIPMENT PADS 

A concrete pad will be constructed outside the equipment building for the two carbon cells (Design 
Drawing A-I). The pad will be reinforced with steel, similar to the floor reinforcement shown of the final 
Design Drawing A-2. See Figure 4 for the equipment layout plan inside the building. All concrete placement 
and finishing will performed in accordance with Section 03300 - "Cast-in-Place Concrete Short Form" of the 
project specifications. The remainder of the treatment equipment will be installed inside the building, directly 
to the floor of the pre-engineered building. 

Equipment associated with the AS and SVE systems will be mounted, electrically wired, and piped 
' 

by OHM personnel and subcontractors as per manufacturer's dictions, project design specifications and 
plans. AS and SVE units will be skid mounted and factory tested for pmper operation. Piping manifolds will 
be constructed according to final design mechanical plans. Typical catalog cut sheets for the equipment is 
included in Appendix A. 

3.14 D O S I O N  CONTROL 

All excavation will be through asphalt and concrete paved surfaces. There is a low potential of erosion 
problems, however, erosion control measures will be implemented as stated in the Environmental Protection 
Plan, (Appendix E): 

Trenches for the AS and SVE piping will be excavated to a depth of 3 feet below ground surface, and 
will be approximately 3 feet in width. OHM will use a backhoe and operator to excavate the trench, however, 
OHM is aware of the potential for unmarked or unknown buried utilities. Following a utility search and mark- 
out, OHM will survey the areas to be excavated with a magnetometer. In areas of uncertainty or proximity to 
subsurface utilities, OHM will handdig the trenches. 
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OHM has designed the piping layout in the trenches to use the fewest joints and fittings possible, and 
to minimize or eliminate pipe "cross-overs". Refer to Figure 3 for cross-sectional details showing the pipe 
layout in the trenches for Areas I through Area N. 

The air supply and vacuum return lines will be installed individually to each well, to enable flow 
monitoring and adjustment from a central location inside the equipment building. A piping gallery will be 
installed on the south wall of the equipment building. Pressure gauges, flow meters, sample ports, and valves 
to measure and control flow to and from the AS and SVE wells will be mounted on an inshument panel located 
across the south length of the building, in front of the piping gallery, (Figure 4). OHM has performed 
preliminary calculations, and has determined that the AS piping will be 1" diameter, and SVE piping will be 
1%'' diameter. OHM engineering calculations are contained in Appendix A. All piping will be installed 
following the procedures outlined and referenced in Sections 15050 - "Basic Mechanical Materials and 
Methods", 1521 1 - ' l ow  Pressure Compressed Air Piping (Non-Breathing Air Type)". The various piping 
and fittings materials will be installed per the respective standard practices outlined and referenced in the 
following Sections of the project specif~cations: 

15212 - Data Sheet - Carbon Steel Pipe and FittingdSpecial Service 
15213 - Data Sheet - Galvanized Steel Pipe and Malleable Iron Fittings 
15214 - Data Sheet - Polyvinyl Chloride (PVC) Pipe and Fittings 
15215 - Data Sheet -High Density Polyethylene (HDPE) Pipe. 

The HDPE piping installed will use a combination of coiled and straight-length materials. The 
advantage of using flexible HDPE piping is its availabiity in 200-foot rolls, ease of installation, and reduced 
number of joints. These advantages will increase the production rate of the trenching pipe installation phase 
of this project Unions for each length of HDPE pipe will be butt-fusion welded. Forty-fwt sections of 
straight-length HDPE pipe will be used for the shorter pipe runs. Transitional fittings (flanges with proper 
gasket material) will be installed at locations where the HDPE material couples to either PVC well, or the 
galvanized steel pipe. 

Some trenches may contain as many as 27 individual pipes comecting the wells to the equipment The tmnch 
dimensions will be 36 inches wide, by 36 inches deep. 

Following installation of the horizontal SVE wells, select fill will be placed and compacted to a depth 
of 3 feet below ground surface. A 10-ml polyethylene vapor barrier will then be placed horizontally in the 
trench to prevent the applied vacuum from short-circuiting to the surface. Six inches of select beddiig material 
will then be placed and compacted prior to installing the pipes. After the lateral AS and SVE piping is placed, 
an initial lift of 12 inches of select bedding material will be placed and compacted. Subsequent lifts of backtill 
material will be placed and compacted in six to eight inch lifts. The soil will be compacted with a walk-behind 
vibrating plate compactor or trench roller. 

Prim to placement of pipe bedding materials, soil testing will be performed by a qualified geotechnical 
laboratory. Moisture density tests (Standard Proctor) (ASTM D698) will be performed at a frequency of one 
per source, or per visual change in material thereafter. 

Select fill will be placed in 8-inch l m e  lifts. Each lift will be compacted to a minimum dry density 
of 95% of standard proctor maximum dry density. The field moisture and field density tests will be performed 
using the nuclear density gauge. 
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A new electrical ductbank will be installed to provide power for the ASISVE system. The electrical 
source for the system is Manhole #I 18. A 4-inch PVC conduit will be installed from manhole #I 18 to a 150 
KVA transformer. The 150 KVA transformer will then power the motor control center located near the 
treatment building. The conduit will be encased in concrete, with 12 inches of concrete over the top of the 
conduit. The conduit pipe will be conshucted of plastic utilities duct pipe. NEMA TC6, Type EB, as per 
Section 16303 - "Underground Electrical Work" of the project specifications. A concrete pad will also be 
constructed to mount the new transformer. 

AU electrical work will be performed by aqualified electrical subcontractor. Drawings A1 & A2, M1- 
3, El & E2, I - 1-3 will be used as guides along with Division 16 of the specifications. The drawings supplied 
with the equipment will also be used as reference. Complete electrical drawings will be submitted as part of 
the as-built drawing package. 

To effectively evaluate system performance, a mund of groundwater samples will need to be collected 
and analyzed from the monitoring well network. These samples will be collected from the new monitor well 
clusters (10) plus the existing 5 monitor wells in order to have a time-consistent data set. Additionally, those 
AS wells exhibiting indications potential of separate phase accumulations (up to 10 wells) will also be sampled 
to provide a more laterally extensive base-line data set which fully characterizes the source area conditions 
prior to the system startup. The analytical results will provide baseline contamination concentration to which 
post-startup sample results can be compared. Additionally, these monitor wells are necessary as observation 
points to confirm subsurface influences during operation of the remedial system. 

Details regarding system start-up procedures are addressed in Section 4.2.1 "System Operation and 
Maintenance" of this Workplan. 

3.19 OFF-SITE L- 

Procedures for sampling and analyses are described in Appendix D, the Sampling and Analytical Plan. 

3.20 WASTE DISPOSAL SAMPLING 

All waste generated during the project will undergo analytical testing prior to transportation and disposal off- 
site. Transportation and disposal will be performed in accordance with LANTDIV and VADEQ requirements. 
Upon m i p t  of analytical results, the OHM transportation and disposal coordinator will complete all waste 
profiles with analytical data and relay them to the designated disposal facility for their approval prior to the 
demobilization of the waste. 

OHM will utilize an approved area approximately 75 feet square to stage excavated soil generated 
from the well installation and trenching process. The area will be lined with plastic prior to placement of soil. 
Soil staged in this area will be covered with plastic and maintained daily prior to disposal. All staged soil will 
be sampled for waste characteMon purposes following procedures described in the Sampling and Analysis 
Plan, (Appendix D). Impacted soil generated during trenching and well installation activities will be disposed 
of at an approved facility. If not impacted, efforts will be made to re-use the soils on site. The specific facility 
for disposal will be based on waste characterization analytical results. 
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Water generated during the decontamination and well development process will be containerized in a storage 
tank, staged at an approved area of the site and labeled appropriately for identification purposes. The water 
will be sampled for waste characterization purposes following procedures described in the Sampling and 
Analysis Plan. The specific facility for disposal will depend on the analytical results. 

Asphalt and concrete removed during construction activities will be stockpiled separately prior to being 
demobilized off-site to a qualified recycling or disposal facility. 

Once the vacuum and air injection systems are designed, constructed, and installed, the start-up will 
consist of tuming on the ASISVE units and opening the extraction and injection wells to the process stream. 
Vacuum and pressure gauges installed at various locations on the wells and manifold network will be 
monitored during start-up so that flows and pressures can be adjusted to be compatible with the system design. 
After the start-up period, the system will be left in continuous operation and checked via a basic telemetry 
system (auto-dialer) and weekly scheduled site visits. The auto-dialer system promptly notifies OHM that a 
system down condition has occurred so that an OHM Technician can be dispatched to the site immediately. 
In addition, the extraction blower and air sparge equipment must be serviced periodically. The air emission 
treatment system will require monitoring more frequently during initial system operation and less frequently 
as the remediation progresses. 

As the remediation progresses, the injection and exeaction process conditions can be adjusted to 
address specific areas of persistent contamination in order to maximize mass removal. The following system 
operating tasks will be conducted. 

Vapor phase mass recovery and vapor treatment will occur at a higher rate initially and will decrease 
over time. In order to meet project objectives during s t m p  and maintain appropriate operation and balanced 
flow throughout the system, frequent system monitoring is initially required. Maintenance and monitoring site 
visits will be daily until stabilization is achieved, estimated as four weeks of operation. At each site visit, 
process conditions will be checked including the following: 

Vacuum and injection pressures at individual wellheads 
Air flow rate through the system 
Water level in the airlwater separator tank 
Blower and compressor performance (flow rate, pressure) 
Combined process VOC concentration at blower inlet (air sample) 
VOC concentration among influent manifolds 
VOC concentration at the carbon treatment vessels to monitor destruction efficiency (influent and 
effluent air sample) 
Adjusting the flow rate at each extraction and injection well (if required) 
Checking and recording well water levels 
Monitoring wells for DNAPL accumulation 
Checking air filter condition 
Compliance discharge sampling 

Following the initial statup period, maintenance site visit frequency will be weekly. At this time, the 
system is expected to have reached a steady state, and process condition changes will be mainly the result of 
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adjusting the remediation system for optimal long-term effectiveness. The same process conditions will be 
monitored as indicated above. Evaluation of the process monitoring data will be. made, and adjustments to the 
system will be implemented to focus application of vacuum extraction and air injection where significant 
con tamination reduction can be achieved 

Following the initial start-up phase, an OHM operator will maintain the system operation. This will 
include weekly monitoring of air emissions to document system discharge. Monitoring of the water table 
aquifer will be conducted during each site visit The system performance data to be tabulated includes: 

Date of site visit 
Depth-to-water, and DNAPL presence in each monitor well 
System flow rate 
Concenttation of total influent and influent contribution from manifolds/wells as necessary 
Pressure and flow gauge readings at treatment system 
Comments 

System operation and maintenance will include the following tasks: 

Maximum 24-hour response to repair any system malfunction or shutdown. 
Replacement of air filters, mutine cleaning of fouled components, and mutine inspection, adjustment, 
andlor replacement of belts. 
Replacement of spent carbon, as required. 
Disposal of all waste generated by the remediation system. 
Monthly sampling of discharge criteria for air emissions. 

Recovery performance will be monitored to ensure efficient operation and to measure progress towards 
meeting the remedial objective. The following parameters will be measured and recorded: 

. Vacuum and pressure at individual wellheads - l X s  parameter will be monitored to confirm that vapor 
extrauion and injection remains balanced throughout the system. Some variation of flow rates from 
well to well may be observed, but major variations may indicated the need for well redevelopment. 

Air flow rate at each well head - As the remediation progresses, adjustments will be made to the 
system to maximize the vapor recovely rate. Additionally, the air flow rate data will be utilized to 
confirm balanced flow conditions throughout the system. 

Concentration at individual wells - As the remediaiton pmgresses, individual well contributions to the 
total VOC mass flow will change. Adjustments will be made to maximize contaminant removal. 

Blower and compressor performance (flow rate, pressure) -Blower and compressor performance will 
be monitored and compared to expected performance characteristics to ensure pmper operation. 

OHM uses the initial system design specifications and startup performance data as a "bench ma&" 
against actual operating conditions. The key parameters include: 

. Applied vacuum and pressure at individual well heads . Applied vacuum and pressure for total system . Observed air flow rate at individual well heads . Observed air flow rate for total system 
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Effective vacuum and injection radius of influence 
Observed vapor extraction rate 
Observed vapor concentrations 

These parameters will be tabulated to demonstrate that optimum system efficiency is being maintained. In 
addition, this will also enable maintenance items to be quickly identified and corrected. 

OHM and rental equipment will be demobilized as soon as there is no further need for it. The heavy 
equipment will be demobilized upon completion of construction activities. Each piece of equipment that has 
contacted contaminated media will have a final decontamination procedure performed prior to leaving the site. 
The temporary facilities, including the office trailer, will remain on site until startup of the system is 
completed. The final site restoration will also take place during the demobilization phase. All haybales, and 
trash will be removed, and damaged areas will be repaired to the satisfaction of the ROICC. 
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4.0 DECONTAMINATION PROCEDURES 

This section describes the decontamination procedures that will be implemented by OHM during this 
project. Each specific operation included herein is described with the understanding that the Site Specific 
Health and Safety Plan (HASP) will be implemented during all activities, and that personal safety and health 
protection procedures take precedence over operational or scheduling considerations. 

The remedial action for Site LP-20 involves the installation of monitor wells, soil vapor extraction and 
air injection wells, canier piping, and a installation of a precast treatment plant. Decontamination activities 
will be required before, during, and prior to departure for the well drilling equipment, well development 
equipment, and construction equipment. 

The following is a list of drilling, well development, and construction equipment which will be 
decontaminated by the OHM Team: 

- Hollow stem augers and drill bits 
- Drill rods and soil sampling devices 
- All construction equipment which comes into contact with excavated soil 
- All equipment which comes into contact with groundwater 

All decontamination activities will be conducted utilizing 40 CFR Part 761, applicable state 
regulations and the HASP as guidelines. Demobilization of equipment will not occur until all the 
decontamination criteria, as set forth below, have been met completely. 

All decontamination and decommissioning activities will be conducted within the parameters of the 
HASP. In general, prescribed personal protection during the decontamination procedms described below will 
be modified Level D. Whenever direct contract or the potential for liquid spraying exists (i.e. during use of 
the high pressure "hydroblaster" or steam generator), Level C personal protection will be evaluated. 

Additional personal safety concerns include the potential for physical impact during mobilization of 
heavy equipment. All regularly required personal protective equipment (PPE) including hard hat, steel-toed 
work boots and long sleeved shirts will be worn by every employee during all on-site activities. Short sleeve 
shirts may be worn during some construction activities where there is no concern for chemical exposure 
or dermal hazsrds. Furthermore, all personnel will be made aware of general demobilization activities planned 
for each day prior to beginning work and as work progresses, as appropriate. 

OHM will provide a decontamination pad for the decontamination of all drilling equipment used 
during the well installation and construction equipment during trench installation. The decontamination pad 
will be available for OHM and OHM subcontractors. The decontamination pad will remain fully operational 
and will be maintained in good working condition throughout well installation and construction activities. 
Based on site logistics, the decontamination pad may be relocated as the work progress from the LP-26 area 
to the perimeter well control location. 
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Decontamination procedures for drilling equipment (augers, drill rod. drill bits) will include steam 
cleaning using a high pressure steam cleaner. The drilling subcontractor will decontaminate drilling equipment 
before arriving at the site, between borings, and prior to departure to ensure no cross-contamination occurs. 
The construction equipment will be decontaminated before arrival and prior to departure. 

The OHM Team will provide a hydrogeologist, engineer, or supervisor to oversee the procedures 
outlined herein, and to coordinate decommissioning with other contractors. Technicians will be provided to 
perform and document equipment decontamination and demobilization. 
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5.0 SITE RESTORATION 

Once the construction phase of the remedial action has been completed, the OHM Team will initiate 
and complete site restoration activities prior to demobilization. These activities include: 

. Disconnection of telephone and utilities 

. Repair of concrete and asphalt surfaces 

Final grading and seeding (if required or warranted) 

Upon approval from the navy, OHM will disconnect and remove all lines and utilities not required 
during the O W  phase. 

All paved surfaces that were disturbed during construction will be repaired according to the project 
specification. Landscaped areas (if damaged) will be restored to pre-construction conditions. 

5.3 CLOSE-OUT OF SUBCONTRACTORS AND VENDQBS 

OHM will submit to the appropriate subcontractors and vendors a notice of complete contract 
termination. In addition, OHM will ensure proper final payment for supplies and services furnished. 
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6.0 POST-CONSTRUCTION SUBMITTALS 

Upon completion of construction ,OHM will submit a project closure report which will include: 

Introduction 

Summary of Action 

Final Health and Safety Report 

Summary of Record Documents 

Field Changes and Contract Modifications 

Final Documents 

Complete Set of all Field Test and Laboratory Analytical Results 

Complete Set of all Data Validation Results 

Off-site Transportation and Treatment of Materials 

QC Summary Report 

Additionally, two sets of as-built drawings and computer disks will be submitted upon completion of 
the project. 
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1.0 INTRODUCTION 

This Health and Safety Plan (HASP) has been developed for United States Navy, LANTDN, Delivery 
Order entitled, Remedial Action - Building LP-20 Site. The Delivery Order will be executed per the 
requirements stated in the Final Statement of Work (SOW) for Service Delivery Order per Contract No. 
N62470-93-D-3032, Delivery Order 0131, in cooperation with the Navy. This Delivery Order will also be 
executed in accordance with Naval Facilities Engineering Command (NAVFAC). 

This HASP documents the policies and procedures which protect workers and the public from 
potential hazards posed by work at this site and is a key component in the OHMSafeety Improvement Process. 
OHM considers safety the highest priority during work at a site containing potentially hazardous materials and 
has established a goal of zero incidents for all projects. All projects will be. conducted in a manner which 
minimizes the probability of injury, accident, or incident occurrence. This HASP is a key element in the 
proper planning of project work which is necessary to assure the goal of zero incidents is achieved. The HASP 
Acknowledgment (Appendix A) will be signed by all who actively participate at this project. 

Although the plan focuses on the specific work activities planned for this site, it must remain flexible 
because of the nature of this work. Conditions may change and unforeseen situations may arise that require 
deviations from the original plan. This flexibility allows modification by the OHM supervisors and health and 
safety officials with approval from the project CM. 

1.1 SITE HISTOW 

The Building LP-20 site is located within the Naval Aviation Depot (NADEP) area of NAS Norfolk. 
The site is situated in a heavily developed area which includes industrial and military activities. 

Building LP-20 is approximately 460 feet by 390 feet, with a floor area of about 4.1 acres. It was originally 
constructed at half its present day size and was expanded in the late 1940's. The building is used for the 
reconditioning, repair and testing of turbine engines. The building previously maintained a metal plating 
operation which has been moved. The building currently includes a paint shop, two non-destmctive testing 
facilities, several blasting booths, a cleaning shop, repair shop, and some warehouse operations. 

1.2 SCOPE OF W O W  

The principal tasks to be conducted are listed below. 

Preconshuction Layout and Staking 
Mobilization\Site Setup 
Well Point\ SVE Well Installation (Air spargingtsoil vapor extraction wells) 
Asphalt and Concrete Removal and replacement 
Prepare Concrete Slab for Pre-manufactured Building 
General trenching and Backfilling Operation 
Pre- Cast Water Treatment Building Construction 
ElectricalWechanicdUWAC Installation 
Installation of Air Sparge and SVE Piping 
Treatment System Start-Up and Operation 
Site Restoration 
Site Demobilization 
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These activities have been analyzed for potential hazards for which control measures are provided in 
Section 3.4 Job Safety Analysis. 

This HASP has been prepared for the above scope of work. Any changes to the scope of work will 
require amendment of the plan to remain approved. 

OHM Project 19182HS Naval Base Norfolk - Norfolk, VA June 26.1997 

1-2 



-Z*-= OHM Remedielion - Semees Corp. - .,.,- INTRODUCTION 

FIGURE 1.1 
SITE MAP 
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2.0 KEY PERSONNEL AND MANAGEMENT 

The Project Manager (PM). Site S u p e ~ s o r  (SS), Certified Industrial Hygienist (CM), Health and 
Safety Manager (HSM) and Site Safety Officer (SSO) are responsible for formulating and enforcing health 
and safety requirements, and implementing the HASP. Reporting relationships are shown in Figure 2.1 

2.1 PRO.IECT MANAGER WMl 

The PM has the overall responsibility for the project and to assure that the requirements of the contract 
are attained in a manner consistent with the HASP requirements. The PM will coordinate with the SS and the 
SSO to assure that the work is completed in a manner consistent with the HASP. The PM will conduct a 
periodic health and safety audit of the project using the Management Safety Improvement Report form as 
required in the Standard Operating Procedure. The PM reports to the Director of Operations. Specific Key 
Requirement Areas (KRA's) for safety performance include: 

Initiate and implement the Site Specific Safety Awareness1 Recognition program. 
Conduct site safety assessment (Management Safety Improvement Report) according to the 
Standard Operating Procedure schedule for this duration of work. 
Investigate and report findings for any OSHA recordable cases; assure corrective actions are taken 

2.2 SUPERVISOR (SS1 

The SS is responsible for field implementation of the HASP. The SS will be the main contact in any 
on-site emergency situation and will insure off-site emergency agencies have been contacted prior to the start 
of work. The SS will act as the SSO when the assigned SSO is not on the project site. The SS will conduct 
periodic inspections (at least weekly) of the work site to confirm compliance with all health and safety 
requirements. The Project Safety Improvement Checklist shall be used to document inspections. The SS is 
also responsible for coordinating remedial actions for all deficiencies and for enforcing the OHM "Cardinal 
Safety Rules." Specific KRAs for safety performance include: 

Complete Site-Specific Job Safety Analyses for all principle tasks 
Implement the Site Specific Safety Awareness1 Recognition program 
Conduct weekly safety inspections of the job site 
Correct all deficiencies as noted on Management Safety Improvement Reports and safety 
department audits, within recommended time frames 
Investigate and report findings for OSHA recordable cases; assure corrective actions are taken 

The SSO has responsibility for administering the HASP relative to site activities, and will be in the 
field periodically while site activities are in progress. The SSO's primary operational responsibilities include 
personal and environmental monitoring, coordination of job safety analyses, selection and care of personal 
protective equipment, assignment of protection levels and review of work permits. The SSO will monitor all 
field activities involved with safety and is authorized to stop work when an imminent health or safety risk 
exists. The SSO is responsible for informing all on-site personnel of essential safety requirements and 
facilitating the daily safety meetings. Specific KRAs for SSO performance include: 

Monitor workers for signs of stress, such as cold exposure, heat stress, and fatigue 
Reevaluate site conditions on an on-going basis. Coordinate protective measures including 
engineering controls, work practices and personal protective equipment 
Assist the SS in the preparation, presentation and documentation of daily safety meetings 
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Conduct and prepare reports of daily safety inspections of work processes, site conditions, 
equipment conditions and submit to SS. Discuss any necessary corredive actions with the SS and 
review new procedures 
Initiate revisions of the HASP as necessary for new tasks or modifications of existing operations 
and submit to the Program C M  for approval 
Perform air monitoring as required 
Assist the PM and SS in accident investigations 
Prepare permits for special operations, e.g.. hot work, confined spaces, line breaking, etc. 
Maintain site safety records 
Conduct weekly inspections of all fin? extinguishers, supplied air respirators, first-aid kits, and 
eye washes/emergency showers 
Inform subcontractors of the elements of the HASPIwntractor pre-job checklist 
Coordinate the preparation of Site Specific Job Safety Analyses with the SS, team leader, and 
work crew 
Coordinate the daily Safety Observer Program 
Coordinate the Site Specific Safety and Health Awareness and Recognition Program (SHARP) 
with Project Manager and Supervisor 

2.4 HEALTH AND SA- 

The HSM is responsible for staffimg health and safety personnel and monitoring projects for 
compliance with regulatory and OHM health and safety policies and procedures. This position reports to the 
Regional Health and Safety D i r  and will visit the site periodically to ensure compliance with this HASP. 

2.5 INDUS- HYGIENIST (m 
The Program C M  is responsible for reviewing the HASP and ensures that the HASP is complete and 

accurate. The Program ClH provides technical and administrative support for the LANTDN Health and Safety 
Program. If necessary, the C M  can modify specific aspects of the HASP to adjust for on-site changes that 
affect safety. The CIH will wordinate with the HSM and SSO on necessary modifications to the HASP and 
will be available for consultation when required. The C M  may make periodic site visits to determine 
compliance. The C M  reports to the Regional Vice PresidenWneral Manager. 

Each employee is responsible for personal safety as well as the safety of others in the area and is 
expected to participate fully in the Safety Improvement Process, particularly the Safety Observation Program. 
The employee will use all equipment provided in a safe and responsible manner as directed by the SS. All 
OHM personnel will follow the policies set forth in the OHM Health and Safety Procedures Manual, with 
p d c u l a r  emphasis on the OHM "Cardinal Safety Rules." Employees that knowingly disregard safety 
policies~procedures may be subject to disciplinary actions. 

The following individuals share responsibility for health and safety at the site: 

Project Manager Philip A. Tully, Jr. 
609-588-6348 (office) 
609-869-8954 (pager) 
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Site Supervisor 

Site Safety Officer 

Program Manager for LANTJlN 

Health and Safety Manager 

Noaheast Region Health and Safety 
D i r / P r o g r a m  C M  

Vice President, Health and Safety 

Mary Jane McCarthy 
757-322-4467 (office) 

Gary Kowalski 
800-592-2862 (pager) 

Charles Green 
609-738-8918 (pager) 

John P. Franz, P.E. 
609-588-6477 (office) 

Robert A. Brooks, CSP 
609-588-6423 (office) 
800-818-2185 (pager) 

Kevin McMahon, M.S., C M  
609-588-6375 (office) 
609-421-7523 (pager) 

Fred Halvorsen, Ph.D., PE, CM 
800-23 1-7031 
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VICE PRESIDENT & 
GENERAL MANAGER 

GARY GARDNER 
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3.0 JOB SAFETYANALYSIS 

This section outlines the potential chemical and physical hazards which worken may be exposed to 
during work on this project. Table 3.1 lists significant contaminants identified at the site. An MSDS list is 
included in Appendix C. 

The primary mutes of exposure for benzene, 1.2 Dichlaoethene, 1.1 Dichlormthene, Trichlaorthene and Vinyl 
Chloride are eye, inhalation and skin contact Exposure to these contaminants are likely during the trenching and start-up 
phases of this project. 

excessive inhalation of its vapor may cause 

Extremely flammable, keep sources of 

Flammable liquid, keep away from sources 
of ignition. Will liberate toxic phosgene gas 

Trichloroethene 

Flammable liquid, burns with difficulty. 
Reacts with strong caustics and alkalis. 
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iness, unconxiousness; a suspected 

ct with air; reacts, forms reactive 
ducts in contact with oxidizers. 

The following general symptoms may indicate exposure to a hazardous material. Personnel will be 
removed from the work site and provided proper medical attention immediately if the following symptoms 
occur 

- Dizziness or stupor 
Nausea, headaches, or cramps 
Irritation of the eyes, nose, or throat 
Euphoria 
Chest pains and coughing 
Rashes or bums 

3.2 PHYSICAL HAZARDS 

To minimize physical hazards, OHM has developed standard safety protocols which will be followed 
at all times. Failure to follow safety protocols will result in expulsion of an employee from the site and 
appropriate disciplinary actions. 

The SS and SSO will observe the general work practices of each crew member and equipment 
operator, and enforce safe procedures to minimize physical hazards. Hard hats, safety glasses, and steel-toe 
safety boots are required in all areas of the site. Site-specific hazards and all necessary precautions will be 
discussed at the daily safety meetings. The Health and Safety Procedures Manual for LANTDN will be 
maintained at the project site as a reference document. 
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33 NTAL HA- 

Environmental factors such as weather, wild animals, insects, and initant plants pose a hazard when 
performing outdoor work. The SSO and SS will take all necessary measures to alleviate these hazards should 
they arise. 

33.1 Heat Stress 

The combination of warm ambient temperature and protective clothing result in the potential for heat 
stress. Heat stress disorders include: 

Heatrash 
Heat cramps 
Heat exhaustion 
Heat stroke 

Heat stress prevention is outlined in procedure No. 22 of the OHM Cop. LANTDN Health and 
Safety Procedures manual. This information will be reviewed during safety meetings. Workers will be 
encouraged to increase consumption of water and electrolyte-containing beverages (e.g., Gatorade). 

It is recommended that workers break approximately every 2 hours for 10 to 15 minute rest periods 
when temperatures rise above 72.5 degrees F. and protective clothing is worn. In addition, workers are encour- 
aged to take rests whenever they feel any adverse effects that may be heat-related. The frequency of breaks 
may need to be increased upon worker recommendation to the SSO and SS. Heat stress can be prevented by 
assuring an adequate worklrest schedule; guidelines are printed below. 

The worklrest schedule can be calculated based on heat stress monitoring results. Monitoring consists 
of taklng the radial pulse of a worker for 30 seconds immediately after exiting the work area. The frequency 
of monitoring is provided herein. 

" ~> . .>a$;v..>E4a l<;,.,~:. ." v.er :,:#:;:,:&... . -. .. . * ,,,,,; ..- ~ 
.. -.*, . . ..,.,t ,,:.(,: ;.;AMBIEN~%;F%?e _..,i; c--<i :. -. . .. , , #~,,,F?.,,)x~=:--~- -.q 

r- .- .. -,=: $ > TEn;lPEhm - ,. .- ,*% . . .-. 3. ;,d2i . . ,. . .. , . . . - 

90" For above 

87.5 F-90 F 

82.5-87.5 F 

77.5-82.5 F 

72.5-77.5 F 

If the heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten the next work 
cycle by lh and keep the rest period the same. If the heart rate still exceeds 110 beats per minute at the next 
rest period, increase the following rest period by 'h. The initial rest period should be at least 10 minutes. 

Body temperature measured orally or through the ear canal may also be monitored to assess heat stress. 
Workers should not be permitted to continue work when their body temperature exceeds 100.4 F (38C). 
Monitoring should be conducted at the intervals given above. 

, ss-s. ... . " >... s:... S "  :A:. :s<,\&:%>. ",* ,". --. .,a ..= 

& ~ Q - ~ . W ~ & T E - I  . .. ... . . ... . . . ... . I #a->..* # .A:4m' - - -  ' - -- " 
,- ~ O ~ G , @ E V ~ : D  PPE)z j 

After 45 minutes of work 

After 60 minutes of work 

After 90 minutes of work 

After 120 minutes of work 

After 150 minutes of work 
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After 15 minutes of work 

After 30 minutes of work 

After 60 minutes of work 

After 90 minutes of work 

After 120 minutes of work 
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Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70 degrees 
Fahrenheit when wearing chemical protective clothing, or 80 degrees Fahrenheit for site activities performed 
with no chemical protective clothing (Level D). Monitoring will include pulse rate. weight loss, oral 
temperature and signs and symptoms of heat stress. See Procedure 22 LANTDIV Health and Safety 
Procedures Manual. 

3.3.2 Biological Hazards 

Poison Ivy may be found at the site. It is highly recommended that all personnel entering into an 
area with poison ivy wear a minimum of a tyvek coverall, to avoid skin contact. 

The majority of skin reactions following contact with offending plants are allergic in nature and 
characterized by: 

General symptoms of headache and fever 
Itching 
Redness 
Arash 

Some of the most common and most severe allergic reactions result from contact with plants of 
the poison ivy group, including poison oak and poison sumac. Such plants produce severe rash 
characterized by redness, blisters, swelling, and intense burning and itching. The victim may 
develop a high fever and feel very ill. Ordinarily, the rash begins within a few hours after 
exposure, but may be delayed 24 to 48 hours. 

Distineuishinz Features of Poison Iw Grouo P M  

The most distinctive features of poison ivy and poison oak are their leaves, which are composed 
of three leaflets each. Both plants have greenish-white flowers and berries that grow in clusters 
(see Figure 3.1). 

First Aid 

a. Remove contaminated clothing; wash all exposed areas thoroughly with soap and water, 
followed by rubbing alcohol. 1% hydrocortisone cream (over-thecounter) will aid in healing 
and reducing itch. 

b. Apply calamine or other soothing lotion if rash is mild. 

c. Seek medical advice if a severe reaction occurs, or if there is a known history of previous 
sensitivity. 
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FIGURE 3.1 
POISONOUS PLANTS 
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Heavily vegetated areas of a site may have ticks. It is highly recommended that all personnel 
walking through such areas wear a tyvek coverall and latex boot covers taped at all joints. The 
ticks will stand out against the light colors. A tick or insect repellent containing D m  is 
recommended. 

Ticks can transmit several diseases, including Rocky Mountain spotted fever, a disease that occurs 
in the eastern portion of the United States as well as the western portion, and Lyme disease. Ticks 
adhere tenaciously to the skin or scalp. There is some evidence that the longer an infected tick 
remains attached, the greater is the chance that it will transmit disease. 

First Aid 

a. Carefully (slowly and gently) remove the tick with tweezers, taking care that all parts are 
removed. 

b. With soap and water, thoroughly, but gently, scrub the area from which the tick has been 
removed, because disease germs may be present on the skin; also wipe the bite area with an 
antiseptic. 

c. If you have been bitten, place the tick in a jar labeled with the date, location of the bite, and 
the location acquired. If any symptom appears, such as an expanding red rash, contact a 
physician immediately. 

. DISEASE 

Lyme disease may cause a number of medical conditions, including arthritis, that can be treated 
if you recognize the symptoms early and see your doctor. Early signs may include a flu-like 
illness, an expanding skin rash and joint pain. If left untreated, Lyme disease can cause serious 
nerve and heart problems as well as a disabling type of artbritis. 

You are more likely to spot early signs of Lyme disease rather than see the tick or its bite. This 
is because the tick is so small (about the size of the head of a common pin or a period on this page 
and a little larger after they fill with blood), you may miss it or signs of a bite. However, it is also 
easy to miss the early symptoms of Lyme disease. 

In its early stage, Lyme disease may be a mild illness with symptoms like the flu. It can include 
a stiff neck, chills. fever, sore throat, headache, fatigue, and joint pain. But this flu-like illness is 
usually out of season, commonly happening between May and October when ticks bite. 

Most people develop a large, expanding skin rash around the area of the bite. Some people may 
get more than one rash. The rash may feel hot to the touch and may be painful. Rashes vary in 
size, shape, and color, but often look like a red ring with a clear center. The outer edges expand 
in size. Its easy to miss the rash and the connection between the rash and the tick bite. The rash 
develops from three days to as long as a month after the tick bite. Almost one t h i i  of those with 
Lyme disease never get the rash. 
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Joint or muscle pain may be another early sign of Lime disease. These aches and pains may be 
easy to confuse with the pain that comes from other types of arthritis. However, unlike many other 
types of arthritis, this pain seems to move or travel from joint to joint. 

In later stages. Lyme disease may be confused with other medical problems. These problems can 
develop months to years after the first tick bite. 

Early treatment of Lyme disease symptoms with antibiotics can prevent the more serious medical 
problems of later stages. If you suspect that you have symptoms of Lime disease, contact your 
doctor. 

Lyme disease can cause problems with the nervous system that look Like other diseases. These 
include symptoms of stiff neck, severe headache, and fatigue usually linked to meningitis. They 
may also include pain and drooping of the muscles on the face, called Bell's Palsy. Lyme disease 
can also mimic symptoms of multiple sclerosis or other types of paralysis. 

Lyme disease can also cause serious but reversible heart problems, such as irregular heart beat. 
Finally. Lyme disease can result in a disabling, chronic type of arthritis that most often affects 
the knees. Treatment is more difficult and less successful in later stages. Researchers think these 
more serious problems may be linked to how the body's defense or immune system responds to 
the infection. 

33.3 Noise 

Hearing protection is required for workers operating or working near heavy equipment, where the 
noise level is greater than 85 dbA (TWA) as well as personnel working around heavy equipment. The SSO 
will determine the need for and appropriate testing procedures, i.e., sound level meter andlor dosimeter for 
noise measurement. 

3.4 CIFIC JOB S- 

This d o n  of the Site-Specific HASP provides a breakdown of the hazards and control measures for 
each principal task. These Job Safely Analyses are general in nature and must be made project specific by the 
Site Supervisor prior to each task. The Job Safety Analyses will be field checked by the supervisor on an 
ongoing basis and revised as necessary. All revisions will be ~0IIUnuni~ated to the work crew. 
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equipment swing areas 
eye contact with operators before approaching 

. maximum per pason 

Identify and d e w  poisonous plants with workers 

saws. brush sa ws... ) Shut-off 1 idle power tools walking bet- work areas 
Store tlamnuible liquids in well ventilated areas, away from 
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safcty boots at all times 
Wear splash shields and safety goggles when cleaning, 

Provide and use pmpr work gloves when the possibility of 
pinching, or other injury may be caused by moving1 handling 
large or heavy objects 
Maintain all equipment in a safe condition 

Wizard or similar cut 
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. Pmhibited smoking 
Pmvide ABC (or equivalent) fin extinguishers in all work 
mas, flammable storage areas, generator and compressor 

Store flammable liquids in well ventilated areas 
Prohibit storage, transfer of flammable liquids in plastic 

Post "NO SMOKING" signs 

other skin initants 
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equipment swing mas 
eye contact with operators before approaching 

. maximum per pmon 

Insect1 Snake Bites Review injury potential and types of snakes with workers . Avoid insect nests areas, Likely habitats of snaLes outside 

repellant, w ~ u  PPE to protect against stinglbitc 

plants, or other skin irritants (Sce Sedion 5.0 HASP) . Identify and review poisonous plants with workers 
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. Identify all underground utilities around the excavation sile 
before work commences 
Cease work immedia(ely if unknown utility marken are 

equipment swing areas 
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from entering excavation 
Provide good drainage of area adjacent to excavation 

Store excavated material at least 2 feet from the edge of the 
excavation; prevent excessive loading of the excavation face 
Provide sufficient stairs, ladders, or ramps when workers 
enter excavations over 4 feel in depth 
Place ladders no more than 25 feet apart laterally 
Treat excavations over 4 feet deep as confined spaces 
Complete confined space permit entry procedure 
Monitor atmosphere for flammable/toxic vapors, and oxygen 

Slope, bench, shore. or shat  excavations over 5 feet deep if 
worker entry is required 
Assign a competent person to inspect, decide soil 
classification, proper sloping, the correct shoring, or sheeting 

t two means of exit for personnel working in 

. maximum p a  person 
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lsolste cquipmcnI swing areas - Makc eye contact with operators before approaching 
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Isolate equipment swing anas 

Bauicade or enclose the wok area 
Reshict entry to the work area to authorized personnel 
dudng paving activities 
Wear hard hats, safety glasses with side shields, face shields 

contaminants with 
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Eliminate sources of ignition from the wok area 
Prohibit Smoking 
Provide ABC (or equivalent) fire extinguishers for all work, 
flammable storage anas, fuel powMed generators and 

Store tlamnable liquids in well ventilated anas 
Prohibit storage, transfer of flammable Liquids in plastic 

als away fmm flammablw 
cylinders upright, secured, caps in 

Isolate anas under suspended loads 
Makc eye contact with operators bcfon approaching 

Rda entry to the work area to authorized personnel 
dudng pile driving activities 
Wear hard hats, safety glaucs with side shields, and steel-toe 
safety boots at all timcs 
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Isolate equipment swing areas 
Isolate areas under suspended loads 
Make eye c o n w  with operatorn before approaching 

Restrict entry to the work ana to authorized ponnel 
during concrete pouring xtivities 

Restrict entry to the wok area to authorized personnel 
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* Obtain Hot Work Pennit from SS I SSO 
Use proper work glovcs. face shieldlsafety goggles, and 

Pmvide and use proper work gloves when the possibility of 
pinching, or othm injury may be caused by moving1 handling 
large or heavy objeds 

and lock-out machinery before maintenance or 
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Maintain tools in a safe condition 
Pmvide an equipment-grounding wndudor program or 
employ ground-fault circuit intemptera 
Use qualified electricians lo hook up c l ~ c a l  circuits 
Ins* all extension cords daily for struftural integrity, 
ground continuity. and damaged insulation 
Cover or elevate electric win or flexiblecord passing 
through work anas to proted hum damage 
Keep all plugs and nceptaclw out of water 

Clear walkways work arras of equipment, tools, wnsttuction 
Roofing 

Struck by, Against 
Rtlling, Flying ~ebr is ,  
Pmtrudig Objcas 

debris, and other mtuials 
Mark, identify, or barricade other obsttuctions 
Use body harness and lifeline when working 10 fed or more 
above the ground 
Instalhse fall restraints working at roof lines 
Use Appmved ladders in ac~rdaacc with OHM Health & 
Safety P d u r e  # 1-6 
Halt mof, exterior scaflold work in high winds, severe 
weather 

Wear hard hats, safety glasses with side shields, and sfccl-toe 
safetyboota at all t i m  
Secun building mated& not in immediate usc 

Warning vwta, bard hat, 
safety gIssses, goggles 
and face shield 
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. maximum per person 

lifting equipment @and carts, mcks) to 

Warning vwts, hard hat 
safety glasses, pgglw 

Restrict work area entry to authorized parsomel only during 
construction adivitiss 

Is in a safe condition 
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. &mum per person 

based on the exposure hazards present gloves, neoprene or latex 
Review hazardous properties of site contaminants with bwta (Sw Section 5.0 

Use proper work gloves, face shield/safety goggles, and 
I& apron to protect workers fmm skin bums when 

around flammable materials 
Eliminate sources of ignition from the work area 
Prohibitsmoking 
Provide ABC (or equivalent) fin extinguishers for all work 
areas, flammable storage areas, fuel powered generator and 
compressor locations 
Store flammable liquids in well ventilated areas 
Prohihit storage, transfer of flammable liquids in plastic 

als away from f l m b l e s  
cyliindcn upright, secure, caps in 
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Electrical Shock De-energize or shut off utility lines at their source before 

Use double insulated or properly grounded electric power- 

* Maintain twls in a safe condition . Inspect all electrical power circuits prior to commencing 

Provide an equipment-grounding conductor program or 
employ ground-fault circuit intempters 
Use qualified electricians to hook up electrical circuits 
Inspect all extension cords daily for structural integrity, 
ground continuity, and damaged insulation 
Cover or elevate electric wire or flexible cord passing 
through work areas to protect from damage 

ter-proof, weather-proof type if exposure to 

Banicade or enclosc the work areas Hard hat. Safety glasses 
Restrict entry to authorized personnel only during 
construction activities 
Wear hard hats, safety glasses with side shields, and steel-toe 
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pinching, or other injury may be caused by moving/ handling 
large or heavy objects 
Maintain all equipment in a safe condition 
Keep dl guards in place during use 
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equipment swing areas 

Wear hard hats. safety glasses with side shields, or safety 
goggles with splash shields, and steel-toe safety boots at all 

Prohibit smoking in work areas . Provide ABC (or equivalent) fin extinguishers in all work 

Post "NO SMOKING signs 
Store combustibles away from compressors, other fuel 
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Maintain twls in a safe condition 
Provide an equipment-grounding conductor program or 
employ ground-fault circuit intempters 
Use qualified electricians to hook up electrical circuits 
Inspect all extension cords daily for structural integrity, 
ground continuity, and damaged insulation 
Cover or elevate elecuic wire or flexible cord passing 
thmugh work areas to protect from damage 
Keep a l l  plugs and receptacles out of water 
Use approved water-proof, weather-proof type if exposure is 

. Follow Lockout-Tagout procedures in aceordance wilh 
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based on the exposure hazards p ~ m t  tyvek coveralls. PVC 
Review hazardous propdm of site contaminants with gloves, latex or nwprecle 
worksrs before operations begin 

Provide ABC (or equivalent) fire cxtimguishers ia all work 
and flammable storage arms 
Store flammable liquids in well ventilated areas 
Prohibit storage, msfer of flammable liquids in plastic 

Store combustible materials away born flammables 
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Wire tie hose connections closed 
Release head pressure before opening hose connections 
Barricade or enclose worL areas 
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Isolate equipment swing snas 

Obey sensible lifting limits (60 lb. maximum per pcrson 
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Wear hard hats, safety glasses with side shields, or 
splaahlfacc shields and goggles, and steeGtot safety boots at 

per puson for m u d  

Conract Duinalitis Wear PPE to avoid skin contact with contaminated soil, Tyv* coveralls, duct 
plants, or other skin irritants tap bottom of coveralls 

to boots or latex boot 
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35 ACCIDENT PREVENTION 

This Site Specific Health and Safety Plan has been developed with accident prevention as the primary goal. 
Details are discussed throughout this HASP. This section will outline the Accident Prevention Plan 
established for this project. 

3.5.1 Administrative Responsibiities 

The Project Manager is ultimately responsible for the safety and health of site personnel. The PM is to 
provide the materials and maintenance of equipment necessary to enhance and maintain safe site and work 
conditions. 

The SS has the responsibility and the authority to control the day to day remediation activities in the field 
with respect to safety. The SS reports directly to the Project Manager. The SS monitors employees for signs 
of heat stress, excessive fatigue, and obvious outward signs of chemical exposure. In addition, the SS ensures 
that equipment brought to the site is in proper working condition and inspected regularly. These 
responsibilities will be shared by the Site Foremen. 

The Site Safety Officer reports to the Pmject Manager and the Health and Safety Manager and is 
responsible to point out unsafe conditions that may pose a hazard to personnel or the public. The SSO is 
required to conduct regular safety inspections. Accident investigation will be performed by the SS with the 
assistance of the SSO. 

35.2 Phase Safety Plans (Job Safety AnaIyses) 

Site-Specitic Phase Safety Plans (Job Safety Analyses) will be developed for each contract activity and 
operation occturing in each major phase of work. The Phase Safety Plan for a specific task will be developed 
utilizing the job safety analyses presented in Section 3.4. The following areas will be addressed: 

Identify activity being performed; Sequence of work 
Hazards to be controlled in each activity 
Hazardcontrolmeasures 

The analysis will be discussed with all site personnel performing the task and will be documented in a site 
log. Prior to work on site, all site personnel will undergo a safety and health orientation including discussion 
of the HASP and site conditions. Prior to each shift, a daily safety meeting will be held discussing the previous 
day's and the current days's health and safety issues. 

35.3 Subcontractors 

AU subcontractor employees are subject to the same training and medical surveillance requirements as 
OHM personnel depending on job activity. All subcontractor personnel will be required to sign in daily and 
be required to attend a daily meeting discussing operations and safety issues. AU subcontractors involved in 
conshuctionlremedid activities will be required to submit a Subcontractor Safety Prequalification 
Questionnaire prior to the award of a contract. Subcontractors will submit Job Safety analyses for their work 
activities to the OHM SS. The subcontractor reports directly to the OHM Project Manager. All incidents 
involving subcontractor employees shall be reported to the OHM Site Supervisor and a copy of the 
subcontractor's injury/illness report shall be submitted to the OHM SS within 24 hours. 
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3.5.4 Local Requirements 

OHM will comply with any applicable local requirements such as noise control and traflic rules at the site. 
TraK~c control will be developed as is needed for specific tasks. 

3.5.5 Housekeeping 

The project site will be kept in a neat and orderly fashion to prevent common injuries due to slips, trips, 
and falls, accumulation of trash to keep insects away, and to maintain a professional work site. Personnel shall 
not leave a work area in a disorderly condition. The SS responsible for housekeeping. 

3.5.6 Emergency and Contingency Plan 

OHM has developed an emergency contingency plan provided in section 8.0 of this HASP. 

3.5.7 Safety Inspections 

The Site Supervisor will perform regular safety inspections. A report, including results of the inspection 
and any corrective actions taken, will be kept in the project files. A copy will be provided to the client 
representative. Identified safety deficiencies and corrective measures will also be recorded in the "Contractors 
QC Report." 
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4.0 WORKAND SUPPORTAREAS 

To prevent migration of contamination from personnel and equipment work areas will be clearly 
specified prior to beginning operations. OHM has designated work areas or zones as suggested by the 
NIOSWOSHAKJSCGEPA'S document, titled "Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities." Each work area will be divided into three zones as follows: 

An Exclusion or "hot" Zone (EZ) 
A Contamination Reduction Zone (CRZ) 
A Support Zone (SZ) 

The EZ is the area suspected of contamination and p m t s  the greatest potential for worker exposure. 
Personnel entering the area must wear the mandated level of pmtection for that area. In certain instances, dif- 
ferent levels of protection will be required depending on the tasks and monitaring pedormed within that zone. 
The EZs for this project will include active well installations and active trenching areas with the wells. 

The CRZ or tmnsition zone will be established between the EZ and SZ. In this area, personnel will 
begin the sequential decontamination process required to exit the EZ. To prevent off-site migration of 
contamination and for personnel accountability, all personnel will enter and exit the EZ thrwgh the CRZ. The 
CRZs for this pmject will be immediately adjacent to any active EZs. 

The SZ serves as a clean, control area. Operational suppoa facilities are located within the S Z  
Normal work clothing and support equipment are appropriate in this zone. Contaminated equipment, or 
clothing will not be allowed in the S Z  The support facilities should be located upwind of site activities. There 
will be a clearly madced controlled access point from the SZ into the CRZ and EZ that is monitored closely 
by the SSO and the SS to ensure pmper safety protocols are followed. The office trailer will be located in the 
support zone. 

4.4 CONTROL LOG 

A log of all personnel visiting, entering or working on the site shall be maiptained in the main office 
trailer location. The log will record the date, name, company or agency, and time entering or exiting the site. 

No visitor will be allowed in the EZ without showing pmof of training and medical certification, per 
29 CFR 1910.120(e), (0. Visitors will supply their own boots and respiratory equipment, if required. Visitors 
will attend a site orientation given by the SSO and sign the HASP. 
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4 5  GENERAL 

The following items are requirements to pmtect the health and safety of workers and will be discussed 
in the safety briefing prior to initiating work on the site: 

Eating, drinking, chewing gum or tobacco, smoking, or any praclice that inmaws the probability 
of hand to mouth transfer and ingestion of contamination is prohibited in the EZ and CRZs. 

Hands and face must be washed upon leaving the EZ and before eating, drinking, chewing gum 
or tobacco and smoking or other activities which may result in ingestion of contamination. 

A buddy system will be used. Hand signals will be established to maintain communication. 

During site operations, each worker will consider himself as a safety backup to his partner. 
Off-site personnel provide emergency assistance. All personnel will be aware of dangerous situa- 
tions that may develop. 

Visual contact will be maintained between buddies on site when performing hazardous duties. 

No personnel will be admitted to the site without the proper safety equipment, training, and 
medical surveillance certification. 

All personnel must comply with established safety procedures. Any staff member who does not 
comply with safety policy, as established by the SSO or the SS, will be immediately dismissed 
from the site. 

Proper decontamination procedures must be followed before leaving the site. 

= All employees and visitors must sign in and out of the site. 
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5.0 PROTECTIVE EQUIPMENT 

This section addresses the various levels of personal protective equipment (PPE) which are or may 
be required at this job site. OHM personnel are trained in the use of all PPE utilized. 

5.1 
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Mobiition\Site Setup Hardhat, steel-toe work boots, safety eye wear (safety 
glasses with side shields or goggles and face shield if 
splash or flying particles are likely) and hearing 

Well Point- Well Hardhat, steel-toe work boots, tyvek coveralls, safety 

Hardhat, steel-toe work boots, tyvek coveralls, safety 
eye wear (safety glasses with side shields or goggles and 

cles are likely) and hearing 

Water Treatment Buildiig 
Construction 

Electrical\MechanicalVNAC 
Installation 

Treatment System Start-up and 
Operation 

Site Restoration 

Level D 

Level D 

Level D 

Level D 

glasses with side shields or goggles and face shield if 
splash or flying particles are liely) and hearing 
protection >85 dBA 

Hardhat, steel-toe work boots, safety eye wear (safety 
glasses with side shields or goggles and face shield if 
splash or flying particles are l i l y )  and hearing 
protection >85 dBA 

Hardhat, steel-toe work boots, safety eye wear (safety 
glasses with side shields or goggles and face shield if 
splash or flying particles are likely) and hearing 
protection >85 dBA 

Hardhat, steel-toe work boots, safety eye wear (safety 
glasses with side shields or goggles and face shield if 
splash or flying particles are likely) and hearing 
pmtection >85 dBA 

Hardhat, steel-toe work boots, safety eye wear (safety 
glasses with side shields or goggles and face shield if 
splash or flying particles are likely) and hearing 
protection >85 dBA 
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This sections lists the minimum requirements for each protection level. Modification to these 
requirements will be noted above. 

5.2.1 Level D 

Level D consists of the following: 

Safety glasses with permanently attached side shields 
Hardhat 
Steel-toed work boots 
Work clothing as prescribed by weather 

5.2.2 MoW10d Level D 

Modified Level D consists of the following: 

Safety glasses with permanently attached side shields 
Hard hat 
Steel& work boots 
Niaile, neoprene, latex or PVC overboots 
Outer nibile, neoprene, or PVC gloves over latex sample gloves 
Face shield (when projectiles or splashes pose a hazard) 
Tyvek coverall [Polyethylenecoated Tyveks required when worken have a potential to be 
exposed to contaminated liquids or sludges.] 
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533 Level C 

Level C consists of the following: 

Full-face, air-purifying respirator with appropriate cartridges 
Hooded Tyvek Coveralls [Polyethylenecoated Tyveks required when workers have a potential 
to be exposed to contaminated liquids or sludges]. 
Hard hat 
Steel-toed work boots 
Nitrile, neoprene, latex or PVC overbwts 
Nitrile, neoprene, or PVC gloves over latex sample gloves 
Face shield (when projectiles or splashes pose a hazard) 

5.3 AIR-PURIFYING RESPIRATORS 

A NIOSH approved full face respirator with appropriate air purifying cartridges will be used for level 
C work. 

The crew members working in Level C will wear respirators equipped with air-purifying cartridges 
approved for the following contaminants. 

- Organic vapors ~1,000 ppm 
= Chlorine gas c10 ppm 

Hydrogen chloride c50 ppm 
Sulfur dioxide 4 0  ppm 
Dusts, fumes and mists with a TWA 4.05 mdm3 
Asbestoscontaining dusts and mists 
Radionuclides 

5.5 RIDGE CHANGm 

All cartridges will be changed a minimum of once daily, or more frequently if personnel begin to 
experience increased inhalation resistance or breakthrough of a chemical warning property. 

5.6 INSPECTION AND 

Respirators are checked periodically by a qualified individual and inspected before each use by the 
wearer. All respirators and associated equipment will be decontaminated and hygienically cleaned after each 
use. 

5.7 FIT TESTING 

Annual respirator fit tests are required of all personnel wearing negative-pressure respirators. The test 
will use isoamyl acetate or initant smoke. The fit test must be for the style and size of the respirator to be used. 
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No personnel who have facial hair which interferes with the respirator's sealing surface will be 
permitted to wear a respirator and will not be permitted to work in areas requiring respirator use. 

Normal eyeglasses cannot be worn under full-face respirators because the temple bars interfere with 
the respiratofs sealing surfaces. For workers requiring comt ive  lenses, special spectacles designed for use 
with respirators will be provided. 

Contact lenses will not be worn with any type of respirator. 

5.11 MEDICAL CERTIFICATION 

Only workers who have been c e a e d  by a physician as being physically capable of respirator usage 
will be issued a respirator. Personnel unable to pass a respiratory fit test or without medical clearance for 
respirator use will not be permitted to enter or work in areas on site that require respiratory protection. 
Employees receive a written physicians opinion that they are fit for general hazardous waste operations as per 
29 CFR 1910.120(f)(7). 

5.12 SITE SPECIFIC PERSONAL PROTECTIVE EOUIPMENT (PPE) PROGRAM 

The primary objective of the PPE program is to ensure employee protection and to prevent employee 
exposure to site contaminants during site operations. Engineering controls are not feasible for many tasks and, 
therefore, require the use of PPE. 

The SS will be responsible for implementing all aspects of the PPE program. This includes donning and 
doffing, tempramre related stms monitoring, inspection, and decontamination (see Section 6.0). PPE selection 
is identifed in Table 5.1 for each specified task The SS in consultation with the SSO, if assigned, Health and 
Safety Manager, pmject CIH and the ROICC will direct changes in PPE based on changing conditions. The site 
specific HASP will serve as written certification that the workplace was evaluated concerning PPE requirements. 
OHM Corporation's comprehensive PPE Program is described in Appendii D. 

5.12.1 Site-Specific Respiratory Protection Program 

The primary objective of respiratory protection is to prevent employee exposure to atmospheric 
contamination. When engineering measures to control contamination are not feasible, or while they are being 
implemented, personal respiratory pmtective devices will be used 

The criteria for determining respirator need have been evaluated based on the site contaminants; 
expected levels of protection are outlined in Section 5.1. Air monitoring will be conducted to confirm that 
respiratory protection levels are adequate (Section 7.0). All respirator users are OSHA trained in proper 
resphtor use and maintenance. The SS and SSO will observe workers during respirator use for signs of stress. 
The SS, CM, HSM, and SSO will also evaluate this HASP periodically to determine its continued 
effectiveness with regard to respiratory protection. All persons assigned to use respirators will have medical 
clearance to do so. 
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conective actions will be taken, e.g., cover soil with polyethylene sheeting. Work will not resume until levels 
reach background in the support zone. 

7.2.1 Type and Operational Aspects 

- Principle of Operation 

Ionization potential (IP) -The energy required to remove the outermost electron from a 
molecule; measured in electron volts (eV); characteristic property of a specific chemical. 

Photoionization - Using ultraviolet (UV) light to remove the outermost electron from a 
molecule. 

Energy of W light (10.2, 9.5, 11.7 eV) must be equal to or greater than the IP to 
photoionize the molecule. 

Fan or pump is used to draw air into the detector where the contaminants are exposed to 
a W light source (lamp). 

Ions are collected on a charged plate and produce a current directly proportional to the 
number of ionized molecules; current is amplified and displayed on the meter. 

7.2.2 Calibration MethocUFrequencies 

The PW Model PI 101 is designed for trace gas analysis in ambient air and is calibrated at HNU with 
certified standards of benzene, vinyl chloride, and isobutylene. Other optional calibrations are available 
(e.g., ammonia, ethylene oxide, H2S, etc.). 

OHM will use a PID with a 10.2 eV lamp. This lamp has been determined to be most responsive to 
the contaminants on site. Optional probes containing lamps of 9.5 and 11.7 eV are interchangeable in use 
within individual read-out assemblies for different applications. 

The approximate span settings for the probe that would give different readings of the amounts of trace 
gas of a particular species in a sample are based upon the relative photoionization sensitivities of various gases 
twice daily &ginning and end of shift). 

It is recommended that calibration be checked twice each day (beginning and end of shii). The SSO 
will record and log such calibration information into an air monitoring notebook. 

7.2.3 Preventative Maintenance 

Maintenance of the PID Model PI 101 consists of cleaning the lamp and ion chamber, and replacement 
of the lamp or other component parts or sub-assemblies. 

7.3 COLORIMETRIC DETECTOR TUBES 

Detector tubes are useful for identifying specific air contaminants at approximate concentrations or 
a chemical p u p  during field screening surveys. The SSO will use detector tubes in conjunction with other 
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types of direct read instruments as a backup instrument and as another means for verifying the meters response. 
The SSO will also perform on-site exclusion zone monitoring in the areas of remedial activities with detector 
tubes for benzene, vinly chloride and any other organic contaminant of concern when a PID or FID action level 
is exceeded. 

73.1 Type and Operational Aspects 

The C M  will select a specific colorimetric detector tube for a specific chemical. 

Drager Multi Glass Detector Model 21/31 

- Principle of Operation 

Colorimetric indicator tubes (detector tubes) consist of a glass tube impregnated with an 
indicating chemical. 

Tube is connected to a piston or bellow pump to draw a know volume of air through the 
tube. 

Contaminant reacts with the indicator chemical in the tube, producing a change in color 
whose length is proportional to the contaminant concentration; glass tube has 
degradations in ppm to match the length of stain. 

Preconditioning filter may precede the detector tube to remove interfering contaminants 
@enzene, vinyl chloride). 

7.3.2 Calibration MethodslFrequencies 

There is no method or procedure for calibrating any colorimetric detector tube. However, it is 
important to read the instructions provided with a specific detector tube to determine number of pump strokes, 
interfering chemicals, proper color change, and shelf life. It is important that the number of strokes is not 
exceeded on the first measurement, as this may overload the tube and overshoot the standard range of 
measurement. 

Sampling pump can be checked but not calibrated using the bubble tube. All bellows pumps draw 
in a specific amount of air during each stroke. This amount should correspond to a specific amount on the 
bubble tube (i.e., if one stroke equals 100 cc, then the bubble should move 100 cc in the bubble tube). Also, 
a leak check can be conducted by activating a pump stroke, then inserting an unopened colorimetric tube in 
the pump inlet. The pump should not move, if it does, this indicates a leak. If the pump fails either the leak 
test or the volume test, return it back to the manufacturer for repair. 

7.3.3 Preventative Maintenance 

Generally speaking, the reagent of the colorimetric tubes cannot be stored for unlimited periods. The 
shelf life of the Drager tubes are, therefore, limited to two years (for storage at room temperature). 
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7.4 AIR MONITORING LOG 

The SSO will ensure that all air-monitoring data is logged into a monitoring notebook. Data will 
include instrument used, wind direction, work process, etc. The Regional and Corporate OHM CIH will 
periodically review this data. 

The PID, LEUO, meter and sampling pumps required with fixed-media air sampling will be calibrated 
daily before and after use. A separate log will be kept detailing date, time, span gas, or other standard, and 
name of person performing the calibration. 

7.6 AIR MONITORING RESULTS 

Air monitoring results will be posted for personnel inspection, and will be discussed during morning 
safety meetings. 

OHM Fnjcct 19182HS NavaJ Bare Norfolk - Norfolk, VA June 26,1997 

7-5 



8.0 EMERGENCY RESPONSE 

8.1 PRE-EMERGENCY PLANNING 

Prior to engaging in construction/remediation activities at the site, OHM will plan for possible 
emergency situations and have available adequate supplies and manpower to respond. In addition site 
personnel will receive training during the site orientation concerning proper emergency response procedures. 

The following situations would warrant implementation of the Emergency Response and Contingency 
Plan (ERCP): 

The following measures will be taken to assure the availability of adequate equipment and manpower 
resources: 

FireJExplosion 

Spill or Release of 
Hazardous Materials 

Spill or Release of High 
Temperature Liquid or 
Vapor 

Natural Disaster 

Medical Emergency 

Sufficient equipment and materials will be kept on site and dedicated for emergencies only. The 
inventory will be replenished after each use. 

The potential for human injury exists. 
Toxic fumes or vapors are released. 
The fire could spread on site or off site and possibly ignite other flammable 
materials or cause heat-induced explosions. 
The use of water andlor chemical tke suppressants could result in 
contaminated run-off. 
An imminent danger of explosion exists. 

- The spill could result in the release of flammable liquids or vapors, thus 
causing a fire or gas explosion hazard. 
The spill could cause the release of toxic liquids or fumes in sufficient 
quantities or in a manner that is hazardous to or could endanger human health. 

The spill can be contained on site, but the potential exists for groundwater 
contamination. 
The spill cannot be contained on site, resulting in off-site soil contamination 
andlor ground-water or surface water pollution. 
The spill quantity is greater than the reportable quantity limit for the material. 

A rain storm exceeds the flash flood level. 
The facility is in a projected tornado path or a tornado has damaged facility 
property. 
Severe wind gusts are forecasted or have occurred and have caused damage to 
the facility. 

Overexposure to hazardous materials. 
Trauma injuries (broken bones. severe lacerationslbleeding. burns). 
Eyefskin contact with hazardous materials. 
Loss of consciousness. 
Heat stress (Heat stroke). 
Cold stress (Hypothermia). 
Heart attack. 
Respiratory failure. 
Allergic reaction. 
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On-site emergency responders will be current in regards to training and medical suweiIlance 
prognuns. Copies of all applicable certif~cates will be kept on file for on-site personnel required 
to respond. 

It will be the responsibility of the emergency wordinator to brief the on-site response team on 
anticipated hazards at the site. The emergency coordinator shall also be responsible for 
anticipating and requesting equipment that will be needed for response activities. 

Emergency response activities will be cwrdinated with the Local Emergency Management 
Agency ( EMA) in compliance with SARA Title EI requirements. 

Communications will be establishedprior to wmmencement of any activities at the remediation site. 
Communication will be established so that all responders on site have availability to all pertinent information 
to allow them to conduct their activities in a safe and healthful manner. The primary communication device 
will be two-way radios. Air horns may be used to alert personnel of emergency conditions. A telephone will 
be located at the command post to summon assistance in an emergency. 

Primary communication with local responders in the event of an emergency will be accomplished 
using commercial telephone lines. 

Because unrecognized hazards may result in emergency incidents, it will be the responsibility of the 
Site Supervisor and Site Safety Officer (SSO), through daily site inspections and employee feedback (Safety 
Observation Program, daily safety mestings, and job safety analyses) to recognize and identify all hazards that 
are found at the site. These may include: 
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Chemical Hazards 

Physical Hazards 

Mechanical Hazards 

Environmental Hazards 

Materials at the site 
Materials brought to the site 

Fiexplosion 
sapmiptfall 
Electrocution 
Confined space 
ILXH atmospheres 
Excessive noise 

Heavy equipment 
Stored energy system 
Pinch points 
Electricalequipment 
Vehicle traffic 

Electrical Storms 
High winds 
Heavy RainISnow 
Temperature Extremes (HeatlCold Strcss) 
Poisonous PlantslAnimais 
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Once a hazard has been recognized, the Site Supervisor andlor the SSO will take immediate action 
I to prevent the hazard from becoming an emergency. This may be accomplished by the following: 

Daily safety meeting 
Task-specific training prior to commencement of activity 
Lock-outltag-out 
Personal Protective Equipment (FPE) selectionluse 
Written and approved permits for hot work, confined space 
Trenchinglshoring procedure 
Air monitoring 
Following all OHM standard operating procedures 
Practice drills for fire, medical emergency, and hazardous substances spills 

757-489-2328 

Hospital - Depaul Medical Catm 

Dircc$ionr: From jobsite, bun left on to Iagersol Avenot; Fonow ingersol 
Avenue to 7th Avenue, Turn right onto 7th Avenue. M o w  7th Avenue to 
"C' Saet, Turn left onto 'C' S.treet. Follow 'C" Street to Veator Street, 
Turn right onto Diven Sheet. Follow Divea Street to Little Creek Road, Turn 
I& onto W e  Creek Road. Follow Little. Creek Road to Granby Street, Turn 
right onto Oranby Street Continue on Granby Street to Hospital on your 

Non-Emergency Care Only 
NDC Medical Center 
850 Kampsville Road Conwe Dr. W a m  Robineff 

Poison Cantrol Center 

gency for Toxic Snbmnces and Disease Rqgistry 404-639-0615 (24 HR) 
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Director. Health and Safety - Kevin McMahon 
Disaict Health & Safety Manger - Robert k Brooks 

8 3  PERSONNEL ROLES. LINES OF AUTHO- 

This section of the ERCP describes the various roles, responsibili!ies, and communication procedures 
that will be followed by personnel involved in emergency responses. 

