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1.0  BACKGROUND AND PURPOSE OF DOCUMENT 

1.1 INTRODUCTION 

 
This Work Plan was prepared under Delivery Order No. 164, Modification No. 1 

of U.S. Army Corps of Engineers (USACE) Contract DACA31-94-D-0017 for the 

USACE, Baltimore District and the Watervliet Arsenal (WVA) in support of the Army’s 

Installation Restoration Program.  The Work Plan was developed to outline field and 

laboratory activities involved in the implementation of two pilot-scale tests to treat 

groundwater contaminated with petroleum hydrocarbons (TPH) at the Siberia Area of the 

WVA.  The pilot tests compare two technologies designed to deliver oxygen to the 

groundwater with the purpose of stimulating microbial activity to enhance biodegradation 

of TPH.  The two technologies for groundwater oxygenation are biosparging and 

injection of Oxygen Release Compound (ORC®). 

This Work Plan includes a Field Sampling Plan (FSP) detailing the procedures to 

be followed for the pilot tests, as well as a Quality Assurance Project Plan (QAPP) to 

ensure that data obtained during the Pilot Study is of acceptable quality for use in future 

design of corrective measures.  In addition, a Site Specific Health and Safety Plan 

(HASP) is included in Appendix A to the Work Plan. 

1.2 SITE DESCRIPTION 
 
 

The WVA is a 140-acre government-owned installation under the command of 

the U.S. Army Industrial Operations Command (USAIOC).  The WVA is located in the 

City of Watervliet, New York, west of the Hudson River and five miles north of the City 

of Albany (see Figure 1-1).  The WVA consists of two contiguous areas: the Main 

Manufacturing Area (MMA) is a 125-acre tract used for manufacturing and 

administrative operations; the second area, a 15-acre tract known as the Siberia Area, is 

located to the west of the MMA (see Figure 1-2).  Immediately after its purchase in the 
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early 1940s, the swampy Siberia Area was filled in with debris consisting of slag, 

cinders, wood, brick and other debris of unknown origin.  Currently, the Siberia Area is 

used as a shipping yard and for the interim storage of raw materials, hazardous materials, 

finished goods, and supplies brought in from the MMA. 

To assist in the descriptions of locations within the Siberia Area, the Area has 

been divided into four quadrants: southwest (SW), southeast (SE), northeast (NE) and 

northwest (NW) (see Figure 1-3).  The Main Substation and Building 145 are located in 

the SW Quadrant; a lumber yard is located in the SE Quadrant; former burn pit and 

Buildings 148 and 151 are located in the NE Quadrant; and the Chip Handling Facility is 

located in the NW Quadrant.   

1.3 PREVIOUS SITE INVESTIGATIONS 
 
 

Malcolm Pirnie, Inc. (Malcolm Pirnie) conducted a Resource Conservation and 

Recovery Act (RCRA) Facility Investigation (RFI) at the Siberia Area of the WVA.  The 

RFI was performed during the period of December 1994 to November 1995 under 

contract to the U.S. Army Corps of Engineers (USACE), Baltimore District.  The RFI 

was performed in accordance with an Administrative Order of Consent between WVA, 

the New York State Department of Environmental Conservation (NYSDEC), and the 

United States Environmental Protection Agency (USEPA).  The results of the RFI have 

been presented in the Final RCRA Facility Investigation Report, Siberia Area, Watervliet 

Arsenal, Watervliet, New York dated December 1997 (Final RFI Report). 

Chlorinated organic compounds, petroleum hydrocarbons, polycyclic aromatic 

hydrocarbons (PAHs) and metals were detected in groundwater and/or in soil at the 

Siberia Area.  A Corrective Measures Study (CMS) has been initiated by Malcolm Pirnie 

on behalf of the USACE, Baltimore District to evaluate, develop, and recommend 

Corrective Measures Alternatives for the impacted areas of the Siberia Area.  Additional 

investigations have been completed to define the limits of soil/sediment contamination 

and the extent of groundwater contamination as part of the CMS.  These data are included 
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in the CMS Field Data Report, Siberia Area, Watervliet Arsenal, Watervliet, New York 

dated October 1998. 

This pilot study addresses petroleum hydrocarbons detected in groundwater 

monitoring wells screened in the overburden deposit at the Siberia Area.  Petroleum 

hydrocarbons are ubiquitous in the overburden saturated zone under all four Siberia Area 

quadrants.  

1.4 PILOT STUDY GOALS 
 

 

The goal of the pilot tests is to evaluate the effectiveness of biosparging and 

ORC® for enhancement of in-situ biotreatment of TPH present in groundwater and 

saturated soil underlying the Siberia Area.  This work will be used to:  

# Estimate the rate of TPH degradation in groundwater by in-situ biotreatment. 

# Compare the effectiveness of biosparging with the injection of ORC. 

# Estimate the areal effect of a biosparging well and an ORC injection. 

# Quantify TPH levels after treatment. 

# Estimate TPH removal efficiencies. 

# Quantify impacts to soil gas concentration in the vadose zone, estimate the 
potential for surface VOC emissions, and evaluate the need for vapor recovery 
if biosparging is used. 

The results of the pilot tests will be incorporated into the Corrective Measures 

Study for the Siberia Area. 
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2.0  PILOT TECHNOLOGY DESCRIPTIONS 

2.1 BIOSPARGING DESCRIPTION 

Biosparging is an in-situ remediation technology that uses indigenous 

microorganisms to biodegrade organic constituents in the saturated zone.  In biosparging, 

air (or oxygen) and nutrients (if needed) are injected into the saturated zone to increase 

the biological activity of the indigenous microorganisms.  The biosparging process is 

similar to air sparging.  However, while air sparging removes constituents primarily 

through volatilization, biosparging promotes biodegradation of constituents rather than 

volatilization (generally by using lower flow rates than are used in air sparging). 

2.2 OXYGEN RELEASE COMPOUND (ORC®) DESCRIPTION 

Oxygen Release Compound (ORC®) is a patented formulation of magnesium 

peroxide (MgO2) that releases oxygen at a slow rate when hydrated, according to the 

following equation: 