The primary emergency coordinator for this site is the Site Supervisor. In the event an emergency 
occurs and the emergency coordinator is not on site, the Site Safety Officer or the highest ranking employee 
on site will serve as the emergency coordinator until he arrives. The emergency coordinator will determine 
the nature of the emergency and take appropriate action as defined by this ERCP. 

The emergency coordinator will implement the ERCP immediately as required. The decision to 
implement the plan will depend upon whether the actual incident threatens human health or the environment 
Immediately after being notified of an emergency incident, the emergency coordinator or his designee will 
evaluate the situation to determine the appropriate anion. 

83.1 Responsibililies and Duties 

This section desnibes the responsibilities and duties assigned to the emergency coordinator. 

It is recognized that the structure of the "Incident Command System" will change as additional 
response organizations are added. OHM will follow procedures as d i i t e d  by the fire department, LEPC, 
State and Federal Agencies as required. OHM will defer to the local Fire Department chief to assume the role 
of Incident Commander upon arriving on site. Additional on-site personnel may be added to the Site 
Emergency Response Team as required to respond effectively. 

83.2 On-Site Emergency Coordinator Duties 

The on-site emergency coordinator is responsible for implementing and directing the emergency 
p d u r e s .  All emergency personnel and their communications will be c o o d i  through the emergency 
coordinator. Sped% duties are as follows: 

Identify the source and character of the incident, type and quantity of any release. Assess possible 
hazards to human health or the environment that may result directIy from the problem or its 
control. 

Discontinue operations in the vicinity of the incident if necessary to ensure that fires, explosions, 
or s p a  do not recur or spread to other parts of the site. While operations are dormant, monitor 
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for leaks, pressure build-up, gas generation, or ruptures in valves, pipes, or other equipment, 
where appropriate. 

Notify local Emergency Response Teams if their help is necessary to control the incident. Table 
8.1 provides telephone numbers for emergency assistance. 

Direct on-site personnel to control the incident until, if necessary, outside help arrives. 

Ensure that the building or area where the incident occurred and the surrounding area are 
evacuated and shut off possible ignition sources, if appropriate. The Emergency Response Team 
is responsible for directing site personnel such that they avoid the area of the incident and leave 
emergency control procedures unobstructed. 

Iffire or explosion is involved, notify facility Fire Department. 

Notify NAVY ROICC 

Notify OHM Project Manager 

Have protected personnel, in appropriate PPE, on standby for rescue. 

If the incident may threaten human health or the environment outside of the site, the emergency 
coordinator should immediately determine whether evacuation of area outside of the site may be necessary and, 
if so, notify the Police Department and the Office. of Emergency Management. 

When required, notify the National Response Center. The following information should be provided 
to the National Response Center: 

Name and telephone number 
Name and address of facility 
Time and type of incident 
Name and quantity of materials involved, if known 
Extent of injuries 
Possible hazards to human health or the environment outside of the facility. 

The emergency telephone number for the National Response Center is 800-424-8802. 

If hazardous waste has been released or produced through control of the incident, ensure that: 

Waste is collected and contained. 

Containers of waste are removed or isolated from the immediate site of the emergency. 

Treatment or storage of the recovered waste, contaminated soil or surface water, or any other 
material that results from the incident or its control is provided. 

En- that no waste that is incompatible with released material is treated or stored in the facility 
until cleanup procedures are completed. 

Ensure that all emergency equipment used is decontaminated, recharged, and fit for its intended 
use before operations are resumed. 
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Notify the USEPA Regional Administrator that cleanup procedures have been completed and that 
all emergency equipment is fit for its intended use before resuming operations in the affected area 
of the facility. The USEPA Regional Administrator's telephone number is included in the 
Emergency Contacts. 

Record time, date, and details of the incident, and submit a written repott to the USEPA Regional 
Administrator. Report is due to USEPA within 15 days of the incident 

8.4 &WE DISTANCES AND PL- 

The emergency coordiinator for all activities will be the SS. No single recommendation can be made 
for evacuation or safe distances because. of the wide variety of emergencies which could occur. Safe distances 
can only be determined at the time of an emergency based on a combination of site and incident-specific 
criteria However, the following measures are established to serve as general guidelines. 

In the event of minor hazardous materials releases (small spills of low toxicity), workers in the affected 
area will report initially to the contamination reduction zone. Small spills or leaks (generally less than 55 
gallons) will require initial evacuation of at least 50 feet in all directions to allow for cleanup and to prevent 
exposure. After initial assessment of the extent of the release and potential hazards, the emergency 
coordinator or his designee will determine the specific boundaries for evacuation. Appropriate steps such as 
caution tape, rope, traffic cones, barricades, or personal monitors will be used to secure the boundaries. 

In the event of a major hazardous material release (large spills of high toxicitylgreater than 55 gallons), 
workers will be evacuated from the buildinglsite. Workers will assemble at the entrance to the site for a head 
count by their foremen and to await further instruction. 

If an incident may threaten the health or safety of the surrounding community, the public will be 
informed and, if necessary, evacuated from the area. The emergency coordinator, or his designee will inform 
the proper agencies in the event that this is necessary. Telephone numbers are listed in Table 8.1. 

Places of refuge will be established prior to the commencement of activities. These areas must be 
identified for the following incidents: 

Chemical release 
Fidexplosion 
Powerloss 
Medical emergency 
Hazardous weather 

In general, evacuation will be made to the crew trailers, unless the emergency coordinator determines 
otherwise. It is the respnsibility of the emergency c o o n i i i r  to determine when it is necessary to evacuate 
personnel to off-site locations. 

In the event of an emergency evacuation, all the employees will gather at the entrance to the site until 
a head count establishes that all are present and accounted for. No one is to leave the site without notifying 
the emergency coordinator. 

8.5 EVACUATION ROUTES AND PROCEDURES 

All emergencies require prompt and deliberate. action. In the event of an emergency, it will be 
necessary to follow an established set of procedures. Such established procedures will be followed as closely 
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as possible. However, in specific emergency situations, the emergency coordinator may deviate from the 
I procedures to provide a more effective plan for bringing the situation under control. The emergency 

coordinator is responsible for determining which situations require site evacuation. 

8.5.1 Evacuation Signals and Routes 

Two-way radio communication and an air horn will be used to notify employees of the necessity to 
evacuate an area or building involved in a releaselspill of a hazardous material. Each crew supervisor will 
have a two way radio. A base station will be installed in the OHM office trailer to monitor for emergencies. 
Total site evacuation will be initiated only by the emergency coordinator, however, in his absence, decision 
to preserve the health and safety of employees will take pmdence. Evacuation mutes will be posted in each 
outside work area. Signs inside buildings will be posted on walls or other structural element of a building. 
Periodic drills will be conducted to familiarize each employee with the proper routes and procedures. 

8.5.2 Evacuation Procedures 

In the event evacuation is necessary, the following actions will be taken: 

The emergency signal will be activated. 

No further entry of visitors, contractors, or trucks will be permitted. Vehicle traffic within the site 
will cease in order to allow safe exit of personnel and movement of emergency equipment. 

Shut off all machinery if safe to do so. 

ALL on-site personnel visitors, and contractors in the support zone will assemble at the entrance 
to the site for a head count and await further instruction from the emergency coordinator. 

ALL persons in the exclusion zone and contamination reduction zone will be accounted for by 
their immediate crew leaders (e.g., foreman). Leaders will determine the safest exits for 
employees and will also choose an alternate exit if the first choice is inaccessible. 

During exit, the crew leader should try to keep the group together. Immediately upon exit, the 
crew leader will account for all employees in his crew. 

Upon completion of the head count, the crew leader will provide the information to the emergency 
coordinator. 

Contract personnel and visitors will also be accounted for. 

The names of emergency response team members involved will be reposted to the emergency spill 
control coordinator. 

A final tally of persons will be made by the emergency coordinator or designee. No attempt to 
find persons not accounted for will involve endangering lives of OHM or other employees by 
reentry into emergency areas. 

In all questions of accountability, immediate crew leaders will be held responsible for those 
persons reporting to them. Visitors will be the responsibility of those employees they are seeing. 
~onhactors and truck drivers are the responsibility of the Site Supervisor. The security guard will 
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aid in accounting for visitors, contractors, and truckers by reference to sign-in sheets available 
from the guard shack. 

Personnel will be assigned by the emergency coordinator to be available at the main gate to direct 
and brief emergency responders. 

Re-entry into the site will be made only after clearance is given by the emergency coordinator. 
At his direction, a signal or other notification will be given for re-entry into the facility. 

Drills will be held periodically to p d c e  all of these procedures and will be treated with the same 
seriousness as an actual emergency. 

In the event of an emergency involving a hazardous material spill or release, the following general 
procedures will be used for rapid and safe response and control of the situation. Emergency contacts found 
in Table 8.1 provide a quick reference guide to follow in the event of a major spill 

If an employee discovers a chemical spill or process upset resulting in a vapor or material release, he 
or she will immediately notify the on-site emergency coordinator. 

On-site Emergency Coordinator will obtain information pertaining to the following: 

The material spilled or released. 
Location of the release or spillage of hazardous material 
An estimate of quantity released and the rate at which it is being released. 
The direction in which the spill, vapor or smoke release is heading. 
Any injuries involved. 
Fire andtor explosion or possibility of these events. 
The area and materials involved and the intensity of the fire or explosion. 

This information will help the on-site emergency coordinator to assess the magnitude and potential 
seriousness of the spill or release. 

8.6.2 Procedure for ContaininglCollecting Spills 

The initial mponse to any spill or discharge will be to protect human health and safety, and then the 
environment Identification, containment, treatment, and disposal assessment will be the secondary response. 

If for some reason a chemical spill is not contained within a dike or sump area, an area of isolation will 
be established around the spill. The siz.e of the area will generally depend on the size of the spill and the 
materials involved. If the spill is large (greater than 55 gallons) and involves a tank or a pipeline rupture, an 
initial isolation of at least 100 k in all directions will be used. Small spills (less than or equal to 55 gallons) 
or leaks from a tank or pipe will require evacuation d at least 50 ft in all directions to allow cleanup and repair 
and to prevent exposure. When any spill occurs, only those persons involved in overseeing or performing 
emergency operations will be allowed within the designated hazard area If possible the area will be roped or 
otherwise blocked off. 
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If the spill results in the formation of a toxic vapor cloud (by reaction with surrounding materials or 
I by outbreak of tire) and its release (due to high vapor pressures under ambient conditions), further evacuation 

will be enforced. In general an area at least 500 feet wide and 1,000 feet long will be evacuated downwind 
if volatile materials are spilled (Consult the DOT Emergency Response Guide for isolation distances for listed 
hazardous materials.) 

If an incident may threaten the health or safety of the surrounding community, the public will be 
informed and possibly evacuated from the area The on-site emergency coordinator will inform the proper 
agencies in the event this is necessary. (Refer to Table 8.1) 

As called for in regulations developed under the Comprehensive Environmental Response 
Compensation Liability Act of 1980 (superfund), OHM'S practice is toreport a spill of a pound or more i f  any 
hazardous material for which a reportable quantity has not been established and which is listed under the Solid 
Waste Disposal Act, Clean Air Act, Clean Water Act, or TSCA. OHM also follows the same practice for any 
substances not listed in the Acts noted above but which can be classified as a hazardous waste under RCRA. 

Clean up personnel will take the following measures: 

Make sure all unnecessary persons are removed from the hazard area. 

Put on protective clothing and equipment. 

If a flammable material is involved, remove all ignition sources, and use spark and explosion 
proof equipment for recovery of material. 

Remove all surrounding materials that could be especially reactive with materials in the waste. 
Determine the major components in the waste at the time of the spill. 

If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags, etc. If thii 
is done, pump this material out into a temporary holding tank or drums as soon as possible. 

Place all small quantities of recovered liquid wastes (55 gallons or less) and contaminated soil into 
drums for incineration or removal to an approved disposal site. 

Spray the spill area with foam. if available, if volatile emissions may occur. 

Apply appropriate spill control media (e.g. clay, sand, lime, etc.) to absorb discharged liquids. 

For large spills, establish diking around leading edge of spill using booms, sand, clay or other 
appropriate material. If possible, use diaphragm pump to transfer discharged liquid to drums or 
holding tank. 

8.6.3 Emergency Response Equipment 

The following equipment will be staged in the support zone and throughout the site, as needed, to 
provide for safety and f m  aid during emergency responses. (Emergency eyewash equipment meets ANSI 
Standard, 

ABC-type fire extinguisher 
Fi t -aid kit, industrial size 
Eyewashlsafety shower 
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Emergency signal horn 
Self contained breathing apparatus (two) 
Stretcher/backboard 

In addition to the equipment listed above, OHM maintains direct reading instrumentation that may be 
used in emergency situations to assess the degree of environmental hazard. This equipment will only be used 
by the Site Safety Ofticer or other specially trained personnel. This equipment will be stored, charged and 
ready for immediate use in evaluating hazardous chemical concentrations. The equipment will be located at 
the OHM office trailer. 

8.6.4 Personal Proteelive Equipment 

A supply of two (minimum) SCBAs will be located in the support zone for use in emergency response 
to hazardous materials releases. They will be inspected at least monthly, accord'ig to OSHA requirements. 
In addition, all emergency response personnel will have respirators available for use with cartridge selection 
determined by the Site Safety Officer based on the results of d i  reading instruments. Emergency response 
personnel will also be provided with protective clothing as warranted by the nature of the hazardous material 
and as directed by the Site Safety Officer. 

8.6.5 Emergency Spill Response Clean-Up Materials and Equipment 

A sufficient supply of appropriate emergency response clean-up and personal protective equipment 
will be inventoried and inspected, visually, on a weekly basis. 

The materials listed below may be kept on site for spill control, depending on the types of hazardous 
materials present on site. The majority of this material will be located in the support zone, in a supply hailer 
or storage area Small amounts will be placed on pallets and located in the active work areas. 

Sand or clay to solidifylabsorb liquid spills. 

Activated charcoal (carbon) to adsorb organic solvents (hydrocarbons) and to reduce flammable 
vapors. 

Appropriate solvents, e.g., CITRIKLEEN, for decontamination of structures or equipment 

The following equipment will be kept on site and dedicated for spill cleanup: 

Plastic shovels for recovedng corrosive and flammable materials. 
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- Sausage-shaped absorbent booms for diking liquid spills, drains, or sewers. 
Sorbent sheets (diapers) for absorbing liquid spills. 
Overpack drums for containerizing leaking drums. 
55-gallon open-top drums for containerization of waste materials. 

*NOTE: All contaminated soils, absorbent materials, solvents and other materials resulting from 
the clean-up of spilled or discharged substances shall be properly stored, labeled, and 
disposed of off-site. 

8.7 GENCY P m  

This section of the ERCP details the contingency measures OHM will take to p r e p  for and xespnd 
to fires, explosions, spills and releases of hazardous materials, hazardous weather, and medical emergencies. 

The procedures listed below will be used to respond to medical emergencies. The SSO will contact 
the local hospital and inform them of the site hazards and potential emergency situations. A minimum of two 
First-AidICPR trained personnel will be maintained on site. 

8.8.1 Response 

The nearest workers will immediately assist a person who shows signs of medical distress or who is 
involved in an accident. The work crew supervisor will be summoned. 

The work crew supervisor will immediately make radio contact with the on-site emergency coordinator 
to alert him of a medical emergency situation. The supervisor will advise the following information: 

Location of the victim at the work site 
Nature of the emergency 
Whether the victim is conscious 
Specific conditions contributing to the emergency, if known 

The Emergency Coordinator will notify the Site Safety Officer. The following actions will then be 
taken depending on the severity of the incident: 

. -Threaten- - If an apparent life-threatening condition exists, the crew supervisor 
will inform the emergency coordinator by radio, and the local Emergency Response Services 
(EMS) will be immediately called. An on-site person will be appdinted who will meet the EMS 
and have himher quickly taken to the victim. Any injury within the EZ will be evacuated by 
OHM personnel to a clean area for treatment by (EMS) perso~el .  No one will be able to enter 
the EZ without showing proof of training, medical surveillance and site orientation. 

. rime - If it is dewmined that no threat to life is present, the Site Safety 
Officer will direct the injured person through decontamination procedures (see below) appropIiate 
to the nature of the illness or accident. Appropriate first aid or medical attention will then be 
administered. 

*NOTE: The area surrounding an accident site must not be disturbed until the scene has been 
cleared by the Site Safety Officer. 
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Any personnel requiring emergency medical attention will be evacuated from exclusion and 
contamination reduction zones if doing so would not endanger the life of the injured person or otherwise 
aggravate the injury. Personnel will not enter the area to attempt a rescue if their own lives would be 
threatened. The decision whether or not to decontaminate a victim prior to evacuation is based on the type and 
severity of the illness or injury and the nature of the contaminant. For some emergency victims, immediate 
decontamination may be an essential part of life-saving first aid. For others, decontamination may aggravate 
the injury or delay life-saving first aid. Decontamination will be performed if it does not interfere with 
essential treatment. 

If decontamination can be performed, observe the following procedures: 

Wash external clothing and cut it away. 

If decontamination cannot be performed. observe the following procedures: 

Wrap the victim in blankets or plastic to reduce contamination of other personnel. 

Alert emergency and off-site medical personnel to potential contamination, instruct them about 
specific decontamination procedures. 

Send site personnel familiar with the incident and chemical safety information, e.g. MSDS, with 
the affected person. 

All injuries, no matter how small, will be reported to the SSO or the Site Supervisor. An 
accident/injury/iUness report will be completely and properly filled out and submitted to the Regional Health 
and Safety Directorffroject CM, in accordance with OHM'S reporting procedures. 

A list of emergency telephone numbers is given in Table 8.1. 

8.8.2 Notification 

The following personnellagencies will be notified in the event of a medical emergency: 

Local Fire Department or EMS - On-site Emergency Coordinator 
Workers in the affected areas 
ROICC Representative 

8.9 FIRE CONTINGENCY MEASURES 

OHM personnel and subcontractors are not trained professional firefighters. Therefore, if there is any 
doubt that a fire can be quickly contained and extinguished, personnel will notify the emergency coordinator 
by radio and vacate the structure or area. The emergency coordinator will immediately notify the local Fire 
Department. 

The following procedures will be used to prevent the possibility of fires and resulting injuries: 

Sources of ignition will be kept away from where flammable materials are handled or stored. 

The air will be monitored for explosivity before and during hot work and periodically where 
flammable materials are present. Hot work permits will be required for all such work. 
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"No smoking" signs will be wnspicuously posted in areas where flammable materials are present 

Fm extinguishers will be placed in all areas where a fm hazard may exist. 

= Before workers begin operations in an area the foreman will give instruction on egress prucedures 
and assembly points. Egress mutes will be posted in work areas and exit points clearly marked. 

8.9.1 Response 

The following pmedures will be used in the event of a fire: 

Anyone who sees a fire will notify their supervisor who will then contact the Emergency 
Coordinator by radio. The emergency coordinator will activate the emergency air horns and 
contact the local Fire Department. 

When the emergency siren sounds, workers will disconnect electrical equipment in use (if 
possible) and proceed to the nearest fire exit. 

Work crews will be comprised of pairs of workers (buddy system) who join each other 
immediately after hearing the fire alarm and remain together throughout the emergency. Workers 
will assemble at a predetermined rally point for a head count. 

When a small fire has been extinguished by a worker, the emergency coordinator will be notified. 

Operations will not be started or continued when the following hazardous weather conditions are 
present: 

' Lightning 
Heavy RainsISnow 
High Winds 

8.10.1 Response 

Excavationlsoil stockpiles will be covered with plastic liner. 

All equipment will be shut down and secured to prevent damage. 

Personnel will be moved to safe refuge, initially crew trailers. The emergency coordinator will 
determine when it is necessary to evacuate personnel to off-site locations and will wordinate 
efforts with fm, police and other agencies. 

8.10.2 Notif'ication 

The emergency wordinator will be responsible for assessing hazardous weather conditions and 
notifying p e r S 0 ~ d  of specific contingency measures. Notifications will include: 

= OHM employees and subcontractors 
ROICC Representative 
Local Emergency Management Agency 
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8.11 SPILL/RELEASECONTINGENCY MEASURES 

In the event of release or spill of a hazardous material the following measures will be taken: 

8.11.1 Response 

Any person obsenring a spill or release will act to remove andlor protect injured/contaminated persons 
from any life-threatening situation. First aid andlor decontamination procedures will be implemented as 
appropriate. 

F i t  aid will be administered to injured/contaminated personnel. Unsuspecting persondvehicles will 
be warned of the hazard. All personnel will act to prevent any unsuspecting persons from coming in contact 
with spilled materials by alerting other nearby persons. Attempt to stop the spill at the source, if possible. 
Without taking unnecessary risks, personnel will attempt to stop the spill at the source. This may involve 
activities such as uprighting a drum, closing a valve or temporarily sealing a hole with a plug. 

Utilizing radio communications, the emergency coordinator will be notified of the spilUrelease, 
including information on material spilled, quantity, personnel injuries and immediate life threatening hazards. 
Air monitoring will be implemented by the emergency coordinator and SSO to determine the potential impact 
on the surrounding community. Notification p d u r e s  will be followed to inform on-site personnel and off- 
site agencies. The emergency coordinator will make a rapid assessment of the spilllrelease and direct 
confinement, containment and control measures. Depending upon the nature of the spill, measures may 
include: 

Construction of a temporary containment berm utilizing on-site clay absorbent earth 
Digging a sump, installing a polyethylene liner and 
Diverting the spill material into the sump placing drums under the leak to collect the spilling 
material before it flows over the ground 
Transferring the material from its original container to another container 

The emergency coordinator will notify the NAVY ROICC of the spill and steps taken to institute 
clean-up. Emergency response personnel will clean-up all spills following the spill clean-up plan developed 
by the emergency coordinator. Supplies necessary to clean up a spill will be immediately available on-site. 
Such items may include, but are not limited to: 

Shovel, rake 
Clay absorbent 
Polyethylene liner 
Personal safety equipment 
Steel drums 
Pumps and miscellaneous hand tools 

The major supply of material and equipment will be located in the Support Zone. Smaller supplies 
will kept at active work locations. The emergency coordinator will inspect the spill site to determine that the 
spill has been cleaned up to the satisfaction of the ROICC. If necessary, soil water or air samples may be 
taken and analyzed to demonstrate the effectiveness of the spill clean-up effort. The emergency coordinator 
will determine the cause of the spill and determine remedial steps to ensure that recurrence is prevented. The 
emergency coordinator will review the cause with the ROICC and obtain his concurrence with the remedial 
action plan. 
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9.0 TRAINING REQUIREMENTS 

As a requirement for work at this site, in any hazardous waste work area, al l  field personnel will be 
required to take a &hour training class. This training must cover the requirements in 29 CFX 1910.120: 
personal m v e  equipment. toxicological effects of various chemicals, hazard communication, bloodborne 
pathogens, handling of unknown tanks and drums, confined-space entry procedures, electrical safety, etc. In 
addition, all personnel must receive annual 8-hour refresher training and three day on-site training under a 
trained, experienced supervisor. Supervisory personnel shall have received an additional 8-hour training in 
handling hazardous waste operations. 

All personnel entering the exclusion zone will be trained in the provisions of thii site safety plan and 
be required to sign the Site Safety Plan Acknowledgment in Appendix A. 

Site-specitk training for t& LP-20 Site Remedial Action, which will include potential site 
contaminants, Hazard Communication as per 29 CFR 1910.1200, site physical and environmental hazards, 
emergency response and evacuation procedures, and emergency telephone numbers will be held at the site 
location by the SS and SSO before any site work activities begin. 

Outlines of the orentation for OHM 1 OHM sub-contract personnel and visitors are presented below: 

9.1 SITE ORIENTATION 

a HASP sign off 
b. Sign idout procedures 
c. Site background 
d. Chain of command 
e. Rules and regulations 
f. Hours of work 
g. Absences 
h. Equipment 
i. Emergency Information 

Emergency signal 
Gathering point 
Responsibilities/roles 

= Emergency phone numbers 
j. Contaminants and Material Safety Data Sheets (MSDS) [Hazard Communication Program] 
k JSAs (Phase Safety Plans) 
1. Forms, site-specific 

VISITOR ORENTATION 

a Sign idout procedures 
b. Observation platform safety 
c. Review of Site map 
d. Work Zones in progress 
e. Hazard Communication 
f. Emergency planlsignals 

OHM bjen 19lgLHS Naval Base Norfolk - Norfolk, VA June 26.1997 

9- 1 



k-= OHM Remedialion -= Service Corp. L .-am- TRAINING REQUIREMENTS 

g. Training/medical requirements 
h. Zonedareas open to visitors 
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10.0 MEDICAL SURVEILLANCE PROGRAM 

AU OHM personnel patticipate in a medical and health monitoring program. This program is initiated 
when the employee starts work with a complete physical and medical history and is continued on a regula~ 
basis. A listing of OHM's worker medical profile is shown below. This program was developed in 
conjunction with a consultant toxicologist and OHM's occupational health physician. Other medical 
consultants are retained when additional expertise is required. 

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR 1910.120 
0. 

Electrocardiogram/Strcss Test 

Specific Tests (as required): (PCB blood or fat, urine mercury, urine arsenic, urine phenol, urine 
halomethanes, blood cyanide, cholinestezase-pseudocholesterase, nerve conduction velocity tests, blood lead, 
urine lead.) 

10.1 EXAMINATION S C H E D U  

Employees am. examined initiaUy upon start of employment, annually thenxik, and may be examined 
upon termination of employment Unscheduled medical examinations are conducted. 

At employee request after known or suspected exposore to toxic or hazardous materials 

OHM F'mject 191SZHS Naval Bnu Norfolk - Nod& VA Juoe 26.1997 

101 



==- OHM Remediation Lfl sexvices Corp. 
AUI~.QO*.IL. MEDICAL SURVEILLANCE PROGRAM 

At the discretion of the client, the CIH, SSO, or OHM occupational physician after known or 
suspected exposure to toxic or hazardous materials 

At the discretion of the OHM occupational physician 

AU nonscheduled medical examinations will include, as a minimum, all items specified above for 
periodic surveillance examination, with the exception of the chest X-ray, which will be conducted at the 
discretion of the occupational physician performing the examination. 
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HEALTH-AND-SAFETY PLAN CERTIFICATION 

By signing this document. I am stating that I have read and understand the site health-and-safety plan for OHM 
Remediation Services Corp. personnel and visittors entering the Building LP-20 site. 



HEALTH-ANDSAFETY PLAN CERTIFICATION 

By signing this document, I am stating that I have read and understand the site health-and-safety plan for OHM 
Remediation Services COT. personnel and visitors entering the Building LP-20 site. 



HEALTH-AND-SAFETY PLAN CERTIFICATION 

By signing this document, I am stating that I have read and understand the site health-and-safety plan for OHM 
Remediation Services Cap. personnel and visitors entering the Building LP-20 site. 
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APPENDIX B 
OHM HAZARD COMMUNICATION PROGRAM 

A Site Specific Hazard Communication (Employee Right-To-Know) Program will be instituted at the 
Norfolk Naval Base - Building LP-20 Site. 

2. PURPOSE 

The purpose of Hazard Communication (Employee Right-to-Know) is to ensure that the hazards of all 
chemicals located at field project sites, shops, and facilities are transmitted (communicated), according 
to 29 CFR 1910.1200 and 29 CFR 1926.59 to all OHM personnel and OHM subcontractors. 

3. GENERAL REOUIREMENTS 

3.1 It is the responsibility of site supervisors, shop supervisors, and facilities managers to ensure that 
the Hazard Communication Program for the area under their supervision is updated as necessary. 

3.2 Container Labeling - OHM personnel will ensure that all drums and containers are labeled 
according to contents. These drums and containers will include those from manufacturers and 
those produced by on site operations. All incoming and outgoing labels shall be checked for 
identity, hazard warning, and name and address of responsible party. 

3.3 Material Safety Data Sheets (MSDSs) - There will be an MSDS located on site for each 
hazardous chemical known to exist or which is beiig used on site. AU MSDSs will be located in 
the site health and safety plan which can be found in the office trailer. MSDSs for products in 
use may be stored in a separate binder. 

3.4 Employee Information and Site Specific Training - Training employees on chemical hazards is 
accomplished through an ongoing corporate and regional training program. Additionally, 
chemical hazards will be communicated to employees through daily safety meetings held at the 
pmject and by an initial site orientation program. 

3.5 OHM employees will be instnrcted on the following: 

Chemicals and their hazards in the work area 
How to prevent exposure to these hazardous chemicals 
What the company has done to prevent workers' exposure to these chemicals 
Procedures to follow if they are exposed to these chemicals 
How to read and inteqret labels and MSDSs for hazardous substances 
Emergency spill procedures 
Proper storage and labeling 

3.6 Before any new hazardous chemical is introduced on site, each employee will be given 
information in the same manner as during the initid safety class. The site supervisor will be 
responsible for seeing that the MSDS on the new chemical is available. During the mandatory 
morning safety briefing, information on each new chemical will be presented. 
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Should any new chemical be brought on site, the appropriate MSDSs will be added and reviewed 
with the employees. 

1. GENERAL 

The following written Hazanj Communication Program has been established for OHM Remediation 
Services Corp. (OHM). The pwpose of this program is to transmit information to the workers about the 
chemical hazards in the work place using various media The transmittal of information will be 
accomplished by means of a comprehensive Hazard Communication Program, which will include 
container labeling and other forms of warning, material safety data sheets (MSDSs), and employee 
training in accordance with 29 CFR 1910.1200 and 29 CFR 1926.59. 

Upon mobilization at the job site the Hazard Communication Program will be reviewed with all 
employees. Upon reading the Hazard Communication Program employees will be asked to sign the 
"Worker Hazard Communication Acknowledgment Form". The Hazard Communication Program will 
also be reviewed with new employees and visitors as they arrive on site. These persons will also be 
asked to sign the acknowledgment form. The Hazard Communication Program shall be available for 
review by anyone on site any time during normal work hours. OHM will accomplish the hazard 
communication requirements through formal safety baining, departmental safety meetings, and job-site 
safety meetings. 

The Health and Safety Department shall update the Hazard Communication Program when personnel 
responsibilities change, a new non-mutine task is introduced, or an extremely hazardous material needs 
particular attention. This new program will then be distributed throughout the company. 

Overall responsibility for compliance with the Site Specific Hazard Communidon Program rests with 
the site su~ervisor. A brief outline of responsibilities for those persons directly involved with the 
program will follow. These responsibilitiesare not all inclusive, b i t  are designedto give guidance in 
initial and long-term program development. Since each area is differeat, these responsibiities may vary. 

This program is intended to cover those employees who are directly involved with the handling of 
hazardous chemicals or supervision of activities that involve the use of hazardous chemicals. 

2.1 Health and Safety Department Responsibilities 

Review operations with site supervisors to determine what tasks require hazard communication 
training. 

I ~dvisesupervisory people as to which materials may need to be considered hazardous initially 
and eventually to ensure that hazard task determination is being done according to the written 
policy. 

I Follow up through safety meetings and safety audits to ensure that supervisors are canying out 
prescribed company policy. 

I Notify supervisors immediately of any operating changes affecting the hazardous chemicals being 
used. 

23 Training Department Respons%aities 
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Ensure that ugto-date records are maintained on training of all employees required to handle haz- 
ardous chemicals. The supervisor should keep copies of these m r d s  and should also send copies 
of the initial training to the corporate training secretary for the training file. 

Educate personnel upon initial 40-hour OSHA training to the requirements of the Hazard 
Communication Standard. 

23 Site Supervisors' ResponsibIties 

Identify jobs requiring the use of hazardous chemicals and develop a list of those jobs and 
chemicals. 

Provide the training required by the Hazard Communication Standard and document training of 
employees in the safe handling of hazardous chemicals. 

Ensure inspection of engineering controls and personal protective equipment before each use. 
The health and safety department shall help determine a suitable inspection plan for each 
application as needed 

Make daily surveys of the work area to ensure that safe practices are being followed. Advise 
employees of and document unsafe work practices on the first occasion and consider further 
unsafe work practices as disciplinary violations. Use documentation as topics of safety meetings. 

Ensure required labeling practices are being followed. Labels should be affixed to the container 
when it arrives. If the contents are transferred to another container, then all label information 
(manufacturer, manufacturer's telephone number, product name, target organ(s) and product 
number) must also be affixed to the new container, so that all containers of the material, regardless 
of size, are labeled. Contact the health and safety department for proper labels. 

Enforce all applicable safety and health standards thmugh periodic documented audits. 

Before ordering a material, determine if a MSDS exists on fde. Request a MSDS from the 
manufacturer for all new products. 

2.4 Employee Responsibilities 

Read and understand entire Site Specific Hazard Communication Program. 

Obey established safety rules and regulations. 

Use all safety procedures and personal protective equipment as required by company procedures. 

Notify supervisor of the fouowing: 

- Any symptoms or unusual effects that may be related to the use of hazardous chemicals. 
- Any missing, incomplete, or unreadable labels on containers. 
- Missing, damaged, or malfunctioning safety equipment. 

Use approved labels on containers; do not remove labels (labels are available from the health and 
safety department). 

OHM hjep 19182HS Naval Base Norfolk - Nod&, VA Juae 26,1997 



&-= OHM Remediation 
= - Swiees Corp. 

APPENDIX B 
a m * - -  OHM HAZARD COMMUNICATION PROGRAM 

Use only approved containers for hazardous chemicals. (Is chemical and container compatible 
and appropriate?) 

Know where emergency equipment and first-aid supplies are located. 

Know location of MSDSs. These will be located in the breakldecon area and the job-site office 
trailer. 

Know what you are expected to do in case of an emergency. Before the commencement of any 
task, emergency considerations shall be made. 

25 ShippinglReeeiving Personnel Responsibilities 

The Project Accountant (PA) or other persons assigned by the site supervisor shall ensure MSDSs 
are received with initial shipment of a hazardous chemical; if not, contact purchasing to request 
the appropriate MSDS and also call the health and safety d e p m e n t  to determine if there is a 
MSDS available until the requested MSDS arrives. 

Ensure labels with required information are affixed to all containers. 

Store hazardous materials in designated locations. 

1 Use proper personal protective equipment when handling hazardous chemicals. 

Report damaged containers or spills to the site supervisor and the site safety officer immediately. 

OHM will rely on MSDSs from chemical suppliers and manufacturers to meet hazard determination 
requirements. Other relevant data from laboratory analyses, chemical reference materials, and chemical 
manufacturers' written evaluation procedures will be utilized when warranted. No other method shall 
be used to determine a chemicals' hazards unless approved by the health and safety department 

4. LABELING 

The site supervisor will be responsible for seeing that all containers arriving at OHM job sites are 
properly and clearly labeled. Site supervisors shall also check all labels for chemical identity and 
appropriate hazard warnings. If the hazardous chemical is regulated by OSHA in a substance specific 
health standard (29 CFR 1910). the site supervisor shall ensure that the labels or other forms of warning 
used are in accordance with the requirements of that standard. Any container that is not labeled shall 
be immediately labeled after initial discovery with the required information. 

The site supervisor or Team Leader shall be responsible for seeing that all portable containers used in 
their work area are properly labeled with chemical identity and hazard warning. (Refer to MSDS for 
required labeling information.) 

The site supervisor or Team Lxder shall also ensure that labels on hazardous chemical containers are 
not removed or defaced unless the. container is immediately marked with the required infortnation and 
that all labels are legible in English and prominently displayed on the container or readily available in 
the work area throughout each shift. 
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If anv container is found and the contents cannot be identified, the site supervisor shall be contacted 
imm&iately. When pmper identification is made, a label shall be affixed toihe container immediately. 
If it is discovered that no MSDS is available, the manufacturer and the health and safety department 
shall be contacted to assist in locating the proper MSDS. If there is no means of identifying thematerial 
in the container, the container shall be taken out of service, away from all personnel until it can be tested 
by the health and safety department or laboratory personneL The site supervisor shall communicate their 
findings or awareness of such containers to all personnel working in the area and to the district health 
and safety manager. 

5. MATERIAL SAFETY DATA SHEETS (MSDS 

The site supervisor at the job site will be responsible for maintaining a current MSDS relevant to the 
hazardous chemicals used on their job sites. The health and safety department will be responsible for 
compiling the initial MSDS file for the job site and aiding all job sites with the completion and 
maintenance of their respective MSDS files. 

AU MSDSs shall be readily available for review by all employees during each wok shift. Each job site 
will designate a clearly marked "Employee Right-to-Know" station where employees can immediately 
obtain a MSDS and the required information in an emergency. MSDSs shall also be made available, 
upon request, to designated OHM representatives, other employer's employees, and to any OSHA 
inspector in accordance with the requirements of 29 CFR 1910.1200(e). 

Although manufacturers are required to pmvide employers with MSDSs on an initial chemical shipment, 
OHM purchasing agents (and site supervisors purchasing their own material) shall request MSDSs and 
updates to MSDSs on all purchase orders. Site supervisors that are without proper MSDSs shall be 
responsible for requesting this information from chemical manufacturers. The site supervisor shall 
maintain a file of follow-up letters for all hazardous chemical shipments they receive without MSDSs. 

6. EMPLOYEE INFORMATION AND TRAINING 

It is the responsibility of the supervisor in charge of each employee to ensure that the employee is 
properly trained. Training employees on chemical hazards and chemical handling is accomplished at 
the time of initial employment at OHM, whenever a new chemical (or physical) hazard is introduced into 
the work area, and through ongoing formal and informal training propms.  Additionally, chemical 
hazards are communicated to employees through weekly and morning, job- site safety meetings, which 
shall be documented accordiig to topic, major points discussed, and names of those attending 
(attendance is mandatory). Records of all formal training conducted at OHM are coordinated and 
maintained by the Training Deparhnent secretary. 

At a minimum, OHM will inform employees on the following: 

The requirements of 29 CFR 1910.1200-Hazard Communication--Evaluating the potential 
hazards of chemicals and communicating information concerning hazards and appropriate. 
protective measures to employees. OHM shall accomplish employee training in several different 
ways including, but not limited, to 4CLhour OSHA Hazardous Waste Worker Training (29 CFR 
1910.120), shop safety meetings, job-site safety meetings, Health and Safety Department safety 
meetings, and formal and informal training about specific chemical hazards. 
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The location and availability of the written Hazard Communication Program. list of hazardous 
chemicals, and MSDSs will be periodically posted on the employee bulletin boards providing the 
location of the above material. 

Any operations in their work area where hazardous chemicals are present. 

How to work safety with chemicals present in the workplace and minimize potential exposure. 

Employee training shall include the following: 

Methods and observations that may be used to detect the presence or release of a hazardous 
chemical in the work area (monitoring instruments, visual appearance or odor, and acute and 
chronic health effects). 
The physical, chemical, and health hazards of the chemicals in the work area 

The methods of preventing exposure to hazardous chemicals including the measures OHM has 
taken to protect the employees. 

Procedures to follow if OHM employees are exposed to hazardous chemicals (location of the 
nearest phone, emergency eyewash, and shower will be included). These discussions shall include 
proper operating procedures for all emergency equipment 

The details of the OHM written Hazard Communication Program, including an explanation of the 
labeling system and the MSDSs, and how employees can obtain and use the appropriate hazard 
information. 

Procedures for workers involved in non-routine tasks. 

Each site supervisor shall ensure that the above training is emphasized to OHM employees. The health 
and safety department will ensure that each job site is properly informing and training all employees 
through group meetings and individual discussions. Whenever a new hazardous chemical is placed into 
use, the site supervisor shall inform the employees of the hazards said chemical may pose. The site 
supervisor shall also be responsible for obtaining and making available a MSDS for the new chemical. 

7. HAZARDOUS NON-ROUTINE TBSI(S 

Occasionally, employees at OHM are requid to perform tasks which are considered to be non-routine. 
All tasks OHM considers non-routine shall be carefully discussed among the supervisor and those 
performing the task. This safety briefing shall include all possible hazards an employee may encounter 
while completing the task, including: 

Hazard recognition 
1 Chemicals involved and their hazardous properties 

Physicalhazards 
Methods of avoiding hazards (monitoring instruments, proper pemonal protective equipment, etc.) 

The following is a list of some of the non-mutine tasks which may occur at OHM job sites. These tasks 
are all covered in detail in various OHM standard operating Procedures. 

7.1 Contined Space Enhy 
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7.2 Excavation. Trenching, and Shoring 
7.3 Decontamination of Equipment 
7.4 Laboratory Spills 
7.5 High-Pressure Washer (Laser) Operation 
7.6 Line Entry Procedure 
7.7 Hot Work 

8. INFORMING CONTRACTOBS 

It shall be the responsibility of the OHM site supervisor/SSO to provide subcontractors with the 
following information: 

Hazardous chemicals to which they may be exposed while performing a task including the 
following: 

- Chemical properties 
- Physical properties 
- AcuWChronic health effects 

Location of "Employee Right-to Know" station which includes the following: 

- MSDS for work area 
- Hazard Communication Program 
- Other relevant safety material such as Project Health and Safety Plan (HASP) 

Precautionary measures to be taken to protect employees from chemical and physical hazards. 

Location of nearest emergency equipment (fire extinguisher, eyewash, shower, phone, first-aid 
kit, etc.) 

Procedures to follow in the event of employee exposure. 

Steps OHM has taken to reduce the risk of exposure to physical and chemical hazards including 
the following: 

- Safety meetings 
- Hazard Communication Program - Proper storage and labeling of hazardous chemicals 
- Health and safety department shop audits 

The methods used to label all hazardous chemicals. 

Emergency evacuation signals and evacuation rally locations. 

The health and safety department shall offer assistance in providing the above information to 
subcontractors working at OHM job sites. On initial visit by a subcontractor to OHM job sites, a 
"Contractor Right-to-Know" release form shall be completed. This form will state that the above 
information has been communicated to the perspective contractor. 
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Conversely, the site supervisor shall obtain the above information from subcontractors for hazardous 
materials they have brought to our projects. 

8.1 Contractor Right-to-Know Acknowledgment 

By signing this sheet, the signee is stating that an OHM employee or representative has briefed said 
signee on the essentials of OHM'S Hazard Communication Program, including hazardous chemical(s) 
to which one may be exposed, location of pmgram and MSDS, precautionary measures taken to protect 
conaactors from chemical and physical hazards, location of nearest emergency equipment, procedures 
to follow in the event of employefs employee chemical exposure, and method used to label all hazardous 
chemicals. 

Name Date Company 

9. LIST OF HAZARDOUS CHEMICALS 

The following is a list of hazardous chemicals used on this OHM job site. Fuaher i n f o d o n  on each 
hazardous chemical listed below can be found in the MSDS which are included in the site specific 
health and safety plan. 

Typical OHM Job-Site Hazardous Chemical Inventory List 

Available 
QG3k 

Acetone 
Acetylene 
Activated Charcoal, Powder 
Alum (Aluminum Sulfate) 
~ n t i - f i ~  Bausch & h m c  
Argonmethan (95%/5%) 
~ & e  Fluid 
Calcium Hydroxide (Hydrated Lime) 
Calibration Check Gas 
Carbon 
Caustic Soda (Sodium Hydroxide) 
Citrikleen 
Coal Fly Ash 
Compressed Air 
Diatomaceous Earth 

OHM Rojsb 19182HS N d  B w  Norfolk - Norfolk, VA June 26.1997 
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Diesel Fuel 
Dry Ice (Solid Carbon Dioxide) 
Ethylene Glycol 
Femc Chloride 
Freon 
Gear Grease - Delta 
Helium 
Hexane 
Hydraulic Fluid 
Hydrochloric Acid 
Hydrogen 
Isohutylene 
Kiln Dust 
Methanol 
Nitrogen 
Nitrous Oxide 
oxygen 
Penetone 
Pentane 
Polymers @occulants) 
Premium Unleaded Gasoline 
PVC Solvent Cleaner 
PVC Cement 
Regular Leaded Gasoline 
Starting Fluid 
Stoddard Solvent 
Sulfuric Acid 
10W-40 Motor Oil - Shell 
Tube Grease - Kendall 
TU Type 555 Thread Sealing Compound 
2-Cycle Oil - Wolfs Head 

OHM RojcP 19182HS Nmd Base Nodok - NafodL. VA Jurr 26,1997 





Material Safety Data Sheet 
From Genium's ~efererice Collection 

Genium Publuhine Cornra t ion - - .. - - - - 

1145 c a t a l l  Svket 
Schenectady, NY d303-1836 USA 

(518) 377-8855 
I SECTION 1. MATERIAL IDENTIF 

Material Safety Data Sheet 
From Genium's Reference Collection 

Genium Publishing Corporation 
1145 Catal n Sveet 

Schenectady, NY d303-1836 USA 
(518) 377-8855 GENlUM PUBLISHING CORP. 

I SECTION 1. MATERIAL IDENTIFICATION 

No. 316 

BENZENE BENZENE 
(Revision D) 
Issued: November 1978 
Revised: A ~ r i l  1988 

I Material Name: BENZENE 

Description (OriginlUses): Used in the manufacture of medicinal chemicals, dyes, linoleum, airplane dopes. 
varnishes, and laquen; and as a solvent for waxes, resins, and oils. 

UM19 

I Other Designattons: Benzol; Phene; Phenylhydride; C,H; NIOSH RTECS No. CY1400000, 
CAS No. 007143-2 - -  - 
Manufacturer: Contact our supplier or disuibtra. Consult the latest edition of the Chemicalweek R 0 I 4  
Buyers' Guide (Genium re[ 73) for a list of suppliers. PPO* S 2 

*Sscrecr 8 K 4 

( SECTION 3. PHYSICAL DATA 
1 I 

SECTION 2. INGREDIENTS ANDHAZARDS-: . i '  
Benzeoc, CAS No. 0071433 

I *See NIOSH. RTECS, for additional data with references to irritative. mutagenic, 
lumorigenic, and reproductive effects. 

Bolling Point: 17CF(80T) 
Melting Point: 4TF (5.5'C) 
Vapor Pressure: 75 Torrs at 68'F (ZO'C) 
Vapor Denslty (Air = 1): >I  

- < - 
Human. Inhalation, LC,: ZMM p p d 5  Min 
Human. Oral, TD,: 130 mg/lrg 
'Human, Inhalation, TC,: 210 ppm 

Water SoIubllity (46): Slight 
5% Volatile by Volume: 100 
Molecular Weight: 78 GrunslMole 
Speciflc Gravity (H,O = 1): 0.87865 at 68'F (20'C) 

[:i:% 
Ca 100 

I Appearance and Odor: A colorless liquid; characteristic aromatic odor. 

.  EXPOSURE LIMITS: ... I .  .. 
OSHA P E L  

8-HrTW.4: 1 ppm 
15-Mia Ceiling: 5 ppm 
Action Level: 0 5  ppm 

ACCIH TLV, 1987-88 
TLV-TWA: 10 ppm, 30 mglm' 

Toxlcltv Data* 

SECTION 4. FIRE AND EXPLOSION DATA I LOWER 1 U P P m  
Flash Point and Method ( Autoignition Temperature ( Flammability Limits in Air 

12'F(-Il.l'C)CC I 928'F (498'C) Qo by Volume 1.3% 7.1% 

Extineulshlnc Media: Use dry chemical, foam. or carbon dioxide to put out benzene Cms. Water may be ineffective as dn extinguishing 
I agent &aux iican scatter and spread the f i i .  Use water to cml fire-exposed containers, flush spilis away hom exposures, disperse benzene 

I 
vapor, and protect personnel attempting to stop an unigniled benzene leak. 
Unusual Flre o r  Explosion Hazards: Benzene vapor is heavier than air and can collect in low-lying areas such as sumps or wells. 
Eliminate all sources of ignition there lo prevent a dangerous flashback to the original liquid benzene. Danger: Explosive and flammable 
benzene vapor-air mixturcs can easily form at room lempcraturc; always use lhis material in a way that minimizes dispersion of ill vapor inlo 

I gcncral work arcas. 
Special Fire-lighting Procedures: Wear a self-coalaincd breathing apparatus (SCBA) with a full facepiece operated in the pressure. 
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Benzene is sIable in closed containers dwiog routine operations. It does not undergo hazardous polymerization. 

Chemical Incompatlbilities: Hazardous chemical reactions involving benzene and the following materials are reported in Genium 
reference 84: bromine pentahuoride, chlorine, chlorine Wluoride, chromic anhydride, nilryl perchlorale, oxygen, ozone, perchlorates, 
penhloryl fluoride and aluminum chloride, permanganates and sulfuric acid, potassium peroxide, silver perchiorale, and sodium peroxide. 

Conditions t o  Avold: Avoid all exposure lo sources of ignition and to incompatible chemicals. 

I Hazardous Products of Decomposltlon: Toxic gases like carbon monoxide (CO) may be produced during benzene f i s .  



Material Safety Data Sheet No. 312 

From Geniumls Reference Collection 
Genium Publishing Cuporah 

1145 Cata! Sheet 
Schenectady, NY 1%03-1836 USA Issued. July 1979 

(518) 377-8855 Revised: August 1987 

W I A L  NAW: TRICHLOROETHYLWE . . Repared fmm ~ r o c 4 h m c  by way of e b b t h g  HCI by b o i i  with lime. 
Used to mmufacbm organic chemicals, phamwmticak in degrradag and dry c W g ;  and as a solvent for 
fPtr wax= mbbcn. oilr Dpiats vnmiPhcs cthas. and cenubse etas. 
-: ~ t h ~ k n e  ~ r k k d e ;  TCE; Trichloroethaq 1.13-T~hlomcthyLenc; HMLS 
C+ICL3; NIOSH RTECS PtKX45SOCW CAS #a079414 H 2 
p Available hum ~ c w r l  ruppks indud'i F 1 
Dow Chemical USA. 2020 Dow Center. Mimad. MI 48640; R 1 
Teleohonr (51'1) 636-1000. (800) 258-CHEM DDC* ..- m: T ~ ~ l ~ ~ t k ~ i s  a toxic solvent and a wpcetcd 0ccltparioo.l cllrcinogen ~ e e r ~ d . ~  K o 
; S E ~ ~ : : ~ ; ' " ~ G R E D I E N T S : . ~ -  HAZ'ARDS;~~; ;~~ :$~ ;~@ :.&$$-;;%.,:;;:;,:$,  HAZARD DATA s;i@$$ . ...+ :..~...+n 

Trichlomdhylaie, CAS #007941-$ NIOSH RTECS tKX45MOOO 100 ACGM VaIuc11987-86' 
n v l a r p  50 ,.*:.. am. 1 0 ~ 2 ~ 3  

6Hri PEL%*** 
6.100 ppm 

I The TLV-TWA is set to conhol subjective complaints such as head&, 
. irritability. 
EL is set to prcvcnt ~ r d i n a t i o n  and 0 t h  beginning 

1 .n&tic effects fmm TCE. These kvels should provide a wide margin 
of safety in preventing liver injury. 

I * * * ~ O S H A P E L i s ~ p p m f o r 5 m i n u t t s i n W 2 -  

.b.-. ..A n v m  a 
&Hr T W A  

I 
. . 

W& Solubility, Insoluble 
V ~ D e e d r y ( A i r -  1) ,453 MokcnLP Weight, 1314) GmWMole 

Appammx and Ddor. Cobrleu. mnflunmrble mob& liquid; rwetrirh odor like -farm. 

I (XIMMEMS. TCE is highly soluble in lipids. A high vlpor pccrsurc at mom lcmpenhm pmvides Ihc p o t d  for TCE 
va~orr to cODtamioPfc use .rear. 

SECTION 4:FIRE AND EXPLOSION DATA .'.,'.."'...? . . 
. .  . ,: ,.. . 

Flash Point and Method I Autoignition Tempenture I Fhumbility LimiB in Air 
Not Lirtcd I Z W F  (410T) I % by Volum 8% I 105% 

TCE hu no flash point in a wnventioDal closed testa at mom tcmperotun. but f is modcrPGclY 
flammable at higher temperatures. Use dry chemical, carbon dioxide, alcohol foam, or otha cxfinguishiug .gmu suitable for 
the s u n o u ~ g  fm. 

1 OSHA Rammabiity Clars (29 CFR 1910.106): Not Regulated 
UNUSUAL F I R E / E X P L O S I O N :  During fm conditions TCE emits highly toxic and imitating including 
hydrochloric acid and phosgene. S P E C l A L G  P R O E R W S  Wear a slf-taincd bmthing apparatus with a 
full facepiece operated in a pressundernand or mother positive-pressure mode. At TCE vapor levels of 300-1MX) ppm. lire 
f @ ~  who lack the p p c r  q i r a o r y  cquipmcnt may cxpr*acc inmodhation and hpakd jud- 
DOT Flammrbitv C k  (49 CFR 173.119 Not Regulptcd - 

.. .. ~. .. .:. 
SECTION 5. R E A C T M Y  DATA' ' '. 

-.:, .. . . ... . . .* 5 .. * ., .. 

Trichlomcthylcoe is stable. Hazardous polymerization can occur undn ccr(ain c ~ t a n c c . s  (see Cooditions to Avoid and I 
Comments. k b w ) .  
-0- include magnesium or aluminum powder. NaOH. KOH. or other atmug PILPlinc d a l s .  
Rcactim with a l k a h  mDtaialr may lead to Ihc formatioo of dangaow explosive mixhuts of chlmacety*na. 

TO AVQIP: When TCE is hulcd (as in Ihc case with vapor -) a exposed to suoIigh5 it requires 
stabilization against oxidetion. degnd.tioa. .nd pol-a It is slowly dccDUWd by light w l m  moisL 

O F  hydmcincludehydrochloric Idd md phargeDc unda catah corditions at clevrPd 
I Icm- 

I 
~~ 

COMMENTS: TCE is rtlbk. unda m d  h d h g  and sbmge modirionr. and hurdocu polymaiDlion is m t  expxkd to 
occur. However. fail= of the slab- at elevated (empcnhacr or otha excrtmc ccadil~as may  low p o 1 w . m  to 



-- 
(518) 377-8855 Gm~UMru~lNGcMn. I DATE February 1984 

SECTION I. MATERIAL IDENTIFICATION 
MATERIAL NAME: eDImROBENZJNE 
OTHER DESIGNATIONS: DCB. 1.2-Dichlorobenzene, CAS# 000 095 501. orthodichlorobenzene, 

C H4C12. 0-Dichlorobenzol 
MANUFACTURER: ~vailabfe from many suppliers, including: 

Dow Chemical. USA 
Midland, M 48640 Emergency Phone: (517) 636-4400 C I  

MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY. NY 123051836 USA 4sP 

SECTION II. INGREDIENTS AND HAZARDS 1 %  1 H+ARD DATA I 

NO.- 358 
o-DICBLOROBENZENE 

Revision B 

- 

o-Dichlorobenzene - 
Impurities : 
p-dichlorobe~kene (MSDS 514) - 
m-dichlorobeneene - 

I Appearance 6 Odor: Colorless to pale yellow liquid with a pleasant aromatic odor at low 
concentration (irritation effects at higher levels). Odor perceptible at 2-4 ppm. I 

*Current OSHA and ACGIH (1983) TLV. The --isomer is 
considered to be more toxic than the -- and para- 
isomers. 

SECTION IV. FIRE AND EXPLOSION DATA 1 lorn I upper 
~bsh  PO^ ond M- I bto,qno*on ~ m p  I ~~omrnoh~e~y L O M ~  m &or I I 

 at. Oral 
LDSO 500 q/hg 

Rat. Inhalation 

151 F (TCC) 1198 F Z by Volume 1 2.2 1 9.2 
Extinguishing Media: Dry chemical, carbon dioxide, alcohol foam, water spray. Under 
normal working conditions, it should not pose a fire hazard, because of its high flash 
point. Explosive mixture may form in air when material is heated, such as in a fire. 
Use water spray to keep fire-exposed containers cool, to disperse vapors, or to flush 
spills avay from exposures. 

Firefighters should wear self-contained breathing apparatus. 

.La@ 821 ~ ~ m 1 7 H  
SKTlON Ill. PHYSICAL DATA 
Boiling point. 1 a m ,  deg C --- 180 Specific gravity, 25/25 C ----- 1.3 
Vapor pressure. 20 C. ~mp Hg -- 1.2 volatiles x ------------- ca 10 
Vapor density (Air-1) ---- 5.1 Evaporation rate (BuAc-1) --- (1 
Water solubility g/lOO cc E20 - 0.015 Melting point, deg C --- - -17. 

Molecular weight ------- 147 

1 
SKTlON V. REACTIVIN DATA 
DCB is a stable material in closed containers at room temperature under normal stOKag@ 
and handling conditions. It does not p~lYuIerizc?. 

Incompatible with strong oxidizers or heated aluminum and aluminum alloys. 

(Thermal-oxidative degradation products include oxides of carbon, hydrogen chloride and ( 
chlorine. 

GENIUM PUBLISHING 



Material Safety Data Sheet 
From Genium's Reference Collection 

Geojm Publishing corporation 
1145Catal S W  

Schenectady, NY 1%03-1836 USA Issued: August 1978 
Revised: August 1988 

~ a t e r * ~  Nnme: man CHLORIDE 

Daerfptloa (OrlglnNsa): Widely used to make PVC resins and plastics; also used in organic synthesis. 

I Other Deslgaatlons: VCM; Vinyl Chloride Monomer; Chlomthylene; Chlomtheoc; C,H,CI; CAS No. 007541-4 N&A 
- ~ 

Mantif~eluren C o n k t  your supplia or distributor. C d t  the Inkst edition of the C m &  
Buyers' Guide ( M u m  ref. 73) for a list of supplim 

Toddtg  Data*. 
m e  action kvel ser by OSHA in 29 CFR 1910.1017 is 05  ppm. Exposures Rat Oral, LD,: 500 mgkg 
above this level are shictly re Lated by exmsive medical rewrd keeping. 
r;cpolting. surveiuance. and o ~ q u i n m n t s .  Consult 29 CFR 1910.1017 
for details. 
**See NOSH. RTECS (No. KU%ZMOO~ for ndditional data with refaews to 

BolUag Poht: 61T (16%) Mokeular Welght: 107 CramplMole 
Water S o l u b ~ ~  (%): Iasoluble Vapor DensiQ (Air = 1): 2 2  

Appearance and Odor: A colorless gas; mild, sweet odor at high amcentrations. 

-108a'F (-7B'C ) 3.6% 33% 
Extlngukhlng Medin: Vinyl chloride gas is a severe fm and explosion hazard; pay fm involving it as an emergency. Try to shut 
off the flow of gas. Use a wa(a spay to pmtect the personnel attempting this and to cool fi-cxpored c y l i n d e r s l w n ~  of vinyl chloride. 

I Unusual Fire o r  Explmlw Hazards: This heavier-than-air gas can flow along surfaces, reach distant snurces of ignition, and flash 
back. EliminaIe sources of ignition in the workplace, particularly in low-lying areas such as sumps, cellars, basement ulility mm. and 
underground piping systems. 

( Speclal Fire-fighting Proredures: Wear a self-contained breathing apparalus (SCBA) with a full facepiece operated in the pressure- 

I und&go hazardouspolymedon if iiis healed or reacted with apolymexization catalyst, or if the wnccnmtio~activity of the added 
inhibitor becomes too low. 
ChemlePl Incom~atlbllltles: This material is incomparible with copper, aluminum, and other polymerization catalysts or f n c  radical 

I 
. . . . 

initiators like, hydmquimae. 
Conditions to Avdd: Do m t  allow sources of ignition such as open Hame. unprotected heaters. lighted tobacco products, electric S P X ~  

or excessive heat in work ueas. Avoid ~mlool?ed exposure to air, especially in fhc prrscace of certain contaminants, because dangemw level - - 
of polypgoxid~ may a c c u m u ~ .  ~ v G d  e x p o r n  to runlighQ if&propc~cotaly& umdiIions occur, i i ~ ~  vinyl chbPidc m m e r  may -1 
with itself and UadQgo an explosive polymmidou -Urn. Vwleot ruptures of conminus of thin gas uaoocur. 
Hazardom PrOdds of Derompdtloa: DuriDg fires, vinyl chloride may dko- into toxic g- mch as hydroien chloride, 
cubw monoxide, and phosgene. 

-oisaaodmw*h*r- 
~ q ~ . r o r r r p o d r m a r U a D r p r ~ ' ~ b C o a a a L  



APPENDIX D 
SITE-SPECIFIC PERSONAL PROTECTWE 
EQUIPMENT (PPE) PROGRAM 



OHM Remediation Sedces Corp. (OHM) p e r i o d  will be protected for . 
chemical, physical, and environmental hazards by the approphte persod 
protective equipment (PPE) when engineering and administrative controls are not 
effective in controlling job hazards. 

The purpose of this procedure is to address the elements of the PPE program This 
PPE progtam conforms to the requirements found in 29 CFR 1910.L20 (g) 
Engineering controk, work practices, and persod protective equipment for 
employee protection; 29 CFR 1910 Subpart I - Personal Protective Equipment - 
-132 General Requirements, .l33 Eye and Face Protection, .US Head Plrotection, 
-136 Foot Protection, 338 Hand Protection; and 29 CFR 1910.3200 Hazard 
Comrnunicatio~~ 

7. PESPONSIBlISrY AND AUTHORITY 

The responsiiility and authority for the selection, use, and maintenance of personal 
protective equipment k shared between management, supeNisory, health and safety, 
and employee personael 

3.1 Management - Management has the responsi'bility to provide PPE 
appropriate for the hazard/s associated with expected work task 

3.2 Supervisors - Supervisors have the responsiiity to conduct hazard 
assessments and ensure personnel to utilize PPE in compliance with this 
SOP. Supervisors may request asJistance from or designate authority to 
health and safety personnel for hazard assessment, selection, inspection, and 
decontamination of PPE. The use of PPE by employees is the supervisor'r 
responsibility. 

33 Health and Safety Personnel - Health and safety personnel have the 
responsiiity to assist sup&ors in hazard assessment, selecdon, 
inspection, and decontamination of PPE. In the event of conoict, health 
and safety personnel have the authority to implement tbe necessay 
measures. 

3.4 Employees - Employees have the responsiiility to use, inspect, and 
decontaminate PPE as directed by supeNisors. 



Program elements define the regulatory requirements of a PPE pm- 

4.1 Hazard assessment - W tasks undertaken by OHM p e r s o d  will be 
assessed for chemical, physical, and env i ronmd  hazards present or likely 
to be present which necessitate the me .of PPE to ensure adequate 
protection This assessmeq shall take place prior to comm~nament d 
work 

4 2  Hazard Reassessment - The level of protection or type of p e d  
protective equipment shall be increased when additional idormation on site 
conditiom indicates that increased protection is necessary to reduce 
employee urposu~es below permhi'ble urposute  limit^, published urpmt  
levels for hazardous substances and health mds, or other physical and 
environmental hazards. 

4 3  PPE Selection - The regional health and safety dirtctor/manager or 
designee will initially select the level and types of PPE that will protect the 
affected employee from the hazards identified in the initial hazard 
assessment. 

4.4 Written Certification - The site specific Health and Safety Plan (HASP) will 
s e m  as the written certEcation that identifies the workplace was evaluated. 
Tbe HASP shall be dated. The signature line shall designate the person 
certifying that the evaluation has been performed. 

45 Communication of Selection - Employees will be informed of the PPE 
selection decisions through reading or verbally reviewing the HASP, 
attending pre-project safety briefin@, Job safety anal# (JSA) review, or 
attending safety meetings. 

4.6 PPE Use and Fit - The supervisor will be responslBle for the proper use and 
fit of PPE by workers under their direction and will monitor the 
effectiveness of these items. Heath and safety personnel will advise and 
assist the supervisor in these areas. 

4.7 Work Mission Duration - The supervisor will be respomic for the 
establishment of the duration of speci5c work missions. The duration will 
be determined by the complexity of the assignment, PPE involved, physical 
factors, temperature, humidity, weather conditions, elevation of work, and 
acclimation of the worker to the demands of the task assigned. The 
supervisor will consider the recommendatiom of the health and safety 
personneL 
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4.14 Evaluation of PPE Program - Health and safety persomehdl compile data 
on PPE in the field to determint that the PPE perfom $0 OHM needs. 
Periodidy, this information s h d d  be reviewed cognizant health and Satety 
professional to ensure that PPE 3s providing the necessary level of 
protection, quality, and 3s appropriate for the work performed. 

If at any time the failure of PPE causes i q~ luy  to an employee or fa& to 
pedorm as expected, the supervisor will take the unit or item out of service 
and Irmestigate the incident. The incident shall be immediately reported to 
the regional heatth and safety director/manager. If after scrutiny, the unit 
or item is determined to have a manufacturing defect, all  identical units wil l  
be removed from use until corrective actions are taken. 

4.15 Iimitations During Temperahue Earemcs - Extreme temperatures exert 
stress on personael and may alter the performance characteristics of PPE. 
During periods of extreme temperature, work assignments win be adjusted 
to protect the empIoyee from overexertion or exposure. The supemisor will 
evaluate if temperature extremes are effecting pe r fo r rna~~~  characteristics 
of PPE and report these findings to the regional health and safety 
director/manager. 

4.16 Unserviceable PPE - Any PPE which is no longer functioning properly or is 
no longer senriceable shall be removed from use and either repaired or 
destroyed. 

OHM iKill provide, main* aad replace personal protective equipment as detailed 
below. 

5.1 Standard issue safety equipment - Standard issue safcty equipment wiU be 
provided at no cost to field employees. n e s e  items consist of: 

Hard hat 

Safety glasses with clear and shaded lenses 

Full-face respirator with nose cup 

52 Company provided equipment - OHM will provide at no cost to the 
employee the following items on a task specific or project specific basis: 

Chemical protective equipment such as gloves, boots, and clothing 

Spedaw glasses or goggles 



Face shields 

Flame resistant do- 

Hearing protection 

Fall protection 

53 Employee provided equipment - The employee shall provide the following 
quipmtnt: 

ANSI approved steel toed and shank boots/shoes (Note: Fiuther 
guidance is provided in Section 7 Safety footwear) 

Outerwear for cold weather 

5.4 Equipment replacement - OHM will replace worn-out or work-damaged 
equipment detailed in 5.1 and 52.  OHM reserves the right to charge 
employees for the replacement cost of equipment which is lost or damaged 
though neglect or abuse. 

5 5  Additional PPE - The regionaI health and safety director/manager or the 
supervisor may require additional company provided PPE on a task s p e d c  
basis. 

OHM employees, subcontractors, and visiton will observe the requirements for 
proper'work clothing when on OHM project sites, facilities, and shops. 

6.1 Pants - Long pants are required at all times. These pants must be in good 
repair. 

6.2 Shirts - Shirts wilt be worn on the job. Shirts will be buttoned up the ftont 
and at the cuff unless rolled up. Shirt tails must be kept in the trousers. 
Sleeveless shirts are prohibited at dl work locations. Supervisory personnel 
are expected to wear a shirt with a collar. T-shirts are permitted for 
personnel who wear protective clothing most of the day. 

63 Clothing - Loose or ragged do- wIU not be WOIIL 

6.4 Modifications - Regional health and safety director/manager may modify 
work clothing requirements on a project specific basis. 



6.5 Contaminated Clothing - Clothing (including shoes) saturated with 
~etroleum woducts or chemicals will be removed immediately to prevent - - - 
irritation &d possible dermal exposure. 

6.6 Jewelry - Rings and other jewelry (except watches) must be removed when 
working in areas where they could catch on moPiqg objects, sharp 
protndons, come in c o n e  with electrical cim& or chemical agents, or 
comromise PPE ie. riwzs ca~abk of cum doves Additionally, the 
sup&sor may deem o&er &es of jew&y-&ppropriate for tbi work task. 

6.7 Hair Length - Hair long enough to constitute a ba?ard M e  working 
around moving machinery or rotating took and qyipment must be secured 
by a net or tied back. Hair styles must not interfae with the ability to 
properly wear safety headgear, satety spectacles, and respiratory protection- 

AU OHM employees, subcontractors, and visitors shall wear eye and face protection 
meeting the requirements of ANSI document 287.1 - 1989 titled Tractice of 
Occupational and Educational Eye and Face Protection* during the tasks posing 
exposure to eye or face injury. 

7.1 Requirements - To protect the faa and eyes against injuries from flying 
objects, splashing liquids, and harmful rays, safety spectacles with side 
shields, goggles, faa shields, cutting goggles, and welding helmets will be 
used as appropriate. The supervisor wiU be responnile to identify tbe need 
for eye/face protection and spedfy the eye/faa protection required for 
.each operation. A selection guide is attached in T&le 1. 

7 2  Safety spectacles - Safety spectacles are protective devices intended to shield' 
the wearer's eyes from a variety of hazards. While they are primary 
protectors and may be used alone, they also be used in conjunction 
with other protective devices such as goggles and face shields. 

73 Goggles - Goggles are protective devices intended to fit the face 
immediately surrounding the eyes in order to shield the eyes from a variety 
of hazards. While they are primary protectors and may be used alone, they 
also may be used in conjunction with other protectors. 

7.4 Face shields - Face shields are protective devices intended to shield the 
weareis face, or portions thereot in addition to Ibe eyes, from certain 
hazards. Face shields are secondary protectors and shall be used with 
primary protectors. 



~ ~p - -- 
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75 Cutting goggles - Cutting goggles are protective devices designed to protect 
the eyes from radiation and impact. Goggles are primary protectors and in 
some situations must be supplemented with face shie1ds:See Table 2 for 
selection guidelines. 

7.6 Welding helmets - Welding helmets are protective devices intended to 
shield the eyes and face from optical rsdiation and impact. Welding 
helmets are secondary protecton and shall be used only in o o n j d o n  with 
primary protectors such as safety spectacles or goggles. See Table 3 for 
selection guidelines. 

7.7 Prescription Spectacles - For personnel that wear prescription s p u  
OHM provides prescription safety spectades with side shields. It is 
mandatory that presaiption safety spectacles not be altered by the employee 
and be worn at all times when safety spectacles are required. 

7.8 Contact lenses - Contact lenses are not permitted to be worn where 
accidental eye contact with chemical agents or physical materials is possible. 
OHM provides prescription spectacles and other protective devices for use 
in these situations. 

7.9 Shaded lenses - Shaded lenses are not to be worn indoors or under low light 
conditions. 

All OHM employees, subcontractors, and visitors shall wear safety headgear 
meeting the requirements of ANSI document 289.1-1986 titled "Protective 
Headwear for Industrial Workers - Requirements" when exposed to overhead 
hazards. 

81 Requirement - Safety headgear shall be worn by all personnel while 
engaged in work where there is a hazard of falling objects, low overhead 
restrictions, and other overhead hazards exist Safety headgear may also be 
required to be worn by contractua1 requirements. 

8 3  Use - Safety headgear must be worn as prescribed by the manufacturer in 
the bii fiont position unless the headgear was approved to be worn in 
another posidon. 

8 3  Modifications - Safety headgear shall not be painted, drilled or modiiied in 
any manner. Use of safety related headgear stickers are permitted. 



8.4 Ilfe Expectancy - No maximum mandato~y sewice life k spcXed by 
regulation for safety headgear. However, a hard hat shquld be removed 
&om service if chemical corrosion, cracks, defonnides, worn suspension, or 
discoloration is noted with tbe anif 

All OHM employees, subcontractors, and visitors that enter OHM project sites and 
are exposed to foot hazards shaIl wear footwear meeting the ANSI document ZAI - 
1991 titled "Protective Foohveaf during operations posing foot injury. 

9.1 Project Sites - Steel toe and shank leather work boots shall be worn on all 
OHM project sites. High top or low top sneakers, western style boots, or 
other footwear even though ANSI apprwed are not appropriate for the 
activities encountered at hazardous waste and emergency response sites and 
shall not be worn. 

9 3  OHM Facilities and Shops - Personnel working at OHM shops and facilities 
have the option of wearing other types of ANSI approved safety work shoes 
and boots provided they are appropriate for the tasks being p e d o m d  The 
supervisor of the work area Is responsi'blt to decide what type footwear is 
appropriate. 

OHM employees, subcontractors, and visitors will don appropriate gloves when 
engaged in any operation that presentr a hazard to the hands. 

10.1 Use - Appropriate work gloves shall be available for hand protection against 
heat and flame, cold, chemicals, petroleum products, coaosive materials, 
moisture, mechanical abrasion, electxiaty, and sharp and rough surfaces. 

10.2 Selection - Glove selection of the appropriate hand protection shall be 
based on an evaluation of the performance characteristic of the hand 
protection relative to the task(s) to be performed, chemical concentration 
and properties, physical conditions presenf duration of use, and the hazards 
and potential hazards identified. The type of work gloves used must be 
approved by the regional health and safety director/managu and designee 
as specified in the HASP for the p a r t i e  task. 

10.3 Electrical - When working on high voltage (480 volts and above) electrical 
equipment, electrically tested high voltage gIwes will be worn. Leather 
protection will be worn over these gloves. (NOTE: Only authorized 
personnel arc permitted to work on High Voltage electrical equipment). 



OHM employees, subcontractors, and visitors will don appropriate protective 
clothing when engaged in any operation that presents a hazard to the body. 

11.1 Use - Appropriate clothing shall be aoailable for body protecdon against 
heat and flame, cold, chemicaIs, petroleum products, corrosive matuials, 
moisme, mechanical abrasion, electxicity, and rharp and rough 6ufaccs 

1 Selection - Clothing selection of the appropriate body protacdon shall be 
based on an evaluation of the 1~rfonnancc characteristic of the body 
protection relative to the taskG) to be performed, chemical conctntktion 
and properties, physical conditim present, duration of use, and the hazards 
and potential hazards identified. The type of protective clothing used must 
be approved by the regional health and safety director/manager and 
designee and specified in the HASP for the particular task. 

Totally-encapsulating chemical protective suits (Level A) shall be used in conditions 
where skin absorption of a hazardous substance may result in a substantial 
possibility of immediate death, immediate serious illness or in&, or impair the 
ability to escape. 

12.1 Use - OHM wil l  only use Level A proteafon when all other reasonable 
efforts of controlliug employee exposure through engineering or 
administrative means are not possiile. 

l2.2 'Authorization - Level A protection may only be used after authorization of 
the regional health and safety director/manager has been granted. 

1 Health and Safety Personnel - An appropriately experienced health and 
safety employee must be assigned to the project site where Level A is to be 
used. They must evaluate that the foUowing items are ready: 

Communications 

Decontamination 

Emergency rescue proccdores and personnel 

Emergency medical attention 

12.4 OHM will discard and properly dispose of any Level A suit which has come 
in contact with chemical cont aminmts or sustained physical damage at les t  
at the end of the projerr 
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OHM personnel should not loan OHM personal protective equl*-t to any &at, 
subconfractor, or visitor personnel. If there are urgent circumstances, such as an 
emergency response where the equipmeat cannot be obtained elsewhere and 
chemical exposure is possible, OHM personnel can loan personal protective 
equipment such as respirators, protective clothing and other safety equipment to 
client personnel or personnel &om other organizations. However because of the 
potential liability involved, approval of senior OHM management is required as 
well as the requirement that a representative of the company and the individual 
using the equipment execute an OHM I ndedca t i on  and Release Agreemen+ A 
copy of this agreement is attached in Appendix A. 

13.1 Execution of Indedca t ion  and Release Agreement - In general, the 
following will be required BEFORE the personal protective equipment may 
be loaned: 

The OHM Regional Vice president (or designee) m e t  specifically 
authorize the loaning of personal protective equipment on the particular 
project. 

An authorized representative of the company whose personael will use 
the equipment sign the Indemnification and Release Agreement. 

The individual who will use the equipment also sign the 
Indemnification and Release Agreement attesting to the fact that the 
individual is either experienced in the use of the equipment or has been' 
given instruction on the safe use of the equipment and is medically 
qualified to wear the equipment. 

An OHM representative must also sign the form as a witness to the 
above. 

l3.2 Contractual Requirement - An indemnification and release agreement is not 
required If providing personal protective equipment to clients or regulatory 
personnel is a contractual requirement. 

U3 Exemptions - Hard hats, safety glasses, hearing protection, and protective 
clothing provided for cleanliness is exempted for the indemnification 
requirement. Instruction should be provided to the individual prior to 
wearing. 
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APPENDIX A 
OHM REMEDIATION SERVICES CORP. 

I N D E ~ C A T I O N  AND RELEASE AGREEMENT . 
FOR PERSONAL. PROTEClTON CLOTHING 

FOR AND IN CONSIDERATTON OF the use by the undersigned of property belonging to OHM 
Remediation Serviced Ccrp. (hereinafter referred to as 'OHM") and wbich may ladude full-EBce mask 
respirators, relfcontahed breathing apparatus, and other equipment and suppliy and other good and 
vatuable consideration, the undersigned , for h i d  and his rmcesora, and assigns, does hereby release 
and discharge OHM, its officerq employees, agen@ and subcontractors from any and all claims, actions, 
demands, damages, costa, loss of s t m b s ,  agmws, compensation, third-party actions, or suits, induding 
attorneys fecs, arising and resulting fram the aforementioned use of property, equipment, or supplies 
belonging to OHM. 

In addition, the undersigned, on behalf of his employu, principal, himsdf, and his successors, and 
wagns, agrees to release, save, and hold harmlus, protect, indemnify, and defend OHM, and its o&rs, 
employees, agents, and subcontractors against any and all d a i i  actions, and expenses as above d c s c r i i  
whether for bodily injury, property damage or destruction, or both, arising or resulting in any way from the 
use by the undersigned of property of OHM and agrees to save, hold harmless, protect, indemnify, and 
defend OHM against any such claims, actions, or expenses, referenced above, that might be brought against 
OHM by any third penow or the heirs, suocessors, executors or assigns of the undersigned. 

The undersigned acknowledges by signing that he has carefully read this Agreement, understands 
xntents thereof, and has freely and voluntarily signed the same. 

1. OHM Regional Vice President (or designee) authorizing use of equipment: 

2 m a  U S E  

I authorize the individual(s) in 3. below to use OHM provided personal protective equipment 

Company Name 

Sign Name 

Print Nari~e 

3. -m IND I certify that 1 am familiar with the equipment 
and medically qualified to wear the equipment 
Company Name 

Sign Name 

Print Name 

NOTE: A continuation sheet can be used if more than one individual is to be certified 
to use equipment 

4. OHM Representative Acknowledging Signatures: 

Sign Name 
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TABLE 1 
FACE PROTECTION SELE(ITI0N GUIDELINES 

Hazard Protection 

Flying fragments, objects, large chips, particles, 
sand, and dirt from chipping, grin- 
machining, masonry work, riveting, and 

. sanding 

Chemical spIash from corrosive and chemical 
handling, pressure washing operations 
shield for severe exposure 

Nuisance dust from woodworug, bu£l?ng, 
and general dusty conditions 

Hot sparks from grinding operations 

Molten metal from torch cutting operations 

Welding operations 

Safety spectacles or goggla 
Supplement with face 
shield for severe exposure 

Goggles 
Supplement with face 

Safely spectacles or goggles 

Safety spectacles or goggles 
Supplement with face 
shield for severe exposure 

Shaded cutting goggles (see 
Table 3) and face shield 

Safety s~eaacles d 
shadid ;elding hood (see 
Tables 2) 



TABLE 2 

GUIDE FOR CWTING SHADE NUMBERS 

Gas Welding 
Light 
Medium 
Heavy 

Oxygen Cutting 
Light 
Medium 
Heavy 

Under 118 
118 to 112 
over 112 

Under 1 
1 to 6 
Over 6 

Minimum 



TABLE 3 

GUIDE FOR WELDING SHADE NUMBERS 

Suggested* 
Shade No. 
fmDfQK0 

Shielding metal Ley than 3 
ucwdding 3-5 

5-8 
More than 8 

Gas metal arc welding 
and flux cored arc 
welding 

150-500 
Less than 500 
500.1000 

Air carbon 
Air cutting 

Less than 20 
20-100 
100400 
400-800 

-1asrna arc welding 

Plasma arc cutting (Light) 
(Medium) 
(Heavy) 

Less than 300 
300-400 
400-800 

Torch brazing 

Torch soldering 

Carbon arc welding 

*As a rule of thumb, start with a shade that is too dark to see the weld zone. Then go to a light- 
shade which gives sufficient view of the weld zone without going below the minimum In @el g% 
welding or cutting where the torch produces a high yellow light, it is desirable to use a Wter lens that 
absorbs the yellow or sodium line in the vis~ble light of the (spectrum) operation. 
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IIAPHRAGM VALVES Flow Characteristics , :. : 

Options , : . . , .  . . ;. . . . 

Pressure Loss . . .,.~:. . ~ ,  .. :.: !, z ;i 
Pressure vs. Temperature Li 
Vacuum Service, Cv Values (4 

:LOW CHARACTERISTICS 
PRESSURE LOSS I FIXED 

OPTIONS 
Diaphragms in other materials such as Nitriie (Buna N), Butyl, Hypalon 
Neoprene, and Natural Rubber. Threepart Diaphragm: Teflon, PVDF ga 
barrier and EPDM backing cushion, to prevent permeation of aggressive E 
ses, such as in chlorine service. Vacuum Service Diaphragm Valves avail 
with reinforced diaphragms. PVDF Valves are available with PPG Bonnet 
reduced cost. 2" square or T-nut Operating Nuts for remote operation. 
- - - - -  

URE LOSS 
Stem Exterislons for OL 

reach applications. 
n" %" 1" 1H" 1" 2%" 3" 4" 5" 6" 8" 117' ~ ~ ~ k i ~ ~  ~ ~ ~ d l ~ ~  for . - .  ...,. , 

tamper Goof valves. 
Manual Limit Switches 

for remote position indic. 
tion by lights or for ss 
quencing of other equip- 
ment. 

Pneumatic or Electric 
Actuation for ada~tation / I 1 1 1 1 1  - - - -  r 

tn automated svstems. .- ---- -I--- - 
WC, CPVC True Unio 

diaphragm valves. 
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Terminal Block Wiring 
Alarm Panel 

1-1 FSGlOO 
1-2 FSL-100 
1-3 PSH-100 
1-4 PSH-100 
1-5 CX2 
1-6 CX2 
1-7 R1 
1-8 R1 
1-9 TDl 
1-10 TDl 
1-11 M1 
1-12 M1 
2-1 FSL-110 
2-2 FSL-110 
2-3 PSH-I 10 
2-4 PSH-110 
2-5 CX1 
2-6 CX1 
2-7 R1 
2-8 R1 
2-9 TD2 
2-10 TD2 
2-11 M2 
2-12 M2 
3-1 FSL-200 
3-2 FSL200 
3-3 PSH-200 
3-4 PSH-200 
3-5 CX4 
3-6 CX4 
3-7 R1 
3-8 R1 
3-9 TD3 

i 3-10 TD3 
3-11 M3 
3-12 M3 

1 

Groundwater Remediation 
Site 1p-20 

OHM Project 19182 
E l d c a l  Documentaton 
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Electrical Documentation 



INSTRUMENT TOTALS 
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Building 20 Groundwater Remediation 
OHM Project 19182 

Instrument List 

Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Exfraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, heated in Treatment Building 
Extradon Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Exkaction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
lhaction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatmeat Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, L6cated in ~reatment ~uilding 
Extraction Well Sample Port, Located in T- Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Pert, Located in Treatment Building 



Building 20 Groundwater Remediation 
OHM Project 19182 

InslNment List 

Extmction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Sample Port, Located in Treatment Building 
Extraction Well Pressure Gauge Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia. Ball Valve 
Extraction Well F'ressure Guage Isolation Valve, W dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well F'ressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Exkction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, '/a" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve. %I' dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extracton Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
m c t i o n  Well Pressure Guage Isolation Valve, %" dia Ball Valve 
Extraction Well Pressure Guage Isolation Valve, %" dia Ball Valve 
VEU inlet Pressure Guage Isolation Valve, %" dia Ball Valve 
VEU inlet Pressure Guage Isolation Valve, H" dia Ball Valve 
Vacuum Gauge 
Vacuum Gauge 
VacuumGauge 
VacuumGauge 
VacuumGauge 
vacuum Gauge 
Vacuum Gauge 
Vacuum Gauge 
Vacuum Gauge 



VG-I 10 
VG-11 I 
VG-112 
VG-113 
VG-114 
VG-115 
VG-116 
VG-117 
VG-118 
VG-119 
VG-120 
VG-I21 
VG-122 
VG-123 
VG-201 
VG-202 
FI -201 
FI -202 
FI -203 
FI -204 
FI -205 
FI -206 
FI -207 
m -208 
FI -209 
rn -210 
FI-211 
FI -212 
FI -213 
FI -214 
FI -215 
FI -216 
m -217 
FI -218 
m -219 
FI -220 
m -221 
FI -222 
FI -223 
DV-201 

Building 20 Groundwater Remediation 
OHM Project 19182 

btnment List 

Vacuum Gauge 
Vacuum Gauge 
Vacuum Gauge 
Vacuum Gauge 
Vacwm Gauge 
Vacuum Gauge 
Vacuum Gauge 
VacuumGauge 
Vacuum Gauge 
Vacuum Gauge 
Vacuum Gauge 
Vacuum Gauge 
Vacuum Gauge 
Vacuum Gauge 
VEU inletvacuum Gauge 
VEU inletVacuum Gauge 
Extraction Well Flow Meter, Located in Treatment Building 
E m o n  Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extmction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Treabnent Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Treabnent Building 
Extraction Well Flow Meter, Located in Treabnent Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in TreaEmcnt Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flow Metery Located in Treatment Building 
Extraction Well Flow Meter, Located in Treatment Building 
bfmcti6n well ROW Meter, Located in Treatment Building 
Extraction Well Flow Meter, Located in Tnatment Building 
Extraction Well Flow Metery Located in Treatment Building 
Extraction Well Flow Meter, Located in Treatment Building 
Extraction Well Flov.~ Meter diaphragm valve, 1' dia 



Building 20 Groundwater Remediation 
OHM Project 19182 
Instnunent List 

Extraction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Extmction Well Mow Meter diaphragm valve, 1" dia 
Extiaction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Mow Meter diaphragm valve, I" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Exhaction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia. 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia. 
Extraction Well Flow Meter diaphragm valve, I" dia. 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia 
Extraction Well Flow Meter diaphragm valve, 1" dia 
W c t i o n  Well Flow Meter diaphragm valve, 1 " dia 
Extraction Well Flow Meter diaphragm valve, 1" dim 
Extraction Well Flow Meter diaphragm valve, 1 " dia 
VEU Dilution diaphragm valve, 1 %" dia 
VEU Dilution diaphragm valve, 1 %" dia. 
VEU diaphragm valve, 1 %" dia 
VEU Dilution diaphragm valve, 1 %" dia 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dm. 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4 dia. 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dia 
VEU Isolation ball d v e ,  4" dia. 



Building 20 Groundwater Remediation 
OHM Project 19182 

instrument List 

VEU Isolation ball valve, 4" dia 
VEU Isolation ball valve, 4" dia 
VE Process Sample Port 
VE Process Sample Port 
VE Process Sample Port 
VE Process Sample Port 
VE Process Sample Port 
VE Process Sample Port 
VE Process Sample Port 
VE Process Sample Port 
VE Process Sample Port 
VE Process Sample Port 
Combustible Gas Sensor 
Combustible Gas Sensor 
Combustible Gas Sensor 
Combustible Gas Sensor 
VEU Discharge B i m d c  Tern- Gauge 
VEU Discharge Bimetallic Temperature Gauge 
VEU Discharge Bimetallic Temperature Gauge 
Pressure Switch 
Pressure Switch 
Pressure Switch 
Pressure Switch 
4" dia. check valve 
4" dia check valve 



Building 20 Groundwater Remediation 
OHM Project 19182 

Instnunent List 

Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 



Building 20 Oroundwater Remediation 
OHM Project 19182 

Instrument List 

Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Sample Port 
Injection Well Pressure Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressuce Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, Kn dia 
Injection Well Pressure Gauge Isolation Valve, '14" dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, X" dia 
Injection Well Pressure Gauge Isolation Valve, H" dia 
Injection Well Pressure Gauge Isolation Valve, Em dia 
Injection WeIl Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, En dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Presiure Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, K" dia. 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, %" dia. 
Injection Well Pressure Gauge Isolation Valve, W dia 
Injection Well Pressure Gauge Isolation Valve, !4n dia 
Injection Well Pressure Gauge Isolation Valve, W dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, W dia 



Building 20 Groundwater Remediation 
OHM Project 19182 

Instrument List 

Injection Well Pressure Gauge Isolation Valve, W" dia 
Injection Well Pressure Gauge Isolation Valve, W" dia 
Injection Well Pressure Gauge Isolation Valve, W" dia 
Injection Well Pressure Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, W" dia 
Injection Well Pressure Gauge Isolation Valve, W" dia 
Injection Well Pressure Gauge Isolation Valve, '/a" dia 
Injection Well Pressure Gauge Isolation Valve, W" dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, W" dia 
Injection Well Pressure Gauge Isolation Valve, %" dm 
Injection Well Pressure Gauge Isolation Valve. W" dia 
Injection Well Pressure Gauge Isolation Valve. W dia 
Injection Well Pressure Gauge Isolation Valve, K" dm. 
Injection Well Pressure Gauge Isolation Valve, '/a" dia 
Injection Well Pressure Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, W' dia 
Injection Well Pressure Gauge Isolation Valve, K" dia 
Injection Well Pressure Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, %" dia 
Injection Well Pressure Gauge Isolation Valve, W" dia 
Injection Well Pressure Gauge Isolation Valve, H" dia 
Injection Well Pressure Gauge Isolation Valve, %" dia. 
Injection Well Pressure Gauge Isolation Valve, %" dia 
Process Well Pre- Gauge Isolation Valve, W dia 
Process Well Pressure Gauge Isolation Valve, K" dia 
Process Well Pressure Gauge Isolation Valve, W dia 
Process Well Presswe Gauge Isolation Valve, W" dia 
Process Well Pressure Gauge Isolation Valve, '/a" dia 
Process Well Pressure Gauge Isolation Valve, W" dia 
Process Well Pressure Gauge Isolation Valve, W" dia 
Process Well Pressure Gauge Isolation Valve, Wn dia 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure C-auge 0 - 50 PSIG 



Building 20 Groundwater Remediation 
OHM Project 19182 

Instnunmt List 

Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Rcssure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Prossure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG . 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Prossure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 



Building 20 Groundwater Remediation 
OHM Project 19182 

Instrument List 

Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
h u r e  Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Process Pressure Gauge 0 - 50 PSIG 
Process Pressure Gauge 0 - 50 PSIG 
Process Pressure Gauge 0 - 50 PSIG 
Process Pressure Gauge 0 - 50 PSIG 
Process Pressure Gauge 0 - 50 PSIG 
Process Pressure Gauge 0 - 50 PSIG 
Process Process Pressure Gauge 0 - 50 PSIG 
Pressure Gauge 0 - 50 PSIG 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter kth inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet wive, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 



Building 20 Groundwater Remediation 
OHM Project 19182 

Instnunent List 

Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Rotameter with inlet valve, 0 - 7 SCFM 
Sparge System Pressure Switch 
Sparge System Pressure Switch 
Sparge System Pressure Switch 
Sparge System Pressure Switch 
Sparge System Check Valve 
Sparge System Check Valve 
Sparge System Sample Port 
Sparge System Sample Port 
Sparge System Header Tempemwe 
Sparge System Header Temperature 
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PD Blower 
Soil Vapor Extraction Systems 

I + 
___.....__..........--.,....._......_..... ............-.....-..... 
Carbonair's skid-mounted poslflve dlsplacrment SVE systems arc slztd to meet your 
requirements and arc designed for high perConnancc and eax of instaIlation and use. A 
complete line of sfandard packages are available for quick delivery and custom packagc~ 
can be designed to meet spe&c apphtlons. 

1. ~ u n S e p s r a t o r  
2. @Line Filter 
3. Blo*w 
4. aen 
6. Motor TOP VIEW 
6. ~ e i t ~ u a r n  
7. Mounting Slnnd 
8. 9- 
9. mtcr  mur re Dmp Indicator 

+O. Vawum R a t l d Y s k  
ll. CcMdCsrbon Stcel Frame 
12. s@IGlrsS 
13. RW Connactim (31 
14. ~ lu idf i~wte  main 
u. vawumQauga 
la. aM M-I lOPUanP11 
17. m u m  Osusp (Wio~a l )  
U1. BhdMlve (OPGOnal) 
19. Tempraua (Optional) 
20. brfhnt Piplng (Optimal) 
zr Etn- PIPIIU ~OPOWI~I 
22. ~evel  Cmlmb (Optlonal] 
23. Purnp(0plbrull 

*:+? ... - . ""-'- 
' 5 ;  

ELEVATION VIEW ah ' ..I:.. 'Ct-, - 



BMO MmWlo Lne 
Mapla O w ,  MN 5536W47 
612-025-2992 8W-5264888 
Fax 61242&@62 

SUNDARD SYSTEM FEATURE3 
Appropriately-sized. explodon-proof PD blower and motor. 
Law loss in-he filter wlth replaceable lllter element. 
CenaLfugaI moisntre s q a r a t m  with w i l y  removed, washable demlster and filtcr. 
100 gaI. high-eKciency moisture separator wlth manual fluld/sludge drah. 
Pmssuc gauge to monitor mrer dtfferential pressure. 
Vacuum relief valve to provide blower protection from excessive vacuum Inlet Une rc5lrinions. 
Vacuum gauge w monitor system vaeuum - In tank isoIatlon of warn from alr. 
All sisystcm cornponenu mounted on a coated carbon Steel skld. 

OPTIONS . NW 7 sndoaed manual -r switch fvr hazardous locations. wnn ~ r r m  overload protectton. 
NEMA 3R or 4 enclosed manual starter switch. 
Custom control panel with appropriate NEMA enclosure. 
ULUsted control panel. 
Addirional Mcuum $augcs. 
HIgh-level alarm swiuh for molsturc separator. 
Temperature gauges. 
Pressure relief, throtdlng and air make-up valves. 
olscharge pump for molsnue sepacator witb explosion-proellevel conuols. 
'Railer-mounting or Nstom endaswe. 
Calibrated flow monitoring assemblies. 
Remote in-ated controt package. 
Piping packages. 

SPECIFICATIONS 
-. .- . . . . . 

CE5 MODEL I Cc ZOM a2004 CE- CES006 CE 4007 CE JQOD CE 6015 
-. -. -. . - . .- . . .- -. . .- . . - . - 
a f m e r n e  4S *I 1W 210 340 55!3 1015 
d U ~ 1 4 ' t i g  IS 40 50 95 I 6 0  270 S(Q" 
Mu.MCUUm rHQ It 16 14 14 I+  1'1 12 
W r  E ~ I I M U C  EP CI CP EP w EP FE 
W r w  a. s 1-75 3-10 5-15 1.5-20 7.i5-25 15-50 - - - .- 
~@"wopdonc z15~50/tm :~JIZJO/~W I ISIUW~M) a w w  ZMNw UONW 2601460 
ph.se oplbne I'BS 1'&3 1 - 8 3  s s s J 
D W u r p s  S1*r I' NPT 2' NPI F NPT 2.9 NPT I' NPT 4. NFl 
0lm~oriDnr (LXW) s w o l b 8  6 x l O x 6 B  62IJOxde 62430x08 8OrJOx68 ICx30x6U SdrU%S 

vllnc 
Ullk W* 0bs.I 685 7bQ an QKLS 1160 136s 21% 

'Ugk phau available only In tlzcs lur LIUII 7.6 n1: 
"f lowuIZ'ng~umnvdmum. 



MOUNW4G HOLE 9/lB 

C NU CWPUNO 

OWISTER MATERW. 

TOP V I M  

FRONT VIEW '-sm cuss 

DESIGNED TO REMOVE +99X 1 0  MICRON WATER DROPLETS 
100 GALLON' NOMINAL CAPAClM 

INLET/OUTLET NPT STANDARD (OTHER SIZES AVAILABLE) 

sales Drawing )145903 
lo/ 18/95 

@CARBONAIR 1995 
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Series 08-200 and 08-300 ~OWsii~''~' 
) For use with me Dwyer capsuhelir altlprential p m w n  

gage to measure high Ilow rates of alr ar water In pipes. 

The Dwyer flow sensor is an nveraging pitot tube pmvid- 
ing accurate and convrnlrnl flow rate sensing. When pur- 
chased with n Uwyer CapruhelicO differential p r w u r e  
gage of appmprhlt! range. thc m u l t  in n flow indicating 
system delivered off the shelf a1 an economical price. 
Pitot tubes have h e n  u d  in fiow meUurrrnenL Tor ymm. 
Conventional pitot tubes sense velocity prasoure at  only 
one point in the flowln~ stream- Therefore, a eerie6 of 
rneasuremenlr must bc Wrcn acmris the stream to obtain 
a meaningful a v w e  flow rate. The Uwyer flow scnsor 
eliminates the need fur "(raverwinf the flowing &-cam 
because of Lts rnultlple sensing poink and built-in avcrag- 
ina eapabillw. 
The Dwyer Series DSBOO flow sensors arc dcsigned to be 
inserted into the pipe line through a compmssion fitting. 
They are furnished with inslrurnenl shut-off valves on 
both presaure connections. Valves have '14' SAE 46' flared 
ends compatible with hoses supplied with the Dwyer 
Mdd A471 Portablc Capsuhclic kit. Standard valves w 
rated a t  200 prlg (18.7 bar) and 200°F (93.8-C). Series 
DS300 flow sensors are available for pipe sizes from 1" to 
10". If replacing a Series DS-200 flow acmr ,  a '/4"x2/6" 

bush& (not iucluded), will be required. 
Bark3 DWOO mudelrr arc also milable in e n  inserdon 
lengths h m  la - 10". They arc similar in opention to DS- 
300 u d t s  and have Lhe tame type of line connect.ions. 
Bask differences are Ute multi-turn t41ukK v a h s  and a 
'/i NPT tlttlng for mounting. 

Model A-471 Portable Kit - 
The Dwyer Series 4000 Capsuhelic@ diffemntiel presswe 
mcc is idealIy 3uited for use aa a read-out dorim with the 
W 8 0 0  Wow Sensors. The gage may be used on uyutem 
pressures of up to 500 H I G  even when tho flow m r  
differenlid pressurn b bc rmd is less than 0.3" W.C. 
accuracy of C 3% of full d c .  thc k s u h e l i e  m?e cnn be 
used inanibienl ~ e m ~ c m t u &  f~& 3Z°F to WE Zem 
and range adjustments rue made fmm outsidc the gage. 
'I'hc standard gage with a die ca. aluminum housing can 
bc uscd with the fiow semr for sir or oil applications. For 
~ v k r  Row measurcmcnts. the optional forged hmw hous 
ing should he rpeeificd. 
The Capuhelic gage may bc panel or srvta~v muunted and 
permanently plumbed to the fluw nmmr if desired. The 
optinnnl A-610 pipe mounting btacker nllom the gage to 
beraa;lynl(ached w nny 1 k'-'2" horizontal orverLicu1 pipe. 

For portable uperation, thc A-471 Capsuhelic Portable 
Cage Kit ie available complete wilh tnugh polypropylene 
carrying urar, mnunting bracket, 3-way manifold vnlve, 
two 10' high ptwure haws. and all necessary fillings. Sre 
Bulletin A.80 for complete Lnformnricm nn Lhc Capsuhclic 
mge. -.. --.-- 



How To Order 
M a d y  determine the $pa 8ize into which the flow sensor 
dbemountedanddeaignntethesizensasuffixtohfodel 
'IS800. Far example, a flow mwr to be momtad in a 2" 
p i p c w u . d d b c r M o d a l N o . ~ .  
For nonidfienl water and atr how monitming apP6coti~, 
the chart bclow can be utilized for orderlng a etock 
0 . p e y h e l i C ~ t i a I ~ ~ f o r ~ w i t h t h e ~  
5ow m. Simply locate the maximum flow rste for tbe 
media being m d  uudat the appmprlate pipe siGe and 
raadtbaC.psahelicgage~ininchcsafwr~dumnta 
t h e l & . I n a d d i t i o m t o ~ t i o n P n d o p e r & n g ~  
the IXS$OO censor is supplied with flaw d d n  Pnd data 
Metin Fdl whid, include complete flow comemion charts 
~thethreernedlaeonditIonsdtoanintheehart~. Thia 
~ n ~ t h e r u e r t o a P P t a a c o m p h t a ~ t i a l  
~ u r a t o ~ l u b ~ ~ o n t r b k f o r U l o . 6 n w u . a d  
differential pressure gam employed. Both the Dwyer 
~ e l i c ~ a n d f l a w 8 e n s a n b e a t n r e e x D e l t e n t ~  
itJr m, once the deaired flow rate in dctmdaed, d m n  
hmthatfbwinquvnti~measurecanbees&rdater. 
mined. You may winh to order the odjustabla signal flag 
option km the Cqmhelic to pmvide an wdy idendf%d 
rekame point far the pmper flaw. 
~ g a e a s w i t h ~ r r n ~ e s W ~ ~ r e a d i n g  
a c a k H ~ f l o w n n 2 t s a n a v a i l a b k o a 1 ~ o r d e r  
formore~am,lic&ms.cSmtmmr~1pplieddataforh 
f u n ~ a c r a r ~ ~ ~ a n d ~ ) i s n a u i r e d $ o ~ w i t h ~  
df&mm%d k&4 &ding atthat iun-ilon llgL&. Prior to 
~erhgaspec i s lCspeuhe l i~~t ia lpressuregagefar  
now we recommetrd you quest Bulletin Fdl to 
obtain wmp1et.c data on converting flow ratm of &ow 
m e d i a t o t h e p e n s m ~ t i a l p l a s & r o o u t p u t W i t h ~  
b r d l e b l n a n d a f h ~ a h r r d m p l a ~ , t b e e x a e t  
r r n o e ~ r e p u f r s d ~ ~ ~ d * ~ ~ .  



T h c ~ T N a l M i n v l U g W ~ p ~  
tor monk06 pcrceat lowa utplc&v l i d  Q6LEL) or 
prgpermiOLirmcppm~~ofwmtnmub1e  
g n r c r ~ ~ l ~ o ~ . ~ b r : ~ l p 1 6 c r p l ~  
weathapmid, and co-5 for hrnh cnviron- 
mcnt condirlonr found ih many laduWs. Typical appll- 
ariw indude pe(rchuPhl pbnw lnci amrage sW8. 
rdinrrics,waararrtcrrrrrmrentpknu,driUiagrl$s, md 
tMnds. 

Thc Safe T Nrr 150 consists d a  rrliable, catalytic 
bend combuzriblc gns sensor&. m & m ~ " y a a ~  
a ~ U e d ~ . ~ r a c p l d l s p l t y ~ S h O W S ~ C O l r  
antnuom and hdhtcs ntnm, and huh .tuus. Wumy 

. 
. 

ll~eSlZeTNet15OcmEcaivep~wcrnndornsmit 
s i g n a I s t o ~ r o l s y s t c m s k a W ~ o f f # r a w a y .  
~ e ~ o n s f y l e o e n s o r a m d r a ~ b o t h e m n ,  
mincr howiq or rk sensor can be remar: from the 
~ ~ r .  If L c  taw g.a Is lighter or heavier dun dr, 
the sensar *m be locucd at high or low ekvati0n.s while 
the msmiucr  IS posldoucd in an aeoaaiblr qwrt for 
viewing and calitxtati~a* 

~;~~I~ntloilofrheSakTNcr 150cmkpcUormed 
b y ~ p c r a o n i n j u s r m t n ~ N o r p c c t i l r o a l Y ~  
f o r c a l i b n r i O n . n u c l U b o s t c ~ p m v l d c s ~  
caibntlon without opdng me -& 
nm.Timcmdmo~ywink:llPCddnce~ 
o f h l n r d o u r ~ d ~ ~ c . l i b R ( i o r r ~  
u l m e v .  GasTecho&ls~tfonkttsnirhOlspos- 
*gas c y h d e ~ ~  m pcriarm this umpk W&IC. 



S t u I l s ~ O n  C o ~ ~ f o r L o m . H i g h k M  
Ek4xrkd 
Sup@Vdtngr 2 4 M C n o m i r u l , 1 0 t o 3 0 V D C 0 ~ r ~ n g e  

Power-011: 3 w w  
Ygmlolnput I t n e P T m m t a m p a l n c m ~  

4 t o W ~ - n o r m a l m o d c , + ~ ~ 0 t o M a a k  
loclo ohm mmdmm load @24MX: 

2 mh - s i g d  inhlblt <-serup. 
udvm-qmodes> 

1.5lnA- fdlcondkbl 

~verckwim ~hnc ourpuu for LOW, xi*, a MI 
Rognmmrblelrtr~an&~ddays, 
& r n = M o p t b n  
----Y 
claoed, 100 mb eumm load Iluxhm. 
WYDCmydmum 

LMaAllrm ~ ~ O n n Q r r 4 r ) l h o m r d I n a  
w o p l l a n  c e p o r u c ~ w h o u r m g , - b y  

~ ~ , a c h ~ d  
sAmpsu24VDC, 1aJVAC 
a 3 Amps a 240 VAC 

EmboamartJ 
T~~ 4 ~ F t o l l P F ( ~ C t c r 4 S e C )  
udalivcnIuutd@ ow%%RE 
Eaclmmc- NWtA3,4,7,&9 
AIuaud&dm ~ f l a C b s s I , ~ 0 ~ 1 ,  

O r r m p & Z k D ~ ~  - 
7.3in.(18.5 an) Hx 7.3 ia(18.5 cm)W 
r 66 h.(16.a an) D 
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<pw#.-) SERIES 1950 
. .  INTEGRAL EXPLOSION-PROOF PRESSURE SWITCHES . 

Specifications - Installation .and Operating lnstructlons .. 

Fhe New Model ID50 Exubslan-Prmt Switch combines the 

I ,185020 4.0 tO20.0 0.4 0.6 
Yo41 -- AppnnhaeD#aw 

N m w  UlhmPOMI~o~wFdln 
19MP2 5- 20 0.9 PM 0 3  PSI 
1050Pd lBkl B.0 lDPBl 10Fm 

.. - .  - -- ---, - -  - 
~ ~ ~ p r r r r u n : 1 9 5 0 - 1 0 m . 1 ~ - 5 0 P S I . 1 8 5 o p 5 o m ~  - PD PSI. 

~. - 
1Ik&15 a0 10 16.0 

4~10251) 
l9!wWl '-1 1MbO 

The~nitisu~MdCSAlisted,FMa~pm~edfwwehCkss 
I. Gwum C 8 0. CLsss II. E E & G and Clszss It1 
i t m q h m s .  tt ii alsa &light for wtdoor LWia-  

Twehn mod& allow se+oh& hum -03 ta 20 indws 
w.condhwn dm60 PSI. 

-~ 
09 w 
h7 PSI 
1.OPSI 

~ ~ t o t h e t i W T w v i t c h f a e l ~ ~ y p k  
p r a r i d e d b y r m ~ ~ ~ ~ i n o t h e b o p p ( a t a a f ~ ~ a t u m i -  
tnnnhouslng.~enttothesetpaintoftherwitchcan 
bemedewtlhoutdkassemMydthehousing.Theunitisvery 
canpect about half the wslgh! and bulk of equivelent w 
wntbrrsl~bnoroolswitcheE. 

.- . -. 
RS PSI 
0.7 PSI 
1.5 PSI 

Rwpome Tho; Baoausa of restrlctlve effect of flame 
arrestoro, switch response time may be as much as 
10-15 seconds where applied pressures are near set 
point. 

NO= Tho l a  number-letter cornblnatlon In the 
1050 model number Identifies the swltoh electrical 
ratlnQ (number) and dlaphragm material (letter). The 
2F cornblnatlon is standard ars described In the 
physical data above. In the case of special models, 
a number 1 rating is the dame as 2; a number 3 or 4 
rating is 10A 125.260.480 VAC - # HP 125 VAC. X 
HP PW) VAC, and a number 6 or 6 rating Is 1A 125 
VAC. A letter B indicates a Buna-N dlaphragm, N; 
Neoprene. S; Sllleone. and V; Viton. 



INTEGRAL EXPLOSION-PROOF PRESSURE SWITCHES 
Installation and Operating Instructtons 

1950 SWITCH OUTLINE DlMENS(OPIS 



Colteai Industries 

Quincy Compressor Dlvlslon 
QSLP Low Pressure Compressor 

Oil Flooded - Helioal Screw - Single Stage 

FEATURES: 

OomplPte Pacluge From the Factory 
Mlnlmal Malmenanm Roqulred 
(eRmlnates Costly Downtime) 
iM.0Mk Hour L-10 8.aring L l k  
AutomaticaNy Regulates Output to 
D e m d  
Low U n w e d  Horsepower 
Dlreot D M  Ductlle Iron Rotor6 
Alr Coolud 011 Cooler 
Qubt Runnlng 
Discharge Alr Temperature of 210 F 
or tess 
M o m  Emlent than 2-Stage Blowers 

INSTRUMENT PANEL INCLUDES: - %c.p.GttyOUtge 
Dlschargo AlrlOH Temperature 
Qaups 
Resenrolr Alr Pressure Oaugc 
Hourmeter 
Senrice indicatorxi for: Lubrlwnt 
Filter, InM HHer & Sepa-I 
Ebllnnt 

STANDARD : . 8 ~ n d a n d ~ w ~ n ~ m o r l t e d ,  
460 Volt, 3 Plume. 80 Herb HBln 
Drive Motor, 1800 RPM or 
36W RPM 

= Full Voltage hlagnelic Starter, 
~arnted and WIM - Pwftlve Dlrplament Lubricant 

Pump 
~uto-ouai contrd for ernclant 
Operation - Heavy -Duty Dry=- Inlet fllter - Full Flow, 10 ~iem~krbrlcant Pllter - Factory FUI ol Quln-Syn Synthetic 
Lubricant . 

SAFETY DEVICES: 
UL ~ p p -  ~~ectricta system 
Hlgh Pmisurr U n W  Swltoh 
Safety Rellet Valve 
nigh ~emperatum shutdown system 
control ~lne n m m n  
PowerOnLlgM 

TYPICAL APPUCATIONS: 
priming 
Asrakn 
GlaSslVlaklng 
ChemlealTra-bn 
Textll.Equlpmerr - Phum.oautfcB1- . ~ o s t  ~ o w m r a m  conveytna 
Pmce8ses 



EN COMPRESSOR SPECIFICATIONS 

For more information on the QSLP, mli your local dlstrlbutor 
or call the Quincy Alr Line, 217-222-7700. 

Quincy 
CacrpessarDivish 

Qulny. Undeniably the world's finest compressors. 

r u r - W O n r m ~ ~ w ~ W ~ . * h M ~ - . d ~ h c M k g q  
Mla. ~ b r m d u - p . u ~ * ~  

' 

nw ~ h q  ~arpnw. M h USA maor  7-1 



I COMPRESSED AIR AND GAS 

......... 
UM4 

. . . arcllil+ 
Hdza@A wv#Ucal dr !law - Horlmntsl air now *Vntb3l&lbw 

*ugMv&ht .:._. may be (~pped UPS Optbml wmlhpmof 1- box 
Rllh106:- dn'mm~mh~ndYa testing . . Roof or m o d q  

HiahtsChnoboymmrnfJenlpl . 
=WbmialrMhK 

- -Ubdl;jbdunbk&lad-elk . . ~ p t w a l m m & r ( ~ )  : . : .  - ~ ~ . ~ ~  
;ul+Xl+- maunll~ '. 
' ...d*m - .-ip,w"""my 
:.=aOF- ... 
..~wmbhlgddnamelfl~ . . - 
. : ~ U & k ~ r m f i n s a n ~ ~ ~ ~  

.~rc;.~&~lumhummacdhub ... 
: i - ~ ; ~ ~ ,  :. ,.:. : ........... 2 .  .... . . . . . . .  
i'h&&h',wmm. 1.:. .. :.?y::; ! . . 

. . .  . . . . . . .  
.=5&ytB--wlAuh .,: . . .  . . 
M u h h  OperslinO Pmwn~.~26a PSlO ' . . W r n u ~ i r ~ ~ w  7mpmm....~im . . 8 .  

/ . . .  .... . . , > . .  . . ,::;3*a,*sg ..;:.+ .?:pq.* :.. @*: .'&&,,,$..:+:~AL< La.: .....,. ., ...... ; ,-,. >. .......-. : . . . .  . . . .  ...........*:. :. :.. ..: ... ~~ :-... .; 
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. ; : ~ r ~ l u m ~ n u m  ~ n s  on +& .... . .. 

'kHgy'pwpe*umhum'&otwlh*. . . ... :.* . . 
:w;OvMvented . . .  ' 

:.~-me#wlthw.dflnlsh . . . .  . <..".. . . . . . . .  . . . .  

. . 
:irAl;",h,"'"h*;&bb .:,: . . 

--u . 
. . .  ~ r w : . '  . 
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r a s r t a i n n t h t & i & i i  . ~, 
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-... . 
: .. . . . .... . . . . 

' .; : or I I U N ~ ~ M ~ C H O P R O C E S S O R  CONTROLS 
. . .  .. : .  . . . . .  . .  

. . . . 
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~npinemd to utiliz. IIW minimum mhiomm for 
nmxlmum arvironmanlal saw. No CFCe mad. 

Enhanced heat exchaqpm for sddod efkbwj. 

Slde access to cbdrid box (of 60-. 

Four-way foMR access lor slmple InsmllaUon.' 

Convooiont sloped control pand for mu of operation. 

I, Cabinets prwide m i n i  exposed s m .  

U t f l i i  high offifioncy ~ 9 5 5 0 r s .  

I - Oversized rofrigwant candenser dosiqnod for hdustrial 

conditions. 

Maintenance-Wee hemelcslly Maled refrigerant wmprwsor. 

Unit is completelely fadory assembled and resled requiring , 
only wmprossod air and utilily hook-up for instdletion. , 
Insulated heat exchangers maximize a m  efftiewy, safety 

and prowon. 

Optbnal miauprowsror controls the unit and monitora air 

system with d$ital d i i b y  and alarms.' 

OuUeI air is reheaIed Io save compressed air system power 

and energy and prevent pipe sweating.' 

Unique flat plate heat exchangers mlnimlzes dr system m u r e  

drop and prevents loulinp by oonramimm' 

Programmable tlmo drain for exact droln(lllo reuulremem.' 

Simplified refdgeranl system uses a meas id  charge for 

maxlmum reliability. 

improved control options Io meet precise appticalion nquinmants.' 

Compcla desiQn for fkxib!a Installatm. 

4m v.bdty, low pmsaure drop csnbRupal sepaam for maximum 

moisture removal. 

Q a i v a n l r e d l n t ~ p m t s f o r . d d r d ~ n p r o t e a h  

Unit is sited for IndusMd environment Met air mnpmums. 

' ~ m t b e . v i l s b b o n d l ~ r .  

-/ - T.. 
' h  
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The domnick hunter Water Separator Is to a new I TYPICAL WATER SEPARATOR 

mtented design which has a very hlgh effideiIcy EFFICIENCY CURVE I 
hcross b nRow range. The ~ i ~ i c l i n c ~  curve- 
shows the domnick hunter Water SegwaWx I 
efficiency compared to the typioal efiidency of 
traditional models avalbble. 

Meximum operating 
pressure: 290 psrg (20 bar Q) 

Maximum recommended 
operating temparature: 150°F (66°C) 

Minimum wwmmended 
operating temperature: 35°F (1.5OC) 

Typical pressure diffemntial 
at rated flow: 1.0 psi (70m bar) VOLU)IIEIRICAIRMW(+OFMCI)FLOW) 

OEM SERVICE 
domnick hunter works hand in hand with many achieve the end result you require. Even then, if 
well known Original Equipment Manuhcturers. you wish, our Involvement 1s not finished. We ,. 
These companies contract d h n i c k  hunter to give training seminam and ongoing technical 
supply their filters, either standard products or support plus we offer to you the benefits of our 
specials to meet specrfii requirements. technological developments and trouble shooting 
domnick hunter's lnvdvmnt goes much aenrice. Naturally, our involvetnent with OEM 
deeper than you may expect from a supplier. customers 1s carrled out In the sh.ictest of 
We get Involved with your filtration problems at a confidence. Our reputation Is built on integrity 

d o m n ~ ~ h e  
Onh~1~GpuoAolQ- ,  
0 1 C r f o L B ' O Y ~  



W P ~  WS 
WATER SEPARATORS 
Removal of excessive contamination 
from compressed alr and gas systems 
Traditionally, 6eDarators have been of low 
techn01o~ydesi'~n and possessed variable 
omrating performance characteriaics. Now, 
after lntksive research, domnlck hunter is 
pleased to introduce a new range of 
patented, well proven and tested separators 
with predictable high efficiency performance 
characteristics over a wlde range of duties. 
For installation where excessive free liquid 
contamination Is a problem, choose 
domnick hunter type WS -Water Separators. 
They combine the techniques of Centrifugal 
Action and other proven mechanical 
separation principles (Impingement 
Separation, Laminar Flow and Turbulent 
Flow) to remove large quantities of excessive 
liquid contamination. 
Typical applications lndude water separation 
downstream of aftercoolers In refrigerant 
dryers, protection of refrigerant dryers and 
aftercoolers, downstream of alr receivers, at 
strategic points in large scale plpework 
installations, and other Iiquid/~as separatlon 
dutles where the sheer volume of 
contamination poses a real problem. 
If In doubt about your requirements, our 
Technical Sales Department wlll be pleased 
to offer advice. 

BENEFITS: 
Hlgh Efflclency 

1 Low Malntenanca 
I 

Cost Effective 
Proven Patented Deslgn 

* Hlgh Flow Rates 
I Very Low Dlfferentlal Pressure 
I Automatfc Drain 

OIL-X 

FEATURES: 
New patented design 
(Us patent4m8-266) 
UgMwdght caet aluminium housings 
withYtoCNPT(f)~neotkM 

- l Y ~ l n O e r n a E l y ~ ~  
for mardmum wmsM pmbctkn 
blounting.and connecting ktta 
am .vallabIe 
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I -1 OI,LmX p u s  - the inside story domnlck hunter 
b 

Use specially treated boroeilkab ghss 
microfibres whkh ecthmly mpel dl and water 
toreduca~ressurodropandnanlngcostoto 
an absolute minimum. 

0 Vplcal filters 
Use regular giass rniaofibms which soak up 
oil and water imeashg pressure drop, 
reducing eRiciency and glvlng hlgher 
~nnlng costs. 

I .  
- - - -.T . ~ .  C. .. . 

I OIL-X PLUS hlgh-eff lclency filter elements 
A a r n v r r . ~ W c k p M d  

I ---. 

06KYOlOSvOUIIIE-akybng 
M 4 v W l m h Y n r m ~ m h  

Filter element 
enba/nmenI bnlu mwnta changesare essential 
O m m t u a n y o v r m d b ~  I I l w ' p f h e U c -  

A I a w t w a ~ ~ s r e ~  
w i l h a - w - B i a e t o  

~ ~ . F c r a # ~  
c * a g o . b * o k m r 6 ~ ~ 6 1 - ~  
i f l h B ~ d m I @ U b r s d  

7= ~ ~ d w l ~ m * u  . . .  . . 
urdr&*w-rrry I 

A W M i i k  
 am 

... 

....... . 

u 
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. Technical s~ecif  ications 

OIL-.=- r . r u r  a r  

&& 
domnick hunter 

- 
ID- - 



Molded of tough polycart#nate plastic. 
Used ta Indicate or manually control alr 
or gas flow fma~ .I-18W SCFH... 
wak flows to 10 GPM 
The Dwyer Rate-1Vlast8r line of direct reading precision 
hwmetam inmrporates m q  unique w &tum at moder- 
ate~ThesolowmetAMKmetcrsareidfalforgenUd~# 
Easyto d d & g n - T h e d i r e c t ~ a g d ~ d h i ~ ~  ~~ &ve&ons. The d e s  a& bwhsd clluminum, 
d~Rith~MdLhegrPduatiarsarconbdh.LdesdLhe 
ladicatinv Cube. Smzckl intamd now nuides mbiilm the float 
through& the mhm to it from hunting or -ring in 
the bore. Thc noat is highly virible a p i n r t  a white 
bsdremund. 
Construction assures accuracy-W Hate-master flowme- 
tcr bodies a n  iqkction molded of tough, clcsr, chatter-proof 
polycarbonate plastic amund a p r c c $ b  taped pin. Critical 
internal diameter of the variablc orifice tube is held within 
a 0.0004". The result is n w t e  and reueatable readings. 'Ihe 
single piece plastic body in m o d  t o a  stainlcse s t d  back- * Idto whkhplpe &&ad Inserts am welded toabsorbpiping 
tomur. R d d o n  metaring valves of brass or a t a i n l w ~  -1 
( s ~ B v  ~ S S V  on or&) are a m i ~ ~ e a s s n  a p ~  extra 
andpermit precise flaw si&Wmcnts. For vacuum a p p l i ,  
Model RMA units om wailablc with tap mounted v a k  (spec- 
ify TMV). The small Series RMA models nre accurate within 

, t 4%. of lull scalc d n g ;  Scnes FWB within * 3% large 
Seria RMC within x 24. 
Installation is simpla-The Rate-Muter can be neatly 
through-panel mounted to keep flow tube centers in the same 
plane-is tbc panel swfacc or surfaes mounted on the panel by 
meam of tamed holes in the backbonc. When thmunh-uanel -~ - -  - - ~  

mounted, th'c'cl&al n~t&atically p&ions the i d n t  at 
.the correct tic& in the w e 1  cutout Surlacs mounted units 
can alw be held in place by the piping. All mounting bardware 
plus i~tallatim and operating instrucUo118 arc idtided 
Clcrnlng is wny-'Ib r e l c a ~  Lho plastic flrnvmeter body from 
the n k h l e a  steel backbone. just remove four sacws. Pipe 
thread fbm connd0~) rcmain  undisturbed Remove the slide 
omor and the plug ball clean tlid doh tube with mq~ and 
water and reawmble. 1tb that simple. 



&-desired by letter designation i 8 
RMB, RUG- - oddtrgt l le&nd 
e ~ f o w i %  =- 
d e R M h - 6 .  

I 
I 

4. Add accas&a ~~- I 



CALQON CARBON CORPORATION 

Groundwater Remediation 
Building LP-20 
Norfolk, Va Site 

Calgon Carbon Corporation 
Vapor Filters - Low Pressure Drop Square 

Contents 
(Check "X" those Sections which are attached) 

Calgon Carbon Corporation 
P.O. Box 717 

Pittsburgh, PA 15230-0717 
(412) 787-6700 

A. Key Information X 

B. Standard Equipment Description - Scope of Work X 

C. Standard Carbon Fill X 

D. Standard Services Xi 
x I 

E. Standard Project Schedule 

F. Standard Items Not Included X 

G Clarifications X 



Calgon Carbon Corporation Offer to Supply 

& Key Information 

System Proposed 

I Eaui~ment: 
- 

I CCC Model VF-3000 Low Pressure Drop Series 

Notes: This document describes Calgon Carbon Corporation's VF- 
3000 Low Pressure Drop Series. Any deviations from this 

, standard, to include modifications required to meet a 
Customer-generated specification, are noted in Section G of 
this Ofler to Suppfy andfor the proposal cover letter. Pricing 
Conditions, Warranties, General Purchase Terms and 
Conditions, and Customer Acceptance Form are included in 
the Standard Scope of Work Attachment-1 andlor the 

I proposal cover letter. j 

Calgon Carbon Headquarters Contact Information 

I 

Mailing Address: 

Street Address: 

Phon&ax: 

Manager; Remedial Systems 
and Service 

P.O. Box 717, Pittsburgh, PA 15230-0717 

500 Calgon Carbon Drive, Pittsburgh, PA 15205 

(4 12) 787-6700/(412) 787-6324 

Mark Stenzel 

Phone: (412) 787-6809 

Senior Project Engineer ] Gary P. Kerr 

1 Phone: 1 (412) 787-4542 



Calgon Carbon Corporation Offer to Supply 

& S tandard Eauipment Description - Scoue of Wo r k 

Adsorber Vessel 

VF-3000 Nodes 

Adsorber Vessels - Two (2) 

Vessel Dimensions 

Manway - One (1) 

Interior S i n g  

Exterior paint 

Design temperature 

Design pressure 

Constructed of carbon steel 

72" footprint (square) by 68" overall height. 

16" diameter round bolted manway located on the 
top of the vessel 

Vessel will be lined with enamel on interior 
surface of vessel 

Vessel will be painted with industrial enamel 
paint 

Maximum temperature rating of 240 degrees F 

Maximum pressure rating of 3 psi 

VF-3000 Carbon Support 

Carbon Support Style False Floor 1 

Description 

Process inlet 

Process outlet 

Condensate drain 

Weights 

THE SYSTEM HAS A SHIPPING WEIGHT (FULL WITH CARBON) OF 
4000 POUNDS AND A W M U M  OPERATING WEIGHT (WITH 3000 
POUNDS OF CARBON) OF 4000 POUNDS. 

Size 

8" connection 

8" connection 

ID" connection 

Facing 

Flanged 

Flanged 

Threaded 

Quantity 

One (1) process inlet 

One (1) process 
outlet 

One (1) 



Calgon Carbon Corporation Offer to Supply 

C. Standard Carbon Fill 

Tvue: 
- 

Amount included (Ibs.): 

Prefilled prior to shipment: 
If shipped separately, via: 

Iodine No., mglg (min.): 

Butane Activity, wt% (min): 

Ash. % bv weierht (ma.): 

Moisture, %, as packed (mh):  

Hardness No. (min): 

A.D., glcc (ma.): 

BPL 4x10 I 
d 

6000 Ibs (Total) - 3000 Ibs per vessel I 
Yes I 

-4 

Weight % On Sieve Minimum Maximum 
I 

+4 6 I 

4x6 

6x8 

8x10 

-10 

3 0 1 55 
30 / 55 

3 15 

3 



Calgon Carbon Corporation Offer to Supply 

ITEM 
System Design Data: 

I 
I 

roperation & maintenance 
I manual: 
On-site installationf 
Supervision assistance: 

; On-site carbon loading/ 
I Supervision assistance: 

i 

C on-site start-up assistance: 

I 

QUANTITY 
3 Copies 

3 Copies 

0 Mandays 

0 Mandays 

0 Mandays 

DESCRIPTION 
System specification information detailing I 
adsorber dimensions, carbon capacity, 

1 pressure drop versus flowrate information ; 

1 after award of purchase order ! 

hanuals  describing the oueration and 
4 
I 
! - 

1 maintenance of system supplied 
T&L expenses: - Included I 

X Not Included - -  I 
Separate visit for service: - Yes I 

I 
I X No - -  
I or Combined visit with other service: 

Y e s  
X No - -  

T&L expenses: - Included 
X-Not Included - 

Separate visit for service: - Yes 
X No --  

or Combined visit with other service: 
Y e s  

X No - -  
T&L expenses: - Included 

X-Not Included - 
Separate visit for service: - Yes 

X-No I 

or Combined visit with Othc&xViCe: 
Y e s  

i 
I 1 1 X-No j - 

I Equipment freight: I X-Yes - No - 
I I- I 

No X Yes - I Carbon freight:Vessels are shipped loaded with 1 1 

Service, None 
I 

I 
Notes: Field Service can be provided by Calgon Carbon on aper diem basis. 1 

4 



Calgon Carbon Corporation Offer to Supply 

L Standard Proiect Schedule 

/ Shipment to site after receipt of purchase order 1 Approximately two (2) to four (4)weeks 
i award: I (depending upon stock availability). 

I Site installation (Calgon Carbon j 1 day (max.) 
Corporation not providing installation) (Note: This timing depends on degree of 

! 
I I readiness at site to acce~ t  eauioment) 

Carbon loading: I Unit comes preloaded with carbon I 
Note: Time estimates are subject to review at time of purchase order award pending 
review of s h o ~  fabrication status of ~endiing in-house work at the time of award. I 



Calgon Carbon Corporation Offer to Supply 

E St andard Items not included bv C alpon - Carbon Comoratios 

* Permits 
* Off loading and storage at job site 
* Foundations. Anchor Bolts, or Shims 
* Instrumentation 
* Controls, Control Panels, or Motor Starters 
* Field W i g  
* Blower 
* All duct work 
* Duct Supports 
* Disinfection 
* Field vessel hydrostatic testing 
* Field painting 
* Freeze protection, insulation, winterization, and heat tracing 
* Installation (Including Off-Loading and Storage). 



Designed for vapor treatment appl&MOns fmm 640 to 4800 dm. the Low Pressure Dmp Series vessels are a full- 
scale adsarM&n system. W i i  four models designed to hold between 500 to 3000 Ibs of media these vesatile 
vessels are bleal lac 

- Soil vent sppUoglions - storage tank vcnling - Pressure drop sensffkre applicglions 

FEATURES 

- AiMpper dfqes treatment - Odor Contml 
-Akiwippermtits 

L w  Pressure Dmp Series filten offer several features and 
benef* for envimnmental. industrial and municipal users 
induding: 

- Quariy steel vessels - Interior coating - Industrial enamel exterior coating - Low pressure dmp and wide surface area - Talse Floor  ̂desian - Simple setup and operation - Large bolted manwap for easy carbon access - Readlvaflon and disposal options available - On-site service and maintenance available 

T 

,000 

56' 

48' 

6- 

3 

240 

M 5  

1000 

1400 

Model tr (Add YF-7 - 
Overall Height 

Footprint (Square) 

Inlet I Outlet S i e  (Fiange) 

Max. Pres (PSI) 

Max. Temperature (F) 
now Range (CFM x 100) 

Carbon Capadty (Lbs.1 

shipping Weight (L~s.) 

1500 12000 I 3000 I 5000 500 

44' 

48' 

C 

3 

240 

3-15 

500 

850 

68- 

48- 

6' 

3 

240 

3-15 

1500 

1 9 9  

68' 

72- 

8' 

3 

240 

1036 

3000 

4000 

80' 

48' 

6' 

3 

-240 

3-15 

2000 

2500 

80' 

96' 

10. 

3 

240 

1948 

so00 

7000 



MEDIAS 

Low Pressure Drop Series filters are 
available with the follcwing medias: 

- Re-activated and virgin coal carbon 
Virgin coconut shell carbon - Impregnated carbons - Paper and fabric medias 

The standard media supplied is re- 
activated 4 x 10 coal based carbon. 
Call for pricing on alternate medias. 

Many other medias are available and our 
sales staff suggest a media which would 
best meet the needs of your application. 

INSTALLATION 

Filters should be installed on a level 
surface capable of supporting the filter at 
operational weight. Connect the filter to 
the process line. Two filters in 'series' 
operation is generally recommended. 

Addiiional accessories such as pressure 
relief valves re recomended where 
pressure may exceed the design 
"qitations. oisture control devices such 

separato and dud heaters may also 
Je neccesa d . In general we recomend 
3n influent relative humidity of no greater 
han 50°h as optimum. As always we 
acornmend you review the specific 
nstallation with a sales representative. 

4igh concentrations of c k i n  
:ompounds such as BETX and low 
:oncentrations such as ketones, 
ddehyde, organic acids or sulfur may 
nuse severe temperature rises. 

f VF SERIES PRESSURE DROP 
4 x 10 Astivirted CuDon (Clean Bed) 

f VF SERIES NPICAL INSTALLATION 

Sample Par 
CiWgrge 

)peration of the Low Pressure Drop Series filtea requires little more than periodic monitoring of the following: 

'ressure reading at primary and secondary influent The pressure drop in the filters should generally remain 
onsiztant throughout the operation period. 

lspection of the Low Pressure Drop Series filters for leaking and stress. In extreme environments the filter may be 
lsped to interior or exterior corrosion. 

'litional monitoring of accessories ma:, %? necessary, please refer to your operational manual. 



I 

1 
stopcock, '~rass, 
Single 
Ground key cock valve rec- 
ommended for gaslairhac- 
uum service. Valve has a 
serrated hose end with W 
IPS male inlet. Factory test- 

: 1 ed at 100 PSI; maximum 
working pressure is 40 PSI. 



carbon steel ball valves I,."& ~r?u 

One Piece Barstodc Body Blowout-Proof Stem 316 S.S. Trim Vented Ball 
W-1" 2000 lb. WOG 
1 YE-2' 1 SO0 Ib. WOO 
W W - V S S , ~ L ~ ~  11, ciass D, Style 3 

DIMENSIONS - WEIGHTS - QUANTITIES 
Appmx. Martar 
Nal WI. CarIan 

Slza A B C D E La. Qly. 
34 2%. 1% 1% '% 3% .5 80 
U 24C 1% 1 Y4 "A 3% .8 80 

1 3% 1% 2% 'H. 4% 1.4 40 
1% 3% 1% 29m I 4WI 24  8 
1 H  4 2 1 .  6% 3.3 8 
2 4% 2% 3 1% 6% 5.3 .8 

h 

- 

MATERIAL UST 
PART SPECIFICATION 

1. mls Nut ZillGrndSteel 
2Hand!4 Zinc D i i f ~ m t e  Plated SM, 

PIastisol Coated 
3. Pactdng Nut ZLlcPlatedSteel 
4. Bellmills Washer mC Plated Steel 
5. Padc Gland Sawen M. ASTM A-276 Type 304 

6. W n p  Reinforcad TFE 
7. ~ I N S I  Washer ~e~nforcadEedTR 
&Stun stainless Steel. ASTM A-276 Typa 316 
9. Ball SM, ASTM A-276 Type 31 

lo. seat Rinp (2) Rslnforcad TFE 
11. Body Insert Carbon Steel, ASTM A-108 Type 12114. 

Phosphate Coated 
T-!s'o-~~ saries 1 2  BKI~ W-IYI-~h steel ASTM A-106 T-5704s-R-66 

NPT x NPT Type 12L14 Phosphate Ccaed IW-T-h A-216 GR WCB. 
threaded 

Phosphate rated Reinforced TFE Seats 
and Seals 

with S.S. trim 

NIBCO. INC.. Elkhatt Indians 48516 - 



AUP. - 0 5 '  96 iWED1 0 ' ) :  I b  :,!i:.I REMEDIATIOS .SEW\ 

JLL 10 '96 0921% NIBCO RETQIL 

KBC~ 1 
class 150 flanged ball valves 
split body full bore - F515 series 

e 
ApplicaMo G~rds :ASMEIANSI  816.34.016.6, MSS SP-72. 

API 807 3rd Ed, AP( 608, API 6Ob. M6S SP-26 . 
- 

MATERIAL LIST I 

I DIMENSIONS - WEIGHTS 



IIAPHRAGM VALVES 

LOW CHARACTERISTICS 
. . 

PRESSURE LOSS I. FlXED 

VALVEOPENINQ DEQREE (W) 

OPTIONS 
Diaphragms in other materials such as Nitrile (Buna N), Butyl, Hypalon 
Neoprene, and Natural Rubber. Three-part Diaphragm: Teflon, PVDF ga 
barrier and EPDM backing cushion, to prevent permeation of aggressive 
ses, such as in chlorine service. Vacuum Service Diaphragm Valves avail 
with reinforced diaphragms. PVDF Valves are available with PPG Bonnet 
reduced cost. 2" square or T-nut Operating Nuts for remote operation. 

PRESSURE LOSS 
Stem Exterisions for OL 

'reach a~~lications. 
~ocking Handles for 

tamper proof valves. 
Manual Limit Switches 

for remote position indic 
tion by lights or for se- 
quencing of other equip- 
ment. 

Pneumatic or Electric 
Actuation for adaptatig 
to automated systems. 

PVC, CPVC True Unio 
diaphragm valves. 



& D/A-FLO" Diaphragm Valves 

'h'-lTNesxene #7 2501 
'hm-1T Soh Rubber #5 2516 

Unlined and lined stralght bodies 

Hzg Hard RuWsr 
110 2552 

Flanged PIactlc Uned' 
M Imn 
VV-8' Tefrel 2529 
V.'* PVC 2536 
V4.4- Sarsn 2637 
YCg' Polypropylene 2538 
W-6' PVDF 2515 

DucUIo hon 
~ 7 - 8 ~  PVDF 2555 
V'cg. Saml'l 2651 
Y.-* P- 2558 
V2-8' Tstrel 2559 

cut a& 
vCg' T&el 254s 
%-aa- 2646 
V2-V Saran 2547 
+'..-a- PVDF 2Y8 

6 
Y w - Yk 

b 
I 

I 4 

Envlm-Shleld 
na- ~ ~ a r t l c  urn. 
Ductl* Imn 
1.e PyDF 2565 

S c m w e d ~  Flanged Metal* Sockel weld Butt WeM 
'1.'-8 Imn 2401 %--IT Iron 2431 Mew 
'1:-3' Bmme 2402 '1;-8' Bronze ' 2432 'I.'-Tstainless 'le.43' Stainless 
*l,--X stainless Steel 2403 'li-6' Stainless 2433 Steel (316L) 2470 Steel (316L) 

(316) (316) '1f-T Cast Steel 2472 Schedule 5 4250 - '/,'-3 CaSl Steel 2405 'I$-6' CN7M 2435 '/GT CMM 2474 schedule 10 4260 
*/i-5 CN7M 2407 '1;-8' Hastalloy 2440 Schedule40 4270 - 'le.-T D~clile 2412 'II-8' Du*ib 2441 Socket (Sold~r) 'Ii-'hh StalnleSS 

'h'4' Bronze 2458 St& (316L) 
20 Ga 8812 
18 Qa gap 

(I 
Y 

1.g Polypropylene 2568 
1.4 Tebel 2569 

'M v.- (langed *. 
6ow Plastic. 

areaddyl'vllves 
withlheendfbges 
mchlnedanddrilled 
Io9/i'dim,nsions. 
Bonn& and 
~ m r t o l ( h o w ,  
valwswllllhereton, 
be 1' size. 

Flanged Glass Uned. 
M k o n  
'A--8' a h  
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~ ~ . . . . . ~ .  ~. 
.. . . . . : . . . ~  .~ : ::Dimensions. Standard Series2000 ~agnehel ic*  Pressure Gages. 

Ct?ndard ~ a g n e h e l i d  Pressure Gage hasa large. easy-to-read 4" dial.. ::(Slightly differencon med~urn and hlgh rrmc="'" mnrlp'c' 

Select the Dwyer Magnehelic* gage for high ~oeuracy - guaranteed 
within 2% of full a l e  -and for the wide choice of 81 ranges avail- 
able to suit your nee& precisely. Using Dwyer's simple, frictionle~ 
MagneheliC movement, i t  quickly indicates low air or non-corro- 
sive gas pressures - either positive, negative (vacuum) or differen- 
tial. The design resista shock, vibration and over-pressuren. NO 
manometer fluid to evaporate, freeze or cause toxic or leveling prob- 
lems. It's inexpensive, too. 

Widely used to measure fan and blower pressures, mter resistance, 
air velocity. furnace draft, pressure drop across orifice platen, liquid 
levela with bubbler systems and pressures in fluid amplifier or fluidic 
svstems. It a h  checks =as-air ratio controls and automatic valves. --.~ ~ ~ ~- ~ 

and monitors blood a i d  respiratory pressures i n  medical care 
equipment 

Mountink. A single case 
sue k used a mmt ranges of 
f l * r  

Theycanbe 
c% mounted $th 

standard hardware su~nbcd. W*-the .A &-lb7Pipe 
Mounting th may be cunvenienw iNtaIled on horizontil a wIkal1W- r pipe. 

call& tor wrlical pmition, many nnges a h  1 inch may be used at any PO"$ simply ?zemi Hwvw. tor maximum - my mrst be csli- 
in% same pcalion in CIkwl tky are used. These cha- make Magnehelic 
fa&s ideal for @ slalioMry and ptable applicatbm A 4 W  hole k muired br 

bmp*be mcumng and cunnedon fangs plus hsbuWm ae f m & n e L % -  
Vent valves 
In applicatkrswhcn prrnue k mntinuxo and the H.gneheTc 
~ k c o M e d s d b Y ~ ~ U p b s l l c ~  which oMnot be 

1Mnntwsksb 
% ~ i ! i Z % D w v a Z L e e h e a o r r c - 2 e R )  
me&ape. 

PHYSICAL DATA 
Amblmttunwnblnnme:~lo14WE* 
Rated tow1 d-: -26. Hg. to 1s m.t 
~ R e r s r ~ o p e n r d ~ ~ ~ p s l O  
c . m ~ & ~ ~ . ~ ~ r t e m a l e ~ s n d l o v v ~ t a p S  
~ - o n e ~ c l d e a n d ~ p e r b a k  

OPTIONS AND ACCESSORIES 



Bezel provides flange for flush mounfing h 
panel. 

cbarplutlctaceishighlyredstan(to 
keakape. Plovides un&storted vkmina of, 
pointer-and Scale. - \ 

Red p o w  of heat hated aluminum \ 
tubing is easy to sea. II is w i l y  mounted on 
hel* swt. 

Pointer .tops of molded rubber prevent - 
pointer over-travel without damage. 

"Wishbone" msambly pmvides mounting 
for helix, hetx bearings and pointer shaft. \ 
Sapphlm bearlngs are shock-resistant 
m o u w  DmVide virtuanv flicth-free mo(kn 

I for her%-~otion damped with high viscosity - 
silicone fluid. 

Zem adlustment screw is convenienthr - 

V k u r w n  mu 
"On dng rcurl for a m r  assures pmssure 

C lllb!JItty of case. 
Blwwut plug of ~IliWflE ~bbOr  p r O t e ~ I ~  
against overpressure on 15 PSIG rated 

1 models. Opens at epproximetefy 25 PSIG. 

~k c~ a~umlnum is pedslon madc 
Irldiippedlowimstand 168hoursattqn 
test Extetior Rnlshed h baked dark pray 

I hammetiold. One case used for-ali ~ - - - -  ~. -~ 
standard pressure ranges, and for both 
surfam and nush mounting. 

Sillcorn ~ b b e r  dlaphmgm with integrally 
molded '0' ring is wpported by hont and 
rear plates. It Is locked and waled in poslt 
with a sealing plate and retaining ring. 
Diihragm motion is restrkted to prevent 
damage due to owpmssures. 

I ' ~ai~brated ranee s~rlne is a Rat leaf of 

I Swedish sprhg-sted in hperahrre awn- 
wnsated deskin. Small a m ~ r i  of motio 
b r e s  and lo6 life. It reads 
pressure on diaphragm. Live length adjust. 
SbleforcalibNtiOn. - 

bcated in plastic cover, atxesslble withbu~ Alnlw magnet mounted at one end of ran( 
removing cover. '0. ring seal provides spring rotates helix without mechanical 
Pressuretightness. linkages. 

/ - 
I Helix €6 precision mllled from an aloy of high bearings. it turns freely to align with rrmgnetic 

maonetic ~ermeabllii. debutmi and an- field of macmet to tmns.mIl messure bdication 
ne3ed in a hydrogen/ltmosphere for best 

- 
to pointer. 

magnetic qualities. Mounted In jeweled 

SERIES 2000 MAGNEHELICe- MODELS AND RANGES 
The models below will fulfill most requirements. Page 5 also shows examples 
of special models built for OEM customers. For special scales furnished in 
ounces per square inch, inches of mercury, metric units, etc. contact the factory. 



Air Flow Meter 

Side View 

A Threads - both sides 

\I 

= Direct reading in SCFM 
= Low pressure drop (2-4" typicao 

across the flow meter - Non-clogging, low impedance air 
stream 
Light weight aluminum - No moving parts 
Large easy-to-read dial 
Accurate within 2% at standard 
conditions 

Good repeatability 
Available in 2': 3" and 4" sizes 

Factory configured for quick 
installation 

-6- 
Front View 

A Em0 ROTRON 
INDUSTRIAL DIVISION 

. 
Model 

FM2OA030Q 
FM20A045Q 
FM20A065Q 
FM20A125Q 
FM2OA1 75Q 
FM20A225Q 
FM30A250Q 
FM30A350Q 
FM30A475Q 
FM40A450Q 
FM4OA600Q 
FM40A85OQ 

NORTH STREET 
SAUGERTIES. NY 124n 
PHONE: (914) 246-3403 
FAX: (9141 246-3802 

Part # 
5503 12 
550313 
550314 
550256 
550255 
550254 
550259 
550258 
550257 
550262 
550261 
550260 

Flow Range 
6-30 SCFM 
9-45 SCFM 
13-65 SCFM 

25-125 SCFM 
35- 175 SCFM 
45-225 SCFM 
50-250 SCFM 
70-350SCFM 
95-475 SCFM 
90-450 SCFM 
120400 SCFM 
170-850 SCFM 

Price 

$199 

/ 84 .SB 

$290 

$420 

B 
Length 

6.94" 

5.34" 

7.38" 

7.68" 

A 
Threads 

2.0" 
1 1.5 NPSC 

3.0" 
8.0 NPSC 

4.0" 
8.0 NPSC 

C 
Width 

5.49" 

7.62" 

8.62" 





37Sd c 
MSA INS'T'R- AP-20 Reem f i d ~  
MODEL 5000 MONITORING SY!SEMS 5300 
EYlR MONllDING OXYGEN DEFICIENCY, C0MBUSWL.E AND TOXIC GASES H 

fieMSASeriesUWX) 
I 

wits SO/# Hz ac But there is 
Monitoring System uses a avarietyof tionalpclwer 
variety of remote sensors h p u ~  &le 230vob ac, 
to monitor a wide range of 12,24 and 48 volts dc An 
combustible and toxic gases optional batteiy backup or dc 
ItcanaIsobeusedwithan switchaercanako beaddeci. 
oxygen sensor to monitor h 
oxygen defici-. FEATURES 

f i e re  are various 
mcdels to choose h m ,  . ' h e  one-man calibration 

d-%fFthe number 
CUB maintenance time: 

ofchann ofmonitoring Simple setup of alann levels 
desired. f i e  Model 5300 is with no took or metas required 
themalesswith tosix 
monitoring channx. f i e  wiring mod a 
Model 5600 features 

. EasyY hOOlcupto 

"Em . is able to program 
12 monitoring channe f i e  a d e t y  of relay activations 
Model 5800 has up a, 24 monitoring channels nse to an alarm event 

Each of the models of the Series MOO can E Z L y e d  IED indiams for each alarm level 
be configured in the following ackaging arrange- on each channel 
men& panel-mounted, genedpupose w a ~ -  I 30-second warmup time built in on starmp to 
mounted and a NEMA4X wall-mounted system rwentfalsestanupsandfalsealarms 

Each model is made up of a number of con- k Range switch allows a d  gas concentration to 
a01 units Each control unit contains two separate, 
independent channels Each channel has a three- 8 i ? E e T e m ~ % p - t  qu id  @ng of fans 
digit IED display with three separate alarm kvek and motors 
(caution, wamin and alarm). Each alarm level has a Each sensor power lead is fused to prevent pos- 
status LED on thefront panel The alarm 14 fix each sible wiring enw from damagin the instrument 
channel can be di layed by a single push button. >. ~ommon trouble and horn re& for each group 

f i e  controPunits are compatiblewith all= of six ~hannels 
SeriesHX)OsensorsSenson bemixedinany 

7 l L n e 1  ofthe 
IAihreedigit LED displays gas concentration and 

c o m b i i o n  and used on any will also automatically display alphanumetically 
control module. the hU* 

f i e  unique relay p er module ?touble 
allows the user to have mu= levels to Out of range 
acruateuptosixrelay&Thiisaveswirin and 
setup cost. D i e t e  relays are available f6 r each Calibrati 
alarm level as an option 

"*=T 
1 4 to 20111.4 analog output signal for each channel 

The units are normally powered h m  115 Eurapean DIN construction 
111111 Irsrr=- 

i 
m 

m 
INSTRUMENTS 



-< - ,- ---- 
mwen 115~cG/60~rac.10o~maxforModel5300. 
ZOO~maxforModd5600,400VamaxfcfMcdel5800 
optiorrr Pl8Vdc. 1836 Vdc, 36-72 Vck, 3 amps & max 
hhkdel5~.6amw&maxforModel5600.12am~s 
&m&forModel5860 
23OVac,10oVamaxforModel5300,200Vamaxfor 
Model5600,4aJVr"aforModel5800 
Humhii~~: 0 to 95% RH noncondensing 
Gas i n d i m  Three-digit LED diky per channel 

. (%I" high digits) 
ElertnlcPl Control modules, general purpose 
REIAYS 
Cautlorq warning, Plarm, born and trouble: Single 

I pole. double throw (hrm C); 5 a m p  resistive, 3 amps 
inductive, 120 Vac or 28 V& 
PERFORMANCE 
RepeaIabm f 1% full scale 
Analogoutput: 4to20mAcurrentloop,fl%ofM 
scale. current sowing nonisolated into 250 ohm maximum 
Signal lnpa 4 to 9 KHz 6requency modulated, 200 mV 
peak-&peak sensitivity 
LED status indioltor: Red (Alarm), Orange (Warning). 
Yellow (Caution) 
PHYSICAL I PanJ mount dimensions: 

hiodd 5300-5.18"Hx 10.56"Wx 17"D 
(132 x 268 x431.8 mm) 

Model 5600-5.18"Hx 19"Wx 17"D 
(132 x 483 x431.8 mm) I MdelYaO-10.44"Hx19"Wx21uD 

I ~ e n a & p ~  end& dimensions: 
Model5~-18.83"Hx15"Wx 11"D 

(479 x 381 x 279 mm) 
Model 5600-31.32"Hx 18"Wx 11"D 

NEMA4Xenclosure dimensions: 
Model5500-2l.5"Hx 16.SUWx 1225"D 

(Y16 x 419 x 311 mm) 
Model 5600-32.25"Hx26"Wx 1425"D 

(819.2 x 660.4 x.362 mm 
Model5800-32.2S1'Hx2 b "Wx1425"D 

(819.2 x 660.4 x 362 mm) 
Panelmount- 

~3oO-Approx IS 8, (6.8 1 
Model5600-&mx3ob(u.5 
~ o d e l  ssoo-&mx 65 tb (27.5 kg 

CPSe 
h 

--=-=225 
Model5600-&mxllOIb 495 
Model W--Approx 110 Ib t465 kg) 

NEMAULcrrewc%ht: 
Model 5300-Appro% 36 b (12.2 

E2-l 5600-Apprmt 110 0 (49.5 
YaO-Apprmt 110 Ib (49.5 kg 

I 
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dlAan Typical Connections 



ORDERING I N F O W O N  

482588 Dualchannel control module 
a n  Relayprogrammermodule 
4~24% Pbwa supply module, 115 Vat 
484831 pbwer supply module, 220 W 

I n s t r u m e n t  D l v i s l o n :  P .o .  B o x  4 2 7 .  P l t t s b u r a h .  P A  1 5 2 5 0  U S A  



c s  
MSA INSTRUMENTS S k u '  

WIRELESS CALIBRATION SYSTEMS X ~ W I  6 

FOR REMOTE CALIBRATION OF MSA'S GAS SENSORS 

The =A Wireless calibrate the sensor 
Calibration System without declassifying the 
consists of a hand-held area and opening the 
remote control that is sensor enclosures. This- 
used with MSA's line of eliminates the need for the 
gas sensors equipped user to carry special tools 
with a special wireless or a portable gas monitor 
d i ra t ion  d v e r .  The to verify declassification. 
remote control emits an 
infrared light beam The system saves 
which must be aimed at time and improves 
the receiver through the efficiency by allowing a 

sensor's glass window. single user to periodically 
Calibration of the skllsor calibrate the gas sensor in 
is similar to operating a TV remote minutes without ever having to open the 
controller. The wireless calibration sensor endosure. 
receiver provides a continuous signal 
readout at the sensor location. The 

FEATURES 

wireless calibration system uses a digital No need to d&s% areasaves time 
coded infrared light so sensors are not and improves safety 
disturbed by ambient light. I Calibrate sensor without tools and 

without opening the sensor enclosure 
The user calibrates the sensor by 

pointing the remote control at the sensor Continuous signal readout at sensor 

from a distance of one to two feet. By One-man calibration 
pressing the "zero" and "span" buttons on r One remote control calibrates all 
the remote control and applying the sensors 
proper zero and span gases, the user can 

ILYUIU~U~ JUULUC Carbon Monoxide 



SPECIFICATIONS 

Remote Control: 
Function Command: Zero up 

Zero down 
SPAN up 
SPAN down 

pow= 9 volt alkaline battery 

Range: 18 inches 

Temperature Range: -5 1: to 1601: 
. (-20'<3t07Or) 

Transmitter is UL approved for use in 
hazardous locations Class 1, Groups A, B, 
C and D. 

ORDERING INFORMATION 

Catalog 
Number 

486925 Wireless Remote Control Assembly 

489563 Explosion-Proof HzS w/ Wireless Calibration, Frequency Output" - 0-50 PPM 

492607 Explosion-Proof a w/Wireless Calibration, Frequency Output" - 025% 02 

492606 Explosion-Roof CO w/Wireless Calibration, Frequency Output? - 0-100 PPM 

SENSOR ORDERING INFORMATION 

492614 Explosion-Proof CO w/Wireless Calibration, Frequency Output" - 0-500 PPM 
5500 moo Hi< 

7 486336 Explosion-Proof CG w/Wieless Calibration, Frequency Output? - 0-100% LEL 

a 

487623 Explosion-Roof CG, Dual Condulet w/Wireless Calibration, 
Frequency Output - 0-100% LEL 

487815 Explosion-Proof CG, Single Condulet w/ Wireless Calibration, 
Standalone, outputs 420 ma., 0-1 V, relay driver - 0-100% LEL 

487817 Explosion-Proof CG, Dual.Condulet w/Wireless Calibration, 
Standalone, outputs 420 ma., 0-1 V, relay driver - 0-100% LEL 

I *Frequency Output is 4.44 khz to 9.33 khz 

N u k  This Dam Shcu contains only gavnl description of IiIC W m k  Cllibruion Syrian fmm USA. While uses ud perf- 
f.prbililia uc dcsaibcd, undu no ~ m s ~  should thc inrrnune~~ be used exapt by qualified, m i d  pasonncl. and not until the 
umuUions. labels or otha litcnhve ycompmying the pn~Iua have been arefully read and undc~~lood and thc prcuutionr therein set 
fonh fdloorrd. Only IiICy main the complctc and infomath umvming meSe producIs. 

Omcrr and rep- In prlndci dW. wddvklo. 
In U.S. a n  INtrununt DMolon he 1dOO-MSMNST. 
To ruch MSA I n t e d o ~ l ,  C . 1  (412) 067-3000 or T&x 8124tiJ. 

I n s t r u m e n l  D l v l s l o w  p.0. gnr A27. Pitt.burah PA 16230 USA 
Data Sheet 07-1213.1W-TAL 

.-- .-.. . ~ ~~ 

OMSA. lsaO Printed in U.S.A 905(L) 



Case Styles and Features 

EL SerIes 
Overtemperature Llmlts 

Maximum ambient temperature tor 
El and CI Series is 200°F or 95%. 

) Maximum ambient temperature for 
EL Series is I W F  or 65%. 

Use Ashuott Duratemp themme- 
ter (or ranges above and below lhose 
med in lhe range cham. 

7C Dual Scales (XCS) are 
available In 3' and 5' dial sizes 
in the following ranges (where 

1 awlicable): 

El Standard Specmutlons 

Hermetic seal 
Exlemal adjustment 
MaxMdon dial 

1% full span accuracy 
All welded stainless steel construction 

Silicone on the coil provides vibration 
dampening and superior time response 

Heavy duty glass is standard; plastic or 
shatterproof glass is optional 

CI Standard Specmcrtlons 

Hermetic seal 
Tamper resistant. no adjustment 

Maxivision dial 

1% full span accuracy 
All welded stainless steel construction 
Silicone on the coil provides vibration 
dampening and superior time response 

Heavy duty glass is standard; plastic or 
shatterproof glass is optional 

EL Standard Speclficatlons 
Silicone liquid filled 

External adjustment 

Durable polycatlmnate window 
Maxhrision dial 

1% full span accuracy 
All welded stainless steel construction 

Everyangle - Case Connection 
The Ashaofl Everyangle Industrial Bimetal 
Thermometer dial face with MaxMskn dial 
can be rotated 3600 and can be angled 180'. 
il is available in the El and EL (5' only) series 
wlth either a threaded or compression type 
union connedlon. 

This design povldes maximum utility. Slnm 
theentimcasecanberotatedandengled,the 
Instrument can be W l e d  almost 
and adjusted so that the dial face can be 
easily read. 

I 



How to Order 

To spedfy the exaU thermometer desired. seled €8nMes 
fmm llppmprfate ehM6 as shown in the example belaw. 



- 
TO Order (Specify Mode1 Number) 



DESIQN FEATURES: 
Non- qukk closm: The valve plate deslgn offers 
minimum bavel from a full-open to a fullcloee poslUon. 
U n f q u a ~ b l e e 1 a s t o m e r s e a l : T h e ~ n ~ ~ ) u s d ~ r  
seal pcaridesafinal closure amund the complete valve bore. 
Horizontal or verUcal mountlng 
Untustricted full-port seatless design: Technocheck 
valves provide free flow-thmugh with virtually no pressure 
loss. 

Wde range of stylesand materlsls: Available bodysIyles 
indude flanged, wafer. Ihreaded. pleln ends and grooved 
ends. The available materials are WC, CPVC, polypropy- 
lene and WDF, while the standard seal is EPDM. Buna, 
V t ,  HVpalon and Teflon are available as options. 
Stalnlass steel Technocheck valves are elso available. 
Contact your Ryan Hem Service Center for detglls. 

ORDER INFORMATION: 4 
5156-(She No.) PVC CHECK V~LVE, EPDM seal 
SlSNSbe No..) CPVC CHECK VALVE. EPDM seal - ~ ~~ . -~ 

1- 
=ISOF z*=F THREADED ENDS - - - - - - - 

W W  BODY MATERIAL 
Slze Ske PVC I CPVC I Pohmro I PVDF 

FLANGED ENDS 

515&(Sb NO.) POLYPROPYLENE CHECK VALVE, 
EPDM .esl 

5159(Slze NO.) PVDF CHECK VALVE, EPDM seal 

WAFER STYLE 

rs ss~- -- 
PLAIN ENDS 

A L  

s l ~ a  
Y1 

p w  
Shs 
h. 

BODY MATERW 
WC I CPVC I P o l y p  I PVDF 

=..em =. =- =.=- =.=a 



ASHCROFT" 
GENERAL 
SERVICE 
GAUGES 

SPECIFICATIONS TYPE 1009 

Accuracy (% I Grade) 1% 1 Grade 1A 

Dial Size I, 4%: 6" 

l i ~ b e  and 130Alloy Steel Tube. 
Socket Material 019 Steel Socket 

Tube. Brass Socket - 316 St St Tube and Socket 
Monel Tube and Socket 
316 St St Tube. Sted Socket 

6" - Bronze Tube. Brass Socket 1 - 316 St St T ~ b e m d  Socket 

I -316 St St Tube. Steel Socket 

Bellows and 
Socket Materlal 

Case Mabrlal 

Movement 

NPT Conneclon 

Window 

Stainless Steel 
Polished 

I Stainleis Steel with Bronze s air spring 

I W', H" 
Lower or Back 

--- 

Steel - Vac to 5.000 psi 
Bmnze-VactolDOOpsi 
StSL-Vacto20Wpsi 

St StlSteel - Vac to 20,000 psi 
Monal -Vac to 30DW psi 

Bayonet Lock 
Stainless Steel 

Polished 

Glass 

Polnler I Adjustable 

weathwprlml I Yes 

TYPE 1010 

4%". 6': 8%". 12" 

4%" - 4130 Alloy Steel Tube. 
101 9 Steel Socket 

-Bronze Tube. Brass Socket - 316 St St Tube and Socket - Monei Tube and Sockot - 316 St St Tube. Steel Socket 

6" -Bronze Tube, Bo.. Socket -0 - 316 St St Tube and Socket - 316 St  St Tube. Steel Socket 

8%" -Bronze Tube. Brass Socket - 316 St St Tube and Socket 
12" - Monel Tube and Socket .- 

-316 St St Tube and Socket 

"' Aluminum 4%". 6". 8%". 12" 
Black Eww Coated 

Stainless Steel with Bronze Hairspring 

'k". H" 
Lower or Back 

Steel -Vat to 5,000 
Bronze-Vacto1.000psi 
%St-Vacto20DOOpsi 

St StlGteel - Vac to 20,000 psi 
Monel - Vac to 2 0 W  Psl 

I "' Slip Steel 
Black Epoxy Coated 

Glass 
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BROOK! BROOKS Q/T 1100 FlOmn@tW8 
NU-VIEW Modala 11 10 and 1140 

THE MEASURE OF EXCELLEL.-- 1 
DESCRIPTION 
Brooke OIT 1100 Full-Wew Flowmetera are intended for 
genarsl ln-line and bypass metering applicatlona whem 
orw~rathm arnditlonr are within the lbnltatlons d nlass 
--tubes. A wide range of capaciUes and opllons Is 
avaWb, These packed-gland metera srcl cormtructed to 
wmtandtheetrqesandvlbratlons Inherent In industrial 
piping lnstallatbns. 

DESIGN FEATURES 
DweCpln. dde plate cumtwdh 
DstipchaWeW~caIe 
PrecSsbn-bore, plain or dbbed boroslllcare glass meter- 
Ing tubes 
Externally adjustable padclng glanda 
Cdnnectiom rotatable 360' at 800 Intervals 
Terrto-one rangeability 
Scale length of 127 mm. 150 mrn a d  250 mm 
Standard floats are interchangeable in tubes of ghmn 
llomneter size 
Wlde choice of float types and capacity ranges 

SPEaRCATIoNS 
WARNING: Do not opefate thls Inotrummt In excew 
of the 8pmcMcmtlons 11- below. Fallurn to head 
m h g  may msuY In .erlour porsonal InJuy ordam 
age to oqulpnml 

Copwrth 
150 mnScaIe, Rib GuideTubes. Spherical Floet (Referto 

T-S) 
250 rnrn Scab. Rib GuideTubes. Sphedcal Float (Referto 

Table 6) 
250 mmScaIe. Rlb Gulde Tubes. Standard Roal (Referto 

able 7) 
127 mm Scale. Rlb duide Tubes. Standard Float(Refer10 

TPble 8) 
250 rnm Scale. Plain T6per Tubes. Rod Guided Float 

(Refer to Table 8) 
All Types d Exlenslons (Refer to Table 10) 

R m mpomurt to note that other capadly ranges are 
obtainable. Specific information on sp&al ranges and 
capadtiescanbe obtalned from your nearest Brookstech- 
nkal sales representatiw or by mfllng d l d y  to Brooks 
Instrument. Hatfield. Pennsylvania. 

PerlMnunce . . 
Industrl~l Accuracy: of full scale from 100%-10% of 

scale reading. Conforms to ISA R.P. 16.1. Spec. 2-S-10. 
Calibrated Accuracy: 21% of full scale from 1000/'10% of 

sca1ereadlng.ConlbnnsmISAR.P. 16.1 .Spec. 1-S-10. 
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BROOKS 
THE MEASURE OF EXCELLENCE 

DESCRIPTION 
Brooks G/T 1100 Full-View Flowmeters are intended for 
general in-line and bypass metering applications where 
operating condiions are within the limitations of glass 
metering tubes. A wide range of capadties and options is 
available. These packedgland meters are constructed to 
withstand the stresses andvibrations inherent in industrial 
pi- installations. 

DESIGN FEATURES 
Dowel-pin, side plate construction . Detachable metal scale 
Precision-bore, plain or ribbed borosilicate glass meter- 
ine - - Externally adjustable packing glands 
Connections rotatable 360" at 90° intervals . Ten-to-one rangeability 
Scale length of 127 mm, 150 mm and 250 mm Performance 
Standard floats are interchangeable in tubes of given Industrial Accuracy: of full scale from 100%-10% of 
flowmeter size scale reading. Conforms to ISA R.P. 16.1, Spec. 2-5-1 0. 
Wide choice of float types and capacity ranges Calibrated Accuracy: *I% of full scale from 100%-10% of 

".?. . I ,  scale reading. Conformsto ISA R.P. 16.1, Spec. 1-S-10. 
' SPECIFICATIONS 
-4 "WARNING: Do not operate thls instrument In excess 

of the specifications llsted below. Fellure to heed ... .. .. warning may result In serious personal Injury or dam- 
-. age to equlpment. - Capacities ..? . . 

-I 150 mm Scale. Rib Guide Tubes, Spherical Float (Referto 
. Table 5) 

""-.250mm Scale, RibGuideTubes, Spherical Float (Referto - ..r 4 
@ Table 6) 

250  mm Scale, Rib Guide Tubes. Standard Float (Refer to 
..-'Table L. 7) 
'127mm Scale. RibGuideTubes, Standard Float (Refer to . .., .: 

' : : . i  T a e  8) 
250 mm Scale. Plain Taper Tubes, Rod Guided Float 

.%azi (Refer to Table 9) :-' All Types of Extensions (Refer to Table 10) 
. . ... 

It is important to note that other capacity ranges are 
; .... ' z Obtainable. Specific information on special ranges and 

vci t iescan beobtained from your nearest Brooks tech- 

': -y.  - sales representative or by writing directly to Brooks * merit. Hatfield. Pennsylvania. 

NOTES: 
' Maximum lemperaturn ratiw for mn-metal end fillings k 1WF (669C). 
*Maxlrmrn (ernpenturn rating for metallic snd Mlinps is 250.F (121.C) 

!.$ 
(or gas servke. MOeF (83%) for liquid serufcs. 

~SEMOUN~ r, zm ma st u B 4 0 7 W . W M  

%:! E r  =BZ R-Brn- 2c-q twwd,PA1OUO 
n(21s)~-3.500 

F Kern E 3 - s - 1 ~  F u  (215) 962-3745 
, . 

0 - 7.5-6 SCF'"' 
T*bX 4975082 r 

~7 l L ' ~ . ~ .  6 p  



J T U :  
#uhwr-ntmI?br~nd(114p*l~IWm. 
( u m m ~ ~ m l m ' l ( # m a * w c m d ~ * 2 5 o . C ~ ~ P ( . o ~  
brps~ .2oo .F (o3 .C) (wUquldmkr .  

-Muy 
.59b full scale 
ktlngm 
JAWINO. Do not exce8d the mexlmum pmmum 
nd tmmpemtum given below. E x d l n g  the80 mt- 
rgm WUM rsurn m tube b n ~ ~ k p a  and wrlouo POP 
anal hjufy. 
b 8 S M m p  

~ d l e s  or consun factory. 

a 

rlambrPl Lengths: 127 mm. 150 mm and 250 mm 
rypm: Standard: htachable Alumlnum Plate 
m&lal: Det8chable Steinlesa Steel Plate 
3raduatkna:Cholm ddlreClrePdinp. arbitrary rninlm- 

oro.100 ~ w f f h  dbratlon curves or pem- a( 
m&um flow wRh faclof tag. 

of Con8trustlc.n 
METERINQ TUBES 

- 
FLOATS 

Shw 26 (spherical): Sapphire, Tantalum, Qlass. 
Carbow 316 Stlllnlesk Steel; Skes 8-13: Standard 
318 ~t.inkrs steel. 
OptknJ: Alumlnum, Alloy 20, Teflon*. Haeteloy' B or 
C. CPVC She 8, WC' Sb~+8 B-13. 

GUIDE RODS 6, CARTRIDOES 
stsndard: 316 Stainless Steel; Optional: Haetelloy C 

END FllTlNQS 
Hutetloy C, C W C  Sizes 2-8. W C  Slzes 9-13, Brass, 
318 Stolnleas Steel, Steel, Kynar 

P9CKMQ MATERIAL 
M. Tetlon; opt'inel: Bumw or Won' 
JNGS 

stanif&: Teflon: Optlo@: Buna of VH0.l 
6lDE PLATES 

QLAND RINGS 
Standard: Smek Optlonal: 18-8 Stalnlese Steel 

WINDOW BEZELS 
S1.nW. Aluminum; OpNorul: 18-8 Stalnloes Sml 

GLAND FOLLOWERS 
S t a m  Skes 2-10 Alwninum, Ske8 12-13 -1; 
Optlonal: 18-8 Stalnlese Stwl 

B a f S  

- -- - - - . - - 
Slandard: Alumlnum; Optionak 16.8 SftaMm Steel 

---- - 
18-8 W n l e ~  Steel 

SIDE PLATE GASKETS 

~poxy palka of external rurlaces of end ffttfngr. iland 
h e .  end eland tollowem and both rurfaa d slde 

( W k w  frames, bob and dowel plws nat 
coated) . . 



lr I Modd l l l O 8  1140 I Model 1114 I Model 1144 

Nomlnal krlr Nomlnel Suk 1 u..... 11 

All dimensions in insha. I , 
~ Z r u n V w ~  

WARNINO 
Qlass metering tubes are der!gneU for opemtlon upto the 
maxlmumoperatlng pressures and temperatures as specl- 
fled hecein. Due t 0 . h  Inherent brittle charactertatlw ol 
glass and condltlons beyond our wntml, but breakage 
d m u l l  b e l o v r ~ a p e r a ~ c v n d i l k n t .  Possbie 
glass tube breakage represents a Potential hazard to opw- 
aUng personnel; therefore. operator p r o W m  should be 
euppdied where operating pressures may axwed 6Opslg. A 
amtomr supplied safety shield co- of 
112-lnch aayllc p W c  may be used ortha glass tube meter 
may be replaced wlth an all metal (armored) meter. 

OPTIONAL EQUIPMENT 
Mountings: Erackets for panel mounting Rush or front of 

r--. 
Vahns: Avallabie tor amnectlon rizaa 114, thmugh !3/4' 

. only. Horitomal stem h oullet or Wet and f l t t h  rb rs  - 
2ttiwgh 10. 

Flow Contmbr: Brass or 316 Stainless Sted l n t d l v  - .  
plped to skes 2-8. 

E k t d d  Narms: Integral oiExtensbn Type (Reed &It&) 
ln6lcnti~ Pneumatic Transmitter 
Indicating Elecuical Transmllter 

ORDERING INFORMATION 
To order. pleese rpedfy: 
1. Complete (low rneleting dam 
Type of flu# 
Maximum. mlnlmum and normal f low 
Temperature and pressure 
Viscosity and rpeclllo gra* 
MPrdrnurn allowable pressure drop 

2. Model number and slre of Oowmeter 
3. Conneetlon errangement and wlentatlon 
4. Materials of construction 
6. Scale data and float typa requid 
6. Optlorn H doelred 



QUOTATION 

To- I OHM Remediation Servicbe 
PLEASE REPLY TO: 

By: S EludA 

S850ZVSSTZ L 1 : m  L66T-VZ-W 

i 

TOTAL 

S23.lSZS 

31,933.00 

UNIT PRICE 

S421.M 

580.60 

DESCRmmN 

B m o t r ~ l l I O W 4 5 C M Q A A . E 9 V ~ ~ ,  
. i a f i r I ) , i n ~ w i t h t h c ~ ~  
dma(brusmMuwtim). 

Broo)oModol IllOCf45CMDAA. EdlVh-. 
. i E 4 # 8 . i D . ~ W f ( b n w r t ( r c b o d ~  
aset (3 16 SSocadrrP(ios). 

Noto: 
1. Bo(hthebnrcmd316SS-hrvea- 

rating to 250 F. 
2. B o l h o f t b a s ~ m s g n b n m b e a l ' ~ ~  

b . o l r ~ ~ ~ ~ ) O c l O P S I a  If 
t b o b u J k ~ ~ l m g o d a ' ~  10PsIO.ths 
~ ~ B o w ~ r b o b o g n m t u .  

3. ~ s b m r a ~ i n ~ b n w r 3 1 6 S S . h m ~  
~ . ( I i d a i c a . b u 2 3 . 5 %  Thsprioarbo*n~o 
ha". 

r 

mM 

I 

1A 

. 
_ ._ _ 

Pn. 

55 

55 

__r-?l 



PRIMARY METER SELECTION .-------------------- 
3e1: lllOCJ45CnOM Full V i e w  
ASS TUBE FLOWMETER 

tax Pressr 300.0 PSI6 t2 250 F 
%meation Type: NPT 
pitting Uaterial: Brarrs 
raoking/O-RING: Teflon 
Cnletr 1/2- Back Outlet: l/2" Back 
Puber R-8M-25-4 
Float P Material: 8-RS-14 316 9.9. 
)ccuracy: +/- 2% F u l l  Scale 
tEQUE9TED TUX-- - 7.560 SCFn 
Spproximate  Range: 0.85 TO 8.48 SCFn 
?luid: AIR 
lpeaifia Gravity: 1.000 
*rating Temperature: 250.0 F Operating Preeeure: 10.0 PSIG 
3oale: D i r e c t  Read 
Enscription: SCFM AIR 

SPECIFIC GRhVI'PY 1.000 AT 2SO.OP & 10.0 PSIG 
Jptions: N o t e s  : 

rag Number: OHM VERSION 2.2 



'RmhRY mER SELECTION .----------------------- 
code18 1lloc7asCMDM pull V i w  
;LA883 TIIBE FLOWMETER 
tax -8s: 300.0 PSIG @ 250 F 
:onneetion !rype: NPT 
Pitting naterialr 316 S.S. 
?acking/O-RING: Teflon 
tnlet: l/Zn Back Outlet: 1/2" Baok 
Puba: R-EM-25-4 
?loat & Material: 8-RS-14 316 8.5. 
kwuraoy: +/- 28 Pull Scale 
ZBQUESTED MAX-FLOW - 7.560 SCFM 
kpproxilnate Ranget 0.85 To 8.48 scm 
Pluid: AIR 
Specif ic  Gravity: 1.000 
3brating ~emperature: 250.0 F 
Scale: Direct Read 

Operating Pressure: 10.0 PSIQ 

Enscription: SCFM AIR 
SPECIFIC GRAVITY 1.000 AT 250.OP & 10.0 PSIG 

3ptions : Motes : 

,ag Number: OIM VERSION 2.2 
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Automatic Dialing Remote Monitoring System 
OMA Series & P-20 

MADE IN 

WARRANTY 
The OMA Series Monitor is an may be altered from their default 
automatic dialing remote monitoring values to meet your needs. The 
system that keeps you in direct following parameters may be 
touch with your distant facility. The p rammed over a wide mnge on 
OMA Series continuoushr monitors the-: alarm trip delay, time 
the inputs connected to the system betwebn alarm calk alarm r&t time. 
and il an alarm condition occurs. lt teleDhone answer resmnse time. 
dials up to elgM field programmirble 
phone numbers and IdentlReg the 
specfAo problem in pleln English. 
Whenyduwanttor6wivea- 
complete status report, u ma dial 
lt from any telephone a l k n g  $red 
touch with a remote or unattended 
facility. Easy to program, the Vocn, 
synthesizer asks for input. All you do 
is enter up to 8 dial out phone 
numbers. All other operating 
parameters (alarm cilteria, dam 
and normal messages, alarm trip 
delay, etc) are preprogrammed, but 

alaim alterla (alarm on "8"" contac& alarmondose contacts 
or no alarm) run time meters on1 df, 
toWpulse dialing, number d 
message repeats. Nonvolatile 
memolykeeps urp 
intact and a recParge*%T"$rT 
battery keeps the system operating 
In the event of a power failure. The 
OMA Series h easy to hook up4 
operates on a standard telephone 
line. and will work with anv 
telephone system and mdst paging 

(C-5 

Basic Unit 

Communication with called Dartles 
is viaa highly lntelli lble voik 
svntheslzer. station?denrmca~on 
lusalarm6ndnomrelmessesea 

!urn each channel are 
programmabG from the 
approximately 200 or 400 word 
wcabulary. In addition. a builtin 
microphone permits a caller to listen 
b local sounds and to have a two- 
way conversation with personnel at 
the dealer site. Models are available 
to monitor from 4 to 32 dry contads 
plus a 120 Vao power source. and 811 
models are pmvlded with remote 
programmln to albw the ope- 
tocalltheun\and ramawlde "'7% variety of functions d e system. 



1 Non Volatile Memory keeps your 
pmgmmmlng Intact, even In 
extended power failures 

Sturdy screwdamp terrnhml 
strlpsfweasylnstalbtion 

Superbr surge pmtecUon on 

CE r, phone and all alarm input 

Solld state speech synthesizer 
ePmlnatos m o v l ~  lane IOOD 

FCC appmved phone line 
coupler 

Includes a cell battery wlth 
precision ger. Maintains 
operaUon during power failures. 

Specifications 
ELECIRICAL 
Power: 105-135 &G 5060 Hr, 15 W 
m: x 
Bane chargln : precision voltage 

! contro'Ked, incluang automatic rapid 
recharge after drain 
Bane backup: 6 h on OMAC4, 
OMA-%; others 24 h 
Input Senelng: Open contacts see 5 
Vdc dosed contacts see 10 mA dc 
PI mlcal Suge rotedon: inte& 
O s  tube and soltatate protectors 
on all phone, power and signal lines 
Weight: 8 Ib Dimensions: 11 H x 

. 05fnWx3U"D 
Mounting centsm: 10%" vertical by 1, 8%. horizontal 

EFIVIRONMENTAL 
bapershrm Range: 0 to 130°F 
Humldlty: 0 to 95%. 
nowcondensing 

TELEPHONE 
Rotary pulse or tone dialing. 
keyboard selectable. Dials up to 8 
different numbers, each up to 16 
di its long. Allows programming of & P relays In 1 second increments 
FCC R istratlon IEMR539- 
14954-2-R. "Ringer Equivalence" 
0.3 A Alarm acknowled ment is by 
Touch Tonem key or cafing back. 
Bullt-in microphone allows two way 
cotwarsation. S~eech Messaaes 
Unlt comes stadard m-med 
with standard "ala 
speech mesa Custom 
messaaes 11nGntr station ID1 mav 
be kq6oad progmhmed from-the - 
internal memory 

NOVRAM Nonvolmtlle Memory 
User-entered programming is kept 
Intact for up to ten wars. even when 
all power Is remwkd from the unit. 

Qb 

Rugged Construction 
The OMA Monitor is built to last. An 
all solid state design, qual' 
components, and a h e a d u t y  
metal enclosure ensure a long life of 
service. All keyboard and front panel 
switches are sealed to prevent 
contamination by dust and moisture. 

I <.- ,#:.~ ..5........ - ..,= ~, --~.: .,:. < . ,.toorder. ~!,[.!~:-.,.~;,<~,;,'<.:-;. . ; 
-4-. *.-L-.%. .. . ---:.lA~.-:'e;is. k a ,  
-c.::z7,s~;;:;:p :,:. <r5<.-:kd.:.7..- ' ;c;:+i.;ii s.G*,+F, .-~:->i..::. 

. l ' ." .? ,  

. . ,  
I--Contacts .: ModelrJp.;,j:Price ;!:; 

, . . .  . 
, .  . . :. Monitored 

r r c m  



E L L E N C E  I N  P R E C A S T  C O N C R E T E  

P.O. Box 300 
Midland. Wrginia 22728 

(540) 439-3266 Metro (703) 323-5533 
Fax (540) 439-1232 

EASI-SET BUILDING SPECIFICATIONS - MODEL 2 8 P O Z o 4 0  

1.0 CODES AND STANDARDS 

The building shall meet the following Codes and Standards: 

Building shall be an EASI-SET transportable precast concrete building as 
manufactured by SMITH-MIDLAND Corporation, Midland, Virginia, or SMITH- 
CAROLINA Corporation, Reidsville, North Carolina. 
ACI-318-93, "Building Code Requirements for Reinforced Concrete". 
Concrete Reinforcing Institute. "Manual of Standard Practice". 
ASCE-7-88 "Building Code Requirements for Minimum Design Loads in Buildings 
and Other Structures". 
1993 BOCA 
Fabricator must be producer member of National Precast Concrete Association 
(NPCA) and participate in its Plant Certification Program and have a valid Plant 
Certification. 
UL-752 test method level 4 for bullet resistance certified by an independent 
structural engineer. 
Building fabricator must have a minimum of 5-years experience manufacturing and 
setting transportable precast concrete buildings. 
No alternate building designs to the pre-engineered EASI-SET building will be 
allowed unless pre-approved by the owner ten days prior to the bid date. 

46 ? q 1 - i ~  
2.1 Exterior: 20' x& x 8 ' - 8 /  
2.2 Interior: 19-4" x ~ < 9 ' - 0 "  
2.3 Roof must be sloped from 12" thick at peak to 4" at edge and include a 4" 

overhang on all sites. It shall include a turndown design that caps all four walls 
and has a built-in drip feature and integral architectural ribbed edge. 

2.4 Roof, floor and wall panels must each be produced as single component 
monolithic panels. No roof, floor, or vertical wall joints will be allowed, except at 
corners. Wall panels shall set on top of floor panel. 

2.5 Optional: Building can be made expandable with a removable ribbed fascia 
panel. 20'-0" wall and roof must have lugs to allow post-tensioning of additional 

= modules onto existing structure without removing roof. Roof slabs must be 
designed to span 20'-0" of free area without internal support for intermediate 
modules without end walls. 

Page 1 of 4 



3.1 Building engineering calculations that are designed and sealed bay a professional 
engineer shall be submitted for approval. 

3.2 Seismic load performance category 'C', Exposure Group Ill 

3.3 Standard I rve Roof I Q&: 60 PSF 

340 PSF minimum based on a modulus of subgrade 
reaction of 50. 

3.5 Standard 130 MPH (exposure category 'C') 

4.1 Concrete; Steel-reinforced, 5000 PSI minimum 28-day compressive strength, air- 
entrained (ASTM C260). 

4.2 Reinforcino - Steel: ASTM A61 5, grade 60 unless otherwise indicated. 

4.3 panel Cannections: All panels shall be securely fastened together with 1/4" thick 
steel brackets. Steel is to be of structural quality, hot-rolled carbon complying with 
ASTM A283, Grade C and hot dipped galvanized after fabrication. All fasteners 
to be 112" diameter bolts complying with ASTM A307 for lowcarbon steel bolts. 
Cast-in anchors used for panel connections to be Dayton-Superior #F-63, or equal. 
All inserts for corner connections must be bolted directly to form before casting 
panels. No floating-in of connection inserts shall be allowed. 

-.4 D o o r s d  Frames; Shall comply with Steel Door Institute "Recommended 
Specifications for Standard Steel ~ & r s  and Frames" (SDI-100). and as herein 
specified. The buildings shall be equipped with double 3'-0 x 6'-8" x 1-314". 18 
gauge metal doors with honeycomb core, CECO Regent #RB6068MRHRA-801, 
or equal, with 16-gauge metal frame. Doors and frames shall be bonderized and 
painted one coat of rust inhibitive primer and one finish coat of enamel paint, 
YORKTOWN BROWN , if no other color is specified. 

4.5 Pmu Hardware; 

4.5.1 Handle: Lindstrom stainless steel. 8-112" x 2" or equal. 
4.5.2 Hinaes: Hager 920P (primed with non-removable hinge pins), or equal, 3 

per door. 
4.5.3 - EASY-SET 200KD (Bigon #26 finish), or equal. 
4.5.4 Surface Bolt. U- CECO 4031-US2C (Cadmium plated finish), or equal. 
4.5.5 Surface: CECO 4032-US2C (Cadmium plated finish). or equal. 
4.5.6 Astraaal: A4441168R. or equal. 
4.5.7 Threshold:CECO #897 V raised interior. extruded aluminum threshold with 

neoprene seal. or equal. 

Page 2 o f  4 



4.5 Door (cont) 

4.5.8 Door H e  Yale H940V26D. or equal, overhead slide type surface mounted 
door holder with safety release. 
4.5.9 DriD National Guard 15D72 
4.5.10 Door Stoo; lves 445B26D (Inactive leaf only) 

4.6 Caulkino: All joints between panels shall be caulked on the exterior and interior 
surface of the joints. Caulking shall be SIKAFLEX-1A elastic sealant or equal. 
Exterior caulk joint to be 318" x 318" square so that sides of joint are parallel for 
correct caulk adhesion. Back of joint to be taped with bond breaking tape to 
ensure adhesion of caulk to parallel sides of joint and not the back. 

4.7 Two screened aluminum vents to be cast in rear wall. Vents shall be 
SUNVENT #164FL, or equal. 

5.0 CONCRETE FINISHES 

5.1 Standard Finish 

5.1.1 Interior of Building: Smooth steel form finish on all interior panel 
surfaces. 

5.1.2 Exterior of Building: Architectural precast concrete brick finish: Finish 
must be imprinted in top face of panel while in form using an open grid 
impression tool similar to "EASI-Brick". Finished brick size shall be 2 318 
x 7 517" with vertical steel float or light broom finish. Joints between each 
brick must be 318" wide x 318" deep. Back of joint shall be concave to 
simulate a hand tooled joint. Each brick face shall be coated with the 
following acrylic concrete stain: 1) Cementrate by FOSROC; or, 2) 
Canyon Tone stain by United Coatings. Stain color shall be brick red 
unless specified otherwise. Stain shall be applied per manufacturer's 
recommendation. Joints shall be kept substantially free of stain to maintain 
a gray concrete color. 

5.2 O ~ t ~ o n a l  Finish For Fxterior of Building 

Washed brown riverstone aggregate finish on all exterior wall surfaces. Aggregate 
must be seeded into top of panel while in form; chemically retarded; and high- 
pressure water-washed to expose the aggregate to a depth of 118". 

6.0 SITE PREPARATION REQUIRFMENTS lMANUFACTURERS RECOMMENDED) 

6.1.1 EASI-SET building shall bear fully on firm undisturbed soils with an approved fill 
or pad. The turf shall be removed and a minimum 4" pad of approved fill material 
shall be placed. Where unacceptable material occurs, excavate and replace with 
an approved compacted fill material. The minimum, recommended, allowable 
bearing shall be 1,500 pounds per square foot, 

or 
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6.1.2 EASI-SET building shall bear fully on an engineered concrete or asphalt slab. The 
slab shall be designed to support the anticipated load of the EASI-SET building 
and its contents. The building shall be leveled, shimmed as required, and set in 
a grout bed sufficient to fill all cavities between the foundation slab and the 
building floor slab. 

6.1.3 No building shall bear directly on rock. Where rock is closer than 2 feet from the 
bottom of the building floor slab or foundation slab, it shall be undercut to a 
minimum of 2 feet below the building and replaced with an approved fil l  material. 

6.1.4 Provide positive drainage for the fill, pad, and slab, as required. 

6.1.5 A vapor barrier of 6 mil polyethylene shall be placed between the fill, pad or 
foundation slab, and the floor slab where moist conditions exist. 

6.1.6 Approved fill or pad material shall be stone which conforms to ASTM C33. 
Allowable sizes are #56, #67, #6, #7, and #8. 

6.1.7 All fills, pads, or slabs shall be level to within a 0.042 foot (112 inch) differential 
over the entire building area. 

6.1.8 The entire granular fill or pad shall be kept within the confines of the soil or other 
surrounding objects. Do not allow the fill or pad material to be unconfined so that 
it may wash, erode or otherwise be undermined. 

6.1.9 The finished floor slab elevation shall be above the exterior grade. The grade 
shall have positive slope and drainage away from the building at all points 

Page 4 of 4 





APPENDIX C 
PUALITY CONTROL PLAN 



A-- -- --- - - - OHM Remediation - = Services COT. \ *&Mdiy&oauCorpo- 
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QUALITY CONTROL PLAN 

FOR 
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NAVAL BASE NORFOLK 

NORFOLK, VIRGINIA 

Prepared for: 

DEPARTMENT OF THE NAVY 
Contract No. N62470-93-D-3032 

Delivery Order 0 13 1 

Prepared by: 

OHM Remediation Services COT. 
Northeast Region 

200 Horizon Center Boulevard 
New Jersey 08691-1904 

John P. FIX&, P.E. u Program Manager 

June 27,1997 
OHM Project 19182QC 
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OHM Remediation S ~ M C ~ S  Corporation (OHM), a subsidiary of OHM Corporation. will provide and maintain 
an effective Contractor Quality Control (CQC) Program as required by contract clauses. This program will be 
performed in conjunction with the Program Quality Control Plan (OHM. December 14. 1995) as applicable 
and in accordance with the requirements of Contract No. N62470-93-D-3032, Atlantic Division, Naval 
Facilities Enghakg Command, dated August 1993. OHM will perform the inspection and test required to 
ensure that materials, workmanship, aid construction conform to drawings, specifications. and coneact 
requirements. OHM will pedo~m each test or inspection specified, unless the required inspection andlor test 
is specifically designated to be performed by the Government. 

Quality Control should not be considered a person or an organization of personnel, but a concept to perform 
in such a manner that the end product of our efforts mect established criterion, the customer's needs. The 
Quality Control individual or group cannot inspect quality into the final product, but only inspect and 
document the results of our efforts. The only person that can build quality into the product are the individuals 
performing the task of producing the end product. 

It should be noted by all em~loyees that the documentation requirements of OHM procedures, olans. and 
the delivery order s&ficaions are considered equally as imp&ant as the end prdhuct itself-hen-it is 
stated that the documentation will be approved prior to the start of work, this is exactly what is intended. 
To eliminate problems in this area requis carehl planing and execution by everyond. 

We would do well to remember that our livelihood depends on how well we satisfy our customer. To 
accomplish this requires teamwork and attention to detail by all employees and contractors. 
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The QC organization is depicted in the Organizational Chart (Exhibit 2.1). Other positions are reflected to 
show organizational interface and lines of communication. 

The Program QC Manager's resume is included in the Program QC Plan and the QC Manager's resume 
(delivery order specific) is included herein as Exhibit 2.2. 

23 D U T I E S .  A m  A u ' l 3 m w  

1. The Program QC Manager shall report to the Program Manager and shall be responsible for 
developing, maintaining, and enforcing the quality control program. 

2. The QC Manager shall report to the Program QC Manager and shall be responsible for the 
management and implementation of the Program QC Plan and the delivery order specific QC Plan 
for both on-and off-site activities. Specific duties include: attend the Coordination and Mutual 
Understanding Meeting; conduct the scheduled QC meetings; perform the three phases of contro1; 
perform submittal reviews; perform submittal approval except for submittals designated for 
Contracting Officer approval, ensure tests are performed' and prepare QC certifications and QC 
documentation as required by this Plan. Except for managing and implementing the QC program, 
the QC Manager shall perform no other duties without the authorization of the Contracting 
Officer. The QC Manager shall also be responsible for delivering the following documentation 
to the Contracting Officer: 

Combined Contractor Production Repodcontractor Quality Control Report original and one 
copy, by 10:OO am. the next working day after each day that work is performed. 

Testing Plan and Log, three copies, at the end of each month. 

Monthly Summary Report of Field Tests, original and two copies attached to the Contractor 
Quality Control Report at the end of each month. (See paragraph entitled "Test Results" in 
Section 4.0). 

QC meeting minutes, three copies within two calendar days of the meeting. 

Rework items list, three copies at the end of each month. 

Completion Certification attesting that "the work has been completed, inspected, tested, and 
is in compliance with the contract." 

3. The QC Manager is expected to attend the daily site safety meetings and abide by all site ~ l e s  and 
regulations. . 
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2.4 bpP0-  

The appointment letter for the site QC Manager is included as Exhibit 2.4. The appointment letter for the 
Program QC Manager can be found in the Program QC Plan. 
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The following responsibilities are those of the contractor and not the QC organization. They are 
included only for the ppurpose of providing an understanding of the wntractofs responsibility. 
t h e b e W  

. . .  - - . . . .  
ed bv the OC o- without the expressed  writ&^ . . 

. . f the C-. 

1. Coordinate p r e p d o n  and processing of submittals with performance of work so that work will 
not be delayed by submittal processing. AUow for potential requirements to resubmit. 

2. Except as specified otherwise, allow a review period, beginning with receipt by the approving 
authority, that includes at least 15 working days for submittals for QC Manager approval and 20 
working days for submittals requiring Contracting Officer approval. The period of review for 
submittals with Contracting Officer approval begins when the Government receives the submittal 
from the QC organization. m e  period of review for each resubmittal is the same as for the initial 
submittal. 

3. Determine and verify field measurements, materials, field wnstruction criteria; review each 
submi@. check and coordinate each submittal with requirements of the work and contract 
documents. 

4. Transmit submittals to the QC organization in orderly sequence, in accmdance with the submittal 
register, and to prevent delays in the work, delays to the Government, or delays to separate 
contractors. 

5. Conect and resubmit submittals as directed by the approving authority. Direct specific attention, 
in writing or on resubmitted submittals, to revisions not requested by the approving authority on 
previous submissions. 

6. Fumish additional copies of submittals when requested by the Contracting Officer, to a maximum 
limit of 20 copies. 

7. Complete work that must be accomplished as a basis of a submittal in time to allow the submittal 
to occur as scheduled. 

8. Ensure no work has begun until submittals for that work have been returned as "approved" or 
"approved as noted" except to the extent that a portion of the work must be accomplished as a 
basis of the submiaal. 

Format of Submittals 

Transmittal Fonn. Transmit each submittal, except sample installations and m p i e  panels, to the 
office of the approving authority utilizing transmittal forms standard for the project The transmittal 
form shall identify the Contractor, indicate the date of the submittal, and include information 
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prescribed by the transmittal form and required in the paragraph entitled "Identifying Submittals". 
Process transmittal forms to record actions regarding sample panels and sample installations. 
Transmittal forms for submittals of sample panels and sample installations shall record any actions 
and locations of the samples. 

Identifying Submittals. Identifying submittals, except sample panel and sample installation, 
submittals shall be identified with the following information permanently adhered to or noted on each 
separate component of each submittal and noted on the transmittal form. Mark each copy of each 
identically, with the following: 

1. Project title and location. 

2. Construction contract number and delivery order number. 

3. The section and paragraph number of the section for which the submittal is required. 

4. The Submittal Description (SD) number (see Exhibit 3.1) of each component of the submittal. 

5. If a resubmittal, add an alphabetic suffix to the submittal description, for example, SD-IOA, to 
indicate the resubmission. 

6. The name, address, and telephone number of the subcontractor, supplier, manufacturer, and any 
other second tier contractor associated with the submittal. 

7. Product identification and location in projezt. 

Format of Product Data 

1. Present product data submittals for each section as a complete, bound volume. Include a table of 
contents listing page and catalog item numbers for product data. 

2. Indicate, by prominent notation, each product that is being submitted, indicate the specification 
section number, and paragraph number to which it pertains. 

3. Supplement product data with material prepared for the project to satisfy submittal requirements 
for which product data does not exist. Identify this material as developed specifically for the 
project. 

Format of Shop Drawings 

1. Shop drawings shall be not less than 8 H by 11 inches nor more than 30 by 42 inches. 

2. Present 8 H by 11 inches sized shop drawings as a part of the bound volume for the submittals 
required by the section. Present larger drawings in the sets. 

3. Include on each drawing the drawing title, number, date, and revision numbers and dates. in 
addition to the information required in the paragraph entitled "Identifying Submittals." 

4. Dimension drawings, except diagrams and schematic drawings; prepare d ra I igs  demonstrating 
interface with other trades to scale. Identify materials and products for work shown. 
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Format of Samples 

1. Furnish samples in the sizes below, unless otherwise specified or unless the manufacturer has 
prepackaged samples of approximately the same size as specified: 

Sample of equipment or device: Full size. 
Sample of materials less than 2 by 3 inches: Built-up to 8 M by 11 inches. 
Sample of materials exceeding 8 M by 11 inches: Cut down to 8 H by 11 inches and adequate 
to indicate color, texture, and material variations. 
Sample of linear devices or materials, such as conduit and handrails: 10-inch length or length 
to be supplied, if less than 10 inches. 
Sample of non-solid naturals, (e.g., sand, paint, etc.): One pint, unless specified otherwise in 
technical sections. 
Sample panel: 4 feet by 4 feet. 
Sample Installation: 100 square feet. 

2. Samples showing mge of variation: Where unavoidable variations must be expected, submit sets 
of samples of not less than three units showing the extremes and middle of the range. 

3. Reusable samples: Incorporate returned samples into the work only if so specified or indicated. 
Incorporated samples shall be in an undamaged condition at the time of use. 

4. Recording of sample installation: Note and preserve the notation of the area constituting the 
sample installation but remove the notation at the final cleanup of the project. 

5. When a color, texture, or pattern is specified in naming a particular manufacturer and style, 
include one sample of that manufacturer and style, for comparison. 

Format of Administrative Submittals 

1. When the submittal includes a document which is to be used in the project or become a part of 
the project r e a d ,  other than as a submittal, do not apply the Contractor's approval stamp to the 
document, but to a separate sheet accompanying the document 

2. Operation and Maintenance Manual Data: Submit in accordance with the section entitled 
"Operation and Maintenance Data" of the individual delivery order. 

Number of Copies of Product Data 

1. Submit six (6) copies of submittals of product data requiring review and approval only by the QC 
organization and seven (7) copies of product data requiring review and approval by the 
Contracting Officer. 

Number of Copies of Shop Drawings 

1. For shop drawings presented on sheets Larger than 8 M by 14 inches, submit seven (7) prints of 
each shop drawing prepared for this project. 

2. For shop drawings presented on sheets 8 H by 14 inches or less, con- to the quality 
requirements for the product data. 
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Number of Samples 

1. Submit two (2) samples, or two (2) sets of samples showing range of variation of each 
required item. One (1) approved sample or set of samples will be retained by the approving 
authority and one will be returned to the Contractor. 

Submit one (1) sample panel. Include components listed in the technical section or as 
directed. 

Submit one (I) sample installation, where directed. 

4. Submit one (1) sample of non-solid materials. 

Number of Copies of Administrative Submittals 

1. Unless otherwise specified, submit administrative submittals which are 8 H by 14 inches or 
smaller in size in the quantity required for product data 

Unless otherwise specified, submit administrative submittals larger than 8 H by 14 inches in 
size in the quantities required for shop drawings. 

The Quality Control (QC) organization shall be responsible for reviewing and certifying that 
submittals are in compliance with contract requirements. The approving authority on submittals is the 
QC Manager unless submission to the Contracting Officer is specified for the specific submittal. The 
specific QC responsibilities for submittals are as follows: 

Note the date on which the submittal was received from the contractor on each submittal for 
which the Site QC Manager is the approving authority. 

Determine and verify field measurements, materials, field construction criteria; review each 
subminal, and check and coordinate each submittal with requirements of the work and 
contract documents. 

Review submittals for conformance with project design concepts and compliance with the 
contract documents. 

Act on submittals, determining the appmpriate action based on the review of the submittal. 

. When the QC QCger is the approving authority, take the appropriate action on the 
submittal from the paragraph of "Possible Actions." 

When the Conmting Officer is the approving authority or when a variation has been 
proposed, forward the submittal to the Contracting Officer with the certifying 
statement or return the submittal marked ''Not Reviewed" or "Revise and Resubmit" 
as appmpriate. 

Ensure that the material is clearly legible. . 
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6. Stamp each sheet of each submittal with the appropriate stamp, except that data submitted in 
bound volume or on one sheet printed on two sides may be stamped on the front of the k t  
sheet only. When agreed to by the Contracting Officer, a single cover sheet containing the 
required certification wording (see Exhibit 3.la and 3.lb) may be utilized instead of the 
above. The stamp or cover sheet shall contain the following wording: 

. When the approval authority is the Contracting Officer, the QC organization will 
certify submittals forwarded to the Contracting Officer with the following certifying 
statement: 

I hereby certify that the (equipment) (material) (article) shown and marked in this 
submittal is that proposed to be incaporated into Contract Number N62470-93-D- 
3032, is in wmpliance with the Contract drawings. and specification, can be 
installed in the allocated spaces, and is submitted for Government approval. 
Government approval of proposed variation, if any, is recommended. 

. When approving authority is the QC Manager, the QC Manager will use the 
following approval statement when returning submittals to the Contractor as 
"Approved" or "Approved as Noted": 

I hereby certi@ that the (equipment) (material) (article) shown and marked 
in this submittal is that proposed to be incorporated into Contract Number 
N62470-93-D-3032, is in compliance with the Contract drawings and 
specification, can be installed in the allocated spaces, and is - 
appmved for use, a p p r o v e d  for use subject to Government approval 
of proposed variation. 

Cetiitied by Submittal Reviewer , Date - 

Approved by QC Manager . Date - 

Sign the certifying statement or approval statement. The signatures shall be in original ink. 
Stamped signatures are not acceptable. 

Update the submittal register as submittal actions occur and maintain the submittal register 
at the project site until final acceptance by the Contracting Officer. 

9. Retain a copy of approved submittals at the project site, including the contractor's copy of 
approved samples. 

10. When the approving authority is the QC Manager, forward two copies of each approved 
submittal, except "Samples", where only one set is required, to the Contracting Officer. 

Actions Possible . 
Submittals returned to the contractor shall contain one of the following notations: 
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1. "Not Reviewed" shall indicate the submittal has been previously reviewed and approved, is 
not required as a submittal, does not have evidence of being reviewed and approved by the 
Contractor, or is not complete. A submittal marked "Not Reviewed" shall be returned with 
explanation of the reason it is not reviewed. Returned submittals deemed to lack review by 
the Contractor or to be incomplete shall be resubmitted with appropriate action, coordination, 
or change. 

Submittals marked "Approved" or "Approved as Submitted" authorize the Contractor to 
proceed with the work covered. 

Submittals marked "Approved as Noted" authorize the Contractor to proceed with the work 
as noted provided the Contractor takes no exception to the notations. 

Submittals marked "Revise and Resubmit" or "Disapproved" indicates the submittal is 
incomplete or does not comply with the design concept or the requirements of the Contract 
documents and shall be resubmitted with appropriate changes. 

In addition to the QC Manager, the personnel listed in Exbibit 3.2 are authorkd to review and c e m  
submittals as indicated. Any additional personnel required to review and certify submittals will be 
submitted in writing to the Contracting Officer for approval. 

The submittal register is shown in Exhibit 3.3. The submittal register shall be maintained as follows: 

Column (a): As submittals are processed, list chronological sequence number assigned by the 
Contractor for each document submitted. 

Column (5): As submittals are processed, list a consecutive number assigned by the Contractor 
for each group of submittals. Place this same number in the appropriate block on the 
"Submittal Transmittal Form". For a resubmission, repeat transmittal control number of the 
original submittal with a suffix. e.g.. No. "100B" is second resubmission of material originally 
transmitted under No. "100". 

Column (c): List each specification section in which a submittal is required. 

Column (d): List each submittal description (SD No. and type, e.g., SD-04, Drawings) 
required in each specification section. Follow each submittal description with the list of 
material of products to be addressed in each submittal description. 

Column (e): List one principle paragraph in the specification section where a material or 
product is specified. This listing is only to facilitate submittal reviews. Do not consider entties 
in column 8 as limiting project requirements; do not consider that a blank must be filled in 
by the Contractor or the Government. 

Column (0: Indicates approving authority for each submittal. A "G" i n d i b  approval by the 
Contracting Officer; a blank indicates approval by the Site QC Manager. 
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Column (g): List dates scheduled for approving authority to receive submittals. These dates 
are the scheduled beginnings of submittal review period. The Contractor proposes these dates 
and the Contracting Officer approves them to establish the approved submittal register. 

Column Q: List dates scheduled for approving authority to approve submittals. These dates 
are the scheduled beginnings of submittal review period The Contractor proposes these dates 
and the Contracting Officer approves them to establish the approved submittal register. 

Column (i): List dates scheduled for Contractor to order approved material for beginning a 
phase of work. The approving authority needs to approve the submittal prior to the 
Contractor ordering a material for the necessary phase of work. The Contractor proposes 
these dates and the Contracting Officer approves them to establish the approved submittal 
register. 

10. Columns (j) and Q: Use to record Conhactor's review when forwarding submittals to the QC 
organization. 

11. Column (l): Enter date QC organization receives submittal from contractor. 

12. Columns (m) and (n): If approving authority is Contracting Officer, enter date QC 
organization forwards certified submittal to Contracting Officer. 

13. Columns. (0) and @): If approving authority is Contracting Officer, enter the Government 
action and date of action as shown on returned submittal. If approving authority is QC 
Manager, enter QC action and date of action. 

14. Column (q): Enter date QC organization returns submittal to Contractor, regardless of who 
is approving authority. If QC Manager is approving authority, it is also the date the 
information is forwarded to the Government 

15. Column (r): Comments or obsewatious associated with the submittal. 
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4.1 ORY REOIlWEMENllS 

Testing services will be provided by an independent d t e d  testing laboratory qualified to perform sampling 
and tests. When the proposed testing laboratory is not accredited by and acceptable accreditation program, as 
described by the paragraph entitled "Accredited Laboratories," submit to the Contracting Officer for approval, 
certified statements signed by an official of the testing laboratory attesting that the proposed laboratory meets 
or conforms to the following requirements: 

1. Sampling and testing shall be under the technical direction of a registered professional engineer 
(PE) with at least five years of experience in sampling and testing. 

2. Laboratories engaged in testing of concrete and concrete aggregates shall meet the requirements 
of ASTM C 1077,1990. 

3. Laboratories engaged in testing of bituminous paving materials shall meet the requirements of 
ASTM D 3666,1990 (Rev. A). 

4. Laboratories engaged in testing of soil and rock, as used in engineering design and construction, 
shall meet the requirements of ASTM D 3740.1988. 

5. Laboratories engaged in nondestructive testing (NDT)/nondestructive examination (NDE) shall 
meet the requirements of ASTh4 E 543,1989 (Rev. A). 

6. Laboratories performing work in connection with specific sampling and chemical analysis of 
contaminated media according to the delivery order specification shall be handled as defined in 
the Sampling and Analysis Plan (SAP). 

7. Names and qualifications of the analytical and testing laboratories will be provided once they have 
been identified. 

4.2 ACCREDITED LABORATORIES 

Acceptable accreditation programs are the National Institute of Standards and Technology (NET), National 
Voluntary Laboratory Accreditation Program (NVLAP), the American Association of State Highway and 
Transportation Officials (AASHTO) program, and the ~merican Association for Laboratory Accreditation 
(AALA) program. Furnish to the Contracting Officer, a copy of the Certificate of Accreditation, Scope of 
Accreditation and latest dkc€ory of the accrediting organization for accredited laboratories. The scope of the 
laboratory's accreditation shall include the test methods required by the contract. 

Prior to approval of non-accredited laboratories, the proposed testing laboratory facilities and,records may be 
subject to inspection by the Contracting Officer. Records subject to inspection include equipinent inventory, 
equipment calibration dates and procedures, library of test procedums, audit and inspection reports by agencies 
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conducting laboratory evaluations and certifications, testing and management personnel qualifications, test 
report forms, and the internal QC procedures. 

Test reports shall cite applicable contract requirements, tests or analytical procedures used. Provide actual 
results and include a statement that the item tested or analyzed conforms or fails to conform to specified 
requirements. Conspicuously stamp the cover sheet for each report in large red letters "CONFORMS" or 
"DOES NOT CONFORM" to the specification requirements, whichever is applicable. Test results shall be 
signed by a testing laboratory representative authorizes to sign ceclified test reports. Furnish the signed reports. 
certifications, and other documentation to the Contracting Officer via the QC Manager. The QC Manager shall 
furnish a summary report of field tests by attaching a copy of the report to the last daily Contractor Quality 
Control Report of each month. 
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5.1 TESTING PIAN AND LOG 

As tests are performed, the QC Manager shall record on the "Testing Plan and Log" (Exhibit 5.1) the date the 
test was conducted, the date the test results were forwarded to the Contracting Officer, any remarks and 
acknowledgment that an accredited or Coneacting Officer approved testing laborato~y was used. Attach a copy 
of the updated testing plan and log to the last daily Contractor Quality Control Report of each month. 

In development of the Teshg Plan and Log, considemtion shall be given to the use of multiple Testing Plans 
and Logs subdivided by definable features of the specification andlor of different materials within a definable 
feature section of the specification. When materials are tested on a specific frequency, accumulated material 
totals shall be recorded in the remarks section or on an attachment to each specific Testing Plan and Log to 
provide assurance that the test are conducted at the required intervals. 

5.2 TESTING 

Except as stated otherwise in the specification sections. perform sampling and testing required under the 
contract. 
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The QC Manager shall maintain a list of work that does not comply with the contract, identifying what items 
need to be rewosked, the date the item was originally discovered, and the date the item was corrected. There 
is no requirement to report a rework item that is corrected the same day it is discovered. Attach a copy of the 
Rework Items List (Exhibit 6.1) to the last daily Contractor Quality Control Report of each month. The 
Coneactor shall also be responsible for including on this list, items needing rework including those identified 
by the Contracting Officer. 
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After submission of the QC Plan and prior to start of consmction, meet with the Contracting Officer to discuss 
the QC program requid for this contract The purpose of this meeting is to develop a mutual understanding 
of the QC details, including forms to be used, administration of on-site and off-site .work, and coordination of 
the Contractofs management, production and the QC Managefs duties with the Contracting Officer. A sample 
agenda is included as Exhibit 7.1. As a minimum, the Contractor's personnel required to attend shall include 
the Project Manager, Project Superintendent and QC Manager, Minutes of the meeting shall be prepared by 
the QC Manager and signed by both the Contractor and the Contracting Officer. 

After the start of construction, the QC Manager shall conduct QC meetings once every two weeks or as 
required scheduled by the Contracting Officer or delivery order. The meetings will be held at the work site, 
or where specified, with the project superintendent and the foreman responsible for the upcoming work in 
attendance. The QC Manager shall take steps as may be necessary to prevent the QC Meeting from becoming 
a production meeting. Often it is convenient to hold a production meeting following the QC meeting, however 
the minutes of these meetings shall be maintained separate. The QC Manager shall notify the Contracting 
Officer at least 48 hours in advance of each meeting. The QC Manager shall prepare the minutes of the 
meeting and provide a copy to the Contracting Officer within two working days after the meeting. As a 
minimum, the following shall be accomplished at each meeting: 

1. Review the minutes of the previous meeting. 

2. Review the schedule and the status of work. 

. Work or testing accomplished since last meeting. 

Rework items identified since last meeting. 

. Rework items completed since last meeting. 

3. Review the status of submittals. 

. Submittals reviewed and approved since last meeting. 

. Submittals required in the near future. 

4. Review the work to be accomplished in the next two weeks and documentation required. Schedule 
the three phases of control and testing: 

. Establish completion dates for rework items. 

Identify Preparatory Phases required. 

Identify Initial Phases required. 
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. Identify Follow-up Phases required. 

Identify Testing required. 

Identify status of off-site work or testing. 

. Identify documentation required. 

5. Resolve QC and production problems. 

6. Address items that may require revising the QC plan such as or changes in procedures. 

In addition to the normal project distribution which includes the Contracting Officer, a copy shall 
be forwarded to the C.O.T.R.. LANTDIV, the P r o m  QC Manager, and the OHM Program 
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The QC Manager shall perform the three phases of control to ensure that work complies with contract 
requirements. The three phases of control shall adequately cover both on-site and off-site work and shall 
include the Inspection Schedule activities (see Exhibit 8.0) of each definable feature of work as listed in 
Exhibit 9.1. 

Notify the Contracting Officer at least two working days in advance of each preparatory phase. Conduct the 
preparatory phase meeting with the superintendent and the fore- responsible for the definable feature of 
work. Document the results of the preparatory phase actions in the daily Contractor Quality Control Report 
(Exhibit 8.1). Perform the following prior to beginning work on each definable feature of work: 

Review each paragraph of the applicable specification sections. 

Review the contract drawings. 

Verify that appropriate shop drawings and submittals for materials and equipment have been 
submitted and approved. Verify receipt of approved factory test results, when required. 

Review the testing plan and ensure that provisions have been made to provide the required QC 
testing. 

Examine the work area to ensure that the required preliminary work had been completed. 

Examine the requid  materials, equipment and sample work to ensure that they are on hand and 
conform to the approved shop drawings and submitted data 

Review the safety plan and appropriate activity hazard analysis to ensure that applicable safety 
requirements are met, and that required Material Safety Data Sheets (MSDS) are submitted. 

Discuss construction methods. 

Notify the Contracting Officer at least two working days in advance of each initial phase meeting. When crews 
are ready to start work on an a definable feature of work, conduct the initial phase meeting with the personnel 
responsible for that definable feature of work Observe the initial segment of the definable feature of work to 
ensure that the work complies with contract requirements. Document the results of the initial phase in the daily 
Contractor Quality Control Report. Repeat the initial phase for changes in personnel assigned responsibility 
for the work, or when acceptable levels of specified quality are not being met. Perform the following for each 
definable feature of work: 

Establish the quality of worlunanship required. 

Resolve conflicts. 
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Review the Safety Plan and the appropriate activity hazard analysis to ensure that applicable safety 
requirements are met. 

Ensure that testing is performed. 

Perform the following for ongoing work daily, or more frequently as necessary, until the completion of each 
definable feature of work and document in the daily Contractor Quality Control Report: 

Ensure the work is in compliance with contract requirements. 

Maintain the quality of workmanship required. 

Ensure that testing is performed. 

Ensure that rework items are being corrected. 

8.4 

Notify the Contracting Officer at least two weeks prior to the start of the preparatory and initial phases. 

8.5 -cTION 

The QC orgauidon shall conduct Receipt Inspection of materials and equipment procured in accordance with 
the delivery order specification. In addition to the submittal documentation, which will be reviewed and 
approved & r e q b  under Section 3.0, Submittals, the following amibutes will be inspected for each 
ordedshipment as applicable: 

Material is same as specified by the Delivery Order Specification 
Quantity as specified by the procurement document 
Dimensions as required by the pmurement document 
Shipping Damage 
Physical Damage 
Identification and Marking 
Protective Covers and Seals 
Cleanliness 
Workmanship 

Materials and equipment found to be unacceptable at receipt inspection shall be rejected and "RED Tagged" 
(see Exhibit 8.5) until correction or replacement can be made. This materiallequipment shall not be used until 
the corrective action results in satisfactory reinspection. 

The results of the receipt inspection, by attribute. will be included in the Contractor Quality Control Report 
(Exhibit 8.1) for the date of inspection. 

8.6 DOCUMENTATION 

Reports are required for each day that work is performed and for every seven consecutive Calendar days of no 
work and on the last day of no work periods. Account for each calendar day throughout the life of the contract. 
The reporting of work shall be identitied by terminology consistent with the construction schedule. Contractor 

OHM Rojeu 19182QC Naval Base Norfolk - Norfolk. VA June 27.1997 
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Quality Control Rep- are to be prepared, signed and dated by the QC Manager and shall contain the 
following information: 

Identify the control phase and the definable feature of work. 

Results of the preparatory phase meetings held, including the location of the definable feature of 
work and a list of personnel present at the meeting. Indicate in the report that for this definable 
feature of work, the drawings and specifications have been reviewed, submittals have been 
approved, materials comply with approved submittals, materials are stored properly, preIiminaq 
work was done comedy, the testing plan has been reviewed, and work methods and schedules 
have been discussed. 

Results of the initial phase meetings held, including the location of the definable features of work 
and a list of personnel present at the meeting. Indicate in the report that for this definable feature 
of work, the preliminary work was done correctly, samples have been prepared and approved, the 
worlananship is satisfactory, test results are acceptable, work is in compliance with the contract, 
and the required testing has been performed and include a list of who performed the tests. 

Results of the follow-up phase inspections held, including the location of the definable features 
of work. Indicate in the report that for this definable feature of work that the work complies with 
the contract as approved and that required testing has been performed and include a list of who 
performed the tests. 
Results of the three phases of control for off-site work, if applicable, include actions taken. 

List the rework items identified, but not corrected by close of business. 

As rework items are comzted, provide a revised rework items list along with the corrective action 
taken. 

Include in the remarks section of the report pertinent information including directions received, 
quality control problem areas, deviations from the QC Plan, construction deficiencies 
encountered. QC meetings held, acknowledgment that as-built drawings have been updated, 
corrective direction given by the QC Manager and corrective action taken by the contractor. 

When the QC Manager believes that an attribute list type inspection is more appropriate for the 
inspection of specific definable features of work, hdshe may use any type of fom desired for this 
purpose. However, this or any other form utilized shall become an attachment to the daily 
Contractor Quality Control Report and shall not preclude any other requirements of the contract 
or this plan. 
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Exhibit 9.1 contains a list of defmable features of work for this delivery order. A definable feature of work 
is a task that is separate and distinct from other tasks and requires separate control requirements. As a 
minimum, each division of the specification is considered a definable feature of work. However, at times there 
may be more than one definable feature of work in each division of the specification or a definable feature of 
work may include several specification sections. The QC Manager shall discuss the list with the Contmcting 
Officer for possible expansion of the list. 
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The following forms are acceptable for providing the information required by this QC Plan and the contract, 
except as otherwise directed by the Contracting Officer. W e  use of these specific forms are not required by 
the contract, any other format used shall contain the same information and be approved by the Program QC 
Manager. Exhibit 10.1 includes additional forms used by the contractor. These forms and their use are not 
addressed in this QC Plan. 

m: Exhibit numbers refer to the paragraph from which the Exhibit was first addressed. 

Exhibit 2.1 
Exhibit 2.2 
Exhibit 2.4 
Exhibit 3.1 
Exhibit 3.2 
Exhibit 3.3 
Exhibit 5.1 
Exhibit 6.1 
Exhibit 7.1 
Exhibit 8.0 
Exhibit 8.1 
Exhibit 8.5 
Exhibit 9.1 
Exhibit 10.1 

Organizational Chart 
Project QC Manager's Resume 
Project QC Manager Appointment Letter 
Submittal Descriptions (SD) 
List of Personnel Authorized to Review and Certify Submittals 
Submittal Register 
Testing Plan and Log 
Rework Items List 
Sample agenda for the Coordination and Mutual Understanding Meeting 
Inspection Schedule 
Contractor Quality Control Report 
Reject Tag (RED Tagged) 
Definable Features of Work 
Contractor Forms 
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Exhibit 2.1 

OHM Remediation Services Corporation 

Delivery Order No. 01 31 

QC Organizational Chart 

Program Manager 
John R Franz, RE. I 

I Site QC Manager 

I 

I I 

I Edmundo Cintra 

Program QA Manager 
Jimmie L. Whedbee 

Laboratory 
QAIQC Officer 

Project Manager 
Philip Tully, RE. 

- 

TBA = To be announced 

I 



OHM Remedidion - Z y L z  PROJECT ENGINEER 

I..*- : years of engineering experience, including seven years of experience in projecl 
management engineering, and design of h d o u s  uaste site remediation projects. His responsibilities include on. 
site mnnagement of projects with minimal oversight by the Senior Project Manager, and assisting full-time Projec~ 
Manager on larger projects.. Duties.include supervisory, technical. or QAlQC functions, depending on projec~ 
requirements; review of specifications, proposals, and contracts for compliwce with regulations; preparntion of work 
plans, cost estinmtes, and project schedules; requisition of equipment and nlaterials; tracking and reporting jot 
progress; performance of QAJQC inspections and preparation of reports; and serving as the point of contact will 
the customer and regulatory agencies in the Project Manager's absence. 

Experience 

. . . - Project consisted of the installation of a 
eravitv lcachate collection svstem for two cells of an active IaadfiU Proiect involved sheetoilinn installation. -- - < . . " 
deep trench excavation, waste excavation, horizontal boring, HDPE dual containment pipe installation, and 
pump house installarion. Duties included QAlQC compliance with the specifications, coordination of 
specification changes with the client's CQA engineer, surveying, scheduling, and progress reporting. 

. - Project consisted of the capping of a ~ b b c r  fill management area 
Prrparea the design qmt which included the work sequence, storm water drainage calculations, and piping 
design for the installation of the management anza drainage system. 

. - PafoIlned sampling program to assist the USEPA in the 
waste delineation of a lead contaminated sh'eam. Duties included preparation of proposdwrli plan, sample 
collection, contamkition delimation, and progress rcpo*. 

. New a - Prepared the UST removal application and work plan in 
aecordaacc with stab regulations. 

. West V i -  Project consisted of the segregation of soil and 
waste material, peviously excavated, which contained explosives, mercury, and beryllium. Prepared revised 
work plan to incorporate comments presented by the state and federal regulatory agencies. 

- NAF Driver Site. Driver. Y u  - Project involved the remediation of a PCB contaminated Navy facility by 
excavation, off-site d i d  of contaminated soil and s e d i t ,  and restoration of the site, including wetlands. 
QNQC duties included excavation control, documentation of excavation activities, and procurement of 
wetlands restoration subcontractor. 

. - Project consisted of the r e t h e o n  of site s o n  that were 
con tambted with PAH and metals. Work tasks included excavation, post excavation and disposal sampling, 
and waste disposal. Duties included providing site QNQC, scheduling, purchasing, cost tracking, invoicing, 
progress reports; and serving as the main point of contact with the client and the PRP. 

. -- Prepared site investigation plan and work plan for the remediation of a TPH 
contaminated site. Mr. Cintra also performed a site investigation to determine the extent of contamination. - . - Served as part of the team that prepared the bid for the remediation 
of a PCB contaminated site. Project involved the excavation and thermal treatment of contaminated material. 

Information herein is pmprirtnry ond coqidm!ial and ro be used or relmsed ro others only wifh +n'f wrimnpunksion 40HM Roncdimim 
ScIYUeJ COT. 
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&-= OHM Remedialion - semi0~8 carp. . . -  PROJECT ENGINEER 

. ve S u p  - Project Engimer at this $20 million soil 
remediation project involving the excavation and low temperature thermal dcsorption ( X w  of PCB 
contaminated soil. His principal responsibility was to ensure compliance with specifications, work plans, and 
regulations in the following areas: 

- Site Characterization and Geostatistical Mapping - Coordinated the soil sampling and geostatiatistical 
mapping programs to characterize the extent of contamination at the site. 

- Excavation Mappinfllanning & Surveying - Prepared field excavation maps and planned the excavation 
sequence; and supervised a 10-man crew which performed daily excavation. confirmatory sampling, and 
surveying activities. 

Wetlands Delineation, Excavation, and Restoration - Coordinated subcontractors' activities in the 
delineation of the site wetlands according to local, state, and federal regulations; planned and supervised 
the excavation of the contaminated pohons of the wetlands; and coordinated the restoration of the 
remediated wetlands. 

- Roject Submittals - Prepared project work plans, progress reports, and close-out submittals. 

- Client and Agency Interaction - Communicated frequently with the client PRP group and their consultant, 
USEPA, MADEP, and local conservation commission through daily meetings with the on-site 
representatives, monthly progress meetings, and written correspondence. 

. a - Project Manager for the restoration of a three acre 
remediated site adjacent to wetlands. Responsible for w n m t  adminishation, budget and cost tracking. design, 
submittals to client and agency, QAIQC, and work crew. Restoration activities included installation of retention 
wall and soil erosionlsediment control devices, backfilling, and seeding. 

. JIS - Project Manager for a project which involved the installation of a 
300,000 gallon Modutank and piping for client to perform pump test on aquifer. Project also involved the 
disposal of groundwater collected in drums during previous pump tests. Performed management 
administration, and QNQC functions. 

. New Jersey - Project Manager on a project which involved the excavation and 
disposal of approximately 4,000 tons of PCB wntaminated soil stockpiled and adjacent to active electrical 
transformer. Performed management, administration, and QNQC functions. 

Education 

M.B.A. Operationslhoduction Management, Drexel University, 1990 
Bachelor of Civil Engineering, Villanova University, 1986 

Specialized Training 

OSHA 29 CFR 1910.120 #Hour Training 
OSHA 29 CFR 1910.120 8-Hour Annual Refresher Training 
OSHA 29 CFR 1910.120 Supervisory Training 
OSHA 29 CFR 1926 Subpart P, Excavation (Competent Person) Training 

Publications and Presentations 

Gallagher, Mark, Wiam J. Bamka, Edmundo E. Cintra, Carl Tammi, 1995, The Use of Innovarive Design Components 
for the Restoration of P a l ~ r i n e  Wetlands at a CERCLA Site in Massachusetts, Society of Wetlapds Scientists Annual 
Conference, Boston. Massachusetts. 

Information herein is proprietary ond coqidcntinl and to be used or rek-ared ro otkers only with explicit wrinen permission of OHM Rcmcdinn'on 
Services COT. 
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Exhibit 2.4 

May 7,1997 

Edmundo Cintra 
OHM Remediation Services Corporation 
200 Horizon Center Blvd. 
Trenton. NJ 08691 

RE: Site QC Manager 
Groundwater Remediation 
Building LP-20 
Naval Base Norfolk 
Contract N62470-93-D-3032 
Delivery Order 0131 

Dear Mr. Cintra: 

This letter will serve as your appointment as the Site Quality Control Manager on the referenced project and 
will also clarify your duties and authority in this position. In this position, you will be authorized to use 
available resoums to satisfy all applicable requirements of the Program and Delivery Order Quality Control 
Plans. 

This authorization specifically gives you the authority to direct removal and replacement or correction of 
nonconforming materials or work and stop work authority when continuation would be unsafe to personnel, 
harmful to the environment, or result in a significant degradation of quality. 

You will be expected to work closely with the Project Manager, Site Supervisor and other project personnel, 
but you will not be directly responsible to anyone but myself for resolution of quality issues when working in 
the capacity of Quality Control Manager. 

If you have any question in this matter, please call me at (617) 589-2306. 

Sincerely, 

*z#. Jimmie L.Whedbee 

Program QC Manager 
LANTDIV RAC Program 



S u B r n A L  DESCRIPTIONS Exhibit 3.1 
Page 1 of 3 

Submittals that provide calculations, descriptions, descriptions, or other documentation regarding 
the work. 

Data composed of catalog cuts, brochures, circulars, specifications and product data, printed 
information in sufficient detail and scope to verify compliance with requirements of the contract 
documents. A type of product data 

Sp-03. M a n d e e r ' s  Standard Color 

Preprinted illustrations displaying choices of color and finish for a material or product. A type of 
product data. 

Submittals that graphically show relationship of various components of the work, schematic 
diagrams of systems detail of fabrications, layout of particular elements, connections, and other 
relational aspects of the work. A type so shop drawing. 

Design calculations, mix design, analyses, or other data written in nature and pertaining to a part 
of the work. A type of shop drawings. 

m-06. Instructions 

Preprinted material describing installation of a product, system, or material, including special 
notices and Material Safety Data Sheets, if any, concerning impedances, hazards, and safety 
precautions. A type of product data. 

SD-07. Schedule 

A tabular list of data or tabular list including location, features, or other pertinent information 
regarding products, materials, equipment, or components to be used in the work. A type of shop 
drawing 



SUBMl'ITAL DESCRIPTIONS Exhibit 3.1 
Page 2 of 3 

A document, required of the Contractor, or through the Contractor by way of a supplier, installer, 
manufacturer, or other lower tier contractor, the purpose of which is to further the quality or 
orderly progression of a portion of the work by documenting procedures, acceptability of method 
or personnel, qualifications, or other verification of quality. A type of shop drawing. 

Reports of inspection and laboratory test, including analysis and interpretation of test results. 
Each report shall be properly identified. Test method used and compliance with recognized test 
standards shall be described. 

A report signed by an authorized official of a testing laboratory that a material, product, or 
system identical to the material, product or system to be provided has been tested in accordance 
with requirements specified by naming the test method and material. The test report must state 
the test was performed in accordance with the test requirements; state the test results; and 
indicate whether the materkl, product, or system has passed or failed the test. Testing must have 
been within three years of the date of Contract award. A type of product data. 

A written report that includes the lindjngs of a test required to be performed by the. Contractor on 
an actual pokon of the work or proto& prepared for this before it isshipped to the job 
site. The report must be signed by an authorized official of a testing laboratory and must state the 
test was performed in accordance with the test requirements; state the test results; and indicate 
whether the material, product, or system has passed or failed the test. A type of shop drawing. 

Test &@Qr& 

A written report that includes the findings of a test made at the job site, in the vicinity of the job 
site, or on a sample taken from the job site, on a portion of the work, during or after installation. 
The report must be signed by an authorized official of a testing laboratory or agency and must 
state the test was performed in accordance with the test requirements; state the test results; and 
indicate whether the material, product, or system has passed or failed the test. A type of shop 
drawing. 



SUBMITTAL DESCRIPTIONS Exhibit 3.1 
Page 3 of 3 

SD-13. Certificates 

Statements signed by responsible officials of a manufacturer of a product, system, or material 
attesting that the product, system, or material meet spxified requirements. The statements must 
be dated after the award of this contract, name the project, and list the specific requirements that 
it is intended to address. A type of shop drawing. 

Samples, including both fabricated and unfabricated physical examples of materials, products, 
and units of work as complete units or as portions of units of work. A type of sample. 

Samples of the available choice of colors, textures, and ffishes of a product or material, 
presented over substrates identical in texture to that proposed for the work. A type of sample. 

An assembly constructed at the product site in a location acceptable to the Contracting Officer 
and using materials 'and methods to be employed in the work, completely finished, maintained 
during construction; and reinoved at the conclusion of the work or when authorized by the 
Contracting Officer. A type of sample. 

A portion of an assembly or material constructed where directed and, if approved, retained as a 
part of the work. A type of sample. 

Documentation to ensure compliance with an administrative requirement or to establish and 
administrative mechanism. A type of administrative and close-out submittal, 

Data intended to be incorporated in an operations and maintenance manual. A type of 
administrative and close-out submittal. 



Exhibit 3.2 

L i t  of Personnel Authorized to Review and Certify Submittals 

Authorized Personnel: Specification Section: 

AU Doug Watt, P.E. 
Phil Tully, P.E. 
Gary Kowalski 
Bonnie Becker 

Mira Jurusz 
Dave Miller 

Richard Jasaitis 

Page 1 

Submittal Type: 

AU 

- 
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Exhibit 7.1 
Page 1 of 3 

SAMPLE DOCUMENT 

COORDINATION AND MUTUAL UNDERSTANDING MEETING AGENDA 
FOR 

DELIVERY ORDER No. 
AT THE 

U.S. NAVAL STATION, 

The purpose of this meeting is to develop a mutual understanding of the QC details, including forms 
to be used; administration of on-site and off-site work, and coordination of the Contractor's 
management, production and the QC Manager's duties with the Contracting Officer. 

The QC program consists of a QC Organization, QC Manager, a QC Plan for this Delivery Order, 
this Coordination and Mutual Understanding Meeting, QC meetings, three phases of control, 
submittal review, submittal approval except for submittals designated for Contracting Officer 
approval, testing, and QC ~ e r ~ c a t i o n s  and documentation necessary to provide materials, 
equipment, workmanship, fabrication, construction and operations which comply with requirements 
of this contract. 

Project QC Manager duties (contract para. 6.6.1) 

Attend this meeting 
Conduct the QC Meetings 
Perform the three phases of control 
Perform submittal review 
Perform submittal approval 
Ensure testing is performed 
Prepare QC certifications and documentation 
Perform other activities when approved by the Contracting Officer 



Exhibit 7.1 
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SAMPLE DOCUMENT 

Submittal Reviewers Duties and Qualifications (contract para. 6.7) 

Provide submittal reviewers quaMed in the disciplines being reviewed other than the 
QC Manager, to review and certify that the submittals meet the requirements of the 
contract. 

QC Plan (contract para. 6.8) 

(as specified therein) 

Coordination and Mutual Understanding Meeting (contract para. 6.9) 

. (see purpose above) 

QC meetings (contract para 6.10) 

The QC Manager shall conduct QC meetings once every two weeks or as othemise 
directed bv the Contractine Officer. 
Meeting nkutes to be preiared by the QC Manager in accordance with the contract 
outline and a copy provided to the Contracting Officer within two working days of 
the meeting. 
A copy will be distributed to the Program QC Manager. 

Three phases of control (contract para. 6.1 1) 

. Preparatory Phase Meeting . Initial Phase Meeting . Follow-up Phase Inspection 

Submittal review and approval (contract para. 6.12 and Part 7.0, "Submittals") 

Review 
Approval 
Certification 
Submittal Register 
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SAMPLE DOCUMENT 

Testing (contract para. 6.13) 

. Testing Laboratory Requirements . Accredited Laboratories . Inspection and Testing Laboratories . Capability Checks . Test Results 

QC certifications (contract para. 6.14) 

Contractor Quality Control Report Ceaification 
Invoice Certification 
Completion certification 

Documentation (contract para. 6.15) 

. Contractor Production Report . Contractor Quality Control Report . Testing Plan and Log . Rework Items List . As-Built Records . Report Forms 

1. Contractor Production Report 
2. Contractor Quality Control Report 
3. Testing Plan and Log 
4. Rework Items List 



INSPECTION SCHEDULE 
For 

Groundwater Remediation 
Building LP-20 

Naval Base Norfolk 
Delivery Order No. 0131 

Exhibit 8.0 

Initial Report'No. Preparatory Report No. spec. 
Section 

01561 

02222 

Follow-up Report No. Activity 

Erosion and Sediment Control 
Materials meet specifications: 
- Haybales, Silt fence, Riprap 
Alignment 
Roper installation 
Alignment and location 
Roper maintenance and ongoing inspection 

Temporary Decontamination Pad 
Materials meet specification requirements 
Location defined 
Roper installation 
Proper grades 
Decontamination liquids recovered 
A m  restored 



INSPECTIL., SCHEDULE 
(CONTINUED) 

Page 2 

Section 

02222 
02315 

023 15 

02223 

Activity 

Excavation, Filling, and Backfilling 
Initial limits of area and depth defined 
Alignment, limits, and grades 
Sampling and laboratory procedures established 
Wlling/backfilling materials meet specification 
Survey control 
Visual inspection of excavation 
Field screening of excavation 
Dust control 
Chain of custody 
Field QC testing of rill material 
Compacting between layers 
Verification of sampling 
Data inspectionlevaluation 
Grades 
Density testing 
Material thickness daily logs maintained 

Borrow Material 
Sampling and analysis 
Geotechnical properties 
Conformance with test data 
Dust control 
Ongoing 

Transportation of Contaminated Material 
Specified trucks being utilized 
Permits obtained as required 
Monitoring for spillage during loading and transportation 
Prpper maintenance and ongoing inspection of analyzed samples 

Preparatory Report No. Initial Report No. Follow-up Report No. 
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INSPECTIL -, SCHEDULE 
(CONTINUED) 

Follow-up Report No. 
- 

SF. 
Section 

0295 1 

03300 

02223 

Preparatory Report No. Activity 

Pavement Removal and Replacement 
L i i t s  of work established 
Designated pavement removed 
Site gradelcontours maintained 
Remove material h m  site, as required for disposal 
Subgrade in-place 
Mix design approval for replacement 
Material meets specification requirements 
L i i t s  and placement of bihuninous concrete established 
Curing and protection are performed as specified 
On-going field quality control tests 

Cast-in-Place Concrete Short Form 
M i  design approval 
Material meets specification requirements 
L i i t s  and placement of concrete established 
Placement of reinforcement established 
Sampling and testing as specified 
Formwork per specifications 
Concrete placement as specified 
Surface finishes are as specified 
Field quality control tests: 
- Slump tests, Temperature test, Compressive strength test, Air content 
Curing and protection are performed as specified 
Data inspectionlevaluation 
Ongoing field quality control tests 

C o n h t i o n  Sampling and Analysis 
Sppling and laboratory procedures established 
Quality control of sampling and analysis procedures 
Chain of custody 
Data inspectionlevaluation 

Initial Report No. 



INSPECTIL-. SCHEDULE 
(CONTINUED) 

Page 5 

SW. 
Section 

13120 

Activity 

Prefabricated Concrete Building 
Limits of building established 
Soils conditions investigated 
Building material meets specification requirements 
Verify drawings were stamped by engineer and p r e p d  specifically for this project 
Verify proper grades 
Verify concrete foundation is cured prior to placement of building 
Perform site modifications to suit installation of prefabricated building 
Alignment and location of building established 
Inspection and certification of proper installation, equipment testing, stamp 
assistance, and mining for specified component, subsystem, equipment OI system 
Fishes are as specified 
HVAC system tested and balanced 
Electrical continutity tested of completed structure and equipment to ground 
installed 
Verify interior and exterior of building is thoroughly clean and building is 
weathertight and ready for use 

Follow-up Report No. Preparatory Report No. Initial Report No. 





INSPECTIL. SCHEDULE 
(CONTINUED) 

Page 7 

SF- 
Section 

11220 

11221 

11222 

Preparatory Report No. Activity 

Procurement Quality Assurance - Aii Sparge System 
Drawing approvals obtained where required 
Procedure submittal as required 
Certificates of compliance obtained, as required 
Material meets specification requirements 
Equipment fabricated to arrangement drawings and bill of material list 
Cleaning and surface prep prior to applying finish 
Proper installation 
Finish as specified by specification 
Final equipment assemblylcontiguration 

Procurement Quality Assurance - Vapor Extraction System 
Drawing approvals obtained where required 
Procedure submittal as required 
Certificates of compliance obtained, as required 
Material meets specification requirements 
Equipment fabricated to arrangement drawings and bill of material list 
Cleaning and surface prep prior to applying finish 
Proper installation 
F i s h  as specified by specification 
Final equipment assemblylconfiguration 

Procurement Quality Assurance - Offgas Carbon Adsorption System 
Drawing approvals obtained where required 
Rocedure submittal as required 
C d c a t e s  of compliance obtained, as required 
Material meets specification requirements 
Equipment fabricated to arrangement drawings and bill of material list 
Cleaning and surface prep prior to applying finish 
?per installation 
F~nish as specified by specification 
Final equipment assemblylconfiguration 

Initial Report No. Follow-up Report No. 
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Definable Features of Work 
Exhibit 9.1 

Page 1 of 1 

Specification Section: 

01561 

02222 

02222 
02315 

02315 

02223 

02315 

02522 

02821 

02951 

03300 

02223 

13120 

16050 
16272 
16303 
16402 
16950 

11220 

11221 

11222 

* Specification requirements 

Definable Feature of Work: 

Erosion and Sediment Control 

Temporary Decontamination Pad 

Excavation, Filling, and Backtilling 

Borrow Material 

Transportation of Contaminated Material 

Topsoil and Seeding Site Restoration 

Soil Vapor Extraction and Air Sparge Wells 

Chainlink Fences and Gates 

Pavement Removal and Replacement 

Cast-in-Place Concrete Slab Form 

Confirmation Sampling and Analysis 

Prefabricated Concrete Building 

Electdcal General Requirements 

Air Sparge System 

Vapor Extraction System 

Offgas Carbon Adsorption System 

are based on Specification Manual: Groundwater Remediation, 
Building LP-20. Naval Base Norfok, January 21. 1997 



OHM. Remediation 

I 
Semces Corp. 

Project Name: . 
Deliverv Order: 

Contract Purchase Order N62470-93-0-3032 
OHM Project No. 

VARIANCE REQUEST (VR) 

Date o f  Request. Suspense Date: VR No: 

PROPOSED VARIANCE 
Dwg Ref: Spec Sec: 
Site Location: 1 

DESCRIPTION: 

Note: Approval of this variance will not mult  in an increase In cost or in tima of performance to this contmd. 
lnitloted By [ ] Navy 

I OHM 
[ ] Regulatory Agency 
[ ] Other 

On-Site Engineer: Dote: 

OHM Project Engineer: Dote: 

Site Quality Control Manager: Date: 

OHM Prolect Manager: Date: 
- 

APPROVALS [ ] Approved [ ] Modified (see below) [ ] Relected 

Not.: This k a clarlficatiin and does not create additional work that could k c o A s i d d  a 
change lo the cod of the pro@&. 

RPM: Date: 

ROICC/NTR: Date: 



VARIANCE REQUEST (VR) 

I Purpose: A variance request (VR) is a traceable document that confirms approval or 
. . rejection of a proposal'to plodifv a contractual requirement that will not affect the 

Delivery Order price andlor schedule. 

The variance must be minor in nature, create no adverse impact on the design or function 
of the affected area, and not require a formal contract modification for implementation. 

I1 Information: VR's contain the following information: 

A. Refences contract documents: scope of work, drawings specification, etc. 
S. States the proposed variation or deviation: 

1. Use of different material 
2. Employ difkent construction method 
3. Relaxation of contract requirements 

C. Explains reason for request, such as: 
1. Specified material is not available 

a Unreasonable delivexy time 
b. Item is diswntinued 
c. Improved or updated model available 
A less expensive but comparable material can be used 
Construction application, for example, soil compaction, not practical to 
field conditions, for example, material not capable of meeting specified 
density requirements. 

111. Flow of Responsibilities: 

A. Immediately upon diswvexy of the need for a variance, the VR form, containing 
the complete and correct information (as outlined above) is submitted to the 
technical lead person on site. 

B. A technical review is performed on the variance request and identified as; 
approved, modified; rejected. 

C. The approved or modified VR is forwarded to the site QC manager (if applicable) 
then the project manager. Post review, the VR is submitted.to the ROICC who 
approves and acknowledges initiation. A cppy is maintained regardless of the 
review status. 



Date of Request- Suspense Date: RFI No. 

SITUATION/CONDITION Dwg Ref: Spec Sec: 
REQUIRING CLARIFICATION Stte Location: 

DESCRIPTION: 

DATE RECEIVED BY: 
Certifying Engineer: Tech. Rep: ROICC: 

RESPONSE: 

Note: This is a clarification and does not create additional work that could b cdnsiderd as a 
change to the contract drawings and/or specificatlon. 

RPM: Date: 

ROICC/NTR: Date: 

7 --- -- --- \-- CSE 

OHM Remediation QC 
Job File Services Corp. 

Prolect Name: 
Delivery Order: 

Contract Purchase Order  N62470-93-D-3032 
OHM Protect No. 

REQUEST FOR INFORMATION (RFI) 



REQUEST FOR INFORMATION (RFI) 

Purpose: The request for information (RFI) is a traceable document that clarifies 
information contained in the contract documents. e 'n 
the need for an adiustment to the Deliverv Order kce andlor schedule. 

If an adjustment to the Delivery Order is qecessary, a work directive and/or a 
modification may be required. 

Information: RFI's contain the following information: 

A. References contract documents, such as: Scope of work, drawings, specification, 
etc. 

B. States the problem, such as: 

1. Conflicting material requirements 
2. Conflicting information between or within drawings and specifications 
3. Contract requirements are not appropriate to field conditions 
4. Contract requirements are in conflict with appropriate Code requirements. 

C. May suggest a solution 

111. Flow of Responsibilities 

A. Immediately upon discovery of the need for clarification, OHM submits the RFI 
form containing the complete and correct information as outlined above to the on- 
site technical representative and or QA. 

B. The on-site technical representative andtor QA receives the RFI and reviews the 
information it contains. 

C. The on-site technical representative andfor QA forwards the RFI to the Navy for 
their review and concurrence. The Navy retums one copy to OHM who must 
maintain and track submitted RFIs. 

D. If information provided by the technical reviewer has impact to the Delivery 
Order cost or period of performance, OHM should provide written notification to 
the Navy prior to execution of the work. 



Routing: Cantr. Adm. 
7 --- Pro/. Mgr. - -- - site SUPV. 

Prol. Acct. 
CSE 

OHM. Remediation QC 
Servlces Corp. Job File 

John Fmnz-Pmg. 
COTR- J. Haste 

Project Name: 
Delivery Order: 

Contract Purchase Order N62470-93-D-3032 
OHM Proiect No. 

WORK DIRECTIVE (WD) 

Date o f  Request: WBS Code: [ ] new code WD No: 

WBS Description: 

TITLE OF WORK DIRECTIVE: 

DESCRIPTION OF WORK: 

WORK DIRECTIVE TYPE 
[ ] Technical direction Explanation: 

[ ] Scope Growth (Mod to follow) 
[ ] Quanity Increase 
[ ] New Scope Item 
[ ] other 

[ ] Scope Reduction (Mod to follow) 
[ ] Quanlty Decrease 
[ ] Scope Reduction Attachments: 
[ ] Other 

Initiated By: 

1 I N a v  
r 1 OHM . 
[ ] Regulatory Agency I 

I I 
COST IMPACT Rough order of Magnitude (ROM) Estimated value o f  item: I 

NOTE: This estimate Includes direct costs. fringes ond mark-ups. No fee. 

SCHEDULE IMPACT Estimated Duration of Item Work Days 
Estimated Schedule Impact Calender days 

I I Is approval date critical [ ] yes [ ] no Reason for critical approval date: I 
I '  If  yes, Indicate date: I 

I 

I ,  OHM Representative: Date: 
On-Slte Engineer: Date: 
OHM Proiect Manager: Dbte: L 

APPROVAIS Note: Failure to approve by the crltical date may result I n  additional 
cost and/or schedule impact. 

[ 1 Approved . [ ] Modified (see attached) [ ] Rejected 

m: Date: 

ROICC/NTR: 
Date: 

- 



Work Directive (WD) 

1.0 Purpose: The purpose of the Work Directive is to provide a sfMdsrdized douuncnt that communicates approval, 
modification, or rejection of either scope change (growth or reduction) or cost change (growth or redudion) by field 
~asonnel. The WD is a communication vehicle and individually is not justification for a con- modification. other 

- 

%acton will daamine whether a coneact modification is -&I. TheWD should be used for significant issues that 
will have a cost, scope, andlor schedule impad to a delivery order. 

Should the field condition requiring the PID arise from change in scope such as: D i & g  site condiions, changed or 
evolving design design m r s  or omissions, or d i d o n  by the Navy to perform significant additional work, formal 
contract modification may be required. Several work directives may be co~olidated under one conrract modification. 
Submission of a conhact modification request should be coordinated in advance with the customer, and in any evcnt 
should occur prior to 75% financial completion. 

Examples of cost growth itcms requiring the execution of WD are: Technical direction thaI docs not significantly 
change the scope of work or the nccd for personnel, equipment or mataial required to complete the current scope mat 
are not in the budget (this indudes modified resources loadiig due to schedule changes). Refer to program csiabl i i  
guidelines for identifying cost vcrsus scope growth as applicable. 

2 0  Completing the Form 

All lines on the form are to be completed. If phcular information is not applicable write NIA on the line. 

Lines that should nevir say NIA are: Date of request, Cost Code. WD No:; Change Title, Reason for Change, ROM 
Enimatc, Schedule impact. OHM signature, ROICC sipahme. It is the responsibility of both the Navy and OHM to 
cosurc that e ~ c i c n t  explanation is provided ro that the work proceeds as required If ruff~cicnt room is not available 
on this form additional pages should be aaached. 

All parties listed on the di ibut ion must be copied on all work d i d v a .  All work directives whether accepted or 
rejcctcd must be logged and kept on-site for inspection by OHM and the Navy. 

@OM) Rough order of magnitude -ate should be included on all work directives. This estimate should be in 
Navy cost (OHM revmue) dollars. 

Schedule Impaa 1) How long will it take to execute the directed task, and 2) How the overall project schedule will be 
impaacd should be add&. (If you arc cxtcndiig the rental a on piece of cquipmcnt, the duration for the extension 
is put on line 1). 

3.0 Flow of Responsibility 

A As soon as possible upon OHM'S discovery of a cost or scope change or diration by Navy personnel on a proposed 
change, the OHM project manager should prepare and submits a WD to the ROICC. 

The ROICC may el& to confum the change with the NTR, RPM, the Engineer of Rccord or the Catifying @w. 

B The ROICC reviews the WD and indicates its approval status; Approved, Modified, or Rejected. 

C The ROICC then fomards the WD to OHM for action as required. 

D The conbador modifrs the Construction Schedule, The Schedule of Values, the WBS and all reports as appropriate. 
OHM m t m  the WD in the WD log for submission in the Monthly Status Repart to the Navy. OHM will track cost 
associated with the WD either as separate WBS or as part of an existing WBS. 

E If a Modification tothe Delivery Oda is required, the WD(s) should be used as the basis for the,rcqua . 



..- -- - 
Site Sup. K~E Pmi. ACC~. 

CSE 

OHM Remediation Qc 
Job rile Services Corp. 

Project Name: - 

Delivery Order: 
Contract Purchase Order N62470-93-D-3032 

OHM Project 'No. 

OVERTIME AUTORIZATION (OTA) I 
Date of Request: WBS Code: OTA No: 

Reason f o r  request Explanation: 

[ ] Emergency 
[ ] Equipment Maintenance 
[ ] Keep critical activities on schedule 
[ ] Accelerate schedule 
[ ] Other 

Initiated By [ ] Navy 

C 1 OHM 
[ ] Other 

Estimated period of overtime work Start Date: End Date: 

ROM Cost Estimate 

Requested By: Date: 

OHM Proiect Manager 

APPROVALS 

[ ] Approved 

Modification (If any) 

- 
RPM: Date: 

ROICC/NTR: Date: 

[ ] Rejected 



OVERTIME AUTHORIZATION (OTA) 

Purpose: The overtime authorization is a document that relays a request for working 
extended hours (in advance of irnulementation) for Navy reuresentative 

Reasons for the overtime, accompanied by a brief explanation, should be provided with each 
request. 

Copies of each executed, modified, or rejected requests should be maintained on-site. 



APPENDIX D 
SAMPLING AND ANALYSIS PLAN 



FINAL 
FIELD SAMPLING AND QUALITY ASSURANCE PLAN 

FOR 
GROUNDWATER REMEDIATION 

BUILDING LP-20 
NAVAL BASE NORFOLK 

NORFOLK, VIRGINIA 

Prepared for: 

DEPARTMENT OF THE NAVY 
Atlantic Division 

Naval Facilities Engineering Command 
15 10 Gilbert Street 

Norfolk, Virginia 2351 1-2699 
Contract No. N62470-93-D-3032 

Prepared by: 

OHh4 Remediation Services Corp. 
Trenton, New Jersey 

A $w 
~ i c h & ~ .  Lacy, ~6%. 
Senior Project Chemist 

Reviewed by: 



LIST OF TABLES. FIGURES . AND APPENDICES .................................................................................................. ii 

1.0 INTRODUCTION ....................................................................................................................................... 1-1 

1.1 RESOURCES ................................................................................................................................... 1-1 

2.0 SAMPLING AND ANALYSIS OBJECTIVES .......................................................................................... 2-1 

2.1 SAMPLE LOCATIONS ................................................................................................................... 2-1 
2.2 SAMPLE FREQUENCY .................................................................................................................. 2-1 

3.0 DATA QUALITY OBJECTIVES ............................................................................................................... 3-1 

3.1 LABORATORY METHODS ........................................................................................................... 3-2 
3.2 QUALITY ASSURANCEIQUALITY CONTROL SAMPLES ....................................................... 3-2 
3.3 DATA DELIVERABLES ................................................................................................................. 3-2 

................................................................................... 3.4 DATA REDUCTION AND TABULATION 3-4 

........................................................................... 4.0 PROJECT ORGANIZATION AND RESPONSIBILITY 4-1 

4.1 DATA ACQUISITION AC- .............................................................................................. 4-1 
........................ 4.2 PROJECT PERSONNEL WITH SAMPLINGIANALYSIS RESPONSIBILITIES 4-1 

5.0 FIELD SAMPLING PROCEDURES .......................................................................................................... 5-1 

5.1 SAMPLE LOCATIONS ................................................................................................................... 5-1 
5.2 SAMPLE PROCEDURES ................................................................................................................ 5-1 
5.3 SUMMARY OF SAMPLING .......................................................................................................... 5-2 

....................................................................................................................... 5.4 DOCUMENTATION 5-3 

6.0 SAMPLE CUSTODY AND SHIPMENT ................................................................................................... 6-1 

6.1 INSTRUCTIONS FOR COMPLETING CHAIN-OF-CUSTODY RECORD ................................. 6-1 
6.2 FIELD CUSTODY PROCEDURES ................................................................................................ 6-2 
6.3 TRANSFER OF CUSTODY AND SHIPMENT ............................................................................ 6-3 
6.4 LABORATORY CUSTODY PROCEDURES ................................................................................. 6-3 

7.0 CALIBRATION PROCEDURE AND FREQUENCY ............................................................................... 7-1 

7.1 LABORATORY CALIBRATION ................................................................................................... 7-1 
7.2 FIELD CALIBRATIONS ............................................................................................................. 7 - 1  

8.1 LABORATORY CERTIFICATION ................................................................................................ 8-1 
8.2 TURN-AROUND-TIME .................................................................................................................. 8-1 
8.3 DISPOSAL ANALYSIS ................................................................................................................... 8-1 



9.0 LABORATORY QUALlTY CONTROL .................................................................................................. 9-1 

........................................................................... 9.1 SAMPLE HANDLING IN THE LABORATORY 9-1 
9.2 LABORATORY SAMPLE STORAGE ........................................................................................... 9-2 
9.3 METHOD SPECIFIC QUALITY CONTROL ................................................................................. 9-2 
9.4 DATA QUALITY OBJECTIVES .................................................................................................... 9-2 

............................................................................................. 10.0 DATA REDUCTION AND VALIDATION 10-1 

................................................................................. 10.1 DATA REDUCTION AND TABULATION 10-1 
10.2 GENERAL PROCEDURES FOR DATA REVIEWNALIDATION ............................................ 10-2 
10.3 DATA REPORTING ...................................................................................................................... 10-2 

............................................................................................ 11 . 0 PERFORMANCE AND SYSTEM AUDITS 11-1 

11.1 AUDITS .......................................................................................................................................... 11-1 
11.2 SYSTEM AUDITS ......................................................................................................................... 11-1 
11.3 PERFORMANCE AUDITS ....................................................................................................... 11-1 

12.0 PREVENTIVE MAINTENANCE ............................................................................................................ 12-1 

12.1 SUBCONTRACT LABORATORY ............................................................................................... 12-1 
12.2 FIELD INSTRUMENTATION ...................................................................................................... 12-1 

13.0 CORRECTIVE ACTION .......................................................................................................................... 13-1 

13.1 CORRECIlVE ACTION PROCEDURES ..................................................................................... 13-1 

14.0 DELIVERABILITIES ............................................................................................................................... 14-1 



LIST O F  TABLES 

TABLE 1.1 ANTICIPATED MAXIMUM AQUIFER CONTAMINANT CONCENTRATIONS 1-1 
TABLE 3.1 NFESC LEVEL C DATA DELIVERIES 3-2 
TABLE 5.1 ANALYSES AND SAMPLE FREQUENCIES 5-2 
TABLE 5.2 SAMPLE CONTAINERS, PRESERVATIVES AND HOLDING TIMES 5-2 
TABLE 8.1 PRACIICAL QUANTITATION LIMITS FOR THE REMEDIATION OF LP-20 8-1 

LIST OF FIGURES 

FIGURE 6.1 CHAIN OF CUSTODY FORM 

LIST O F  APPENDICES 

APPENDIX A CONTRACT LABORATORY QUALITY ASSURANCE PLAN 
APPENDIX B OHM STANDARD OPERATING PROCEDURES 



1.0 INTRODUCTION 

OHM Remediation Services, Corp. (OHM) is pleased to submit this Field Sampling and Quality 
Assurance Plan (FSQAP) to guide the sampling and analytical activities associated with the successful 
completion of Delivery Order 0131, Groundwater Remediation, Building LP-20 Site, Naval Base 
Norfolk, Norfolk, Virginia The sampling tasks described in this plan will be pedormed by members of 
the OHM Northeast Region Field Analytical Services Group, located in Trenton, New Jersey andlor 
Richmond, Virginia 

The contaminants of concern that this remedial action is targeting are: vinyl chloride; 1,l- 
dichloroethylene (1.1-DCE); 1,2-dichloroethylene (1.2-DCE. total); txichloroethylene (TCFi); benzene. 
The anticipated maximum concentrations for each contaminant of concern in the two affected aquifers are 
presented in Table 1.1. 

(1) - Not Detected 

1.1 RESOURCES 

The following documents were used in preparation of this FSQAP. 

Delivery Order 0131, Groundwater Remediation. Buildine LP-20, Naval Base Norfolk, 
Norfolk, Virginia 

Remedial Action Contract No. N62470-93-D-3033 

Naval Installation Restoration Laboratow Oualitv Assurance Guide, Naval Facilities. 
Engineering Service Center, Port Hueneme, CA, 1996 

Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods, 3" Ed., United States 
Environmental Protection Agency, 1994 
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2.0 SAMPLING AND ANALYSIS OBJECTIVES 

The remedial activities at LP-20, which relate to sampling and analysis, include: 

The collection of samples of drill spoils resulting from the installation of vapor extraction 
wells and trenches, for disposal characterization. 

The collection of samples of the drill spoils from the installation of injection and vapor 
extraction wells for disposal characterization, 

. The collection of samples of decontamination water, well development water and site 
dewatering fluid for disposal characterization. 

The collection and analysis of groundwater samples. 

The collection and analysis of vapor samples from the treatment, as well as to monitor the 
progress of the remediation. 

2.1 SAMPLE LOCATIONS 

Soil samples will be collected from the well installation drill spoils, vapor samples will be 
collected from the SVE, and water will be collected from the monitoring wells and the air-water separator 
condensate. Aqueous samples will be collected from 20 new groundwater monitoring wells, five existing 
groundwater monitoring wells and ten air sparging wells. Vapor samples will be collected before and 
after the carbon adsorption cells. Also, during the weekly visits, a total organic vapor detector will be 
used to monitor the concentrations in each of the four main influent lines. Soil samples for disposal 
characterization will be collected/composited from five randomly selected locations except for volatiles. 
which will be collected as grab samples. 

2.2 SAMPLE FREOUENCY 

The soil vapor extraction system will have samples collected at the frequency shown in Table 2.1. 

Groundwater monitoring well samples will be collected prior to and after the completion of the 
remedial activities. 

Disposal samples will be collected at the frequency listed in Table 5.1 and consist of samples 
from drill and trench spoils, decontamination and well development water, oil-water separator condensate 
and used PPE. 

Field sampling procedures are found in Section 5 and analytical procedures are found in Section 8 
of this FSQAP. 
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3.0 DATA QUALITY OBJECTIVES 

USEPA currently defines five levels of data quality for environmental projects, which relate to 
data precision, accuracy, and completeness. NFESC has adopted three of these levels for data reporting. 
The five defined levels of data quality are: 

1. Screening (Level 1): This provides the lowest data quality, but the most rapid results. It is 
often used for health and safety monitoring at the site, preliminary comparison to ARARs 
(Applicable or Relevant and Appropriate Requirements), initial site characterization to locate 
areas for subsequent and more accurate analyses, and for engineering screening of 
alternatives (bench-scale tests). These types of data include those generated onsite through 
the use of organic vapor analyzers, temperature and conductivity meters and other similar real 
time monitoring equipment at the site. 

2. Field Analyses (Level 2): This provides rapid results and better quality than in Level 1. 
Analyses include mobile lab generated data. 

3. Engineering (Level 3)/NFESC Level 'C': This provides an intermediate level of data quality 
and is used for site characterization and engineering analyses. It may include mobile lab 
generated data and some analytical lab methods (e.g., laboratory data with quick turnaround 
used for screening, but without full quality control documentation). 

4. Conformational (Level 4)/NFESC Level 'D': This provides the highest level of data quality 
and is used for purposes of risk assessment, engineering design, and cost analyses. These 
analyses require full CLP (Contract Laboratory Program) analytical and data validation 
procedures in accordance with U.S. EPA recognized protection. 

5. Non-Standard (Level S)/NFESC Level ' E  This refers to analyses by non-standard protocols, 
for example, when exacting detection limits, or analysis of an unusual chemical compound is 
required. These analyses often require method development or adaptation. The level of 
quality control is usually similar to Level 4 data 

OHM will be generating data conforming to DQO Levels 1 and 3/NFESC 'C' for these remedial 
analyses. 

DQO Level 1 corresponds to instrument data generated during field screening. This data will 
be obtained for Health and Safety monitoring, by screening the drill cuttings from the 
installation of the excavation wells. 

DQO Level 3/NFESC %' corresponds to all data generated in support of aqueous and vapor 
analyses. 

DQO Level 3/NFESC %' (without deliverables) corresponds to all data generated in support 
of disposal characterization. 

Method detection limits (MDLs) must be below the risk-based cleanup goals listed in Table 1.1 
for the contaminants of concern. TCLP MDLs must be at or below regulatory limits. Groundwater 
samples will be the lowest possible MDLs possible. 

OHM Project 19182FSQA Naval Bare Norfolk - NorfaUr. VA Juns 27,159 
3- 1 



DATA QUALITY OBJECTIVES 

3.1 LABORATORY METHODS 

The subcontract laboratoj will perform all analyses using accepted EPA SW-846 methodology. 
Refer to Table 5.1 for the intended analytical methods for this project A copy of the subcontract 
laboratory's Quality Assurance Plan will be provided for inclusion as Appendix A, upon selection of the 
laboratoly. 

3.2 OUALITY ASSURANCE/OUALITY CONTROL SAMPLES 

OHM will obtain the following QAIQC samples to assure accuracy, precision, and 
representativeness of the analytical data. 

3.2.1 Duplicate samples 

Duplicate samples are obtained to determine the degree of precision for sampling and analysis. 
Ten percent of the samples will be obtained in duplicate, by sequentially filling sample containers at the 
designated sample points. The analytical results for the duplicate pair will be compared; the difference 
expressed as a relative percentage difference (RPD). A high level of precision is shown by a small RPD. 
The actual RPD should be within +/- 20 percent. OHM will obtain one (1) aqueous, and six (6) vapor, 
duplicate samples for this project. 

3.2.2 Trip Blanks 

Trip blanks will be included with each shipment of aqueous samples undergoing volatiles 
analysis. The trip blank will verify the presencelabsence of cross contamination during transport 
between the laboratory and the site. 

3.3 DATA DELIVERABLES 

Laboratory data derived from the analytical methods in Table 5.1 will be reported in NFESC 
Level C deliverable format, as described in Table 3.1 of this FSQAP. Associated laboratory QAIQC will 
be included as an appendix to the results. 

Surrogates to be used in v ivolatiles, pesticid 
surrogates should 
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DATA QUALITY OBJECTIVES 
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DATA QUALITY OBJECTIVES 

3.4 DATA REDUCTION AND TABULATION 

Data generated from the site activities can be grouped into two broad categories: 

Field data, such as data collected during VOCmID screening; and 

Chemical data for environmental samples generated by the project laboratory and 
accompanying QAIQC data package deliverables as required for DQO Level IWNFESC 
Level C. 

Copies of a l l  analytical results will be maintained on-site. Original analytical data will be stored 
in the Project File in the OHM office in Trenton, NJ. At the conclusion of the Project, field log books, 
sample logs, sample data sheets and chain-ofcustody records will be placed in the Project File. 
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4.0 PROJECT ORGANIZATION AND 
RESPONSIBILITY 

4.1 DATA ACOUISJTION ACTIVITIES 

Data acquisition activities for the project will be accomplished using personnel from both OHM 
and the subcontracted analytical laboratories. A complete organization chart for the project is presented 
in the Work Plan (Section 2.2) 

For this project. OHM personnel will be responsible for the following activities: 

Development or revisions to all project submittals and plans. 
Collection, documentation, and off-site shipment of all site samples. 
Maintaining project communication with the subcontract laboratory. 
Review andlor validation of all subcontract generated data. 

A discussion of OHM personnel titles, qualifications, and duties is presented in the subsection 
below. Information on laboratory personnel is presented in the subcontractor documents in Appendix A. 

4.2 PROJECT PERSONNEL WITH SAMPLINGIANALYSIS RESPONSIBILITIES 

Project personnel with sampling and analytical responsibilities include: 

Project Manager - Phil Tully is the Project Manager for this Delivery Order. He is 
responsible for all financial, safety and quality concerns on the job. Mr. Tully will maintain 
project status interactions with the Naval representative(s). 

Field Analytical Services Coordinator - Michael 1. Lacy, Ph.D., serves as the Field Analytical 
Services Coordinator for all LANTDN delivery orders. Dr. Lacy is responsible for all facets 
of analytical data generation, including oversight of field sampling personnel, analytical 
laboratory procurement, analytical data review and communication with the laboratory. 

Senior Technician - The senior technician implements all field sampling and completes all 
field documentation, ensuring all corporate, contract and project procedures are followed. 
The senior technician is also responsible for sample management and transportation to the 
off-site analytical laboratory. 
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5.0 FIELD SAMPLING PROCEDURES 

5.1 SAMPLE LOCATIONS 

Sample locations have been previously described in Section 2.1 of this FSQAP. 

5.2 SAMPLE PROCEDURES 

5.2.1 Vapor Samples 

Vapor samples will be collected and then analyzed using a modification of EPA Method TO-14. 
Samples will be collected from sampling ports on the system manifold influent to the vapor phase GAC 
and the effluent, before discharge. The influent samples will be collected in a Tedl- bag in an vaccum 
box. After the sample has been collected, 50 mL of sample will be used to purge the syringe and then the 
syringe will be refilled with 40 mL of sample. The entire syringe volume will be discharged in an 
evacuated 22 mL crimp-top vial. The vial will be transported with an additional vial containing pure air, 
which will serve as a nip blank to measure possible crosscontamination during shipment. Anticipated 
quantitation limits are shown in Table 8.1. 

Additionally, samples will be collected from the four main ports of the vapor influent system 
individually. These samples will be collected in Tedl- bags in a vacuum box, and then analyzed using 
a total organic vapor detector (PID or FID). During the course of the remediation individual extraction 
lines will be sampled, as necessary, to determine which wells have been adequately remediated. 

5.2.2 Aqueous Samples 

5.2.2.1 Groundwater 

Groundwater samples will be collected using disposable bailers. Each well to be sampled 
will have three 40 mL volatile organic analysis (VOA) vials filled to overflow (to minimize headspace in 
the vials). Each vial will be preserved with hydrochloric acid. OHM Standard Operating Procedure QP- 
618 (Bailers) is included in Appendix B. 

Well development waters and decontamination water will be stored in a Baker tank prior to 
disposal. Aqueous samples for disposal analysis will consist of three VOA vials, preserved as above, for 
volatiles analysis. OHM Standard Operating Procedure QP-638 (Tap Sampling) is included in 
Appendix B. 

5.23 Soil Samples 

Soils will be characterized using the designated methods in Table 5.1. Soils disposal 
characterization samples will be collected as five point composites every 100 yd3. The individual grab 
samples will be collected from around the pile and composited for the disposal analyses. The exception 
to this is the volatiles sample, which will be collected as a discreet sample. Each sample location will be 
screened using a PID and the location with the greatest reading will be sampled for TCLP volatiles 
analysis. 
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FZELB SAMPLING PROCEDURES 

5.2.4 Decontamination Procedures 

All non-disposable sampling equipment (augers, stainless steel trowels) will be decontaminated 
prior to, and between, sampling events by the following procedure: 

Detergentltap water wash 
Distilledlde-ionized @I) water rinse 
10% nitric acid rinse 
DI water rinse 
Acetone rinse 
Airdry 

Use of these procedures will ensure that material transfer between sampling points is minimized, 
that is, crosssontamination will not occur. This will be verified by the use of equipment rinsate samples. 

5.3 SUMMARY OF SAMPLING 

A sample summary is been presented in Table 5.1. Sample containers, preservatives, and holding 
times are shown in Table 5.2. 
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FIELD SAMPLING PROCEDURES 

125 mL G with Teflon@-lined 

2 -500 mL G with Teflon@-lined 

1311/6010,7470 

5.4 DOCUMENTATION 

All pertinent sampling and field survey information will be recorded in a logbook to faditate 
reconstruction of events that occurred during closure activities. Logs will be kept in a waterproof bound 
notebook with numbed  pages. All entries will be printed in waterproof ink. No pages will be removed 
and corrections will be made by drawing a single line through the incorrect data and initializing and 
dating the correction that was made to the side of the error. Entries in the logbook will contain, at a 
minimum, the following information: 

Location of sampling point 
Name and address of field contact 
Type of waste (i.e.. soil, wastewater, etc.) 
Number and volume of samples taken 
Purpose of sampling (i.e.. closure activities) 
Description of sampling point and sampling methodology 
Date and time of collection 
Collector's sample identification number 
Sample distribution and how transported (i.e.. name of laboratory, UPS, FedEx) 
References, such as maps, photographs or sketches of the sampling site 
Field observations 
Any field measurements made (PID readings) 
Signatures of personnel responsible for observations. 
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FIELD SAMPLING PROCEDURES 

5.4.1 Sample Numbering 

Each sample will be identified by a unique sample number, following the format described below 

LPZO 

XX denotes the sample area 
GW - Groundwater Monitoring Well Sample 
BT - Before Vapor Treatment 
AT - After Vapor Treatment 
DS - Disposal 
DP - Duplicate 

NNN represents the cumulative sample number, beginning at 001 

Examples 

- LPZOGWO25 - LPZO sample from a monitoring well, sample number 025 
- LPZOBT100 - LP20 sample from before the carbon cell, sample number 100 

5.4.2 Sample Labels 

The sample label will contain the following additional information: 

Sample Number 
Date 
Time (Military) 
Sample Description 
Preservatives used 
Samplers Initials 
Witnesses Initials 
Number of Containers 

The sample description will note the sample type, e.g. confirmation sample and the depth at 
which the sample is obtained. 

5.4.3 Field Sampling Log Book 

The OHM Sample Technician will maintain a detailed, accurate account of the sampling event in 
the Field Sampling Log Book The Field Sampling Log will contain: 

All information found on the sample label, as listed above. 

Other information such as: 

- Weather conditions 
- Personnel on-site 
- Site map which indicates sample locations 

The log book will also include a Table of Contents. 

OHM Rojen 19182FSQA Naval Base Norfolk -Norfolk. VA June 27,1997 
5-4 



F1EL.D SAMPLING PROCEDURES 

Chain-ofcustody information includes the names of the individuals involved in a custody 
transfer, a custody number (from the upper right corner of the COC form, a list of all samples for 
which the COC form applies. 
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6.0 SAMPLE CUSTODY AND SHIPMENT 

Because of the evidentiary nature of samples collected during enforcement investigations, the 
possession of samples must be traceable from the time the samples are collected until they are introduced 
as evidence in legal proceedings. 

Documentation of sample custody following collection is accomplished using a standard 
Chain-ofCustody Record. This document traces possession of every sample from the time of collection 
through sample analysis. 

In general, chain of custody protocols follow those outlined in USEPA guidelines. This 
documentation begins immediately following sample collection and proper labeling. The 
chain-ofcustody record provides information on the sealing of samples, the sample number, sample 
description, date and time of collection, number of containers for the sample, type of analysis requested, 
and any pertinent remarks are entered onto the chain of custody record form, an example of which is 
shown in Figure 6.1. The chain-ofcustody record form also documents the condition of sample containers 
upon their receipt from the support laboratory. This form is completed using indelible black ink. 

6.1 INSTRUCTIONS FOR COMPLETING CHAIN-OF-CUSTODY RECORD 

1. Project Name - Name assigned by the U.S. Navy 

2. Project Location -City and state in which the project is located; use street address if possible. 

3. Project Number - Number assigned by OHM (19182). 

4. Project Contact - Usually an OHM employee who is responsible for overseeing the sampling 
operation. 

5. Project Telephone Number - Telephone number of OHM on-site office trailer 

6. Client Representative - The individual employed by the client to oversee and coordinate work 
performed by OHM on-site (i.e., contract coordinator. OSC, OSR). 

7. Project Manager/Supe~sor - The name of the OHM designated project manager should be 
entered here. 

8. Sample Number -Number assigned in the field during collection of samples. 

9. Date - Date of sample collection. 

10. Time - Time of sample collection (24-hour time). 

11. Composite/Grab - Checkmark ( ) in the appropriate column to indicate whether sample is 
composite or grab. 

12. Sample Description (Include Matrix and Point of Sample) - Indicate whether sample is soil, 
liquid, air, oil, etc.. along with any useful description, such as appeuance (color, density, odor, 
etc.) Includes the location, designation, such as monitoring well number, soil sample coordinates. 
or EPA description number. This information must be the same as the sample label information. 
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SAMPLE CUSTODY AND SHIPMENT 

13. Number of Containers - Number, size (volume), and types of containers that are sealed and 
labeled for transfer to another location. 

14. Analysis Desired (Indicate Separate Containers) - The name of the test (i.e., PCBs) or series of 
tests (VOAs) with method numbers is to be entered on the diagonal tines. For each sample 
container designated in the number of containers, a checkmark ( ) should appear in the column for 
the desired analysis. 

15. Remarks - Enter sample specific instructions, cautions, or priorities (i.e., "do cyanide test first on 
this sample" or "caution may contain hydrofluoric acid;" also indicate preservation of sample 
(i.e., "sulfuric acid added"). Enter a sample specific comment (i.e., "sample lost in shipping"). 

16. Item Number - Each sample number is considered a separate item. Use sequential number 
(1,2,3 ...). Item numbers begin with No. 1 on each form. Do not carry item numbers from one 
form to another. List items 1,2,3 ... that you accepted. 

17. Transfers Relinquished By - Name of person and affiliation transferring or surrendering the 
sample to another person, (do not use only the name of an organization). 

18. TransfersIAccepted By - Person signing this part is responsible for the sample(s). In addition to 
the person's name, he should include his company name or agency(s) initial. Person accepting 
sample(s) is also responsible for making sure that all samples are accounted for when he signs an 
acceptance. If a common carrier is used, include the carrier name and bill-of-lading number or 
airbill number. 

19. Date - Date on which sample is released to next person. 

20. Time - Time at which sample is released to next person. 

21. Remarks - Enter general instruction or requests, such as, fax report and turnaround times 
requested, preservatives added. 

22. Sampler's Signature - The signature of the individual performing, or having immediate oversight 
of the sampling should appear in this section. 

23. Laboratory name, telephone number, and contact. 

6.2 FIELD CUSTODY PROCEDURES 

In collecting samples for evidence, collect only that number which provides a fair representation 
of the media being sampled. To the extent possible, the quantities and types of samples and sample 
locations are determined prior to the actual field work Minimization of sample transfers is always 
considered. 

The field sampler is personally responsible for the care and custody of the samples collected 
until they are transferred or properly dispatched. 

Sample labels shall be completed for each sample using indelible ink unless prohibited by 
weather conditions. 

Throughout the course and at the end of the field work, the project chemistlscientist determines 
whether these procedures have been followed and whether additional samples are required. 
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SAMPLE CUSTODY AND SHIPMENT 

Custody Seals will be placed over the cap of each sample container and the lids of shipping 
containers prior to the samples and containers leaving the custody of the shipping personnel. The 
Custody Seals will be preprinted adhesive-backed labels with perforations designed to break if the 
containers are opened. 

6.3 TRANSFER OF CUSTODY AND SHIPMENT 

Samples are accompanied by a COC record. When transfening the possession of samples, the 
individuals relinquishing and receiving sign, date, and note the time on the record. The person receiving 
the samples should always inspect for correct sample description and sample count. This record 
documents transfer of custody of samples from the sampler to another person, a mobile laboratory, or an 
analytical laboratory. The original record will accompany the shipment, and a copy will be retained in the 
project files. 

Samples will be properly packaged in accordance with DOT regulations for shipment and 
dispatched to the selected laboratory for analysis with a separate custody record prepared for each 
laboratory. COC records will be placed in a gallon ZiplocTM bag and taped inside the cooler lid. All glass 
sample containers will be placed in ZiplocTM-type bags for shipment. Also, ZiplocTM-type bags will be 
filled with ice and placed between and around the samples in the cooler. Sufficient ice will be used to 
maintain sample temperature at 4' C + 2' C. Vapor samples will be returned to Microseeps, Corp. Ice 
will not be required for vapor sample transport. 

Airbills from the courier will be retained as part of the permanent documentation. The person 
relinquishing the sample signs off his custody and enters the courier company's name and the 
bill-of-lading number or airbill number. 

When samples are split with the facility or another government agency, a separate custody record 
is labeled to indicate this. In addition, the sample numbers from all the labels are recorded on the custody 
record. The person relinquishing the samples to the facility or agency should request the signature of a 
representative of the appropriate party, acknowledging receipt of the samples. If a representative is 
unavailable or refuses to sign, this is noted in the "received by" space. When appropriate (i.e., the 
representative is unavailable), the COC should contain a statement that the samples were delivered to the 
designation location at the designated time. The copy of the COC record may be given to the facility or 
agency upon request. 

6.4 LABORATORY CUSTODY PROCEDURES 

Once the sample amves at the laboratory, custodial responsibility of the sample is transferred to 
that facility. The minimum requirements for a laboratory custodial system are: 

Designation of a sample custodian whose duties include: 

- Receiving samples 
- Initiating paperwork within the laboratory 
- Inspecting and documenting sample conditions, e.g. temperature, pH, leakage, breakage, 

seals 
- Verifying and recording agreement of information on the sample documents 
- Markingflabeling of samples for laboratory use 
- Distributing samples to appropriate analysts 
- Placing samples and extracts into the appropriate storage andlor secure areas 
- Controlling access to samples and extracts 
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SAMPLE CUSTODY AND SHIPMENT 

- Monitoring storage conditions for proper temperature and prevention of 
crosscontamination 

- Proper disposal of samples and extracts 

Secure appropriate storage for samples and extracts 

Sample tracking system 

Controlled access to storage areas 

Monitoring procedures for storage areas 
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SAMPLE CUSTODY AND SHIPMENT 
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7.0 CALIBRATION PROCEDURE AND FREQUENCY 

7.1 LABORATORY CALIBRATION 

The subcontract laboratory is expected to perform calibrations that are in keeping with the 
requirements of the analytical method(s) being performed. The subcontract laboratory's calibration 
procedure(s) and frequency(ies) will be found in the subcontract laboratory Quality Assurance Plan in 
Appendix A. 

7.2 FIELD CALIBRATIONS 

On-site total organic vapor detector(s) (PID andlor FID) will be calibrated before use according to 
manufacturer's instruction and/or OHM Section 7 (Air Monitoring) of the Health and Safety Plan. 
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8.0 ANALYTICAL PROCEDURES 

The analytical parameters of concern in the remediation of LPZO are listed in Table 8.1. The 
appropriate analytical method and practical quantitation limits for soil and water are also listed. 

8.1 LABORATORY CERTIFICATION 

The selected laboratory will meet all applicable U.S. Navy contract requirements. The selected 
laboratory will meet all applicable U.S. Navy contract and Virginia state requirements. 

8.2 TURN-AROUND TIME 

All sample analyses will be performed within a 24 hour tum-around-time for vapor analyses, a 5 
day tum-around-time for groundwater analyses and a 10 working day tum-around-time for disposal 
analyses. 

8.3 DISPOSAL ANALYSIS 

TCLP procedures are generally used for the characterization of hazardous waste. In lieu of TCLP 
analysis, soils and rinsewaters will be characterized for the analytical parameters listed in Table 7.1. 
Eighteen of these compounds are TCLP-listed compounds. 

If any TCLP-equivalent threshold is exceeded, the matrix of concern (asphalt, soil, rinsewater) 
will be considered hazardous for those parameters. 

The OHM transportation and disposal coordinator will assign waste codes to the pertinent soil, 
concrete, and rinse water materials, based upon the results of disposal analysis. 
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9.0 LABORATORY QUALITY CONTROL 

Quality control related to the acquisition of the chemical, gwtechnical engineering, and 
geosynthetic material data has two main elements once the samples arrive at the laboratories. The first 
involves the documented handling of the samples as they are processed through the laboratory. The 
second area involves the project requirements for the method specified quality control. These two 
elements are discussed separately in the following two sections. 

9.1 SAMPLE HANDLING IN THE LABORATORY 

The proper handling begins with the document receipt by the laboratory of the samples from the 
field team. After signing the chain-ofcustody, the sample receipt personnel will inspect the shipping 
containers and samples and document the condition in which the samples were received, especially noting 
any deficiencies in the "Remarks" box of the Chain-of-Custody Form and the sample log book. 

Following the initial receiving tasks, the samples will be logged into a hardbound handwritten 
notebook and the computer data system. The data system generated work requests will be reviewed for 
accuracy and will be placed in the proper file. 

In general, the receiving laboratory's sample custodian will: 

Examine the integrity of the shipping cooler and inner shipping containers, determine if the 
proper temperature has been maintained during shipment and verify the completeness of the 
chain of custody. If samples have been damaged during shipment, the remaining samples will 
be carefully examined to determine whether they were affected. Any samples affected shall 
also be considered damaged. It will be noted on the Analysis Request and Chain-of-Custody 
Record that specific samples were damaged and that the samples were removed from the 
sampling prognun. Field personnel will be notified as soon as possible that samples were 
damaged and that they must be resampled, or the testing program changed, and an estimate of 
the cause of damage. 

Compare samples received against those listed on the Chain-of-Custody Record. 

Verify that sample holding times have not been exceeded as described in SW-846. 

Sign and date the Analysis Request and Chain-of-Custody Record and attach the waybii to i t  

Denote the samples in the laboratory sample log-in book with contains the following 
information: 

- Project identification number 
- Sample numbers 
- Type of samples 
- Date received in laboratory 
- Record of the verified time of samole receipt (VTSR) - - .  
- Date put into storage after analysis is completed 
- Date of and disposition of sample disposal. 

The last two item will be added to the log when the action is taken. 
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Notify the laboratory project manager of sample arrival. 

Place the completed Analysis Request and Chain-of-Custody Records in the project file. 

Holding times for the samples associated with this project will begin at the time of sample 
collection. 

9.2 LABORATORY SAMPLE STORAGE 

The primary considerations for sample storage are: 

Maintenance of prescribed temperature, if required, which is typically 4 degrees Celsius 

Extracting andlor analyzing samples within the prescribed holding time for the parameters of 
interest 

The requirements for temperatures and holding times will be followed. Placing of samples in the 
proper storage environment is the responsibility of the Sample Custodian, or designee, who will notify the 
Laboratory GroupiTeam Leaders, or designated representative, if there are any samples which must be 
analyzed immediately because of holding-time requirements. 

9.3 METHOD SPECIFIC OUALITY CONTROL 

The methods of analysis are the standard methods that will be followed without deviation. The 
analytical methods have quality control requirements and/or recommendations and the laboratory will 
meet or exceed all method quality control as specified by the method. This includes calibration 
procedures and frequency (including the GCNS tune date), laboratory quality control checks (internal 
standards and surrogate spike recoveries), detection limits, corrective actions and reporting. 

9.4 DATA OUALITY EVALUATION 

The data quality evaluation that will be completed at the laboratory will be a combination of 
contract compliance review and limited data evaluation. All data generated will be reviewed io ensure 
that they meet the written requirements. This review will be based on comparison of the information 
generated by the Laboratory with the written requirements of the Sampling and Analytical Plan for the 
project. The second portion of this process which deals more with data evaluation will involve review of 
the quality control results and preparation of a summary report qualifying the data Review will include 
all quality control parameters such as holding times, detection limits, method blanks, surrogate recoveries, 
matrix spikes, matrix spike duplicates, interference check sample result, internal standard data, GClMS 
tune data and the initial and continuing calibration data The data evaluation summary is intended to 
provide a qualitative judgment of the overall integrity and usefulness of the data. 
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10.0 DATA REDUCTION AND VALIDATION 

10.1 DATA REDUCTION AND TABULATION 

Data generated from the site activities can be grouped into two broad categories: 

w Field data, such as data collected during VOC screening; and 

Chemical data for environmental samples generated by the project laboratory and 
accompanying QNQC data package deliverables as required for DQO Level II and Level III. 

These data will be compiled and managed using a central project filing system. The field and 
laboratory data filing system will be a manual storage system established at the OHM'S field office at the 
Site. Field and laboratory data will be filed chronologically. Field log books, sample logs, sample data 
sheets, chain-of-custody records, laboratory log books, and laboratory calculation sheets shall be labelled 
with a task number and date. 

10.2 GENERAL PROCEDURES FOR DATA REVIEWNALIDATION 

Level I data (e.g., health and safety screening for VOCs) will be reviewed to ensure that the 
acquired data is of acceptable quality. This review will include calibration and maintenance records for 
each applicable instrument, and field logbooks to verify that appropriate SOPs were followed. The 
acceptance of field instrument screening data is based upon the satisfactory calibration of the instrument 
as described in the instrument SOPIdirections and the collection and analysis of samples as per the 
associated SOPIinstrument directions. 

10.2.1 Level I Data 

Level I data (e.g., screening for VOCs) will be validated by reviewing calibration and 
maintenance records for field instruments and field logbook information associated with individual data 
sets to ensure that appropriate SOPs were followed. Data validation, therefore, will be qualitative, and 
will focus on whether field screening data are of acceptable quality based upon supporik~g 
documentation. Acceptance or rejection of data will be determined by the judgement of experienced 
field personnel familiar with the SOPs. 

10.2.2 Level III Data 

Generation of the Level 111 data will include the analysis of QNQC samples, including blanks, 
calibration and reference standards, and possibly spiked samples in some instances; however, a complete 
CLP QNQC analysis program will not be performed for these samples. Items that will be reviewed to 
validate the data include: 

1- Integrity and completeness of the data package, 

2- Holding times from sample receipt at the laboratory to sample extraction and analysis or 
holding times from sample receipt to analysis, as appropriate, 

3- Trip blank and laboratory method blank sample results, 

4- Matrix spike, matrix spike duplicate, and replicate analyses, 

5- Surrogate recoveries, 
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DATA REDUCTION AND VALIDATION 

6. Field blank sample results, and 

7- Field duplicate results. 

Data validation will be a qualitative process. Review of precision, accuracy, representativeness, 
completeness and comparability criteria will be included whenever measurement data are reviewed. The 
analytical laboratory will provide numerical precision and accuracy data that will be compared to the 
acceptance criteria. Precision and accuracy values for project data sets that are within the ranges for the 
type of sample and analytical method used will be considered acceptable. In some cases, data of 
apparently poor precision andlor accuracy may be somewhat useful. The judgement to accept such data, 
with appropriate qualifications, will be made by a data validator with appropriate technical expertise. 

103 DATA REPORTING 

The Resident Officer in Charge of Construction (ROICC), will be provided all analytical results 
by the OHM Project Manager, Phil Tully. Entries with associated quality assurance limitations will be 
appropriately flagged. 

The project Laboratory will report the data in a certificate of analysis format. Sample analytical 
results and accompanying QNQC sample results will be reported to the ROICC on computer diskette 
files suitable for transfer to the spreadsheet data base. 

Analytical data will be identified according to the project laboratory's procedures for establishing 
sample lots, so that sample analysis data can be matched to corresponding QNQC samples, control 
charts, and calibration data 
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11.0 PERFORMANCE AND SYSTEM AUDITS 

11.1 AUDITS 

QA audits are performed to ensure and document that required procedures and QNQC measures 
are being used by laboratory personnel to provide data of acceptable quality, and that subsequent 
calculations, interpretation, and other project outputs are checked and validated. Both scheduled and 
unscheduled audits are included in a QA program. In addition, technical and peer reviews will be 
conducted by designated laboratory personnel and senior managers. 

The designated QA Manager of the subcontractor laboratory will conduct system, method, and 
performance audits of laboratory activities. These audits will be performed in accordance with the 
subcontractor laboratory QNQC plan. If the audits identify issues affecting the reliability of data 
reported by the laboratory, the QA Manager will take appropriate corrective action. In addition, the 
QAIQC Officer may perform independent system and performance audits of the laboratory. 

11.2 SYSTEM AUDITS 

A system audit is conducted to ensure that the mechanisms or structures that are in place for a 
selected project activity contain the necessary components to meet overall project requirements, and to 
assess whether personnel in laboratory settings are adhering to established procedures and QNQC 
requirements. Examples of activities that could be audited include laboratory analysis and sample 
tracking programs and data management systems. A system audit of a sample tracking program may 
include an evaluation of the methods used to ensure that appropriate sample custody is maintained 
throughout the receipt, preparation, extraction, and analysis steps within the laboratory, and that 
laboratory personnel are familiar with and use the sample tracking system effectively. The overall 
objective of a system audit is to assure that the QNQC framework that bas been developed is adequate to 
maintain acceptable data quality, and is being followed by laboratory personnel. 

System audits may include the assessments of: 

Laboratory analytical programs, including equipment calibration, use of QC samples (e.g., 
blanks, spikes, reference standards, and duplicates), and documentation regarding solvents 
and reagents used in sample preparation 

Sample tracking systems. preventive maintenance programs, and data storage and reporting 
systems for subcontractor laboratories involved in chemical and physical testing 

Data validation procedures and in-house management and statistical evaluation of validated 
data 

11.3 PERFORMANCE AUDITS 

A performance audit, based upon a quantitative review of QC samples (including blanks, 
reference and calibration standards, and duplicates as applicable) is considered appropriate for the project 
for Level II and XU data. Performance audits of Level I analyses will be qualitative and focused on 
adherence to calibration and screening protocols. 
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The performance audit of Level III analyses will focus on the precision and accuracy of 
measurements through quantitative evaluations of reproducibility, and will also include assessment of 
blanks and matrix spikes to determine whether cross-contamination or matrix interferences are occurring. 
Sampling decontamination procedures will be evaluated through review of data from rinse blanks and 

duplicate samples. The performance audit for Level I1 data will include review of maintenance and 
calibration records. 

The required data levels and anticipated end uses for the specific types of information being 
gathered will affect the level of detail required for performance audits, e.g., evaluating the quality of data 
from headspace screening (Level I data) requires only an assessment of sample handling techniques, site 
conditions, and instrument calibration, whereas more sophisticated sampling that includes spikes, 
duplicates, and blank samples requires a more rigorous QA review. Details regarding the specific types 
and frequency of collection of QC samples to be included in various data collection activities are provided 
in Sections 3 and 5 of this plan. 
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12.0 PREVENTATIVE MAINTENANCE 

12.1 SUBCONTRACT LABORATORY 

The subcontract laboratory is expected to perform preventative maintenance on all analytical 
instrumentation in order to minimize instrument downtime and the need for corrective action(s). 
Preventative maintenance procedures for the subcontract laboratory are found in Appendix A. 

12.2 FIELD INSTRUMENTATION 

The photoionization detector will be maintained as described in Section 7 (Air Monitoring) of the 
Health and Safety Plan. 
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13.0 CORRECTIVE ACTION 

Corrective actions may be required when an out-of-control situation occurs. This type of 
situation can occur in either the field/sampling or the laboratory and may adversely affect data quality or 
quantity. Each of these areas is addressed below. All corrective actions will be noted and the 
documentation will be provided to the appropriate OHM and/or client management. 

13.1 FIELD SAMPLING 

Field sampling situations which may require corrective actions include, but are not limited to: 

1. Unavailability of predetermined sample locations 
2. Improperly'packaged samples 
3. Mislabeled samples 
4. Deficient execution of FSQAP 

These situations will be corrected through discussions with the sampler, Project Chemist, Project 
Manager and laboratory, if required. If necessary, the client representative will also be notified. Part of 
the corrective action will be to ensure that procedures are writtenlamended to alleviate the problem, if 
possible. Corrective actions will be implemented at the lowest possible management level to speed 
resolution. 

13.2 LABORATORY 

No analytical corrective actions will be performed by OHM. Laboratory corrective action(s) may 
be required if: 

1. Any QC data is outside of the acceptable limits for precision and accuracy. 

2. Any blanks or laboratory control samples contain contaminants above acceptable limits. 

3. Undesirable trends are detected in spike and/or surrogate recoveries, or duplicate sample 
RPD. 

4. There are unusual changes in the method detection limits. 

5. Deficiencies are detected by the QA department during internal or external audits or from the 
results of performance evaluation samples. 

6. Inquiries concerning data quality are received from the Contracting Officer. 

Corrective action procedures for out-of-control events in the following areas will be included in 
the contract laboratories Quality Assurance Plan (to be submitted prior to mobilization). 

1. Incoming samples 
2. Sample holding times 
3. Instrument calibrations 
4. Practical quantitation limits 
5. MethodQC 
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6. Calculation errors 
7. Laboratory audits 

Short term corrective actions are initiated and performed by the analyst during sample analysis 
procedures. These corrective actions are necessary for analyses to be completed successfully. Examples 
of the situations requiring corrective actions are listed below: 

Instrument performance does not meet acceptable criteria 
Standard degradation/volatilization during storage 
Results of calibration check standard are outside of acceptable range 
Contamination identified in blanks. QC samples or the instrument 
Quality Control data is outside of acceptable limits 

Long term corrective actions may be initiated to correct repetitive problems, unusual occurrences 
or trends, or as a result of interndextemal audits. A long term corrective action will include some or all 
of the following, depending upon the type of irregularity: 

Review of relevant data 
Evaluation of detection limit(s) 
Standards validation 
Evaluation of instrument and equipment performance 
Re-analysis of sample 
Evaluation of contamination and matrix interference effects 
Training 
Reviewlrevision of operating procedure 

Other causes for corrective actions may include: 

Client identified errors in analysislreporting 

Data review corrective actions - Errors, deviations and omissions from standard laboratory 
protocols identified during a review for QC data quality and compliance with overall quality 
objectives may result in corrective action(s). 

Client recommended corrective actions 
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14.0 DELZVERABLES 

OHM will provide the U.S. Navy the following deliverables: 

Contractor Production Reoort (CPR) will include all sampling activities which were 
performed during each day of on-site activities. All available data will be indicated on the 
Sample Summary Matrix. The CPR will also list all applicable personnel and equipment and 
any expendables purchased which were needed to complete the days activities. Any field 
modifications will be noted on the CPR. Additionally, all problems encountered and 
corrective actions will be noted. 

Samole Summaw Matrix will include all analytical and quality control sample numbers and 
locations, date sampled, whether the sample was a grab or composite and the analyses 
performed. There will also be space for sample specific comments. This matrix will be 
updated when samples are collected and the modified matrix will be included as an 
attachment to the CPR. 

Qualitv Control Summarv R e ~ o r t  will be submitted to the Navy upon completion of site 
activities. All quality control measures which relate to sampling and analyses of relevant 
matrices will be discussed. The QC discussion will include laboratory data, tables, graphs, 
calibration curves, standards used and any other information necessary to provide a full 
discussion of applicable QC, including any problems encountered and corrective actions 
taken. 
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3.0 STATEMENT OF POLICY 

American Environmental NetwokMaryland (AENMD). Inc. provides a wide range of analytical 
services, covering soil, air and water pollution, environmental impact assessment, industrial 
process control, effluent and emission pollution control, and researth and development for 
hazardous waste management. Each of these activities requires laboratory data for decision 
making. To be valuable these data must accurately describe the characteristics and concentrations 
of constituents in the sample submined for analysis. At AENMD high standards for precision and 
accuracy of data are maintained by a Quality Assurance Program that insures documented quality 
control measures at all levels. 

Specifically, the objectives of the AEN-MD QNQC Program are to: 

o Estimate the reliability [accuracy) and reproducibility (precision) of each analytical system 
in a cost effective manner. 

Allow the early recognition and correction of problems which might affect the reliability 
and reproducibility of data. 

Achieve a level of data quality that meets CLIENT requirements for completeness, 
precision, accuracy, representativeness, comparability and dependability. 

AEN-MD is fully committed to achieving levels of data quality that meet user and regulatory 
requirements for completeness, precision, accuracy, representativeness, comparability, and 
dependability. In order to meet these levels of proficiency, AENMD has instituted the Quality 
Assurance Program described in this manual. This QA plan, in conjunction with the Standard 
Operating Procedures provides for a program with superior quality objectives and should be 
utilized for all laboratory projects. 

In addition to it's Columbia, Maryland laboratory, AEN-MD operates on-site laboratories (referred 
to as OSL) and mobile labs (ML). The same high quality standards are applied to work performed 
at these facilities as those used at the Maryland lab. 

This QA Plan has been prepared by the Quality Assurance Ofiicer. It is subject to a minimum o i  
an annual review process and revisiondadditions are make as necessary to insure compliance with 
regulatory requirements and Good Laboratory Practices (GLP). 
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4.0 ORGANIZATION AND RESPONSIBILITIES 

AENMD is part of American Environmental Network, Incorporated, which has its headquarters in Mt. 
Lakes, New Jersey. Figure 4-1 illustrates the organizational structure of AENMD. 

General Manager 

The General Manager has overall responsibility for the quality of work produced by American 
Environmental Network, Inc. The General Manager uses the independent function of the Quality 
Assurance Manager (QAM) to define and execute the Quality Assurance Program. 

Oualitv Assurance Manager 

The Quality Assurance Manager (QAM) has responsibility for the establishment and execution of the 
Quality Assurance Program and for defining and measuring the overall program effectiveness. 

The QAM reports directly to the General Manager, and is empowered with the required authority and 
organizational freedom to independently implement an effective program. 

The QAM is responsible for reviewing and revising the Quality Assurance Program on a continuing basis 
to assure compliance with the latest revisions of applicable regulations. A formal review of the program is 
performed annually. 

Laboratorv Manaeer 

The responsibility for compliance to the general workmanship and standard practices, shall be vested in 
the Laboratory Managers. 

The Laboratory Managers have responsibility for directing the laboratory operational groups to adhere to 
the QAlQC program. This responsibility is met through the following steps: 

o recruiting, hiring, and training suitably qualified personnel 
o allocating sufficient staff, time, materials, and equipment to accomplish required tasks 
o integrating QC measures into the job descriptions of the laboratory personnel so that each 

employee is responsible for the quality of the work hdshe produces 
o efficiently responding to corrective action requirements identified by QAM 
o assignment of SOP writing to the appropriate laboratory personnel 
o review and approval of SOPS 

Proiect Owrations Director 

The Project Operations Director has responsibility for overseeing all Project Manager. The Project 
Operations Director also coordinates many of the technical details of a project with clients. The Project 
Operations Director may recommend methods or suggest alternative methods based on client needs. The 
Project Operations Director reports directly to the General Manger. 

Laboratorv Suwrvisor 

The laboratory supervisor plays a key roll in the implementation of the Quality AssuranceIQuality Control 
Program. The supervisor is responsible for the quality of data generated by hidher group. All operations 
performed in hidher section must comply with internal Standard Operating Procedures and individual 
contract requirements. The supervisors must train analytical personnel, prepare or update SOPS for each 
operation, and instruct analysts to perform QC ch&. The supervisors assure that al l  QC criteria for each 
data set have been met before releasing results for reporting. Additionally, the supervisor documents 
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nonconformance events and corrective actions taken. The laboratory supervisor reports directly to the 
laboratory manager. 

The analyst is responsible for following the appropriate methods, documenting hizlher activities and results 
concisely, and implementing the QC checks which are defined in the SOP'S. The analyst is expected to 
produce data of measurable quality and, therefore, must evaluate the outcome of QC samples as part of 
the analysis. As the first line of control, the analyst can identify quality problems and initiate a Project 
Discrepancy Report (PDR) that addresses the problem to the laboratory supervisor. 

On-Site and Mobile Laboratorv Analvst 

The analysts employed to work at the OSVML have the same responsibilities as do analysts at the 
Columbia, Maryland facility. They are also responsible for following project specific SOPS and have the 
responsibility for routine maintenance and care of the instruments under their control. The OSVML 
laboratory chemist reports directly to the General Manager, with the support of a project manager and the 
QA Manager. 

The Project Manager (Phi) has the responsibility of ensuring that dient projects are completed in a timely 
manner. The project manager is the clients point of contact with the laboratory. The project manager has 
the responsibility of contacting the client with any problems encountered during sample analysis. The 
project manager reports directly to the Project Operations Director. 

Sam~le Custodian 

The sample custodian has the responsibility of verifying that all samples meet laboratoiy acceptance criteria 
for conditions and preservations prior the analysis. The sample custodian also has the responsibilityof 
entering sample information into the LIMS and distributing paperwork to the various analytical 
departments. The sample custodian reports directly to the Project Operations Director. 

It is  imperative that each manager, supervisor, chemist, and technician be familiar with these quality 
objectives and to follow this plan. It is the responsibility of each individual to carry out this plan with the 
Utmost attention. 
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5.0 QUALITY ASSURANCE OBJECTIVES FOR PRECISION, ACCURACY AND METHOD DETECTION LIMITS 

Tables 5.0 (A) - 5.0 (2) have values representing targets controls for accuracy, precision and method 
detection limits for methods performed at AEN-MD. Wherever possible, actual method detections limits 
determined at AEN-MD are referenced. Other control limits and target detection limits are from published 
EPA methods. It is our intention to replace published targets with internally determined control limits and 
detections limits as soon as the results are available. 
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Method No. - Matrix 

EPA Method 801 EFF Bromodkhloromethene 
Bromofon 
Bromomethane 
Carbon tetrachloride 
Chlombenzene 
Chlomethanae 
2Chlorwlhykinyl elher 
Chlorofon 
Chloromethane 
Dibromochbromethane 
1.2-Dkhbmbenme 
1 ,tD'chlombenme 
1 -4-Dkhlombenme 
1.1-Dichlomlhane 
1.2-Dkhbmethane 
1.1-Dkhbroethene 
trans-1.2,-Dkhloroelhen. 
1.2-Dlchloropropmne 
clr-1.3.Dlchbropmpens 
trans-1 -3-Dkhloropropene 
Methybne chloride 
1.1,2.2-Telrachlorwthane 
Telrachbmelhene 
l,1,1-Trichloroethane 
1.1.2-Trichbroetham 
Trichloroelhene 
Trkhlorolluoromelhlne 
Vinyl chloride 

'MDL - MDLa are detenlned using 40 CFR Part 136 Apppentiu B 

" - QC targets derived from lllerature 

QUALllY ASSURANCE OBJECTNES 

Precision Conc. h m c Y  
XRSD" 2 

Conc. 

Ssdion No: 5.0 (C) 
Rwkbn No: 1 

Dale : Sspt 1894 
Papr: 1 of 1 

A - Value8 derived fmm litantun 
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OE'O 
SS0'0 
CVO 
6L'O 

160'0 
LL'O 
E2.O 
CL'O 

180'0 
80'0 

L L'O 
OL'O 
0' I 

01'0 
CZ'O 
91'0 
BL'O 
0' I 

62'0 
EZ'O 
22.0 

190'0 
690'0 

9'2 
BL'O 
BL'O 
EL'O 
CL'O 
ST0 
n'o 

BS0'0 
160'0 

w'o 
EZ'O 

MS 
OLOB POUIOW Vd3 



L9'0 
BE'O 
LC0 
OE'O 
s 1'0 
9c'O 
LVO 
t2'0 
02'0 
81'0 
12'0 
81'0 
L' t 

LE'O 
wo 
*l.O 
01'0 
0.L 

ZVO 
ZVO 
8E'O 
EVO 
8 L'o 
69'0 
92'0 
CZ'O 
E9'O 
LVO 
0C.o 
08'0 
12'0 
81'0 
s VO 
BE'O 

z lo z :em 
nisL ldes : 400 

1 :ON UqWW 
(3) O'S :ON UWe 



Method No. - Matrlx 

EPA Method 801 1 OW 
GW 
S 
Sad 
hw 

QUALIM ASSURANCE OBJECTIVES 

%&an No: 5.0 (U) 
Revbbn No: 1 

Date : S I p l  1994 
Page: 1 d 1 

" - QC tarpets dsrivad from lbnture 

- Valuer dsttved from litanlure 



Method No. - Malrix 

€PA Mehod BOZO S 
Sed 
HW 

Benzena 
Chbrobenzene 
1,4-Dichbmknzene 
l.3dkhlorobezene 
1.2-Dlchlorobenzene 
Ethyl benzene 
Toluene 
Xybner 

Benzene 
Chbrobenzene 
1 -4-Dlchbmbanzene 
1.3dkhlorobszena 
12-Dkhlorobenzene 
Ethyl benzene 
Toluene 
Xybnes 

%DL - MDL h denlnad uahg 40 CFR Pan 138 Appendbr B 

" - QC Target8 dewbd horn libraturn 

QUALITY ASSURANCE OBJECTIVES 

Precision Conc. Accuncy Conc. 
XRSD* !2K!w 

Sedan No: 5.0 (F) 
Ravkbn No: 1 

Dale: Sepl1OB) 
Page: 1 o f t  

part end molkp 

-Valuer darlved horn atereture 



10'0 
10'0 
10'0 
YO 
10'0 
0'1 
F0'0 
10'0 
20'0 
10'0 
10'0 
10'0 
L0'0 
10'0 
0'0 
CO'O 
CO'O 
WO 
C0'0 
10'0 
L'z 
ma 
10'0 
20'0 
CO'O 
10'0 
10'0 
10'0 
CO'O 
10'0 
10'0 
20'0 
S0'0 
LO'O 
50'0 
20'0 
L0'0 

m 
law 



Method No. - Malrlx 

SPA Melhd 8021 GW 2-Chbmloluene 
SW 4-Chlomloluene 
S terl-btylbsnrsno 
Sod 124-Trimlhylbenzene 
HW sac-Butylbsnzene 

plaopropylloluene 
1,s-Dibrobsnzane 
1.4.Dithbr0b~1~0ne 
n-Butylbenzene 
12-Oichlombsnzenee 
1.2-Dibmmo-3Chbrpropane 
1.2.4-Tfkhbmbenzene 
Hsxs~brobutadlens 
Naphthalene 
1 -2.3-TrMbrobenrene 

W n  No: 2.0 (0) 
Rsviabn No: 1 

Dab: Sept 1804 
page: 1 Of 1 

QUALIM ASSURANCE OBJECTIVES 

Predrbn Conc. Accuracy 
%RSD' 

Conc. 
&!lE 

MDL 
M X h  

.. - OC largela derived from IHeralurs 

A - Values dehed hom Illeralure 



Melhod No. 

EPA Melhod 608 EFF Aldrln 
oenc 
II-BHC 
M H C  
rBHC 
Chlordane (technlul) 
4.4'-DDD 
4.4'-DDE 
49'-DOT 
Dieldrin 
Endorubn I 
Endorutfan II 
Endorunan aulfale 
Endrin 
Endrin aldehyde 
Heplachlor 
Heplachlor epoxide 
Methoxychlor 
Toxaphene 
PCB1016 
PCB1221 
PCB1232 
PCB1242 
PCB1248 
PCB1254 
PCB12BO 
a.Chlordnnn 
rChbrdane 
Enddn kelone 

'MDL - MDLa are delermlned using 40 CFR Part 136 Apppendii B 
" 

-PC lagels derlved horn litenlure 

QUALITY ASSURANCE OBJECTIVES 

Conc. Accuracy 
KR' 

Conc 
&!@ 

section No: 5.0 (H) 
RevWon No: 1 

Dab : &pL 1904 
Pagr 1 of 1 

MDL' 
p k  and makg 

A -Valuer derked fmrn Ytenlure 



Method No. 

EPA Method 8080 SW 
GW 

Aldrin 
a-BHC 
LBHC 
bBHC 
pBHC 
Chlordane (technbl) 
4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
Dimldrin 
Endosulfan I 
Endosunan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Hsptachlor 
Heptachlor epoxlde 
Methoxychlor 
Toxsphene 
PCB1018 
'PCB1221 
PCB1232 
PCB1242 
PCB1248 
PCB1254 
PC&1280 
~Chbrdane 
pchlonlane 
Endrin ketone 

'MDL - MDL I, denlned uslng 40 CFR Part 138 Appendix B 

" - QC targels dewbd fmm IileWtUm 

QUALITY ASSURANCE OBJECTMS 

Sadlon No: 5.0 (I) 
Ravhbn No: 1 

Dab : SlpL 199) 
Page: 1 of 2 

MDL' 
puL and mPlka 

- Values defhwd horn Ibrrtum 



Method No. - M a w  

Aldrh 
d H C  
uenc 
baHC 
pBHC 
Chlordane (lechnlul) 
4.4'-DDD 
4,4'-DDE 
4.4'-DDT 
Dmldrin 
Endosultan I 
Endosultan II 
EndosuUan ruUale 
Endrin 
Endrin aldehyde 
Haptachlor 
Heptachbr epoxide 
Melhoxychbr 
Toxaphene 
PCB1016 
PCB1221 
PCB1232 
PC51242 
PC51248 
PCB1254 
PCB1260 
oChlordane 
pChbrdane 
Endrln ketone 

'MDL - M D b  am determined urinp 40 CFR Part 136 Apppandlx B 

" - QC targeb derived horn lilemtum 

QUALIM ASSURANCE OBlECTNES 

Prscirkn Conc. M m c Y  
?(RSD" 1(7 

Conc. 

Section No: 2.0 (I) 
Revltbn NO: 1 

0 : Sspt. 1994 
Page: 2 of 2 

A - Values dsrtued horn lirature 



Melhod No. @.I& 

EPA Method GW. Gasollne Range Organicr 
BOlS-ModYad SW Dbwl Range Organb 

Soil Gasollne Range Organiu 
Sed Diwl Range Organicr 

" . ac Targel, dewbd horn lltemtum 

A - Valuer derived horn Illentun 

Sadin No: 5.0 (J) 
Revisbn No: 1 

Dab : sap1 1984 
page: l d l  

QUALIM ASSURANCE OBJECTIVES 

Preclrion Conc. Aaumcy 
KRSD -%L 

Conc. 
&Qag 

MDL' 
rw~L m d  mlkp 







CW'O 
910.0 
OEO'O 
CLO'O 
LIO'O 
910'0 
Sb'O 
EbO'O 
12'0 
LZ'O 
99'0 
wo 
LZ'O 
e'L 
E'z 
e'L 

lo I :06rd 
~61 I~W : eiro 

I :ON UqwAOlA 
(0) O'E :ON UqDoS 

- xlnnw 'ON polnsw 



Method NQ, b!& 

EPA Method 8310 S 
Sed 
HW 

Nmphthmlene 
Acenaphthylene 
Acenaphthene 
Fluomno 
Phensnthrene 
Anthrscsne 
Fluoranthmne 
Pymne 
Benzo(a)anthrscsne 
Chlysene 
Benzo(b)horanthene 
Benzo(k)fluomanthene 
Benzo(a)pymne 
Dhnzo(a.h)anthracsne 
Bsnzo(g,h,l)pelylene 
Indeno(l,2,.3cd)pymne 

QUALrrY ASSURANCE OBJECTIVES 

PDCISIO~ Conc. Accuracy 
%RSO" 3 . c  

Conc. 

Sadion No: 5.0 (0) 
Revkbn No: 1 

Dab : Sept. 1994 
Page: 2 of 2 

MDLA 
pa& and malkp 



Method No. - Matrn 

EPA Mslhod 8330 OW 
(Low-Level, SW 
salng out) 

QUALITY ASSURANCE OBJECTIVES 

Ocbhydwf ,3.5,7-twonitro- 
1.3.5,7-Ielraazoc!ne (HMX) 

Hexahydm-1.3,s-trinilro- 
1.3.5-Marine (RDX) 

13.5-Trimilrobenzene (l,3,5-TNB) 
1.3-Dilrhobenrene (1.3-DNB) 
MethyC2.4.6-lrinUmphenylnI(ramIne 

(tetryl) 
Nilmbenzene (NB) 
2,4,6-Thilrotoluens 2,4,&TNT) 
4-Amino-2,WinMotDluene (44mDNT) 
2-AmIno-4,Wm~mto*rne (2.Am-DNT) 
2.4-Dln%mlotuene (2,4-DNT) 
2.6-DlnlVolOluene (2.6-DNT) 
2-NHroto~uene (2-NT) 
3-Nitrotoluene (3-NT) 
4-Niimtoluene (4-NT) 

Precirden Conc. Accunc~ 
XRSD- - HR" 

Conc. 

Sedion No: 5.0 (P) 
bvbbn No: 1 

Date: Sew 1894 
Page: 1 of 3 

MDL' 
gsA and mPlkp 



Method No. - Metrbc 

EPA Method 8 3 M  OW 
(Hbh-Lml) SW 

QUALITY ASSURANCE OBJECTIVES 

Precision Conc. A W ~ W  
KRSD' &@ nR" 

Conc. 

Sedbn No: 5.0 (PI 
Revhbn No: 1 

Dab : Sept. 1994 
Pa*: 2 013 

MDL' 
goit and mlkp 
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wnlsrq wcq payep senlmA - 7 

LL'O 
S8'0 
EBO 
BE 
L'L 
Z'L 
2.1 
MI'O 

WO 
1'1 
v L 
C' L 
LL 
C9'0 
E'L 
r L 
LWO 
('L 
CL'O 
L8'0 
L'L 
88'0 
L9'0 
EL0 

ISZU 
LBI-LL 
LSL-LL 
0s L-zs 
ZBL-2s 
0s L-Lt 
8rL-W 
LQL-9C 
LZPO 
ZBL-LE 
EBL-LI 
LZTO 
012-0 
9s L-rs 
K2-a 
SS L-6t 
SSL-6s 
06L31 
9SL-6s 
06 L-8 1 
6tL-ES 
$12-a 
8Cl-LS 
S0E-a 
OEPCL 
09L-LE 
Ot l-OL 
ZCZ-0 
69LSt 
SS LSE 
LSL-LC 



Method No. - Matrix 

EPA MeUlod 625 EFF AcsnophVlens 
Acsnaphthybne 
Anthnmne 
Bsnzo(n)anthramne 
Benro(b)tluoranlhene 
Benzo(k)nuoranthsne 
Bsnzo(a)pymne 
Benzo(g.h.l)perybne 
BenzylbulylphlhPlale 
Bir(2chlomethyl)elher 
Bir(2chbroeWoxy)melhana 
Bb(2chbroiropropyl)slher 
B'~(2~thylhexyl)phlhnkle 
4-Brmphenylphanylelher 
2.Chbronaphlhabne 
4Chlorophenylphenyblhsr 
Dibsnzo(a.h)anlhrnmne 
Dkn-bulylphthahla 
1.2-DMlorobenzene 
1.3-Dkhlombenzene 
1.4-Dkhbrobenzane 
3.3'-Dichbrobanridine 
Dmthylphthabte 
Dlmlhylphlhmlnle 
2.4-Dinilrotoluana 
2,8-Dlnllmtokrene 
DCn-Odylphlhalste 
Fluorantheno 
Fluomne 
Hsxachbrobenzene 
Hexachlombutadlene 
Hexschlomathme 
indeno(l,2Jcd)pynne 
lsophorone 
Nslhnbne 
Nilrohnzene 
N-NilmrodCn-propylsmine 

QUALrrY ASSURANCE OBJECTIVE& 

Prsclsion Conc. Acwracy 
WRSD" 2 

Conc. 

&dbn No: 5.0 (S) 
Revbbn No: 1 

Dab : L p l .  1904 
Page: 1 of 2 

MDL' 
m/L and nwkp 



Method No. 

EPA Method 625 EFF Phenanthnne 
Pymne 
1.2.4.Trichbrobenz(lne 
4-Chbm-3-Methylphend 
2-Chbrophenol 
2,CDichbrophenol 
2.4-Dirnelhylphanol 
2,4-DlnPmphenol 
2-MelhyU,6dlnHrophenol 
2-NHrophenol 
CN'ilrophenol 
Penlachlomphenoi 
Phenol 
2.4.6-Trichlorophenol 

'MDL - MDL k dennlned uslng 40 CFR Pan 136 Appendix B 

- CIC Tarpala dewbd horn literalum 

QUALITY ASSURANCE OBJECTIVES 

Pmcision Conc. Accuracy 
%RSD" %R' - Conc. 

&@ 

Sedbn No: 1.0 (S) 
R e W n  No: 1 

Date : %pL 1994 
page: 2 of2 

MDL' 
@ and mnkp 

A - Values deriwd horn I'Lntum 



EPA Mthod 8240 OW 
SW 
s 
*a 
HW 

Amlone 
AmtoniMb 
Ally1 Chloride 
Banzene 
Benryl chbrlde 
Bmmodkhbromtham 
Bmnoform 
Bmmomelhanr 
2-Bulmone 
Carbon dkuKd8 
Carbon mlnchbrlde 
Chbmbsnzene 
ChlomdibmmomeUlane 
Chbmelhane 
2-Chloro@lhyEvl~yl elher 
C h W n n  
Chlomnwlhme 
Chlompmns 
12-Dlbmmo-3- 
chbropmpane 

Dlbromoelhane 

1.1-0lchbmthana 
1,~-D'ibmethme 
1 -1-Dlchlomalhene 
Inn8-1,2.Dlchlomelhene 
1,2-Dlchbmpropane 
clrl J-DWbmpmpsns 
Inns-1.3-D'ibmpmpsna 
Ethybentene 
Elhyl Methawyble 
2-Hexanone 
lsobutyl alcohol 
MeVlacrylonllrib 
Methylane chloride 
Methyl bdids 
Methyl mthauyhle 
4-MeIhyCZ-penlanone 

W n  No: 5.0 (TI 
Mvbbn No: 1 

Dlt.: Slpt. tow 
Pap.: 1 of2 

QUALITY ASSURANCE OBJECTIVES 

Predrion Cone. Asafnc~ 
XRSD A 

Conc 
BmlZ 

MDL' 

1.2 
1.2 

loo. 
2.8 

100. 
100. 



yethod NO. m ! x  

EPA Method 8240 OW 
SW 
S 
Sed 
Hv.' 

PantachloroeUlane 
Propdonilrib 
Styrene 
1,1.1,2-TeIrachbr0t)Lane 
1.1.2.2-Teb~chbr~th~n~ 
Tetrechbmethene 
Toluene 
l,l,l-TrWllomLene 
1,l.Z-Trichloroethene 
TrichbmsVlene 
1,2.3-Trkhbmpropane 
Vlnyl acetate 
Vinyl chbride 
Xybnsr (total) 

'MDL - MDL b dennlned urlng 40 CFR Pad 138 Appendix B 

" - PC Target# dervbd horn liiermlure 

QUAL[TY ASSURANCE OBJECTIVES 

Prechlon Conc. Acwracy 
R S D  KR - Conc. 

&gg 

Sedan No: 5.0 CT) 
Rwhbn No: 1 

Data : I p L  1994 
Page: 2 of 2 

MDL' 
jmA and mkp 

A -Values dowed horn Metaturn 



Method No. . - Matrix 

EPA Method 8260 GW 
sw 
Soil 
Sed 

Benzene 
Brornobdnzene 
Brornochbmmsthane 
Bmrnodkhbrornelhane 
Brornoform 
Brornomelhane 
n-butylbsnzene 
aeo8ulylbsnzens 
tart-Butylbenzene 
Carbon lelrachbrkle 
Chlorobenzsne 
Chbroethans 
Chloroform 
Clommelhane 
2Ghbmlolusne 
4.Chbmloluene 
1,2-Dlbrorno-3chloroproplne 
Dlbrornochbromelhane 
1.2-Dlbromoelhane 
Dlbromomelhans 
12-Dkhlorobenzens 
1.3diJlbrobenzene 
1.4-Dlchlombenzene 
Dichlorodiuorornelhpns 
1.1-Dlchlomslhsne 
1.2.Dlchbroslhane 
1.l.Dlchloroelhene 
ds-1.2-Dlchloroelhane 
Inns-1.2-Dlchloroalhene 
1.2-Dlchbropmpane 
1,3-Dbhbropropane 
2,2-Dlchbropropane 
1.1-Dlchloropropane 
Elhylbenzsne 
HexachkmbuMbne 
lsopropylbenzene 
p-laopropyltolusne 
Mslhybns chbrlds 
Naphlhabne 
n-Propylbmzene 
Styrene 
1,1,1,2-Telrachbmethms 
1.1.2,2-Telrachbroelhans 

QUALITY ASSURANCE OBJECTNES 

Precision Conc. Accuracy 
%RSD 1(R 

Conc. 

SIdbn No: 6.0 (U) 
Revhbn No: 1 

Data : Sept 198) 
paps: 1 Of 2 



Method No. - Matrlx 

EPA Method 8260 GW 
sw 
Soil 
Sed 

Tetrnchlomsthene 
Toluene 
1.2,3-Trlchbmbenzene 
1 J.4-Trichlombenzene 
1.1.1-Trichloroelhane 
1.1.2-Trlchbmethane 
Trichbmethene 
Trichbmnuommethane 
1.2,3-Trichbmpmpsna 
1.2.4-Trlmethylbenzans 
1.3,S-Trimethylbenzane 
Wnyl chloride 
o-Xybne 
o+p Xybne 

'MDL - MDL b dennined using 40 CFR Pant 138 Appendk 0 

" - QC Targeb dewled (mm literature 

A - Value8 dertued from Illeralure 

QUALITY ASSURANCE OBJECTIVES 

Preclslon Conc. Accuncy 
%RSD - WR 

Conc 

Section No: 5.0 (U) 
Revbbn No: 1 

Date : a p t .  1994 
Page: 2 of2 



Method No. - Mabix 

EPA Melhod 8270 GW 
SW 

Acenaphlhene 
Acenaphthybne 
Acstophenone 
2dcelylaminonuorsne 
l-AcalyC2-thloure~ 
2.Amlnoanthraquinone 
Arninoazobenzene 
4-Arninobiphenyl 
Anilazine 
o-~nkidine 
Anthmcene 
Aramite 
Azlnphol-melhyl 
Barban 
Benzo(a)anthrocene 
Banzo(b)fiuonnthene 
Bsnzo(k)nuoranlhene 
Bsnzok ackl 
Benzo(g.h.i)psrybne 
Banzo(a)pyrene 
p-Banzoqulnone 
Banzyl lkohol 
bls(2.Chloroelhoxy)mIhane 
bls(2.Chbroelhyl)elher 
bis(2dhbroisopmpyl)eIher 
4-Bromophenylphenybder 
Bmmoxynil 
Butylbmnzylphthalate 
Caplsfol 
Captan 
Carbatyl 
Carbofuran 
Carbophenolhlon 
Chbrlenvlnphoa 
4.Chbmanllba 
Chbrobenzllale 
5-Chbro-2-meLylaniline 
4-Chbm-3-melhylphenol 
3-(Ch1oromsdyl)pyrkllne- 

hydmchbMe 
2Chlomnaphdabne 
ZChlorophenol 

QUALITY ASSURANCE OBJECTIVES 

Preclrbn conc. Accuracy 
XRSD' nR" 

SIdbn NO: 5.0 M 
Ravbbn No: 1 

Dale : I p l .  1884 
Page: 1 of 5 

MDL' 
mil and motkg 



Melhod No. - Mabix 

EPA Melhod 8270 GW 
SW 

4-Chlomphenylphenyklhef 
Chrysene 
Coumpohor 
pCrerldlne 
Cmloxphor 
2-Cydohaxyl4.C 

dmilrophenol 
Derneton-o 
Dernelon-a 
Diaunle (cis) 
DIaIble (IIOn8) 
2.4-Dhrnlnotoluane 
Dlbenz(a J)auldlne 
Dlbenz(a.h)anlhrawne 
Dibenzolunn 
Dlbenzo(a,e)pyrene 
Dl-n-butflphlhahte 
D i b n e  
12-Dkhbrobenzene 
1.3.Dlchloiobsnzsne 
I .4-Dkhbmbenzene 
3.3'-Dlchlombenzidlne 
2.4.Dkhbmphenol 
2.8-Dkhbmphenol 
Dkhbmvoa 
Dlcmlophos 
Dbthylphlhallls 
Dhlhylatllbeaterol 
Dhlhyl sulfate 
Dlmelhoale 
3.3'-Dhlhoxybenzldlne 
Dlmelhylsrninoazobenzens 
7.12-DhMybenz(a)anlhramne 
3,s-D'melhy~nzldlne 
a.a-D'mvlylphanelhyhlmlne 
2,4-Dimelhylphanol 
Dimethyl phlhahle 
I ,2-Dhllrobanzsne 
1.3-Dlnilrobanzsne 
1.4-Dinihobenzsne 
4,BDinitro-2-malhlyphenol 
2,4-DlnUrophenol 
2.4-Dlnllmtolusna 

QUALITY ASSURANCE OBJECTMS 

Preclsbn Conc. b ~ C Y  
%RSD" &gg - %R' 

Conc. 
&gg 
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EPA Melhod 8270 GW 
sw 

2.bDlnltrotoluene 
Dlnoup 
Dlnoseb 
5,s-Diphenylhydanloh 
Dknsclylphlhalate 
Diulfoton 
€PA 
Ethbn 
Ethyl carbarnate 
bis(2-Ethylhexy~phlhallale 
Ethyl malhanesulfonate 
Famphur 
Fensullothiin 
Fenthlon 
Fluchloralln 
Fluoanthene 
Fluorene 
Hexachbrobenzene 
Hexschlorobuladbns 
Hexachbrocyclopenbdbne 
Hexachlomethana 
Hexachbmphene 
Hexachloropropsne 
Hexamelhyl phosphoramlde 
Hydmqulnone 
Indendo(l.2.2cd)pyrene 
lsodrin 
lsophorone 
lsosafmb 
Kepone 
Leplophor 
Malalhbn 
Malek anhydride 
Mestranol 
MelhapyIibne 
Methoxychbr 
3-Melhycholanthmne 
4,4'-Methybnabh(2chbmanU11 
MelhylrmlhanenuUonate 
2-Methylnaphthabne 
Methyl panlhbn 
2-Melhylphmol 
3-Methylphenol 
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EPA Method 8270 GW 
SW 

4-Methylphenol 
Mevhphoa 
Mexaurbate 
Minx 
Monomlhphos 
Nabd 
Nsphthabne 
1,4-Naphthoquinone 
lhlaphthylamlne 
2-Naphlhylrrnlne 
Nlwtlne 
5-Nlmm.csnaphthene 
2-Nllrosnlline 
3-NPmanHine 
4-Niroaniline 
5-Nilro-o-anbidins 
Nilrobenzene 
4-Nfimbiphenyl 
NImkn 
2-Nitmphenol 
4-Nitrophenol 
5-Nilrootolu~ine 
4-NHmqulnolime-1-oxlde 
N-Nfimdibulylamine 
N-NiMdiathytamhe 
N-Nilrosodlphenylamlns 
N.Nllmlo4Cn.propylamIne 
N-Nlroroplpaikllne 
N-NHmropyrrlidlne 
Oaambthyl pyrophorphoramlde 
4.4'-Oxydlanlline 
ParaLbn 
Pentechbmbenzene 
Pentachbmnltmbenrsne 
Pentadbrophenol 
Phenamtin 
PhenanUlmne 
Phsnobarb~ 
Phenol 
1.4-Phenybnsdlamine 
Phonte 
Phorabns 
Phosmet 

QUALIT( ASSURANCE OBJECTIVES 

Pmciabn Cone. Accuracy 
I(RSD' m.!!m s 

Conc. 
w 
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Method No. - Matrix 

EPA Method 8270 GW 
SW 

Phospharnidon 
Phthalic anhydwe 
2.Piililne 
Plperonyl 8ufoxlde 
Pronamide 
Propylhhuncil 
Fyrene 
Pyrldlne 
Rerorcinol 
Safmle 
Strychnine 
SuifaUate 
Terbufos 
1,2,4,5-Tetnchlorobenzena 
2.3,4,6.Tetrachlorophenol 
Tetrachbmvlnphos 
Telraelhyl pyrophoaphale 
Thlonezlne 
Thlophanol (Bonzsnethbl) 
Toluene dlhocynnate 
o-Toluldhe 
1.2.4-Trlchlorobenzene 
1,4.5-Trlchlomphenol 
2,4.6-Trlchbrophenol 
TrMuralln 
2.4.5-Trimethyhnlline 
Trirnethylphosphate 
1.3.5-Trhkmbenzene 
Tris(2.3-dlbrompropyI)phosphsts 
TrCp-tolyl phosphale 
0.0.0-T~thylphosphorothbate 

'MDL - MDL b dennined uslng 40 CFR Pad 136 lrppendlx B 
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Precision Conc. Awrncy 
XRSD" 

Conc. 
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EPA Method 6270 S 
Ssd 
HW 

Acsnaphthene 
Amnaphthybne 
Amlophenone 
Z.Awly!amlnonuomne 
l -A~tyL2-thb~ma 
2-Amlno@nthnqulnone 
Amlnoazobenzene 
4-Aminobiphenyl 
AnLzlns 
odnlsidlne 
Anthrpcena 
Arame 
Azlnphos-methyl 
Bafban 
Bsnzo(a)anlhncane 
Benzo(b)fluonnlhene 
Banzo(k)fluoranthene 
Bsnzolc acid 
Bsnzo(g.h.l)pefylene 
Bsnzo(a)pyrene 
pBenzoqulnone 
Benzyl alcohol 
bh(2-Chlome1hoxy)methane 
bb(2-Chloroethyl)elher 
bb(2dhbmlropropyl)ether 
4-Bromophenylphenyblher 
Bromoxynll 
Bulylbenzylphlhalate 
Caplalol 
Captan 
Cafbafyl 
Cafbolunn 
Carbophenolhlon 
Chlohnvlnphos 
4Chbmanlne 
Chlombenzllale 
5-Chlom-2-methylanlRa 
4dhbro-3-melhylphenol 
3-(Chbromsthyl)pyrldlne- 

hydmchbffle 
Zdhlomnaphlhalens 
ZChbmphenol 
4Chbmphsnylphenyblher 

QUALITY ASSURANCE OBJECTIVES 

Predslon Conc. h n c y  
HRSD' - X# 

Conc. 
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Chryssne 
Coumpohos 
pCresldine 
Crotoxphor 
2-Cydohexyl4.6- 

dinilrophenol 
Derneton-o 
Dsmaton-s 
Dialale (cls) 
Diailale (trans) 
2,4-Diaminotoluens 
Dibenz(aj)acridlne 
Vbnz(a,h)anthracsne 
Dibenzofuran 
Dibenzo(a.s)pyrsne 
DCn-butylphlhaiate 
Dkhlone 
1.2-Dichlorobenzene 
1,3-Dibrobenzene 
1,4-Dichbrobenzene 
3.3'-Dkhbmbenzldine 
2.4.Dkhlorophenol 
2,6.Dkhbrophenol 
Diehbmvoe 
Dkmtophos 
Dhlhylphlhalate 
Dhthylsliibesteml 
Dhthyl sulfalo 
Dimethoale 
3.3'-Dimathoxybanzldlne 
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6.0 SAMPLING PROCEDURES 

At this time AEN-MD is not involved with Field Sampling activities. This section is being resewed for this 
purpose. 
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7.0 SAMPLE CUSTODY 

7.1 Columbia, Maryland Facility 

From the moment a sample i s  taken and until the date the sample is  either disposed of or returned 
to the client, custody of the sample must be controlled. Custody is routinely maintained on all 
samples received at AEN-MD. A sample is in custody if one of the following conditions exists: 

o It i s  in the actual possession of the analyst. 

o It is in view of the laboratory analyst. 

o It was placed in a secure location, after being in one's possession. 

o The sample is  kept in a secured area which is  restricted to authorized personnel only. 

AEN-MD employees designated as sample custodians have the responsibility for samples received 
at AEN-MD and they are fully aware of all custody requirements. In addition to receiving samples. 
the sample management department is responsible for documentation of sample receipt, storage 
before and after sample analysis, and eventually the proper disposal of samples. 

All samples are examined for their physical condition and preservation and against the Sample 
Chain of Custody (Figure 7-1) for required analyses upon receipt at AENMD. A sample custodian 
verifies the proper pH of samples and fills out a pH verification form (Figure 7-2). In addition a 
Sample Receipt Checklist is filled out (Figure 7-3). The sample custodian will also verify that the 
correct analyses are requested per the Project Form. 

Any discrepancies that are noted during the log in procedure are immediately communicated to 
the designated project manager using the Corrective Actionl'roject Discrepancy Form (discussed in 
Section 13.0). The Project Manager is  responsible for notifying the client of any problems with 
their samples. 

As each project is  received at AEN-MD it is  assigned a unique AENMD tracking number 
according to the following procedure. The first four digits in the AENMD tracking # are 
determined chronologically by the year and month in which the sample was received. The next 
three digits in the AENMD tracking number are assigned sequentially to each project that is 
received in that month beginning with the number 001. The individual samples within a project 
are numbered sequentially beginning with the number 4 0 1 .  The numbering of each sample 
within a project is  separated from the project number by a hyphen. The AEN-MD internal tracking 
number, WMMOOA-001 is recorded on the COC, and labels generated from LlMS are placed on 
the samples. In the case of priority analysis rush notices are distributed to the appropriate lab 
personnel immediately after assigning a unique AEN-MD number to the sample. 

Example WMMWA401, where W - year, MM - month. 

The project number, AEN-MD number, client ID, date received, date due, date sampled, client 
name, project name, rush remarks and flag, required analysis, sample matrix, location of sample in 
the walk-in cooler, and level of QC report required are entered into the LlMS computer database. 

A refrigerator log (Figure 7-4). labels for the samples, and a report listing the sample information 
and analysis required (Figure 7-5) are generated and printed from the LlMS system. 

Sample management creates a file for each project which contains sample receipt documentation, 
the COC, the completed sample receipt checklist, computer generated analysis reports, and all 
other projecl related paperwork. Copies of the project folder are distributed to the appropriate lab 
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personnel. The project folder i s  then given to the appropriate PM who maintains and monitors the 
projects progress until completion. 

7.2 On-Site and Mobile Laboratories 

The same philosophy regarding sample custody is applied to samples taken forlat the OSVML 
facilities. 

The OSVML chemist collects samples on a daily basis and completes the chain of custody. mis 
is the same forms used in the Columbia, Maryland laboratory, Figure 4-1.) The chain of custody i s  
maintained in permanent files at the OSUML lab. Remark regarding the physical characteristics 
are noted on the chain of custody to track changes in the influent and effluent samples. 

Samples are not kept for any length of time at the mobile laboratory, rather, they are disposed of 
at the end of the day according the sample disposal procedures spec if^ to the site. 

In the event the project has unique sample custody requirements, these requirements will 
supersede this document and will be specified in the QAPP. 



SEE REVERSE SIDE FOR TEAMS AND CONDITIONS 
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0151 Rumsey Road, Columble, MD 21045 Phone (410) 730.8525 Fax (410) 907-2586 Figure 7-1 

CHAIN OF CUSTODY RECORD P a g e  of - 
OREY SHADED AREAS FOR AEN LAB USE 

h 

b 
,I 
c 
F 

n 

I 

~hlppedvlr 
Shlpplng T#ut No. 

1 I I I I I I I 1 I I 1 I I 
Relinquished by: (Signature) @ 

Rellnqulshed by: (Signature) @ 

Dale I Time 

Dale I Time 

Recehred by: (Signature) 

Recelved by: (Slgnature) 

Recelved by: (Signature) 

Semplln~ By: 

Remarks. 

Recelved by LabMalocy. 
(Signalurn) 

Sampleh Signature 

h t e  I nrm 





Amencan Envuonmenral Network 
Sample Receipt Checklist Figure 7-3 

Projm Nam: AENI 8 

did samples arrive at AENI: Raain Documentation 

f applicable) Airbill 8: Datc opened (by initial): 

3. of cool~n:  Date Rec'd: 

Yes 1 NIA I No 
- - - 

 here appropriate. is an in= custody seal p-t on transponing container? I I I I 
2. 

3. 

I d) wh&er or aot sample ret prtxrvcd - type of pmervarive used. 

When applicable iDdicaxe location of custody seals on aansporring container. 

Is chaiu+t~1stody (00~) pmcnt upon receipt of samples? I I I 
6 Is the following COC information complete: a) pmjed name? 

b) has dient name been mrded  on chain-of-custody? 

C)  sample coUe&on name and date wlleaed? 

D w  each sample label mat& the sample information on chain-of-custody? I I I 

. 

e) each sample I.D..date and time of sampling. matrix. requested analysis, numberlof sample 
containen? 

Is each sample aad label inract, no breakage or leakage: labels am legible? 

Where required is them an intact custody seal on each samle? 

. I Is acb sample in m appropriate container with proper preservative, where required? 1 1 I 

. 

1 Is each sample rrceivcd within proper holding time? 1 1 1 

Docs uWix of samples received agree with label and chain-ofatody? 

If more than one analysis is to be performed on a sample contaiaer. are the d y s e s  compatible? 

Was sufficient i a  used? 

Is sufficient samp1e aliquot provided? 1 1 I 
Were air bubbles absent in Volatile samples? IT yes Ibr by # (sample I.D. 0. 

Were samples s c d  for radioactivity? 

Docs analysis, TAT. aod repon level as requested on COC agree with pmjm fonn information? 
i 1 Did you sign custody papers in appropriate place? I I I I 

i Manager mntactal (ii necessary) P.R. K.Y. V.K. PDR Generated: Yes No 

d by: 



Figure 7-4 ( p l  ) 
Anar lcen  Envlrannencal  Netburk. Inc. 

I l e t r l g e r a t o r  Lop (NOW-MA) 

L w l n  # I  LOLO4123 ProJocc r: ProJscc urn:  - -. - 
SMPLE I I CLIENT I I WT 1 ~ w ~ r l r i s  I I 1 INITIALS I W T  I INITIALS I I N  I INITIALS I LOCATlOY IC(IICNT 

L9404lZS-OM I 1 1 I I I I I I P I  OtflC. 

L940412s-oori I TOTAL C Y A U I ~  1sjq . L W ! I - - - I I - .  I 0. O t t l c e  

48 5/13 l L9404123-007 I PESTICIDES 1 I 1 I 1 I I I M OFFICE 
I 

 rotla la-OW 1 PESTICIDES 2 I I I I I I I 1 I - I M OFFICE 

L94%123-009 1 PESTICIDES 3 1 I 1 I I I I o r t l c E  

L 9 4 0 4 1 B ~ 0 1 0 _ L ~ ~  . . - .- . - - - - - PESTICIDES 4 1 

I M OIFICE 

L9404 lD-012 I E I C D E S  CON 1 I L 7  Lfl( 1 I I I I I I M O t f l e e  

L9404123-013 I -. . . 1 . .  1 . .  1 .  PA OFFICE f 
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Figure 7-5 (pl  
American Environmental Network (MD) , Inc 
LOGIN CHAIN OF CUSTODY REPORT (ln01) 

Apr 26 1994, 12:Ol pm 

Login Number: L9404123 
Account: EVAL Performance Evaluation Studies 

client Project: EVAL - WS034 
~ - f i ~ ; o ~ - ; ~ - y r , y y ~ ~ y ~ ~ - f i e ~ ~ . w .  A $+?, : . ~:?yg'..'. >.. v : l  , y  CdllBdT: ~. . '. ;yy.5+ T.yT ,w,w 

2: :.yr*S*i;.' s ~ c ~ T I @ J & , ~ @ ~ ~ & z ~ ~ ~ \ '  , ,  , ,  D a t e  :;.' Date - I :$  .j ; "'"" " *.. ..:,+giRep"' 
. ~ . ~ b ~ - ~ ~ . . ~ ~ . ~ ! + . : A - d w ~  .%,,.,.,. . . . . .. ... . . . . . ...l̂ -La-. PR- ..Pate:' 1; $:kL~l.. 

9404123-001 , . ,  . ,,:f~..~.:; METALS CONC 1 22-APR-94 22-APR-94,. 
=DW. Drinkina vater methods 

06-MAY-9.4 3 
- - - - - - - - - . . - - - - - - - - - - -- 

ri& H20 s ~LICPZ 
rink H20 S ASFURN2 LS 
rink HZ0 S BEICP~ 
rink HZ0 S CDICP2 
rink H20 S CRICP2 
rink HZ0 S CUICP2 
rink H20 S HG245.2 ~ 

rink H20 s MNICP2 
rink H20 S NIICP2 
rink H20 S PBFURN2 9b  
:ink H20 S SEFURN2 5~ 
rink HZ0 S ZNICP2 

'4 04123-002 METALS CONC 2 
:DW, Drinking water methods 
.ink HZ0 S AGICP2 T\ 
'ink H20 S BAICP2 ~b 
.:nk H20 S S B m 2  

QA Off ice 1 Bottles 
OA Off icr  -- - - - - - - - 
QA Off ice 
OA Office -. . . - - - - - 
QA Office 
QA Off ice 
QA Off ice 
QA Off ice 
QA Off ice 
QA Off ice 
QA Off ice 
QA Off ice 

QA Off ice 
QA Off ice 
QA Office 1 Bottles 
QA Off ice 

404123-003 NITRATE, NLTRITE/FLUO 22.-APR-94 22-APR-94 06-MAY-94 3 
Dw, 
ink HZ0 S FUTORIDE340.2 Qa Off ice 
ink HZ0 S NITRATE300.0 , Qa Off ice 1 Bottles 
ink H20 S NITRITE300.0 . Qa Office 
404123-004 CORROSIVITY&SODIUW 
DW, *2 bottles must be mixed befroe a 
:ording to instructions* 
ink H20 S ALK310; 1 
ink H20 S HARDNESS130.2 
ink HZ0 S NAICP2 
ink H20 S PH150.1 
ink H20 S TDS160.1 

r04123-005 SULFATE 
'w 8 
.nk H20 S SULFATE300.0 

22-APR-94 22-APR-94 
.nalysis to make 1 sampl 

QA Off ice 
' QA Off ice 
QA Office 

.' QA Office 
. QA Office 

b Qa Office 

6-MAY-94 3 
Mix 1A + 1B 

2 Bottles 

06-MAY-94 3 

1 Bottles 

04123-006 TOTAL CYANIDE 22-APR-94 22-APR-94 06-XAY-94 3 
'W , 
nk HZ0 S CNTOT33 5.2 Qa Office 1 Bottles 

1. 



Figure 7-5 (P2) 
American Environmental Network (MD), Inc 

LOGIN CHAIN OF CUSTODY REPORT (ln01) 
Apr 26 1994, 12:Ol pm 

Login Number: L9404123 
Account: EVAL Performance hraluation Studies 

Client Project: EVAL - WS034 
&d.-Hc6ry:3Tz"' : ' . Y q l f  e r y d t ~ ~ A ~ ~ " 7 ~ ~ ~ ~ : ; ~ ~ l l & c ; t - ~ ;  : R,3=exveTy.ya,y; ~ & . y y y ? y  R~~ : ,,,,pi'e^ ,Iron]7e .":L,,:.;:: : ,? " ~ ~ ~ p $ = .  Number. , .:. " :: . : ~~t~ t' . mte' j'; : " ' P .: ,', 
... ... ..-..:~...". -.-**,.-:>-.- 

pR Date- ;', . ',. . Lvl 
^-LA.-- ...  .^-^."*XIh,^IX., . ... ..-...XI,.X...- . . . .,.... .--.-. $ ...*..-* ,, 

1404123-007:.:;~~$.<i; - . . . . PESTICIDES .. 1 : 22-APR-94 22-APR-94 : , 06-MAY-94 3 
:DW, Report; Endrin, Lindane, Methoxycholr. - 
'ink H20 S PEST508 QA OFFICE 1 Bottles 

,4 04123-OO.8' :'.;-~ . . '.'. PESTICIDES 2 
:DW, ~eport; ~oxaphene . 
.ink A20 S PEST508 - .  

404123-009;:~7:::7 PESTICIDES 3 
DW, ~eport;' Chlordane. 
ink H20 S PEST508 

22-APR-94 22-APR-94 06-MAY-94 3 

QA OFFICE 1 Bottles 

22-APR-94 22-APR-94 06-MAY-94 3 

QA OFFICE 1 Bottles 

404123-010 PESTICIDES 4 22-APR-94 22-APR-94 06-MAY-94 3 
MJ, Report; 'by 505 - Hexachlorocyclopentadiene by 505, report others by 508 - 
ptachlor, Reptachlor, Epoxide, Hexachlorobenzene. 
ink H2O S PEST505 QA OFFICE 
ink HZ0 S PEST508 QA OFFICE 1 Bottles 

(04123-011 ' PESTICIDES 5 22-APR-94 22-APR-94 
7, Report; Alachlor, Atrazine, Simazine. 
k HZ0 S PEST505 QA OFFICE 

104123-012 HERBICIDES CONC 1 22-APR-94 22-APR-94 
)W, Report; 2, 4-Dl Silvex, Pentachlorophenol . 
:nk H20 S HERB515.1 QA Office 

,04123-013 PCB 
)W, Report; ~ecachlorobiphenyl 
.nk H20 S PCB508A 

22-APR-94 22-APR-94 

QA OFFICE 

06-MAY-94 3 

1 Bottles 

06-MAY-94 3 

1 Bottles 

06-MAY-94 3 

1 Bottles 

04123-014 ~ . TRIHALOMETHANES 22-APR-94 22-APR-94 06-MAY-94 3 
w, 
nk HZ0 S VOA524.2 QA OFFICE 1 Bottles 

04123-015: , :" VOC CONC 1 22-APR-94 22-APR-94 06-MAY-94 3 
W* 
nk HZ0 S VOA524.2 QA OFFICE 1 Bottles 

04123-016'..' VOC CONC 2 22-APR-94 22-APR-94 06-MAY-94 3 
W, 
nk H20 S VOA524.2 QA OFFICE 1 Bottles 

34 123-0.lP;:. ;;::.;..;. 
~ ...... . . ~ v VOC CONC 3 L: : 22-APR-94 22-APR-94 ' 06-MAY-94 3 

J,  

Page 2 



Figure 7-5 ( p 3 )  
American Environmental Network (MD), Inc 

LOGIN CHAIN OF CUSTODY REPORT (ln01) 
Apr 26 1994, 12:Ol pm 

Login Number: L9404123 
Account: EVAL Performance Evaluation Studies 

Client Project: EVAL - WS034 

rink H20 S VOA524.2 QA OFFICE 1 Bottles 
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8.0 ANALYTICAL PROCEDURES 

8.1 &-talvtical Procedure 

AENMD uses published EPA methodologies, NlOSH methods, and Standard Methods for routine analysis 
of client samples. In some instances, client supplied methodologies are requested. In all cases, the 
analytical methods used are clearly stated in the final report. 

8.2 use of Standard Owratine Procedures 

AEN-MD has standard operating procedures (SOPS) to define the exact routines to be followed in each 
department for all analytical procedures. A copy of the SOP index is provided as Appendix D to this 
manual. The entire SOP manual is available for client review at AEN-MD. 

Each laboratory and office area has a copy of the SOPS applicable to operations performed in that area. 
The SOP manual in the QA office area contains a complete set of all SOPS. 

All Laborat~y employees are responsible for reading, understanding, and following the SOPS. To 
document this, each employee is required to sign an SOP Review Sheet (Figure 8-11, which attests to the 
fact that they have read the SOPS applicable to their job function. This documentation is  filed in the 
employee's certification file. 

SOPS will be reviewed on an annual basis. SOP review will be spread over the twelve month period to 
avoid over-burdening the laboratory. All supervisory personnel will be apprised of the schedule and the 
QA Officer will follow-up on all scheduled due dates. Approved revised procedures will be distributed by 
the Quality Assurance Manager. (Figures 8 2  and 8-31. 

The original draft SOP which has been reviewed by the area supervisor will be distributed by the QA 
Department to all personnel whose input is  required or useful in evaluating the proposed SOP. After all 
comments are received by the QA Department the Department will circulate the final original document 
for approval signatures and then issue the document to those manual andlor individuals on the circulation 
list. 

Original signed Standard Operation Procedures are kept by the QA Manager. A historical file is 
maintained. When an SOP is revised, the old version is marked 'OBSOLETE' and dated. Each SOP is 
marked with an effective date. The QA unit maintains a distribution list for the SOPS. Updates are 
distributed to the appropriate manual by the QAM. Obsolete SOPS are removed from each manual at that 
time. 

Controlled copies are to be stamped in red ink on all pages. All uncontrolled copies including those sent 
to clients and regulatory agencies need t be stamped that it i s  an uncontrolled document and may not 
reflect current procedures. It should also be stamped as being proprietary information and not for 
distribution except by AEN-MD. All copies of SOPS should be requested from and supplied by the QA 
Department. 

In addition to the "traditional' SOPS such as those based on Standard Methods and SW846, many clients 
and OSUMLs request customized SOPS to meet their specific needs. These SOPS are referenced in the 
OSUML QAPP for site specific SOPS and identified as "client specific" SOPS on the AEN-MD SOPS ( 9 s  
prefix). 

8.3 Reaeent Oualitv Control 

Distinction will be made between reagents purchased from vendors and those that involve preparation 
within the Laboratory. Purchased reagents can be of various grades, including analytical, spectral, and 
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'nampure'. The SOPS for reagents and analytical procedures should specify the grade of reagents, and the 
difference between reagents that are specific for a given analytical procedure, and general or shelf reagents. 
The laner will typically be less precisely prepared. In no case, is deviation permitted from the instructions 
in the recipes for analytical procedures. These specify the required conditions for preparation including 
the required precision, glassware, and the accuracy and precision required in weighing. A reagent whose 
preparation is specific for a given procedure and whose preparation is panicularly involved will be 
reserved for that procedure and will not be used as general shelf reagent. 

Both purchased and prepared reagents will be controlled on a batch basis. For purchased reagents such as 
rolvents, this means the purchase of quantities appropriate to the needs of the laboratory and the stability 
or shelf life of the material. All reagents will be evaluated for the presence of interference or significant 
background problems by the running of reagent blanks. Similar batch control will be employed with 
reagents that involve preparation in the Laboratory. In both cases, appropriate blanks wil l  be run with 
each group of analyses. I t  is a requirement of the work plan to specify the nature and composition of 
these blanks. It is also expressly forbidden to switch from one batch to a second during the course of 
work on a group of analyses. The work plan must anticipate the reagent needs; adequate reagents must be 
available before work is initiated. If the unacceptable situation does occur in which reagent supplies are 
exhausted in the midst of a given effort, all control and standards must be taken that would permit 
intercornparison of data taken with different sets of reagents. 

The analytical procedures and reagent recipes recorded in the appropriate SOP will specify the required 
storage conditions. The concerns involved may include: 

a. Need for storage away from light. 
b. Refrigeration requirements. 
c. Container requirements; e.g., glass versus plastic. 
d. Appropriate dating to insure discarding at the expiration of the shelf life of the reagents. 

All reagent stock bottles must be handled with proper technique to prevent their contamination or 
destruction. For example, pipetting from and returning unused reagents to st& bottles are not permitted. 

All reagents, solvents and standards shall be dated (mmdd-yy), and initialled upon receipt at the laboratory 
and stored under conditions that will maintain their initial high quality. They will be used on a first in - 
first out basis from storage. 

8.4 Labeling 

All laboratory-prepared reagents rnust, at a minimum, be labeled with the following information: reagent 
name, date prepared, concentration, solvent, discardlexpiration dates and the initials of the prepare?. If 
the reagent is toxic, hazardous, or flammable, it is mandatory that an appropriate caution label be placed 
on the container. Additional information that may be required in specific cases includes: name of 
analytical procedure (if this reagent is specific for a particular method), procedure designation (such as 
Method 103-Phosphate-Reagent A) if analytical information, shelf life information and discard date. 

8.5 Waste Disoosal 

All laboratory waste is disposed according to regulatory requirements. AEN-MD maintains copies of all 
manifem for lab wastelsample disposal. An SOP is available documenting AEN-MD policiedpractices 
regarding waste disposal practices. 
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9.0 lABORATORY INSTRUMENTATION AND CALIBRATION PROCEDURES 

9.1 Laboratorv Instrumentation 

9.1.1 Table 9-2 lists the equipment routinely used at AENMD. 

9.2 Standards 

9.2.1 Certified standards will be used for all primary calibrations. NIST, NIST- traceable, or EPA 
standards will be used, when available, for the primary calibrations or verification of 
primary calibrations. All dilutions of solution standards will be recorded in a readily 
accessible log book. Identity of dilutions will be such that a secondary standard or 
dilution can be traced, though subsequent actions, b a d  to the initial certification. 

9.2.2 Quality Control Check Standards will be used to record instrument sensitivity and 
linearity, and to verify proper response. Calibration entries into the instrument logbooks 
will be dated, initialed and documented by the analyst 

9.2.3 Preparation of al l  standard solutions are documented in bound notebooks as specified in 
AEN-MD SOP t10003.0. Each stock material (either neat or concentrated) is assigned a 
number which is referenced in the preparation log. Prepared solution numbers are 
recorded on the analysis run sheet. The standard solution preparation log contains entries 
regarding the source material which includes: 

o Compound name. 
o Purity. 
o Manufacturer and lot number (for neat or stock). 
o Concentration, if in solution form. 
o Solvent, when appropriate. 

9.2.4 All stock standard solutions, stock matrix spiking solutions, and stock surrogate stock 
solutions must be verified against a known source prior to use in the laboratory. 

9.2.5 Calibration Proceduref 

9.2.5.1 Calibration protocols are specified in EPA Approved Methods, in American 
Environmental Network, Inc. Standard Operating Procedures, or according to 
manufacturers operating instructions. 

9.2.5.2 Acceptable initial calibrations are achieved prior to the start of analysis. Each 
laboratory section is responsible for maintain copies of initial calibrations for their 
instruments. 

9.2.5.3 Table 9-1 lists routine calibration procedures for many of the methods performed 
at AEN-MD. 

9.3 On Site Laboratory 

9.3.1 Refer to the QAjPP for a discussion of laboratory instrumentation at the OSL. 

9.3.2 Refer to the QAjPP for a discussion of standards and calibration procedures at the OSL. 



Gar Chromatography 

Initial Calibrations 

Continuing Calibration 

Internal Standards 

Blanks 
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TABLE ,1 
ROUTINE CALIBRATION PROCEDURES USED AT AEN-MD 

Each analytical method has its own acceptance criteria for 
the lnitlal curve. AEN-MD uses these criteria to critically 
assess the usability of the initial curves. 

€PA 500 and 600 Series consists of a minimum of 3 points. 

SW846 methods consists of a minimum of 5 points. 

USEPA CLP method consists of 3 points. 

Each analytical method has its own acceptance criteria for 
the continuing calibration standard. These specifications are followed 
when analyzing samples at AEN-MD. 

Each analytical method has its own acceptance criteria for 
the internal standards. These specifications are followed 
when analyzing samples at AEN-MD. 

Instrument blanks are used to verify system cleanliness prior 
to the analysis of any samples. 

Multi-point initial calibrations as requlred by 
methods or until the time that the continuing EPA 
calibration criteria are not met. 

Whenever an entire initial calibration is on run 
and after every 10 samples. 

In all samples, blanks, and method rquired 
QC samples. 

At the beginnlng of each analytical run, and after 
every 10 samples. 



Gas Chromatographylhiass Spectroscopy 

Tune 

Initial Calibrations 

Continuing Calibration 

Internal Standards 
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TABLE 9-1 
ROUTINE CALIBRATION PROCEDURES USED AT AEN-MD 

Instruments are analyzed with DFTPP for BFB to verify that method 
abundance criteria has been met prior to analyzing client samples. 

500 Series 
600 Series 
SW846 Series 
CLP Methods 

Each analytical method has its own acceptance criteria for 
the Initial curve. AEN-MD uses these criteria to critically 
assess the usability of the initial curves. 

EPA SO0 and 600 Series consists of a minimum of 3 points. 

SW846 methods consists of a minimum of 5 points. 

USEPA CLP method consists of 3 points. 

Each analytical method has its own acceptance criteria for 
the continuing calibration standard compounds. These speclflcatlons are 
followed when analyzing samples at AEN-MD. 

Each analytical method has its own acceptance criteria for 
the internal standards. These specifications are followed 
when analyzing samples at AEN-MD. 

Every 8 hours. 
Every 24 hours (once per day). 
Evwy 12 hours. 
Every 12 hours. 

Multi-point initial calibrations as required by 
methods or until the tlme that the continuing EPA 
calibration criteria are not met. 

Single point run after each tune. 

In all samples, blanks, and method rquired 
QC samples. 



(GUMS cont.) 

Blanks 

TABLE 9-1 
ROUTINE CALIBRATION PROCEDURES USED AT AEN-MD 

For volatiles, instrument blanks are used to verify system 
cleanliness prior to the analysis of any samples. 

Inductively Coupled Plasma Atomic Emission Spectroscopy 

Initial Calibration The instrument is initially calibrated on a blank and 
high point on the curve. Immediately following a mid- 
level point and point near the detection or reporting 
limit. 

Continuing Calibrations A point mid-level on the calibration curve. 

Blanks Deionized water blanks. 

Atomic Absorption Spectroscopy 

Initial Calibration The instrument is calibrated with 5 points over the 
working range of the instruments. 

Continuing Calibration 

Blanks 

A point mid-level on the calibration curve. 

Deionized water blanks. 
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Run after each tune. 

The instrument is  calibrated daily. 

Every 10 samples. 

Every 10 sampler. 

The instrument is calibrated daily. 

Every 10 samples. 
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TABLE 9-1 
ROUTINE CALIBRATION PROCEDURES USED AT AEN-MD 

MisceIIaneous General Chemistry Paramter 

lnltlal Calibriltlons Mulllpolnt callbratlons for all analyses: 

Ion selective electrodes (5 points) 

UVNlS (3-5 polnts) 

IR (5-7 points) 

Other (single point as LCS) 

Continuing Calibrations A point mid-level on the calibration curve. 

Ion selective electrodes 

UVNlS 

IR (3 points) 

Other (single point as LCS) 

Deionized water blanks. 

With each use. 

With each ure. 

Weekly. 

With each analysis. 

Every 10 samples. 

Every 10 samples. 

Daily, when initial cuwe is 
not run. 

Run i f  more than 10 sampler are run. 

With each calibration. 



Glibration &Q 

Balances 

Weights 

TABLE 9-1 
ROUTINE CALIBRATION PROCEDURES USED AT AEN-MD 

Balances are checked by outride source. 

Balances are checked against class 5 weights. 

Weights checked by independent calibrations. 
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Yearly 

Daily (or with use if balance not 
ured daily). 



W ~ o n  No: 9.0 
Revidon No: 2 

Date: 411 9195 
Page: 7 of 13 

TABLE 9.2 
AMERICAN ENVIRONMENTAL NLTWORK 

EOUIPMENT LIST 
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TABLE 8.2 
AMERICAN ENVIRONMENTAL NETWORK 

EOUIPMENT LIST 

INSTRUMENT SERIAL NUMBER 

TJA 61E 

PE P2 

PE 5000 GFAA 

PE 3030 ZEEMAN GFAA 

PE 31 OO MERCURY ANALYZER 

- 
DATE PURCHASED 

281490 (power 2296) 

128346 

127602 

31 64 

LP23329C 

1994 

1991 (PURCHASED USED) 

1984 

1987 

1990 

L 
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TABLE B.2 
AMERICAN ENVIRONMENTAL NETWORU 

EQUIPMENT LIST 

'I 

SERIAL NUMBER 

133603 

361 5246002 

1088-12 

G80M413 

28656 

8950H 

8841 02 

1752 

1105193 

INSTRUMENT 

i 

INFRARED SPECTROPHOTOMnER PE MODEL 1310 

W\VIS SPECTROPHOTOMElER MILTON ROY MODEL 601 

FLASHPOINT APPARATUS PRECISION SCIENTIFIC 

CONDUCTANCE MEER YSI MODEL 35 

TURBIDIMEFER HF SClENnFlC MODEL DRT100B 

GPC UNIT ABC MODEL 1000 SERIES 

WHEATON DISSOLVED OXYGEN MElER 

DIOND( ION CHROMATOGRAPH 

ORION EXPANDABLE ION ANALYZER EA 940 

OVEN VW 1300 

DATE PURCHASED 

1987 

1994 

1994 

1 994 

1994 

1 933 

1 988 

1990 

1993 
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10.0 PREVENTIVE MAINTENANCE 

10.1 Maryland Facility 

10.1.1 All equipment whose operation and function directly affects the quality of service 
have logbooks where all repair and preventive maintenance i s  documented. 

10.1.2 Table 10-1 outlines the steps to be documented in the maintenance logs. 

10.2 On-Site and Moblie Laboratories 

10.2.1 Refer to the QAPP for preventive maintenance schedules for OSUML equipment 



JNSTRUMENT 

GUMS-SVOA 

GUMS-VOA 

Purge and Trap 

Gas Chromatography 

Purge and Trap 

Organic Prep 

Steambaths 
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TABLE 101 
PREVENTIVE MAlPmNANCE SCHEDULE 

ACTIVITY 

Replace Septa 
Clean lnjectim Port 
Clean Source 
Change Pump Oil 
Clip Column Leader 
Check Cases 
Check for leaks 
Check Auto Sampler Alignment 

Replace Septa 
Clean Injection Port 
Clean Source 
Change Pump Oil 
Clip Column Leader 
Check Gases 
Check for leaks 
Check Auto Sampler Alignment 

Replace Lines 
Bake Lines 
Clean Sample Vessels 
Check Cases 
Perform Leak Ched 

Replace Septa 
Clean Injection Port 
Clip column Leader 

Check Reagents 
Replace Nickel Tube 
Clean Lamp 
Clean FID Jet 
Check Cases 
Check for Leaks 
Check Autosampler Alignment 

Replace Lines 
Bake Lines 
Clean Sample Vessels 
Check Cases 
Perform Leak Chedc 

Check Water Level 
Monitor Temperature 

FREOUENCY 

Daily 
Minimum of twice weekly 
As needed 
As needed 
When cleaning the injection port 
Daily 
When indicated by scan 
Daily 

Twice weekly 
As needed 
As needed 
As needed 

Daily 
When indicated by scan 
Daily 

As needed 
Daily (auto as part of run 
Used disposable vessels 
Daily 
When indicated 

l l lW inj- 
With septa change 
When indicated with 
degradation check 
When needed 
Every 6 months 
Every 6 months 
Every 6 months 
Daily 
At column installations 
kr needed 

Every 6 months 
Every 3 months 
Daily 
Daily 
kr needed 
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14.0 PERFORMANCE AND SYSTEMS AUDITS 

Internal Audits 

The correct operation and full implementation of the internal Quality AssurancdQuality Control 
Procedures outlined in  this manual and in  Project Standard Operating Procedures will be confirmed by 
audits conducted by the Quality Assurance Unit (Figure 14-1). The QAM will generate a report on the 
basis of these audits which wil l  be submitted to the General Manager along with a plan for corrective 
adions where necessary. 

The basis for the Quality Assurance audit may include the American Environmental Network, Inc. Quality 
AssurancdQuality Control Procedures Manual, Standard Operation Procedures Manuals, technical 
specifications contained in  contracts, and good laboratory practices. Technical files, documents facilities 
and personnel wil l  be available to the auditor upon request and at the discretion of the President The 
proper functioning of the QC system wi l l  be assured by reviewing: 

o Adherence to standard operating procedures detailed in the procedures manuals. 

o Organization chart identifying responsible personnel. 

o Sigrwffs by appropriate personnel on data sheets and sample progress record. 

o Document filing storage and retrieval systems. 

o Evidence of report review before finalization. 

o Quality status reports. 

o Documentation of precision, accuracy and completeness. 

o Records of deficiencies, analytical events out of control, and corrective actions required and taken. 

o Evidence of instrument and analyst certification and technical training. 

o Laboratory facilities and equipment. 

The audit report submitted to the General Manager will contain findings of deficiencies and will state 
corrective actions to be taken andlor new procedures to be implemented. A reasonable time limit w i l l  be 
recommended by the QA Department for completion of such actions. 

Audits of Subcontractors 

Analysis performed by subcontractors should meet or exceed the requirements of AEN-MD's QMQC 
program. Potential organizations wil l  be xreened and suitable candidates identified by the Marketing 
Department. AEN-MD reserves the right to audit any subcontractors prior to submitting work. 

Under certain contracts, AEN-MD may be a subcontractor. In these instances, the Prime Contractor also 
has the right to evaluate American Environmental Network Inc.'s subcontractor according the their SOP'S. 



SECTION 1. LABORATORY APPEARANCOCLEANLINESWSAFETY 

Y N 
A. General chemsitry: 

Are samples out on the bench7 Check to see 
when samples were checked out of frige. 

Check the benches. Is the bench paper clean 
or soiled? Are unlined benched wiped down or 
is there spilled material all over7 

- - Are the hoods clean and orderly? Are hoods 
being used to store chemical or other materials? 

Are walkways clear7 Is any equipment or cans 
left in the way7 

Is there a lot of dirty glassware laying about? 

Is clean glassware stored properly? 

Condition of glassware. 

Are samples out on the bench? Check lo see 
when samples werc checked out of frige. 

Check the benches. Is llrc I)cnch Ijrper clcdrl 
or soiled? Arc unlined benched wiped down or 
is there spillcd material all over? 

Are the hoods clean and orderly? Are hoods 
being used to store chemical or other materials? 

Are walkways clearf Is any equipment or cam 
left in the way? 

Is there a lot of dirty glassware laying about7 
Is clean glassware stored properly7 

Condition of glassware. 

MUNlnL Y C M L  AUVll 

Figure 14-1  

Dale 
Auditor: 
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Comments 



C. Organic Prep 

Are ramplor out on the bench? Check to seo 
when sampler wen checked out of frige. 

Check the benches. Is the bench paper clean 
or soiled7 Are unlined benched wiped down or 
is there spilled material all over? 

Are the hoods clean and orderly? Are hoods 
being used to store chemical or other materials? 

Are walkways clear? Is any equipment or cam 
left in the way? 

Is there a lot of d im glassware laying about? 
Is clean glassware stored properly7 

Condition of glassware. 

D. Metals Lab 

- - Are the bench tops clutteredf Are solvents lcft out 
in the open, uncapped? Arc the bench tops dirty? 

Are chemicals bbelled with date of receipt, opening, 
and expiration? Are any out of dater 

Condition of glassware. 

E. GULC Lab 

Are the bench tops cluttered? Are solvents left out 
in the open, uncapped? Are the bench tops dirty7 

Are chemiulr bbelled with date of receipt, opening, 
and expiration? Are any out of dab21 

Condition of glassware. 

LC 

Are the bench tops cluttered? Are solvents left out 
in the own, uncappnl? Arc thc Iwnch tops clirty? 



-- - 
Audik. 
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Are chemicals labelled with date of receipt, opening, 
and expiration? Are any out of date? 

Condition of glassware. 

F. GUMS 

Volatiles 

Are the bench tops clutteredi Are solvents leh out 
in the open, uncappedi Are the bench tops dim/? 

Are chemicals labelled with date of receipt, opening, 
and expiration? Are any out of datei 

Condition of glas5ware. 

Scmivolatilcs 

Are the bench tops clunered? Are solvents left out 
in the open, uncappedl Are the bench tops dim/? 

Are chemicals labelled with date of receipt, opening, 
and expiration? Are any out of datei 

Condition of glassware. 

C. Sample Management 

Are samples put away after being logged in7 Check to see 
if samplcs arc sittinu nn ~;iblor. 

Check the benches. Is thc bench paper clean 
or soiledi 

Is the hood clean and orderlyi 

Are walkways clear1 Are any equipment, coolers or carts 
leh in the wayi 

Are preservatives labelled properly? Are any expiredl 

Is there a stockpile of dirty pipenes in hood? 



SECTION 2. INSTRUMENT MAINTENANCE LOGS 

Y N 

Dat 
Audiloc 

Lab Section: 
Instrument: 

Page: ,of - 

Is maintenance log present 

Does maintenance log clearly document the 
instrument that it applies to1 

Is a copy of the preventative maintenance schedule 
present for analyst use? 

Is the schedule being adhered to1 

Does maintenance log indicate: 

Datc and type of routine maintenance pcdormcdl 

Name of penon or company that performed the maintenance1 

Place for comments that may include whether instrument 
was down and when instrument was brought back up. 

Pcriotlic rwicw by a supervisor 

Are entries legible and do they follow standard good 
laboratory documentation practices. (single line 
crossouts, initials and dates indicating revisions, 
no whiteout empty spaces at bonom of pages lined 
through with a date) 
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SECTION 4. 

Y N 

Y.IC - 
Auditoc 

lab Section: 
Inclfumcnt: 

Page: -of - 

REFRIGERATOWOVENIWATER BATH LOGS. 

Is current refrigerator log in place? 

Is there a calibrated thermometer in the 
refrigerator7 

Is the corrected adjustment factor bing applied7 

A n  entries on the log consistent with normal business 
days for the lab? 

Are any lcmperaturcr out of acccphnce criteria lisrd on tlw hl 
Is there documc.nlr~ion ul CO~~IXIIV~ ddionl 

Check Ihc rebigcrator lous whrrc samples are slorrclf An! samples 
signed outl Is the pH of L e  VOA samples being rcconlcdl 



INSTRUMENT 

Nitrogen Blowdown Unit 

CPC 

Atomic Absorption 

Furnace 

ICP 

Mercury Analyzer 

Ion Selective Probes 
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TABLE 1&1 
PREVENTIVE MAINTENANCE SCHEDULE 

ACTIVITY FREOUENCY 

Check Water Level 
Monitor Temperature 
Check Car 
Check Car Tips 

Flush system with methylene chloride 
Repack column 

Clean Windows 
Change Graphite Tube 
Chedc Cases 
Check Optics 
Check Autosampler tubing 
Check Autosampler Alignments 
Check RinMDrain bottles 
Change Graphite Contacts 
Flush Autosampler Tubing 
Clean Furnace Head 

Check Aspiration Tubing 
Clean Torch Assembly 
Clean Spray Chamber 
Check Cases 
Cleadube Pump Rollers 
Check *Rings 

Check Tubing 
Change Tubing 
Clean Probe 
Clean Window 
Align Lamp 

Clean Cell 
Clean W~ndows 
Calibrate Wavelengths 

Clean Cell 
Clean W h d m  
Calibrate Wavelengths 

Clean Probe 
Check Probe lor Cracks 
Check Reference Junctions 
Check Probe Solutions 

With heayr usage 
Every 3-4 months 

Daily 
As Needed 
Daily 
Daily 
Daily 
Daily 
Daily 
As Needed 
Before each sample injection 
Daily 

Daily 
As Needed 
As Needed 
Daily 
As Needed 
As Needed 

Daily 
Monthly 
As Needed 
Daily 
Daily 

After every use 
At beginning of each run 
Polystyrene - monthly 

After every use 
At beginning of each run 
Monthly 

After every use 
At the beginning of each run 
At the beginning of each run 
Prior to each use 



INSTRUMENT 

Conddvily Meter 

BOD Meter 

Bomb Caldrneter 

Turbidimeter 

Flashpoint Tester 

Balances 

Ovens 

Refrigerators 

D l  Water System 
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TABLE 10.1 
PREVENTIVE MAINTENANCE SCHEDULE 

Clean Probe 
Check Probe for Cracks 
Check Standard Solutions 

Check Membrane 
Change Membrane 

Clean Interior Parts 
Resurface Interior 
Replace Platinum Wire 
Check Oxygen Tubing 

Clean Cell 

Check tubing 
Clean Sample Cup 
Check gas 
Clean Flash Assembly 
Check Stirrer 

Check Accuracy 
CalibratdCertify 

Temperature Monitoring 
Temperature Adjustments 

Temperature Monitoring 
Temperature Adjustments 

Temperature Monitoring 
Temperature Mjunrnents 

Check Conductivity 
Ched pH 
Change Resin Beds 

After every use 
At the beginning of each run 
Prior to each use 

With unstable reading 
With unstable reading 

Every use 
Every 500 ignites 
As needed 
Before each run 

With each use 

With each use 
With each use 
With each we 
With each use 
With each use 

Daily 
Yearly 

Daily 
Daily 

Daily 
Daily 

Daily 
Daily 

Daily 
Daily 
Every two months or more often 
if necessary 
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1 1 .  QUALITY CONTROL CHECKS AND ROUTINES TO MSESS PRECISION, ACCURACY, AND 
CALCULATION OF METHOD DETECTION LIMITS 

11.1 Method Blank 

Method blank analyses are used to estimate the level of contamination due to laboratory reagents, 
labware and apparatus. Control limits are established based upon client requirements. If no client 
specifications are available, the blank contamination is evaluated by the laboratory supervisors and 
managen to determine how the results affect customer sample results. 

Replicate analyses will be used to estimate the precision of each analytical test procedure for a 
known matrix. Data control limits will be established to satisfy the requirements of specific 
measurement projects, and defined in the projed forms. 

Spike control sample analyses will be used to estimate analyte recovery (accuracy) for each test 
procedure for a known matrix. Data control limits will be established to satisfy customer 
requirements and will be defined in the contrad directive. 

11.4 lntralaboratow Analvses 

The QAM submits periodic blind samples to the laboratory. This sample may be spiked with 
common analytes, or may be a reagent blank used to assess background over long term. These 
blind samples will provide an independent verification of the analytical processes. Results of these 
blind samples will be summarized and reported to the Laboratory Managers and General Manager. 
The QAM reviews the submitted QC data and makes recommendations, suggests changes, andlor 
requires corrective action(s) based on results and observations. The QAM reports the findings 
directly to the General Manager. 

11.5 lnterlaboratorv Analvses 

In addition lo the internal QC Program, the laboratory will participate in collaborative testing 
comparison programs. As a minimum, the laboratory will actively participate in the US EPA 
Interlaboratory Quality Arrurance Program and the NIOSH Proficiency Analytical Testing Program. 
The QAM reviews the submitted QC data and makes recommendations, suggests changes, andlor 
requires corrective action(s1 based on results and observations. The QAM reports the findings 
d i m l y  to the General Manager. 

11.6 Determination of Detection and Ouantitation Limits 

11.6.1 Instrument Detection Limits 

An lnstrument Detection Limit (IDL) is the smallest signal which is reliably detected above the 
background noise. Instrument Detection Limits are measured primarily for metals analyzed by 
atomic absorption spectrophotometry (AAS) and induaively coupled plasma (ICP). The ID1 should 
be determined when new equipment is  acquired, after major instrument repairs, and when 
required by specific contracts. For example, CLP contracts require quarterly determination of 
deledon limits. The IDL is obtained by the follwing procedures: 



W o n  No: 11.0 
Revision No: 2 

Date: 411 9/95 
Page: 2 of 5 

o A standard i s  prepared at 3-5 times the level of the estimated detection l imit 

o On 3 nonconsecutive days. 7 consecutive measurementr of the standard are obtained. The 
standard is treated as a sample, with rinses or blanks run between each replicate. 

o The average of the daily standard deviation is multiplied by three to obtain the IDL. 

11.6.2 Method Detection Limits 

A Method Detection Limit (MDL) i s  the minimum concentration that can be measured with 99% 
confidence that the analyte is  greater than zero. MDL's are determined from the analysis of spiked 
blank waters and soils. 

Method Detection Limits should be measured for all new tests. Both water and soil matrices 
should be tested. The procedure i s  defined in 40CFR Part 136, Appendix 8 (Federal Renister, 
October 26, 1984). The procedure is outlined below: 

o An estimate of the detection limit is made. 

o A minimum of seven replicates of blank water or soil are spiked at a level 1-5 times the 
estimated detection l imit When appropriate, spike compounds are added. 

o The spiked samples are processed through every step of the analytical method. 

o The standard deviation for the seven samples is multiplied by 3.143 (students t-score at 99 
confidence at n-1 degrees of freedom) to obtain the MDL. 

11.6.3 Practical Quantitation Limits 

The Practical Quantitation Limit (PQL) is the lowen level that can be reliably achiwed within 
specified limits of precision and accuracy during routine laboratory operation conditions. EPA's 
SW846 provides PQL's for typical matrices-groundwater, soils, and wastes. Quantitation Limits are 
based on the knowledge of an instrument's response and day-today precision. The quantitation 
limit must exceed the laboratory MDL. The MDL study verifies the capability of the laboratory to 
detect the compounds at the quantitation limit. Usually, one of the calibration standards in each 
run is performed at the quantitation limit. 

11.7 Oualitv Assessment 

o Accuracy 
o Representativenes 
o Precision 
o Comparability 
o Completeness 

All measurements generated for th is  program will be completed in a manner which insures that 
they are representative of matrix and conditions being measured. In order to achieve these 
objectives, high standards for data quality will be used to guarantee the reliability of   he data being 
generated. 

Accuraw. The agreement between the amount of an avenge measurement by a specific test 
method with the true (or accepted) value. AENMD uses the following check for accuracy 
assessment: the laboratory control sample (LC5 or blank spike), matrix spikes, NlST or €PA 
traceable primary standad, continuing calibration standards, and method blanks. 
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Accuracy is  calculated by: 

percent Recovery = concentration measured X loo:  
h o w n  ( t r u e  value) 

NOTE: For matrix spikes, sample background concentration must be corrected for prior to 
determining % recovery. 

Precision: The degree of mutual agreement among individual measurements, relative to a single 
test procedure, and under set testing conditions. AEN-MD uses the following checks for precision 
assessments: duplicate samples (digested and undigested), matrix spike duplicates, and blank spike 
duplicates 

American Environmental Network, Inc. uses the following checks for precision assessment: 
duplicate samples (digested and undigested), matrix spike duplicates, or blank spike duplicates. 

Precision is  calculated by: 

samp le -dup l i ca te1  X 1 O O l  
RPD = ( s L p l e  + dup l ica te)  / 2 

Com~letenesr The measurement of the amount of &d data obtained from a system compared to 
the amount of data anticipated under normal operating conditions. In order to achieve the desired 
level of completeness, it is  necessary to have a sufficient quantity of sample provided to the lab for 
repeat analysis in case the original analysis fails to meet the acceptance criteria. The desired level 
of completeness is  1W%, however, a level of 90% should be considered acceptable. 

Comlereness = nunber o f  successfu l  measurements 
number o f  reguested analyses 

Reoresenhtivenesrr The expression of the degree to which data accurately and precisely 
represents an environmental or process condition. Field sampling operations have a major impact 
on data representativeness. Factors including site selection, sample homogenization, sampling 
tools, equipment cleaning procedures, sample preservation, and others must be considered. 
Similarly. laboratory operations could impact upon representativeness if there were dayto-day 
fluctuations in methodology. Except when analysis for volatile compounds is  required, samples 
are mixed well prior to taking subsamples. Liquid samples are shaken vigorously prior to 
aliquoting and soils are stirred well with a spatula. 

ComDanbility: Expresses the confidence with which one data set can be compared with another. 
This quality indicator is enhanced by the following controls used at American Environmental 
Networlr, Inc.: 

o Standardized EPA approved methodology for sample preservation. holding times, analysis. 

o Consistent reporting units lor each parameter in similar matrices. 

o EPA- or NIST-traceable standards when available. 

o Frequent analysis of outside source QC samples. 
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o Participation in interlaboratory performance evaluation studies. 

o Frequent performance and -em audits. 

1 1.8 Qualilv Control Charts 

To date, control charts have been kept on a per client basis or per contract basis. I t  is AEN-MDr 
intent to incorporate all quality control data into control charts as soon as sufficient data points are 
generated. 

Control charts are prepared in order to plot values for lab control samples, surrogate spike, and 
matrix spike recoveries. Resulk from each matrix must be charted separately. Control limits a n  
slatistically calculated from a minimum of 5 initial data points and every 20 data points thereafter. 

Control limits for accuracy are defined as follow: 

warning l im i t s  = =an (2) 22 (s tandard dev ia t ion)  (20) 

c o n t r o l  l im i ts  = =an (3 t3 (s tandard  dev ia t ion)  (30) 

Results which exceed the warning limits but not the control limits alert the analyst to potential 
problems. Sample results are accepted, but the procedures and slandards are checked. If the lab 
control sample exceeds the control limit, the analyst, supervisor, and QAM investigate potential 
causes of the problem. After the cause is  determined and corrected, samples from the original set 
are rerun along with duplicate spiked samples and a lab control sample. Control limits are 
recalculated periodically. The freqwncy of this is dependent on the number of data points 
accumulated. 

QC sample results are to be plot~ed on a daily basis so that findings may be promptly evaluated. 
The charts are uwd to detect trends before an wtof-control situation develops. Examples of 
situations to monitor closely indude: 

o Values outside of control limits. 
o Four (4) or more consecutive points on one side of the midpoint range of the chart. 
o Gradually increasing or decrearing response. 
o Cyclical patterns. 
o Broadened range of respmse. 

In any case, the out-of-conbol lot must be reanalyzed. The out-of~ontrol situation and corrective 
actions taken must be fully documented. No data points from an out-of-control lot will be used to 
update control charts. Each point should be annotated with a reference to the investigation and to 
the disposition o f  samples and mutts. 

Precision 

Control charts for precision are plots of the relative percent difference (RPD) between pairs of 
sample duplicates or matrix wike duplicates. RPD is calculated as 100% x (rangdaverage). Each 
matrix should be plotied separately. Also. since precision is typically concentrationdependent, 
care must be taken to chart lowlevel and highlevel samples separately. 
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The control levels for precision are defined as: 

warning 1 i m i  t s  = XFD x 2 

control  l i m i t s  = E F D x 3 .  

11.9 On-SitelMobile Laboratories 

Due to the nature of on site laboratories and client requirements, some types of 
QC samples are used with different degrees of frequency than at the main 
laboratory. 

Refer to the QAPP for project specific QC requirements. 
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12.0 DATA REDUCTION, VALIDATION AND REPORTING 

12.1 Reduction 

In order to maintain the quality of laboratory data, great attention is paid to the accuracy and 
completeness of data records. Ink i s  used for all notebook entries. Corrections in notebooks and 
raw data are made with a single line drawn through the error, dated, and initialed by the analyst. 
Erasures and white out are expressly forbidden in any raw data. 

Auxiliarydata produced for internal records and not reported to clients unless requested as part of 
the analytical data, includes the following: laboratory worksheets, laboratory notebooks, sample 
tracking system forms, instrument logs, instrument outputs, standards records, maintenance 
records, calibration records, and associated quality control. The sources are available for 
inspection during audits and to determine the validity of data. 

The analytical data is generated from the GUMS computer software, GC integrator software, M, 
and associated laboratory instrumentation. The outputs may include identifications d compounds, 
concentrations, retention times, and comparisons to standards. Outputs are in graphic form 
(chromatogram), bar graph (spectra) and printed tabular form. The outputs are in standard format 
specified for each analysis and are monitored for consistency. If incomplete or inconect output is 
received, c o m i v e  actions are taken according to procedures established for each type of analysis 
and consistent with the manufacturers' recommendation. 

Data for inorganic (nonmetal) compound analyses are recorded in bound notebooks assigned for 
each test (Figure 12-11. The required information for each analysis includes but is not limited to: 
the analytical procedure; any procedure changes required; AENMD internal sample number; raw 
analytical data; standard solutions used; preparation of reagents when appropriate; signature and 
date. 

For metals analysis, a digestion log is maintained in a separate notebook (Figure 12-2). The 
digestion is documented by record of AEN-MD intemal sample number, sample volume. elements, 
method, spike true value, date and initials. Digital printouts of results are obtained for graphite 
furnace and ICP analyses. 

Final calculation of results for ICP, CFM, and C V M  are recorded directly on their respective 
printouts. This includes instrument identification, AENMD intemal sample number, initial resull 
dilution or concentration performed, final results, true value of QC or spiked samples, percent 
recovery obtained, and comments. Each data set i s  paginated and filed in the metalsdata 
notebook. 

Data for organic compound extraction techniques are recorded on custom designed. preprinted 
Sample Workup Sheets (Figure 12-3). All details regarding the extraction are recorded on this form. 
The data includes the following entries: extraction method; sample matrix; extraction date; 
surrogate spiking solution number and concentration; matrix spiking solution numben and AEN- 
MD sample identification number; sample amount quantity of surrogate and matrix spike added; 
final extract volume; exbact storage location and initials of chemist. One copy of the Sample 
Workup Sheet is kept in an extraction log bodL A second copy of the sheet travels with the 
extrack to the analysis laboratory. Hard copy printouts of GC chromatograms, COW mass 
spectra, IR printouts, and HPLC printouts are generated. All instrument printouts and compound 
identifications are checked manually and the instrument printouts are filed with the Sample 
W d u p  Sheets in the central file. 



Figure 12-1 
CHIDRIDE 

Date Sraned: Date Completed: 
Analyst: ReviewlDate: 
Method(s): Notebook No. 2592 
Control Source: Spike Source: 
Concentration: Concentration: 

(show calculation) (show calculation) 
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Figure 12-3 (p2) 
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12.2 Validation 

Prior to reporting, data are evaluated using strict control levels. The data and report for each 
environmental chemistiy project receive a minimum of three levels of review and validation as 
discussed below. (Figure 12-41. 

12.2.1 First Level Review 

All data receive a 100% review by either the supervisor or a second analyst of equal or higher 
experience and responsibility than the anal- wrforminn the original work. This review validates 
th;t the quality control requirements have &-en appropriately met. 

l i t is  review covers the following points: 

o Transcriptions are checked for accuracy and use of appropriate units. 

o QC data are reviewed to assure that internal specifications and contract requirements have 
been met  

o Project Divrepancy Reports, i f  any, are reviewed for completion, corrective action, and 
impact upon results. Information contained in the Project Discrepancy Report may need 
to be included in the nanative report to the client. 

o Results make sense compared to hidorical information about the site and results for other 
parameters tested at the same time. 

12.2.2 Second Level Rwiew 

After the supervisor or designee reviews and approves the report, it is submitted to the Laboratory 
Manager for final technical approval and issuance to the Project Manager. A copy of the signed 
report is retained in  the projecl file for archiving. 

Data are centralized into a project file. Data for the analyses provide a complete audit trail. Data 
notebook and data sheets correctly reference the analytical method, the standard solution used, 
AENMD internal sample numbers, original data values, sample results in correct units, calculation 
formula for all conversions, signature of the analyst, and the date. Instrument printouts must 
identify the person responsible for the data generation and the date of the run. 

12.2.3 Third Level Review 

The Project Manager then reviews the document against the specification on the contract directive. 
I f  all client specifications are met, the Project Manager releases the repcd. The third level review 
may also be performed by the General Manager or QAM. 

12.3 Rewrting 

AENMD has 6 standard reporting levels depending on the needs of the client. The CLP 
convention of naming forms (I-XIW is used by all departments. 

12.3.1 Level 1 

Sample and blank results. 

Surrogate recoveries many also be included. 
12.3.2 Level 2 
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  am pie and blank results. 

Surrogate recoveries. 

Matrix spike1Matrix spike duplicate results. 

12.3.3 Level 3 

Sample and blank results. 

Summary of all associated QC parameters (including but not limited to surrogates, 
spikes, internal standards, and calibrations(. 

12.3.4 Level 4 

Prepared especially for New Jersey Reduced Deliverable requirements. 

Includes all deliverables for Level 3, along with requested raw data. 

12.3.5 Level 5 

This is a full CLP deliverables package, including raw data, for non CLP 
methodologies. 

12.3.6 Level 6 

This is a full CLP deliverables package for current €PA CLP SOWS. 

12.4 On Site Laboratory 

Refer to the QAjPP for specific requirements for the data reduction, validation and 
reporting at the OSL. 

Refer to the QAjPP for examples of reporting forms used at the OSL. 

Examples of notebook pages for project specific methods performed at AEN-MD's 
Columbia, Maryland facility are available for review at the laboratory. 



Figure 12-4 

PACKAGE APPROVAL FORM 

Customer: 

Job I: 

Analyst Approval: 

Peer Approval: 

ManagerISupervisor Approval: 

Date: 

Date: 

Date: 

PLEASE NOTE THAT EFFECTIVE L I ~ I ~ ~ ~ I S  FORW IS TO ACCOMPANY AU. DATA p . 4 ~ ~ 4 ~ ~ 3  nmw IN TO 
PRO- MLYAGEMENT OR QUALITY MSLUYCE AS COMPLETED AYD READY TO GO TO THE CLIENT. NO 
DATA WIU BE ACCEITED OR REVlF.S'ED WTIHOUT THE FORM. 
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13.0 CORRECTIVE ACTIONPROJECT DISCREPANCY 

Documentation of analytical problems and corrective action taken is an essential part of the data record for 
each project. Identification, implementation, and monitoring of the actions that could have prevented the 
analytical problem provide a method for improving the quality of laboratoly performance. A Project 
Discrepancy Report (PDR) sheet has been designed to record problems, corrective actions, impact on . 
analytical results, and suggested preventive actions for the future. A copy of this report sheet is included 
as Figure 13-1. 

The PDR must show complete background information about the event, including date and shift, analysis 
and phase, the client name, the sample identification number, and a description of the event which 
occurred. The report must further include the corrective adion taken; indication of the status of the 
system; an assessment of impact of analytical results; and suggestions for preventive action. 

The PDR is initiated within the same shift as the occurrence by the person experiencing or noticing the 
discrepancy and completed by his or her supervisor. For example, the initiator provides the dexription of 
the event and corrective action taken and the supervisor adds the impact and preventive action. 

The report is forwarded to the Laboratory Manager and the Project hbnager , who assess the overall 
impaci and need for follow-up. The Project Manager will contact the client i f  there is potential impact on 
analytical results. Once the non-conformance situation has been resolved, a copy of the report is 
forwarded to the QA Manager. The QAM wil l  review the PDR to ascertain adequate resolution of each 
event and to detect trends. Any cases or apparent trends that the QhU ieels require further investigation 
or follow-up are dixussed with the Laboratory Manager and the supervisor. The PDR is filed in the QA 
office. All effective preventive action is documented for all appropriate laboratory sections. Supervisors of 
each area are responsible for any SOP revision needed to reflect these preventive actions. 

Initial preventive action plans which are evaluated as being ineffective, cause an investigation to be 
performed to identiiy the cause of the problem and the effective preventive action.' This investigation is 
led by the supervisor o i  the area where the initial problem occurred and the QAM. Progress of the 
investigation is reported to the General Manager and filed in the QA Onice. 



AMERICAN ENVIRONMENTAL NETWORK INC. 
PROJECT DISCREPANCY FORM F i g u r e  13-1 (p l  ) 

To: 

Submind By: 

Date: 

AENl #: 

Client: P-. 
9.9. t.~*t.~*~~**t*.*~~**~****.~*~*t*t~*.*t~t.~*tt.tt***tt**ttt*.~*~*t***~~t~***ttt*..*~~~.t~t********~*t**~*t* 

j&cafion of Problem: 

Section : Method: 

Insl~rnent ID: 

L t * * t t t t t ~ . * * * * * * * . t * t t * * t t t t * * * * t * ~ * * * * * t t t . . t t t * * t * * t * t * * * * * * * * t t t t t * * t * * . t * * * t t * * * * * * * * * * t * t t * * * * * * * * t * * * * t t  

nalya Comments/Suggested Corrective Action: 

'dtys~~ate: Date: 
~tt.tttt*tttttt*tt*tt~tt*t~tt**tt**tt*t***t*t**r**t*~rr*~t.*t~*tt***t***t*t***t*t***~*t.**tt***t*****ttttt***t 

xtion Supervisor Comrnenls/Suggested Corrective Adion: 

e ion  SupervisorlDae: Date: 
.*...* t*****.t*.*.t*******t*****t**~***t..*.*,rr.***.~.*~****,ttttt*~****tt*tt*********t********t****t*****.** 

;e this area to descnie actual Corrective Actions taken to address the problem 

THIS  I S  A T W O  PA6E DOCUMENT - PLEASE TURN OVER 



aboratory Manager's Comments: Gigure  13-1 ( ~ 2 )  
CORRECTIVE ACTION Pzge 2 

aboratory ManagerlDate: 
~*.****.***.*.**44*4****************4*44**************4***4*4**4***44**mt**t********************.4***.*****"* 

l u a l i  Assurance Review and Approval: 

M o f f i  Date 
: . t t t t t t * * t t ~ t t l t * t * t ~ t t t t * t t t * * t * ~ t * * * t + t t * t t t r t * ~ t * * * t * t * t t t t t * . t t t t ~ t t m * * * * t ~ t t t * t t ~ a t t * * t t * t t * t t ~ ~ * t * + * + m r  

;cheduled follow-up by OAO: 

Tndings: Onclude date of follow-up and signature) 



- 
Auditor: 

Lab Section: 
Instrument: 

Page: -of - 
SECTION 5. STANDARDS LOGBOOK. 

- - Verify that standards in use are 
documented in Ihe standards logbook. 

- - Can the manulacfuren certificate be 
foundl This is a requirement of the SOP. 

- - Can standards be traced back to either the 
neat product or purchased stock? 

- - Verify a calculation in the notebook. (Describe 
in comments section). 

- - Are daily standards documented in either to main log 
or in a separate notebookl This is  very important in 
verifying day to day operations. (Verify and describe 
in comments section.) 

- Is there evidence of a managen review of the notebook7 

- - Are stock chemicals or purchased mixes labelled with date 
of rcccipl, opening, and expir.~tionl Arc dtiy oul of ~ldte? 

- - Are stock and working standards completely and properly 
identified7 (Dates of prep, expr, conc. ETC) Are 
any out of datel 

- - Arc thosc SIOC~ st.ind.lrds requiring standrrdizdtion being 
standardized? Is thcrc documm~a~inn? 

Reference: SOP 10003 Rev 0 
O:\MTHAUDINECTIONS.STD 



I".. - 
Auditor: 

Lab Section: 
~Il~ItUmtllI: 

Page: -of - 
SECTION 6. ANALYTICAL NOTEBOOKS 

Y N 

- - Does the nolebook have a unique number assignedf 

- - Is the notebook pcrtn.~nently Iwund dncl pitgln.itecll 

- - Is permanent black ink being uscdf 

- - Are entries legible and do they follow standard 
good laboratory documentation practices. (Single line 
no whiteout, empty spaces at bottom of pages lined through 
with a date). 

- - If the analysis requires the use of a balance, is the balance 
clearly identified8 

- - Is the analyst dating and initialling the notebook? 

- - Is there evidence of supervisor review (date, initial). 

- - Is t11c.r~ dn SOP av,~ilal~lc k ~ r  tllir ~nethudl Wl~r t  i, Ihr SOP 
number and its cffwtive ddle IJJUI in comments section). 

- - Is the SOP cumnt or does it need rwirionl 
(Describe finding in comments section.) 
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Auditor. 

Lab Section: 
Inshment: 
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SECTION 8. REAGENT LOGBOOKS 

- - Verify that the reagents in use are 
documented in the reagent logbook. 

- - Can materials used to prepare the reagents 
be traced back to the manufacturers lot number. This 
is  a requirement of the SOP. 

- - Verify a calculation in the notebook. (Describe 
in comments seclion). 

- - Are daily standards documented in either to main log 
or in a separate notebook? This is very important in 
verifying day to day operations. Nerily and describe 
in cornmenls section.) 

- - Is there widence of a managers revicw of the notebook? 

- - Are stock chemicals or purchased mixes labelled with date 
of receipt, opening, and expiration? Are any out of date? 

- - Are reagents completely and properly identified? (Dates of prep, 
expr, conc. ETCI Are any out of date? 

- - Are those reagents requiring standardization being 
standardiredl Is there documcnlation? Verify a calculation. 

Rcfermcr: SOP 10.003 Rw 0 
O:\MTHAUDINECTIONB.RCT 
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15.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The Quality hsurance Department reports their acuities and finding to Management in various ways: 

Immediate verbal notification if an emergency situations arises; 

Thorough written reports of data audits; 

Thorough written reports of general audilr; 

Thorough monthly reports of the following quality indicators of holding times, PE results, and external 
audit findings. 



APPENDIX A 

LABORATORY FLOOR PLAN 





APPENDIX B 

LABORATORY CERTIFICATIONS 



VALIDATIONS AND CERTIFICATIONS 

State of Maryland Drinking Water 

Commonwealth of Virginia Drinking Water 

State of California Hazardous Waste 

State of New Jersey Drinking Water 
Wet Chemistry 

Water Pollution 
Wet Chemistry 

State of South Carolina Water Pollution 
Inorganic/Organics 

State of New York Air and Emissions 
Non-Potable Water 

State of Co~ecticut  Water Pollution 

I 
Inorganidorganics 
Hazardous Waste 

InorganidOrganics 



APPENDIX C 

STAFF RESUMES 



TECHNICAL STAFF 

The professional staff of American Environmental Network, Inc. i s  constantly striving to improve its 
performance by pursuing post-graduate and graduate studies, attendance at appropriate training and. 
industry symposia, and active participation in professional associations. The following are tables of 
laboratory staff and brief resumes of key personnel. 



AMERICAN ENVIRONMENTAL NETWORK (MARYLAND), INC. 
LABORATORY SUPERVISORY STAFF 

NAME AND TITLE PRIMARY RESPONSIBILITY 

MARSHA BURRELL QUALITY ASSURANCE OFFICER 

JOHN CAMPBELL PREP LAB SUPERVISOR " 
SCIENCE 

VlNCENT KUYAWA B.S. CHEMISTRY 1985 PROJECT OPERATIONS 

rlHONDA GREEN-BARRON 

JOYCEDAUPARAS 

April 1995 

B.S. 

B.A. 

CHEMISTRY 

CHEMISTRY 

1990 

1990 

DIRECTOR 

GENERAL CHEMISTRY 
MANAGER 

LOGIN SUPERVISOR 



AMERICAN ENVIRONMENTAL NETWORK (MARYLAND), INC. 
LABORATORY STAFF 

ROBERT BOARDLY METALS ANALYST (AA) 

WILLIAM GLASER QUALITY ASSURANCE 



LARRY J. FRANTZ 

Current Position: General Manager and Laboratory Director 

Education: B.S. (ChemistryKomputer Science), Lawrence Technological 
University, Southfield, MI 

Graduate Work, Oakland University, Rochester, MI. 

Years of relevant experience: 20 

Areas of expertise: All areas of laboratory management, especially environmental 
work. Management of special environmental projects, and working 
closely with clients on these projects. Designing, writing and 
utilizing computer programs for laboratory management (including 
sample tracking, data entry, QNQC, report generation). All 
environmental analysis techniques. Designing analytical and 
QNQC programs to solve clients' problems. 



VINCENT I. KUYAWA 

Current Position: Project Operations Director 

Education: B.S. (Chemistry), Loyola College, MD, 1985 

Years of relevant experience: 8 

Areas of expertise: Manages department of project managers, sample receiving and 
handling personnel, couriers, and all facets of client services. 
Responsible for all facets of client services as it relates to laboratory 
production. Handles major client's requests, includin~ s~ecial 
formatting of reports, priority/emergen& project turnaround, 
scheduling, bottle supply, etc. Coordinates with laboratory 
supervisors, field sampling personnel, and clients to meet p r o i s  
requirements. Performs sample tracking through the Laboratory 
information Management System. Administers individual multi- 
layer quality assurance reporting depending on client request; 
coordinates these efforts with quality assurance officer to maximize 
sample throughput, review, and remedial action when necessav. 



PATRICIA J. ROACH 

Current Position: Project Manager 

Education: B.S. (Chemistry), University of New York, Ceneseo, NY, 1988 

Chemical Officers Course, U.S. Army Chemical School, 
Ft. McClellan, AL, 1989 

Radiation Protection Officers Course, 10 Medical Laboratory, 
Kaiserslautern, Germany, 1989 

OSHA Health and Safety Course, NYINJ Haz. Waste 
Training Center, Piscataway, NJ, 1992 

Yean of relevant experience: 6 

Areas of expertise: Responsible for all facets of client services as i t  relates to laboratory 
production. Handles major client's requests, including special 
formatting of reports, prioritylemergency project turnaround, 
scheduling, bottle supply, etc. Coordinates with laboratory 
supervisors, field sampling personnel, and clients to meet project 
requirements. Performs sample tracking through the Laboratory 
Information Management System. Provides on demand updates of 
project status to clients. Insures data package integrity specific to 
individual client requirements. 



MARSHA J. BURRELL 

Current Position: QA Officer 

Education: B.S. (Biological Sciences), Salisbury State University, MD, 1980 

Years of relevant experience: 14 

Areas of expertise: Supervises quality assurance program, reporting directly to the 
Laboratory Director. Introduces blind spikes, replicates, blanks, 
and standards into the sample chain, handles quality control data, 
insures accuracy charts and precision tables are kept current, and 
that out-of-control situations are remedied. Coordinates 
performance evaluation sample analysis programs. Experienced in 
data validation. 



ANITA L. KIJAK 

Current Position: Metals Laboratory Manager 

Education: M.S. (Environmental Chemistry), University of Maryland, 
College Park, MD, 1987 

B.S. (Chemistry), Adelphi University, Garden City, NY, 1982 

Years of relevant experience: 7 

Areas of expertise: Directs daily activities of Metals department. Responsible for 
coordinating and monitoring projects, staff, and equipment of the 
Laboratory. Primary responsibilities include increasing laboratory 
efficiency and improving data quality. Prepares and approves 
Standard Operating Procedures (SOP'S) for laboratory use. Reviews 
all reports for data quality and QC compliance. 



RHONDA J. GREEN-BARRON 

Current Position: Wet Chemistry Laboratory Manager 

Education: 8.5. (Chemistry), California State University, 
San Bernadino, CA, 1990 

Years of relevant experience: 4 

Areas of expertise: Directs daily activities of Wet Chemistry department. Increases 
laboratory productivity and improves data quality. Prepares and 
edits Standard Operating Procedures (SOP'S) for laboratory use. 
Reviews and implements corrective actions in response to out-of- 
compliance reports. 



MINH-THUY NGUYEN 

Current Position: GUMS Laboratory Manager 

Education: M.S. (Chemistiy), University of Delaware, 1979 

B.S. (ChemistrylMath), Mary M'ashington College, VA, 1976 

Years of relevant experience: 15 

Areas of expertise: Manages GUMS Organics Laboratory. Responsible for problem 
solving, production and personnel scheduling, training, QAlQC 
protocol development, and methods development. Develops 
software for client-specific report requirements (e.g. automated 
printing of chromatogramddata to provide visual representation of 
data); and develops sample extraction and sample clean-up 
techniques. 



CHARLES E. FERRIN, JR. 

Current Position: GULC Laboratory Manager 

Education: B.S. (Biochemistry), University of Maryland, 
College Park, MD, 1985 

Years of relevant experience: 7 

Areas of expertise: Manages the GULC department performing pesticide/PCB, 
herbicide, and volatile analysis using gas chromatography, and 
explosives and PAH analysis by HPLC. Maintains adherence to 
EPA and other procedures and QC requirements during analysis. 
Reviews results and reports data. Maintains experience with ECD, 
FlD, ELCD, and PID on HP5880 and HP5890 CC's, and Waters 
HPLC, and provides training. 



Current Position: Systems Analyst 

Education: B.A. (Chemistry), George Mason University, Fairfax, VA, 1985 

Years of relevant experience: 7 

Areas of expertise: Responsible for the overall computer related operation of the 
company. Maintains various hardware and software used in 
support of the analytical s e ~ i c s ;  develops and implements new 
LlMS software packages and facilities. Manages production of 
extensive electronic data package submittals for major projects and 
clients. 
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SAMPLE WAlWlL STOMCL AN0 DlSPOSAl 

BOllLE PREPARATlON AND TRACKlNG OF BOnLE LOTS: K4ZWRAP 

QUDEUNES FOR DISPOSAL OF WRES WIlH PCB 

QUDNNES FOR SAMPLE DlSPOYS 

GUDNNES FOR DISPOSAL OF ACID WASTE SOLVEhl WASTE. AND PlRlDlNE WASTE 

HEALTH AND m PROCEMlRES FOR HAZARDWS SAMPLE P R E P A m m  
AND ANALYSB 

HOWNG TWAES. CONTAINERS. AND PRESERVAllONS FOR 
WRONMENTAL SAMPUNQ - onuo LANDFIU PAOECT 

uBoW.ToRf SAMPLE COtiTAJNERS AND WWNO PROCaXlRES 

PESERVATlXl AND HOLDING TlMES FOR INORGANIC AND 
OROlrNH:cohwwNaS. SOIL 

PREPWTDN OF FIELD AND TRIP M K S  
(mw mEY REWlREMEtilSJ 

PFIESERVATDN AND HOLDING TIMES FOR INORGANIC AND 
OROANK: COMPOUNDS: WATER 

PESERVATKXS AND HOLDINQ W E S  FOR INORGANIC AND 
ORGANIC COHPOUNDS: DRINKlNQ WATER SAMPLES 

RESiUJAl CHLOMNE TEST FOR DRlNKlNG WATER SAMPLES 

SAMPLE RECDPF AND LOGGING 

SAMPLE RECEIPT AND LOGGING OF DRINIQNG WATER SAMPLES 

SAMPLE RECEIPT AND LOGGING - EPA QP 

SAMPLE STORAGE AND MAINTENANCE EPA CLP 

SAMPLE STORAGE AND MAI- 



Am U I O M T ~  
ITNIDUD O . O U T l I S  PROCEDURES 

e m  

rn 
CBERAL U80MTORV I1FORMATlO~ 

CHUNaFCUSTOW 

-CHAF(TS 

MTA RMEW AND aUMllY CCMXX REWlREMPrrs 

MTA REPORTING 

MSCUSSlONOFREPOmLRlELS 
w - q  

DOCUMPrr WNTENANCE 

AW I.AEomTOFlY ORGANIUm 

Hll4TKXl AND USE W PROJECT DBCXWANCY REPORTS FOR 
NO- OF NOKCOMPUANCE. DOCVMENTAllON OF CORF(ECTM ACTION 
AND EVALUATION OC THE EFfECTNENESS OF CORRECTME AClONS 
l"J-'w 

W S l R U M W  AND EQUIPMENT LOGBOOKS 

INSTRUMPIF DmCTlON UMKS I P A  U P -  INORGANKS 

WSSTRUMW MAlNmUANCE AND WBRATlON F R E W W  

LAB SEUJWTY 

LABORATORY SAFElY 

MAINTEWCE AND DOCUMENTATNX FOR ANALWKA STAN- AND 
EFERENCE MATERIALS LOGBOOKS 

PREPARATION. NUMBERING. AND USE OF STANDARO O P E R 4 W  
PAOCEWRES 

PRJCEWRES FOR THE DEERMINATNX OF THE M E W  DmCTKm UMIT 

PAOCEWRES FOR CHANGES 

FS3UISmON AND PURCHASE OF MATERlMS AND SWCES 

1- [in nvkbr+auspend.d] 

1101 1 OIJR2 

loox 0 1m 



BALANCES ANALYWA AND TOP LOADER 
(in revision) 

MANUAL M I C R O P I ~ N G  SYSTEM USAGE 

REAGENTS. SOLVENTS, AND GASES 

WRlGECUTlON EQUIPMENT 

THERMOMEER CALIBRATION 
(in r d m n )  



U 

wn cnnrlsm rnDnDumts 

ACIDITY. AUWNllY, AND PH MEASUREMENT 

AMMOMA W WATER AND SLUCGE: MAMAL USnlATKX( 

ANION ETESWINAllONS (CHLORINE NmUW AND SWATQ USlNQ 
ION c H R w A T f f i w m  

BlOOlEMlCAL OXYGEN DEhUND 

CATON U W G E  CAPAClM IN SOILS 

CYANIDE PI WATER AND S O k  EPA SOW 1990 

CYANIDE IN WASTE OR LEACHATE (SW846) 

CYANIDE AMP(I\BLE TO CHLORlNATKm 

DETERM1NATK)N OF BUU( DENSrrr OF SOIL W P L E S  

DETERMIPUTON OF DISSOLVED OXYGEN IN WATER SAMPLES 

MTERMIMTWXI OF PERCEHT ASH WINO ASTM D3174 

DETERMMATWXI OF PERCENT SOLIDS WING ASTM 02216 

DISSOLVED OXYGEN M€EM 

OCmACTKX( PROCEDURE FOR TOXlCrrY SW846 - MEMOD 1310 

FLUORIDE: L3N SELECTNE NCTRODE - MEMOO 3402 

FREE IRON OXIDES W SOL 

HARDNESS - MEWW 1302 

HMAVALENl CHROMIUM IN WATER 

NOFGNK: AND METALS -ARE AND PWXCUARE WASHINO 

K)N CHROMATOGRAPHY: DRINKlNG WATER SAMPLES - METHOO 300.0 

MOLSNE SOIL 

NlTWTEHmUTE PI WATER WD SLUDGE - METHOO SU.3 

NnRoGEN, AMMOMA: COLOCPMETRlC 

pERCEHTF(1- 

F'nlNsDu. 

PH W WATER 

PHOSPHATE: SOlL AND SLUDGE 

PREPAR4TON AND LffiGlNG OF INOAGANK: AHALYKX STANDARDS 



n m  

wn cnorlsmv PROCEDURES. C- 

Slm PI SCUD SAMPLES 

SlUCh MSSOLVED: COLORIMErFUC 

SPEClFlCCONWCIANCE 

STANDARD TEST  mio om FOR FUSH PWNT BY pmsm - MAATDJS CLOSED TESTER 

SWATE IN WATER AND SLUOOE: TVFIBIDIMETRK: 

SWloEs IN SOlL AND SOU0 W M E S  (EPA 90Jg 

TOTAL CYANIDE: WATER (3151) 

TOTAL CYANIM: SOIL AND S W M M  

TOTAL OROANH: CARBON - BROS PROJECT 

TOTAL PHENOL: 4MP 

TOTAL SUSPENDED PAKXLE9 GMYIMETRK: ANALYSIS OF 
flLTERS FOA BROS PROJECT 

TOTAL PHOSPHOW. COLORMEI'FC 

TOTAL KJEUMHL NITRCGEN P1 WAER AND SLUCGE 

TOTAL SUSPENDED SCUDS 

TOTAL DSSOLVED SWDS 

TOTAL CYANIDE: SOlL AND WATER WETHO0 3352) 

T O W  CHARACTERISTKS LEA- PROCEDURE (Tclq 

ULTRA--VISIBLE SPECTFCJPHOTOMEER 

DATE - 



m 
Y E l A l S  U A I V S E S  

ACD DIGESTDN OF SWM- SLUDGES. AND SOILS 

ATOMIC ABSORPTK)N P E W a W E R  50Q) 

ATOMlC ABSOW'lWN PERKlN-flMER 3030 

m N G  WATER METALS. GFM WNJW ASSURANCE W E R U  AND PROCEDURES 

OiWMNG WATER METALS, 1 3 '  QUAUW ASSURANCE CRmRLA 
AND PROCCWRES 

W C E  METALS - SW845 7000 

lTJW44CE METAL: €PA SOW 1990 

GFM METALS ANALYSIS OF PMlO FILERS FOR BROS PROJECT 

[CP METALS - SW&(6 6310 

ICP MEFALS: EPA SOW 1990 

ICPSCREWINGATBROS 

ICP RSTRVMENT, PWaN - W E R  bYY) 

ICP METALS ANALYSIS OF PMlO FILTERS FOR BROS PRQlECT 

-Y COVPLED PLASMA - ATOMIC EMISSION SPECTROMETRlC MEll-lGU F a  
TRACE REMEhl ANALYSIS ff WATER AND WASTES 

m I C  AND METALS GUSSWARE AND PLASilCWARE WASHINO 

NOAW\N!C REPORTING PROCEWRE - EPA CLP 

UERCURY H SEDIMENT AND SOIL EPA SOW 1990 

UERCWIYwwAmEPASOW1990 

MERCURY P4 DFUNKlNG WATER, QUAUrY ASSURANCE m R U  AND PROCEWFIES 

W R Y  ON SiLVER WOOL 

YETALS W Y S B :  GENERK ATOMIC ABSORPTION TECHNIQUES 

MEIHOO OF STAN- ADOmON 

WATER DIGESTION. FURNACE M AND C P  - WATER 

WATER MOESTKXI: NRHACE M AND C P  FOR OWNKING WATER SAMPLES 

IN PREPARATION) 

0 2J%ws2 

1 Ylb/85 

IN PREPARATION) 

1 JRo192 



M D  AND R4SE-NEUlRU OAOANK: AFULYSIS:SOIL AND WATER 

CHLORINATED HERBlaMS - EPA MEMOD 0150 

CHLORINATED PHMOXY ACID HERBICIDES: STAN- METHODS PROCEDURE 

DETSWN4TION OF NrlRMWM4TlCS BY GAS CHROMATOGWHY (?4ElHODS 6C9 AND 6254 3065 012/5/85 

-TION OF SPECIFIC OROANOCHLORIDE PESTICIDES BY 4104 1 W188 
~ ~ T o G A A R ( Y  

m T K X i  OF ORGANOCMOWNE PESTICIDES AND POLYCHLOFUFUTEO 
B I P H P P R S ~ B Y G C  

GUMS M N O O  FOR W O U T l l E  ORGANICS: C A P l W  COCUMN 
TECHNWUE - EPA METHOD 8270 Fwas) 

GREASE AH) 011 M WATER: FREON D(TRACTW4 

- EPA MEMM) 515 3515.0 [in preparation] 

MEIHOO FCM THE IEfEWIWlWN OF PESTICIDES AND PCBS IN 
WATER AN) SML EPA SUN J190 Wmc RMSlONS 

AM) AUD (SMCVOUTLES) ORGANIC COMPOUNB IN WATER AND SOIL 
W A S C W W O W m c ~  

 MOB^ SOlL 

OIL AND OreASE IN WA-, SOILS. SLUDGES 

O R G A N K : ~ ~ ~ T o N  

OROAMCS4WLEOUAUMNGPROCEWRE- W A C L P  

B O R I N E  PEWIDES AND PCBS - MEMOD 

-ORINE PESFlClDES AND PCBS - €PA METHOD 800 

-0RINE PESTlC4DES -STANDARD M m r O a S  PROCEWRE 35QOA 

-ORIN€ PEWIDES - EPA METHOD 54) 



m 
0#6111C FUR. 

ORGANOPHOSPHORUS PESTlClDES - EPA MEMOD 8140 (SOCIDS) 

PCB PERSONNEL MONITOR 

PCB PERSONNEL MONITORNDSH 

PCBs IN P w s  

PCBs 

PCT IN WATER CLP-TYPE FORMAT 

PCT IN SOLS: CLPPlPE FORMAT 

m E N T  (XI 

PEIlWEW W N S  ANALYSIS: TISSUE WATER SO(L AND SEDIMENT 

RlENOLSBYHPLc 

POLYNUCLEAR MUMATK: HYDROCARBONS F(€lHW 6lq 

PREPARATDN F M  ORGANOWLFUR COMPOUNCs W SOL PFIIOA TO 
~ Y S f f i U S M G G c p s A ~  

UJAUW CONTROL FOR GUMS M N O D S  

Fh4 DElEWINAllON FOR SELECTED 
SEMNOLAllllS IN SOlL 

SEPMUTORY FUNNEL AND UQUlDUOUlD D(TRAtXCt+ SW-M 3510 

SOLVENT RIm 

SONlCATlON MRACllON: SW846 35% 

W 2/88 SCREENING FOR PCB's 

SOXHLElE€I+MClkM M€rHW 

TUfN PEIROLWM HYDRCXPJIBONS: IR ~ E M O O  418.1) 

T O T N  PElROLNM HYDKCARBONS: GAS WFWMATO3URiY 
WZlliOD 015M. DlESU FRACTION) 

TRACUIBW OF OROANtC STANDARDS 



CHLtXUNAlED PHENOXI AUD HERBIC(DES: STANDARD MHHOaS PfUXEEUE 

MTEFIMINATE+d OF SPECIFIC OAClANOCHLORlDE PESTlClDES BY 
CUSaiRoMATCGRAFnr 

DEIEIWINATK)N OF SPECIFlC ORWINOSULNR PESTICIDES 
BY GAS CHROMATOOWHY 

DI3EMAINATK)N W SPECIFIC NITROOENPHCS'mXKLS 

OCS CHROMATOGRAPH: HEWLm PA- 58901, 

HALOGENATED VOlATRE OROANKS 

HERBICIDES - EPA M E W O D  515 

HPLC PHENOLS -17 

IFmORATORHEWLm PACKARO 35901 

M~ZI~KW FOR DETERMINATION OF PURGEABLE WounLE) 
HALOCARBONS IN WATER XY AND AIR (METHOO 8010 RhUJ 

MiZIlKW FOR M E  DETDIMINAlWN OF PESTlClMS AND PCBs IN 
WATER AND SOIL: EPA SOrY &SU WlW FEWIONS 

METHOD FOR DWINATION OF PURGEABLE tm.AnLE) 
AROMATKS IN WATER SOIL AND AIR (METHOD RIIU) 

0RGmK:REPOmPAOCaUFf-EPACLP 

OAMMC SAMPLE WAUMNG PROCEWE - EPA U P  

OAMNIC: BUNK EVNUAl-oN PROCEDURE - EPA CLP 

ORGANOCHLORINE PESTICIDES AND PCBs - MrmOD 608 

OAOANOCHLOWNE PESTICIDES AND PCBS - W A  METHOD 8080 

oW3NOCHLORlNE P!XlX3DES - STANDARD 
PROCEWE3509A 

OAGANOCHLORINE PESTICIDES - EPA METHOD 5OE 

ORGANOPWPHORUS PESTUDES - EPA MEMOD 8140 (SOLIDS) 

PCB PERSONNEL MONITOR 

4104 1 Mom 

4107 0 Mom 



mDa 

m u  - 
gC METHOOS. mC YmOOS AID PETROLEUM HImOCMIM YmOOS. ru 

PCB PERSOf4NEL MONITORNIOW 

PCBs H PUFa 

PCBs 

PCT m SO(LS: CLP-TYPE FORMAT 

PCT DI WATER: W-MPE FORMAT 

PETROLNM -ANALYSIS: TL?.SUE 
WATEFI SMLANDSaMMENl 

PHENOLSBYHPU: 

PolVFnraEAR lROMAThZ HYDROCARBONS (?AElHOD 610) 

PREPARATCN AND LODGING OF ANMYTICAL STANMRC6 FOR 
GcANDOC/MS 

PURGE AND TRAP MEMOO ( M m m  SQ30. SH846) 

PURGE AND TRAP M E W  F(FMOD 5030. SW84(i) 

PURGMELE AROMhTKS ( M m O D  602) 

SOIL QAS VOCS IN W A L  MEDIUM 

SOW 2/80 SCREW0 FOR PCB'. 

T O T N  PEIROLEUM HYDROCARBONS: IR ~~ 418.1) 

TOTAL -M HYDROCMIBONS: OAS C n R o w T c G w r n  
(MEMOD 8015-M. DIESEL FRACMN) 

T W C .  WWUNE FRACTION ( M m O D  8011M) 

TPACEABlUIY OF OROANK: STANDARDS 

VOCs IN AMBIENT Altl 

VOCCHARCOALTUBES 



BCSVNEWWLS AND ACIDS EPA MEMOD 625 

GC~MS METHOD FOR SEMNoLAnE O~ANKSA CAPILW 
COLUMN TECHNIQUE - EPA M E W 0 0  8270 (SOUOS) 

OUMS MEMOD FOR YOUTLE ORGANICS - EPA M N O D  8240 

MElHCO FOR THE DETERMINATION M MFUCTABLE BASEMRITFCUS 4507.390 1 
AND ACID e v o u n E s )  OAOANIC COMPOUNDS IN WATER AND SOILEPA SOJV y90 v i m  wvls~xss 

METHOD FOR THE MRMMTION OF PURGEABLE (VOUTKE) 
ORMNW: C O W N O S  IN SO& AND SEDIMW EPA SOW J/9Q WITH REVISIONS 

M N W  FOR THE DETERMINATION OF PURGEABLE (VOUTIW 
O W K :  COMPWNOS IN WATER: EPA SOW 3/93 WlTH RmsKxcS 

ORMNlC PROCEWRE - EPA CLP 

ORGANIC BUNK EVALUA- PAOCEMIRE - EPA CLP 

ORGANIC YUAPLE OUWMNO PROCEDURE - EF'A CLP 

PREPARATION AND LOGCIW OF ANALYTICAL STANDARDS FOR 
GC AND GUMS 

PURGE AND TlUP METHOD F.(ETHOD 5 m .  SNB46) 

PURGEABLE - EPA MEMOO S?4 

PURGEABLES 

OUAUrY CONTROC FOR GUMS MEiHODS 

SEMKXIANlTATM DETERMINAWN FOR SELECTED 
S E M N O L A ~ W S O ( L  

v0LAni.E Aaos: SLUOGE 
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HOLDING TIMES, PRESERVATION, AND CONTAINERS 

Holding Ti. Conhixrs, and Reservation Rqhmem 

Minimum 
Volume 
Reauired 

Holding 
Timc 

None a n a l y z e  
immediately in 
field 

Temperature None a n a l y z e  
immediately in 
field 

S p e c i f i c  
Conductivity W 

Cool, 4Dc  

Cool, 4OC 

28 days 

Common Anions 
so,, NO3 

28 days 

lgnitability Cool, 4OC 

Cool. 4OC 

Cool, 4OC see CN-holding 
time 

Toxici ty-TCLP W;S 
e x t r a c t i o n  
procedure 

lOOOmL 
. per test; 

1 Kg 

Cool, 4OC 

Cool. 4°C 

*tee following 
table on TCLP 
extraction holding 
times 

ASTM D2216 Soil Moisture S 
Content 

Ainight container cool. 4'C ASAP 



Holding Ti, Containus, and Preservaton Rqukmmts, Cont. 

Minimum 
Volume 
Rcauired 

Holding 
Parameter 

Cyanidc 

Phenols 

Cool to 4% NaOH to pH > 12 14 days 
14 days 

G only Cool to 4OC 
H,SO, to pH <2 

28 days 

Mcmry 

ICP Metals 

HNO, to pH < 2 28 days 
13 days (plastic) 

SW6010 
digestion: 
various SW846 
methods 

6 months 

ICP Mctnls 
(dissolved) SW6010 

digestion; 
various SW846 
methods 

Ficld filter; 
HNO, to pH<2 

6 months 

Furnace M (Ag, w,S 
As. Cr, Pb, Sb, Se, 
n) 

Various SW846 W-HNO, to pH <2  

F u r n a c e  W 
(dissolved) 

Various SW846 
methods 

Field filter. HNO, to pH <2  6 months 
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APPENDIX B 
OHM STANDARD OPERATING PROCEDURES 



QUALITY POLICY AND 
OHM Corporation PROCEDURE APPROVAL 

AND REVISION RECORD 

* QP-609 Tic'* Surf ace Soil Sampling 

APPROVAL 
-i 



OHM Corporation 

STANDARD OPERATING PROCEDURE 
~~~ 

Title: Surface Soil Sampling 

- - 

Document #: QP-609 

Date Issued: January 17, 1994 Rev: 0 Date: December 17. 1993 

1.0 PURPOSE 

1.1 To describe procedures for the collection of representative surface soil samples. 

1.2 To describe procedures which minimize the exposure of sample technicians' to 
contaminants. 

2.0 SCOPE 

2.1 This procedure provides information on proper equipment and techniques for 
surface soil sampling. 

2.2 Review of the information contained herein will facilitate planning of the field 
sampling effort by describing standard sampling techniques and by listing 
supplies and equipment needs. 

3.0 RELATED DOCUMENTS 

3.1 For a more in-depth discussion of soil sampling methods. refer to &oaration 
of Soil Samdine Protocol: Techniaues and Strateeies, (EPA 60014-83-020) by 
Dr. Benjamin J. Mason, prepand under contract to the USEPA, Environmental 
Monitoring Systems Laboratory-Las Vegas. August 1983. This repon 
discusses in detail the factors that influence the selection of a particular 
sampling scheme or the use of a panicular sampling method with a strong 
emphasis on statistical design sad data analysis. Anothcr sourc~, Soil Sam- 
pline Oualitv Assurance User's Guide. (EPA 60014-84-043) by Dr. Dclbert S. 

QP-609 REV.00 1 
O Copyright 1993 OHM Remediation Services Corp. 

17 DEC 93 



Barth and Dr. Benjamin. I. Mason, prepared by the Environmental Research 
Center. University of Nevada, Las Vegas under a cooperative agreement with 
the USEPA (May 1984). will also be helpful. 

4.0 GENERAL INFORMATION 

4.1 Soils arc often non-homogeneous and distribution of contaminants in a soil is 
often non-uniform. To offset these during sampling the following are accom- 
plished. 

4.1.1 Collect samples with high volume-to-surface area ratios. 

4.1.2 Use a systematic (grid pattern) approach to sample collection. 

4.1.3 Maintain a detailed record during sampling operations, particularly . 
noting location, depth, and characteristics such as grain size. color and 
odor, andlor readings obtained on field monitoring quipment. 

4.2 Soil sampling equipment needs to meet the following general requirements. 

4.2.1 Materials of construction shall be stahless steel, plastic or teflon coated 
steel. Chrome plated or nickel plated steel should not be used. Brass 
sampling tools can be used for certain sampling operations as  long as 
the brass (copper + zinc alloy) is non-contaminating and non-reactive to 
the sample medium. 

4.2.2 Materials of construction shall be compatible with and non-reactive to 
compounds of interest. 

4.2.3 Materials of construction will not leave residues in samples that will 
interfere with analyses of samples. 

4.3 Soil bioactivity and problems with volatilization of organic compounds from 
the soil require that the following be accomplished for soil samples immediate- 
ly after collection. 

4.3.1 Tightly seal containers. 

4.3.2 Refrigerate samples to -4' C. 

4.3.3 Remove samples from exposure to sunlight. 
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5.0 DEFINITIONS 

5.1 Soil Samde- A sample of the soil taken to determine what type and quantity of 
contamination has been released into the soil. 

5.2 Environmental Samde - low concentration sample typically collected off-site 
and not requiring DOT hazardous waste labelling as a high hazard sample. 

6.0 RESPONSIBILITIES 

6.1 Field Operations Leader 

6.1.1 The Field Operations Leader is responsible for the overall safety of the 
sampling operation. This includes informing and obtaining help from 
local authorities if necessary, selection of sample points, and halt of 
operations if necessary. 

6.2 Sampling Technicians 

6.2.1 The Sampling Technicians are responsible for the following. 

6.2.1 Reading and implementing project sampling plans. 

63.2 Accumulating and dispatching appropriate supplies and equip 
ment to accomplish the sampling objectives. 

6.2.3 Locating and marking sampling points. 

6.2.4 Decontaminating field sampling gear in a correct and appropriate 
manner consistent with site requirements. 

6.2.5 Collecting, preserving. and packaging soil samples. 

6.2.6 Maintaining sampling rtcords. sampling logs. data sheets. and 
maps. 

6.2.7 F i i g  out Chain-of-Custody forms. 

6.2.8 Maintaining physical custody of samples until they are trans- 
ferred off-site or to an on-site laboratory. 
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7.0 PROCEDURE 

7.1 Surface Soil Sampling QAIQC 

7.1.1 Quality control samples will be taken at the discretion of the client and 
OHM management. Often, provisions for quality control sampling will 
be included in the project CSAP. . 

7.1.2 Types of Quality Control samples that may be taken during a surface 
soil sampling effort could include Matrix SpiktlMatrix Spike Dupli- 
cates, Field Spikes. Duplicates, andtor Split Samples. 

7.2 Preliminary AssessmentlSite Inspection 

7.2.1 The preliminary assessment of existing data should be consulted in 
planning a surface soil sampling operation. Of special importance are 
items that can be used to characterize the types of hazardous materials 
present at the site (e.g.. generator records, manifests, inventories, 
personal interview. and monitoring data). 

7.2.2 In general, the preliminary assessment and site inspection should have 
been completed prior to sampling. Field characterization should help to 
establish ambient conditions and identify potential hot spots. Tbis 
information is to be plotted on the site sketch. Observations from maps 
and aerial photographs can also be used in compiling the site sketch. 

7.3 Site Preparation 

7.3.1 Proper site preparation involves setting up the decon area, equipment 
storage area, sample storage area (if necessary), and preparation of 
sampling equipment (i.e., assembly of equipment, decontamination of 
equipment). 

7.4 Location of Sampling Points 

7.4.1 Prior to preparations for sampling and actual sample coliection, sam- 
pling points are to be measured, located, and marked with surveyors 
stakes or flags. Measurements from a minimum of three location arc 
obtained for ease in relocating these exact sample locations at a funher 

QP-609 REV. 00 4 
8 Copyright 1993 OHM Remediation Services Corp. 

17 DEC 93 



time. A site map will be generated detailing measurements from sample 
locations to fixed reference points. This will increase the efficiency of 
the sample collection process. In addition, it will aid others in reloca- 
tion of sampling points at a later date. 

7.5 Sampling Procedures 

7.5.1 The steps to be followed in surface soil sampling are as follows: 

7.5.1.1 Determine the number and location of desired samples along 
with the location of duplicate samples. 

7.5.1.2 Don correct sample gloves and excavate a hole, 3 to 4 inches 
deep, with the decontahinated shovel or stainless steel spoonlspatula at 
the first sample location. 

7.5.1.3 Don clean sample gloves, and scrape the side of the hole with a 
tongue depressor or stainless steel spoodspatula to expose a fresh 
surface. This eliminates the possibilityof cross contamination from 
material below. 

7.5.1.4 Discard the first tongue depressor or stainless steel 
spoonlspatula, and use a new one to dig material from the top 2 inches 
of soil and transfer it into the sample jar. If the soil is too hard for this. 
chip the sample out with a clean chisel hammer or similar tool. After a 
small pile of loosened soil has accumulated. use a tongue depressor. 
spoodspatula or trowel and put the material into the open sample jar. 

7.5.1.5 After obtaining an adequate sample volume, seal the jar and 
label the sample container. Apply a custody seal if one is required. 

. Then record the pertinent information in the field logbook. 

7.5.1.6 Place used expendables in a trash bag. Decontaminate any non- 
disposable tools as described below. 

7.5.1.7 Repeat steps 2 through 6 until all samples have been taken. 

7.6 Sampling Equipment Decontamination 

7.6.1 When dedicated equipment is not used for sampling. the sampling plan 
should include procedures for disassembly and cleaning of equipment 
befog each use. 
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7.6.2 Inorganic Constituenu 

7.6.2.1 If the constituents of interest are inorganic, the following steps 
will be followed: 

7.6.2.1.1 Wash with Alconox and tapwater 

7.6.2.1.2 Rinse with tapwater 

7.6.2.1.3 Rinse with dilute (0.1N) hydrochloric acid or nitric 
acid. 

7.6.2.1.4 Rinse with tapwater 

7.6.2.1.5 Rinse with distilled water or deionized water 

NOTE: Dilute hydrochloric acid i s  generally prefemd to nitric 
acid when cleaning stainless steel because nitric acid may 
oxidize stainless steel. 

7.6.3 Organic Constituents 

7.6.3.1 If the constituents of interest are organic, the following steps 
will be followed: 

7.6.3.1.1 Wash equipment with Alconox and tapwatcr 

7.6.3.1.2 Rinse with tapwater 

7.6.3.1.3 Rinse with distilled watcr 

7.6.3.1.4 Rinse with pesticide fkee gradc isopropanol 

8.0 EQUIPMENT 

8.1 The materials required to perform soil sampling may include the following. 

Chisel head hammer, 24 oz. (Forestry Supplies P M  33349) 

* Scoop, plastic (VWR P M  56920425 or 56920-036) 

* Trowel. pointing. steel (Forestry Suppliers P M  53717) 
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Spoonlspatula, stainless steel (VWR P/N 57952-107) 

Tongue depressors, wood (VWR PIN 62505-006) 

Clean shovel, steel (Local Purchase) 

Sample Containers, Recleaned Glass or Plastic of appropriate size. 

Sample labels (OHM Supplied) 

Custody seals (If required for project) 

Sample gloves, latex or nitrile (PVC may not be acceptable) 

Trash bags. 30 gallon, heavy duty (Local Purchase) 

Nitric Acid, trace metal grade (VWR PIN JT9598-0)** 

Hydrochloric Acid, trace metal grade (VWR PIN JT953O-0)** 

DI Water (Local Purchase) 

Isopropyl Alcohol (2-Propanol)(VWR PIN JT9334-3) 

Alconox Detergent (VWR PM 21835-032) 

Scmb brushes and source of tap water (Local Purchase) 

Wash buckets or tubslpans. -5-gal. size (Local Purchase) 

Field logbooks (Sample Logbook and Field Sampler's Notebook) 

200 ft. tape. Luflcin 1708D (Forestry Suppliers PM 39961) 

Surveyor stakes (Forestry Suppliers PM 39514) 

Marking pens, such as Sharpies and Mean Streaks 

Chainsf-custody Forms 

compass. Silva (TYPC 3.7.20) (~orcstry Suppliers b Local PurchasC) 
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Other OHM or site specific forms as required per CSAP 

Calculator, pocket size (Local or Individual Purchase) 

Mechanical pencil and graph paper (Local or Individual Purchase) 

T Specific requirements of the site sampling and analytical plan may add 
to or delete from the above list. 

None 
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STANDARD OPERATING PROCEDURE 

Title: Bailers Document #k QP-618 

Date Issued: January 17, 1994 Rev: 0 Date: December 17. 1994 

1.0 PURPOSE 

1.1 To provide general information and procedures for the bailer sampling device. 

2.0 SCOPE 

2.1 The bailer is designed for obtaining liquid samples. The bailer can be con- 
structed of PVC, Teflon, stainless steel or a combination of these materials. 
Disposable bailers intended for one time use only are usually made from 
polyethylene plastic or Teflon. 

3.0 RELATED DOCUMENTS 

3.1 OHM Field Sampling Manual 

4.0 GENERAL INFORMATION 

4.1 The bailer is one of the oldest and simplest methods available. It consists of a 
container attached to a cable which is lowered into a well to retrieve a sample. 
Bailers can be of various designs. The simplest is a weighted bottle or basally 
capped length of pipe which fills from the top as it is lowered into the well. 
Top filling bailers are acceptable for well purging but not for sampling. More 
sophisticated bailers have a check valve located at the base which allows water 
to enter from the bottom as it is lowered into the well. When the bailer is 
lifted, the check valve closes, allowing water in the bailer to be brought to the 
surface. More sophisticated bailers are available that remain open at both ends 
while lowered into the well, but can be sealed at both top and bottom by 
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1.0 PROCEDURE 

7.1 Assemble the decontaminated bailer (if necessary). 

7.2 Securely attach sample string to the hole in the top of the bailer. 

7.3 Slowly lower the bailer into the liquid to be sampled. Care should be taken 
not to drop the bailer into the structure being sampled. 

7.4 ' Allow the bailer to fill with the liquid being sampled. Usually, a gurgling 
sound will be apparent when the bailer is filling. 

7.5 When the bailer is full, remove it from the structure being sampled by pulling 
the string. 

7.6 Position the hole on the bonom of the bailer over the appropriate sample 
container and push up on the Teflon ball to release the material. Alternatively 
the sample material can be poured from the top of the bailer into a sample 
container if the bailer design is an open top type. 

7.7 After each use, the bailer must be decontaminated before using it again at a 
different sampling point. Check with the Project Chemist or the Site Supervisor 
for information on the correct decontamination procedures to use for the site 
where sampling was done. 

8.0 EQUIPMENT 

Bailer 

Sample string or Nylon monofilament line 

Appropriate decontamination supplies 

9.0 ATTACHMENTS 

Figure 9-1 Teflon Bailer 
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STANDARD OPERATING PROCEDURE 

IPUc: Surf~cc Soil SM1- Dacwm~t I: QPb09 

1.0 PURPOSE 

1.1 To descni procedures for the collection of representative surface roil 
samples. 

1.2 To describe procedures which minimize the exposure of sample technicians to 
contaminmu. 

2.0 SCOPE 

2.1 This ptocedure provides information on proper equipment and techniques for 
surface soil sampling. 

2.2 Review of,the information contained huein will facilitate planning of the field 
sampling effort by describing standard sampling techniques and by listing 
supptic~ and equipment needs. 

Qp- 
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3.0 RELATED- 

For r more indepth discussion of roil sampling methods, refa to - 
PA 6001es~no) by DI. &qjlrmin J. 

-!SF--, hvimnmeatal Monitoring system 
hbommq-hs Vegas, August 1983. lhis reporl dirussa in detail the fDctan tbot 
influence 1% selection of a pdcdar  sampling xhuae or UIC use of a particuIar sampling 
method with a strong emphasis on statistical design and data wl*. Another unuce, Spil 

User's w, (EPA 60014-84-043) by Dr. Delbert S. Barth md 
Dr. Benjamin J. Mason, prrparrd by the Environmcnull R e  Ccntcr, Univedty of 
Nevada, hs Vcgrr under r cooperative agretmmt with the USEPA (May 1984), will a k . k  
helpful. 

4.0 GENERAL INFORMATION 

Soils are often non-homogeneous and distribution of con taminants in a soil is o h  
non-uniform. To offset these during sampling the following are accomplished. 

1.0 Collect samples with high volume-bsurface area ratios. 

2.0 Use a systematic (grid pattun) approach to sample cuL1oction. 

3.0 Maintain a detailed record during sampling operations, particularly noting 
location, depth, and characteristics such as grain size, color and odor, 
andlor readings obtained on field monitoring quipmat. 

Soil sampling equipment needs to meet the following general requirements. 

1.0 Materials of construction shall be stainless stcel, plastic or teflon coated 
steel. Chrome plated or nickel plated steel should not be used. Brass sampling 
tools can be used for certain sampling operations as long as the brass ( c o p  + 
zinc alloy) is noncontaminating and non-reactive to the sample medium. 

2.0 Materials of construction shall be compatible with and non-reactive to 
compounds of interest. . 

3.0 Materials of construction will not leave Rsidues in samples that will 
interfere with analyses of  sample^. 
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Soil bioactivity and probkms with v o l o ~ o n  of organic compounds from the dl 
require UlPt the following be acmmplisbed far mil samples immcdiatdy rfta coktion. 

1.0 Tightly d ammillas. 

5.1 Soil A sample of the soil talan to detumine what type md quantity of 
contamination has been released .hto the soil. 

5.2 J2nvironmental S~Q&& - low concentration sample typically collected off-site 
and not requiring DOT hazardous waste labelling as a high hamd sample. 

6.1 Field opaations Ledex 

The Field Operations Leader is responsible for the o v d  safety of the 
sampling operation. This includes informing and obtaining help from local authorities 
if necessary, selection of sample points, and halt of opemtions if necessary. 

6.2 Sampling Technicians 

The Sampling Technicians arc responsible for the following. 

1.0 ~ c a d i i  and implementing project sampling plans. 

2.0 Accumulating and dispatching appropriate supplies and equipment to 
accomplish the sampling objectives 

3.0 Locating and marking sampling points. 
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4.0 Damtambating field sampling gear in correct md .pproprLtc 
manna amsistmt with site -. 

5.0 Corn, pwming, and packaging coil nm*. 

6.0 Maintaining 8ampbg d, sampling logs, data sheets, and maps. 

7.0 Filling out Chainof-Custody fonns. 

8.0 Maintaining physical custody of samples until they ue tcandarsd 
off-& or to an on-site IrborPtooy. 

7.0 PROCEDURE 

7.1 Surface Soil Sampling QAlQC 

Quality control samples will be taken at the discretion of the client and OHM 
management. Often, provisions for qustity control sampling will be induded in the 
project CSAP. 

'I)pts of Qlrality Control samples that may be taken during a surface soil 
sampling effort cwld include Matrix SpiUMatrix Spike Duplicates, Field Spikes, 
Duplicates, and/or Split Sampler. 

The preliminary assessment of existing data should be consulted in planning a 
surface soil sampling opention. Of special importance arc ituns that can be used to 
chaactuize the types of hazdous m a w  present at the site (e.g., genenitor 
records, manifests, inventories, personal btwiew, and monitoring data). 

In general, the preliminary assessment and site inspection should have been 
completed prior to sampling. Field charackxhtion rhould bdp to establish ambient 
conditions and identify potaNial hot spots. This information is to be plotted on the 
site sketch. Observations from maps and auial photogqb can also be used in 
compiling the site sketch. 
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7.3 Site Rqamtion 

Pmpr dte pxqamtion involves scthg up the &can area, equipment storage 
a m ,  sample dorage uea (iinccesoay), urd prrpaRtion of sampling quipmeat Q.e., 
assembly of equipmeat, d e c o n ~ t i o n  of equipment). 

7.4 Location of Sampling Points 

Prior to prepations for sampling and actual sample collection, sampling 
points ore to be measured, located, and marked with surveyors stakes or flags. 
Measurements from a minimum of thne location arc obtain& for ease in telocating 
these exact sample lccations at a Wer time. A site map will be generated d m  
measurements from sample locations to fixed nfemce points. This will increase the 
efficiency of the sample collection process. In addition, it will aid others in rrloca- 
tion of sampling points at a later date. 

The steps to be followed in surface wil sampling arc as follows: 

1. Determine the number and location of desired samples dong with the 
location of duplicate ~mpleo. 

2. Don correct sample gloves and excavate a hole, 3 to 4 inches deep. 
with the decontaminated shwcl or stainless steel spoonlspatula at the 
fint sample location. 

3. Don clean sample gloves, and scrape the side of the hole with a tongue 
depressor or stainless steel spoonlspatula to expose a fresh surface. 
This eliminates the possibiity of crow contamination from material 
below. 

4. Discard the fint tongue depressor or stainIus oteeI spoodspatula, pnd 
use a new one to dig malerial from the top 2 inches of dl and transfer 
it into the sample jar. If the soil is (oo hard for this, chip the sample 
out with a clean chisel hammer or similar tool. A h  r small pile of 
loosened soil has accumulated, use a tongue depressor, @spatula or 
trowel and put the material into the open sample jar. 
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5. Afta obtaining an adequate sample volume, real the jar and label the 
sample ~~ l l ta inu .  Apply a autody real if one is requixui. Then lacord 
tbtpatiamtinfdaaintbtficldlogbook. 

6. Place used expcndablc~ in a brsh bag. Decontaminate any son- 
able tools u d e s c n i  below. 

7. Repgt steps 2 Urough 6 until all samples bave been taken. 

7.6 Sampling Equipment Dccontammtm 
. . 

When dedicated equipment i s  not used for sampling, the sampling plan should indude 
procedures for disassembly and cleaning of equipment befog each rue. 

7.6.1 Inorganic Constitwnts 

If the constituents of interest are inorganic, the following steps will be 
followed. 

1) Wash with Nwnox and t a m  
2) Rinse with tapwarn 
3) Rinse with dilute (0.1N) hydrochloric acid or nitric add. 
4) Rinse with rapwarn 
5) Rinse with distilled wafer or deionized wzter 

Dilute hydrochloric acid is generally preferred to nitric acid when 
cleaning stainless st#l because nitdc acid may oxidize stainless steel. 

7.6.2 Organic Constituents 

If the constituents of interest are organic, the following steps will be 
f 0 U ~  

1) Wash equipment with Alconox and tqwata 
2) Rinr with tapwater 
3) Rinse with distilled water 
4) Rinse with pesticide free grade isopropd 
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&il LPrnpling devicts: - Chisel head llmmx, 24 02. (ForesQ Suppliar PIN 33349) - Scoop,p~(VWRPM5692~or5692M36)  - Tbwel, pointing, steel (Foresay Supplien PlN 53717) - S w m  ~ t d n h ~  st& (WwR PM 52352-101) - Tongue depnsoon, wood (WwR P/N 62505-006) 
Clean shovel, m (bd Puzduuc) 
Sample Contsincrs, M m e d  Glsrs or Plastic of rppropr$te dze. 
Sample labels (ORM suppuea) 
custody seaIs (Ifrcquired fwpaojsct) 
Sample glwcs, latex or nitrllc (PVC may nvt be aae#abk) 
Trash bags, 30 @on, heavy du3. W purchpse) 
Decontamination Supplies - Nitric Acid, tnrce mdal grade (VWR PM JT9598-0)** - Hydrochloric Acid, bace mcra3 grade (VWR PM JT9530-0)** - DI Water (Local Purcham) - Isopropyl NcoholQ-Ropanol)(YWR P M  JT9334-3) - Alumox Detergent (VWR P M  21835432) - Srmb brushes and source of tap water (Locat Purchue) - W d  buckets or tubdpans, -5-gal. size (local Prucfiaoe) 
Field logbooks (Sample Logbook and Field SampIcr's Notebook) 
200 ft. Eape, Lufkin 1708D (Forestry Suppliers PM 39961) 
Surveyor stakes (Forestry Suppliers PlN 39514) 
Marking pens, ruch as Sharpies and Mean S m  
Chainofcustody Forms 
Compass, Silva 3.7.20) (Forestry Suppliur or Lucal Purchase) 
Other OHM or site specific forms as q u i d  p a  CSAP 
Cslculator, pocket size (bd or Individual P\uchaJe) 
Mechanical p c i l  and gnph paper (Local or Individual PurdreJe) 

Specific requirements of thc rite sampling and @ydcol plan may add to or 
del* Erom the above lid 

9.0 AmACEMEWS 
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OHM Corporation 

STANDARD OPERATING PROCEDURE 
Title: Tap Sampling Document #: QP-638 

Date Issued: May 30, 1995 Rev: 0 Date: May 30, 1995 

1.0 PURPOSE 

1.1 To comply with local, state, federal, and customer requirements. 

1.2 To establish procedures for sampling from a tap. 

1.3 To ensure the data generated from the sample is legally defensible. 

1.4 To establish function-specific responsibilities for tap sampling. 

2.0 SCOPE 

2.1 This procedure includes general methods on how to take samples of liquid 
streams in such a way that the samples are representative of the liquid stream and that 
the sampling process does not interfere with any operations taking place in the 
stream. 
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2.2 This procedure identifies the required equipment utilized to obtain valid, 
representative samples from a tap including, but not limited to: 

2.2.1 Residential water supply taps 

2.2.2 Process line taps 

2.2.3 Taps installed on water treatment equipment (e.g. sand filters, between carbon 
filters) 

2.3 Field analyses and in-the-field preservation and handling techniques. 

2.4 Information contained in this standard does not necessarily address all of the 
safety problems that can be associated with the methods described in this procedure. 
Site specific health and safety plans and site specific work plans will need to be read 
and understood prior to implementing the methods found in this procedure. 

3.0 RELATED DOCUMENTS 

3.1 Site Specific Sampling and Analysis Plan. 

3.2 Site Specific Quality Assurance Plan. 

3.3 OHM Corporation, Field Sampling Manual, 1993. 

3.4 U.S. EPA 1980d. Samplers and Sampling Procedures for Hazardous Waste 
Streams. EPA-60012-80-0 18, Municipal Environmental Research Laboratory, 
Cincinnati, OH. 

3.5 U.S. EPA 1982a. Handbook for Sampling and Sam~le  Preservation of Water and 
Wastewater. EPA-60014-82-029, Environmental Monitoring and Support Laboratory, 
Cincinnati, OH. 

3.6 U.S. EPA 1982d. Test Methods for Evaluating Solid Waste: Phvsical/Chemical 
Methods. SW846, Third Edition, Office of Solid Waste and Emergency Response, 
Washington, DC. 

3.7 ASTM, Annual Book of ASTM Standards, Section 1 1. Volume 1 1.04, F 301-91 

4.0 GENERAL INFORMATION 

4.1 The sampler must take into consideration the physical condition of the stream to 
be sampled. Such considerations include but are not limited to: 

4.1.1 Pressure - Liquids under high pressure may cause excessive splash hazard as 
well as breakage of the sample container. 

4.1.2 Flow Rate - A high flow rate may cause diff~culties in containing excess liquids 
as well as handling of the sample container. 

4.1.3 Temperature - Elevated temperature may require additional personal protective 
equipment and will create a vacuum or pressurize the sample container. 
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4.1.4 Vapor Pressure - Liquid with a high vapor pressure may cause the sample 
containers to pressurize or break violently. 

4.2 Sampling Valves - Valves shall be designed to provide a relatively 
straight-through passageway for the liquid when opened. The sampling valves should 
be located approximately 12 pipe diameters fkom the device being sampled. 

4.3 If large valves with a high flow rate are to be sampled, an extension tube may be 
used to remove a sample of the liquid fiom the stream (see Figure 4.1) 

4.4 Applicable preservatives, except for acid preservatives (in the case of samples 
collected for total dissolved metals analysis), must be added to the sample containers 
before sampling. 

4.4 All sampling equipment must be decontaminated prior to usage. 

4.5 Sample containers must be precleaned. 

5.0 DEFINITIONS 

5.1 Comwosite Sample - A sample consisting of two or more samples that have been 
combined 

5.2 Conductivitv - The reciprocal (inverse) of the resistance in ohms measured 
between the opposite faces of a 1 centimeter cube of an aqueous solution at a 
specified temperatare. 

5.3 Contractor Laboratory - The laboratory performing ana4ysis of the field samples. 



Untitled Page 5 of 8 

5.4 Dissolved Solids - That matter, exclusive of gasses, which is dispersed in the 
water to give a single homogenous liquid phase. 

5.5 Environmental Sample - Sample of a naturally occurring material such as soil, 
gravel, or rock; water from groundwater, a stream, or pond; or ambient air or 
absorbent tubes used in the collection of contaminates from air which may have low 
levels of chemical contamination, but do not take on the hazardous characteristics of 
the chemical contaminant as defined by 49 CFR 171.8,49 CFR 172.101, or 49 CFR 
Part 173 or 173.2a 

5.6 Equipment Blank - Samples consisting of reagent water or solvents collected 
from a final rinse of sampling equipment after the decontamination procedure has 
been performed. The purpose of rinsate blanks is to determine whether the sampling 
equipment is causing cross contamination of the samples. 

5.7 pEJ - The negative logarithm value of the hydrogen ion activity in an aqueous 
solution. 

5.8 Ouality Assurance (OA) Samples - Samples sent to an approved QA laboratory 
by overnight delivery and analyzed to evaluate OHM and/or subcontractor laboratory 
performance. OHM will coordinate with the designated QA laboratory not less than 
48 hours before sampling to assure that the QA laboratory is alerted to receive the 
QA samples and process them within the time limits specified by applicable USEPA 
methods and guidelines. 

5.9 Oualitv Control (QC) Samples - Samples analyzed for the purpose of assessing 
the quality of the sampling effort and of the analytical data. QC samples include 
replicates of field samples, equipment blanks, and field blanks. QC samples are 
collected by the sampling team for use by OHM'S on-site laboratory or subcontracted 
laboratory. The purpose of the samples is to provide site specific field originated 
checks that the data generated by OHM'S analytical lab are of suitable quality. QC 
samples will represent approximately 10 percent of the field samples. 

5.10 Re~licate Sam~les - Multiple grab samples, collected separately, that are equally 
representative of a medium at a given time and location. 

5.1 1 Split Samples - Samples that are collected as a single sample, homogenized, 
divided into two or more equal parts, and placed into separate containers. The sample 
will be split in the field prior to delivery to a laboratory. Ordinarily, split samples are 
analyzed by two different laboratories. 

5.12 Trip Blank - Containers of organic-free reagent water that are kept with the field 
sample containers from the time they leave the laboratory until the time they are 
returned to the laboratory. The purpose of trip blanks is to determine whether samples 
are being contaminated during transit or sample collection. Trip blanks pertain only 
to volatile organic analyses; therefore, the containers must contain no headspace. 
Only one trip blank is needed for one day's sampling and will satisfy trip blank 
requirements for all matrices for that day if the volatile samples are shipped in the 
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same cooler. 

5.13 Turbidity - The reduction in transparency of a sample due to the presence of 
particulate matter. 

6.0 RESPONSIBILITIES 

6.1 The sample technologist will be responsible for: 

6.1.1 Carrying out all sampling in accordance to approved procedures and 
methodologies as defined in the Chemical Sampling and Analysis Plan (CSAP). 

6.1.2 Generating trip blanks, equipment blanks, and replicate samples as required by 
the CSAP, Quality Assurance Project Plan (QAPP), or this SOP. 

6.1.3 Recording all field data in logbooks. 

6.1.4 Filling out chain-of-custody (COC) forms 

6.1.5 Packaging and shipping of samples. 

7.0 PROCEDURE 

7.1 Decontaminate or wash all sampling equipment in accordance with the 
procedures identified in the site specific Sampling and Analysis Plan. 

7.2 Label the sample containers to indicate the project name, project number, the 
sample number, sample port location, date, time, analysis to be performed, the 
preservatives, and samplers. 

7.3 If a process system is to be sampled, it is imperative that adequate time be given 
for the system to stabilize. A suggested stabilization time period is three times the 
ratio of the system volume to system flow rate. 

7.4 Remove the protective cover from the sampling valve and wash or decontaminate 
the sample valve outlet. 

7.5 Add the applicable preservative to the sample container. If the applicable 
preservative is an acid, add the preservative to the sample container after the sample 
has been taken. 

7.6 Position a container of adequate size under the sampling valve to collect the 
excess liquid stream. 

7.7 Turn on the sampling valve and allow the system liquid to purge the sampling 
port and valve before collecting the sample. (A minimum of 300 ml should be purged 
before the sample is collected.) 

7.8 Under no circumstances should the sample valve be adjusted during the collection 
of the sample. (Adjustment of the sample valve may lead to bias in such analytes as 
total suspended solids (TSS) and oil and grease (O&G)). 
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7.9 The entire liquid stream should be collected in the sample container whenever 
possible. 

7.10 If the flow rate is too high to collect the entire liquid stream and an extension 
tube is to be used to collect the sample, the following procedures must be followed: 

7.10.1 Place the extension tube as illustrated in Figure 4.1 in the liquid stream. Allow 
the liquid to purge the extension tube with at least three times the volume of the 
extension tube. 

7.10.2 Collect the sample in the proper sampling container. 

7.1 1 The sampler designated to perform tap sampling should keep up-to-date field 
records which document the following: 

7.1 1.1 Identification of the sampling location. 

7.1 1.2 Description of the process being sampled. 

7.1 1.3 Sample identification numbers. 

7.1 1.4 Tap purging procedures and time. 

7.1 1.5 Sample collection procedures and equipment used. 

7.1 1.6 Date and time of collection. 

7.1 1.7 Types of sample containers utilized. 

7.1 1.8 Preservative(s) used. 

7.1 1.9 Parameters requested for analysis. 

7.1 1.10 Field analysis data and method(s). 

7.1 1.1 1 Distribution and transportation information for samples. 

7.1 1.12 Field observations on sampling event. 

7.1 1.13 Name of collector. 

7.1 1.14 Number of containers per tap. 

7.12 After collection, samples should be handled as little as possible. It is preferable 
to use self-contained "chemical" ice (e.g., "blue ice") to reduce the risk of 
contamination. If natural ice is used, it should be bagged and steps taken to ensure 
that the melted ice does not cause sample containers to be submerged and thus 
increase the possibility of cross-contamination. All sample containers should be 
enclosed in plastic bags or cans to prevent cross-contamination. Samples should be 
secured in the ice chest to prevent movement of sample containers and possible 
breakage. 
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8.0 EQUIPMENT 

* Sample containers (40 ml VOA, 8oz, 1602, or 3202 precleaned with Teflon lined 
lid) 

* Coolers for sample shipping and cooling (Rubbermaid or Coleman 48 to 54 quart 
size) 

* Chemical preservatives (See SOP QP-611 for Sample Preservation and Holding 
Times) 

* Appropriate packing cartons, cans, and filler material 

* Labels 

* COC documents 

* Thermocouple thermometer, digital, Type K (Cole-Parmer G-08528-40 with 
G-93815-10 probe). 

* Paper towels 

* Latex or nitrile sampling gloves 

* Field sampling logbooks 

* Plastic trash bags, 30 gallon size 

* Indelible marking pens 

* Pen: black, permanent ink 

* Pails: plastic, graduated, 3-5 gals. capacity 

* Decontamination solutions: distilled or deionized water that is analyte free, 
Alconox or Liquinox, and pesticide flee Isopropanol or Hexane 

9.0 ATTACHMENTS 

Figure 9.1 Tap Water Sampling Form 
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This plan addresses environmental protection measures to be implemented during the execution of the 
project Construction activities include well-drilling, trench excavation, pipe installation, building construction 
and mechanical installation. 

Dewatering during trench excavation or building foundation construction will occur as necessary. 
Collected water will be pumped with a trash pump and stored on-site in a Baker tank with a 10,000 - 20,000 
gallon capacity. Depending on the amount of water collected, OHM may apply for a discharge permit and treat 
the water on-site with a mobile treatment unit consistent of bag filters, air stripper and carbon. Otherwise, the 
water will be sampled and disposed. Development water will be handled in the same manner (i.e. stored on- 
site in the Baker tank). 

Excavated soil will be staged in a lined and bermed stockpile area. The liner will extend over the 
haybales and be wured with sandbags to contain any moisture that may accumulate. The soil piles will also 
be covered with plastic sheeting. The soil will be sampled for disposal criteria and transported to an approved 
disposal facility as set up by the OHM transportation and disposal department or reused as backlill if 
analytically acceptable. Water collected in the stockpile area will be pumped to the Baker tank. Although the 
stockpiled soil will be covered, a portable water tank will be situated alongside the area to water down the soil 
to control dust 

3.0 FUEL STORAGE 

The diesel tank on-site for equipment fueling will be approximately 500 gallon capacity with 
containment. A cover will be constructed in order to prevent the containment from filling with rain water. 
Any water collected in the containment area will also be pumped to the Baker tank 

4.0 EROSION AND SEDIMENT CONTlWL 

Erosion and sediment control measures to be implemented during the project include: 

1. Staging excavated soils and drill cuttings in a stockpiie area as described in Section 2.0. Staging 
materials alongside excavated areas will only be performed temporarily until the materials can be - - 
transported to-the stockpile area. 

2. Providing drop inlet protection around existing drainage systems. OHM proposes an alternative 
protection filter to that described in specification 01561 and shown on Figure SD-1. OHM 
proposes placing a layer of filter fabric over each drop inlet and surrounding the drop inlet with 
haybales. The filter will be inspected daily and accumulated sediment will be removed. This 
proposed alternate will satisfactorily protect the drop inlets from sediment infiltration and is less 
costly to construct and maintain. 
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5.0 OUS MATERIALS 

The specific Health and Safety Plan (HASP), (Appendix B) describes the procedures that will be in 
place throughout the duration of the project for dealing with hazardous materials. 
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TRANSPORTATZONAND DISPOSAL PLAN 

1.0 DESCRIPTION OF WASTES 

Trenching and drilling activities during this project will generate three petroleum hydrocarbon (PHC) 
and volatile organic compound (VOC) contaminated waste streams: 

soil trenching - 1,033 yards 
drilling - 32 yards 

water decontamination - 500 gallons 
well development - 1,300 gallons 

asphalt excavation - 245 yards 

Based on prior investigation at this site, various volatile organic compounds are known to be present. 
These include TCE, 1.1 DCE. 1,2 DCE, vinyl chloride, benzene and petroleum hydrocarbons. As no F-listed 
or U-listed sources for these compounds have been identified on this site, waste classification will be 
determined by TCLP testing for characteristic wastes. 

Until TCLP data indicate otherwise, all waste generated from this site is assumed to be non-RCRA 
hazardous. 

3.0 U T E  DISPOSAL 

3.1 Determination of Required Treatment Technology 

Each waste type generated during this project will require a different disposal method. These include: 

Waste Type Possible Disposal Method 

soil from trenching and drilling recycle, bioremediation, landfill, onsite reuse 

water from decontamination and well development wastewater treatment 

4.0 FACILITY SELECTIOly 

OHM will select the final disposal facility for the two waste streams based on several factors: 

compliance with CERCLA Off-Site Policy (if RCRA hazardous) 
TSDF capacity to accommodate incoming waste - solicitation of bids using applicable FAR'S 
verification of permits and insurance (at time of award) 

Potential disposal facilities for this work are: 
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soiwpetroleum hydrocarbons 

recyclingIbioremediation 

landfill 

waters 

Clean Earth, New Castle, DE 
Soilsafe, Baltimore, MD 
RECO Industries, Richmond, VA 

WMX Waste Management., Glenns, VA 
BFI, Richmond, VA 
ChambersKJSA Waste, Charles City, VA 

IPC, Wilmington, DE 
DuPont, Deepwater, NJ 
Clean Harbors, Baltimore, MD 

5.0 DISPOSAL ARRANGEMENTS 

The OHM Transportation and Disposal Coordinator will complete all necessary paperwork required 
for approval at the selected disposal facilities for all waste generated at this site. This paperwork includes, but 
is not limited to, waste profiles, analytical data, and generator certifications. These documents will be 
forwarded to the proper Navy personnel for review and signature. 

6.0 TRANSPORTATION 

6.1 Packaging Requirements 

There are no packaging restrictions on the shipment of soils or waters from this project. All soils and 
debris will be shipped via semidump trailers andlor rolloff containers. Waters will be shipped via semi-trailer 
tanker. 

6.2 Selection of Transporter 

OHM will select waste transporters using applicable FAR'S during the solicitation process. OHM will 
solicit bids from only those vendors who are permitted to haul each particular waste type. Verification of 
permits will take place at time of solicitation. 

6.3 Required Shipping Papers 

The OHM T & D Coordinator will complete all necessary paperwork required for shipment of waste 
off-site. These include bills of lading, non-hazardous waste manifests, andlor hazardous waste manifests and 
land disposal restriction (LDR) cdfications. AU disposal shipping documents will be provided to Navy for 
review and signature as generator. 

7.0 DOCUMENTATION AND SUBMDTALS 

Formal submittals to the Navy pertaining to waste transportation and disposal will consist of the 
following: 

waste profiles 
sample bill of lading and hazardous waste manifest and LDR certification 
weight tickets, TSD manifest copy, and certificate of disposal 

The OHM project file will contain copies of: 
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hazardous waste manifests 
LDR certifications 
certificates of disposal. 

OHM Pmject 19182TDP Naval Base Norfolk - NaIalL. VA June 26,1997 

1-3 


	Figures
	Appendix B: Health and Safety Plan
	Appendix A: Health and Safety Plan Certification
	Appendix B: OHM Hazard Communication Program
	Appendix C: Material Safety Data Sheets
	Appendix D: Site Specific Personal protective Equipment
	Appendix A: Equipment Catalogs
	Appendix C: Quality Control Plan
	Appendix D: Sampling and Analysis Plan
	Appendix A: Contract Laboratory Quality Assurance Plan
	Appendix A: Laboratory Floor Plan
	Appendix B: Laboratory Certifications
	Appendix C: Staff Resumes
	Appendix D : SOP Index
	Appendix E: Holding times, Preservation and Containers
	Appendix B: OHM Standard Operating Procedures
	Appendix E: Environmental Protection Plan
	Appendix F: Transportation and Disposal Plan

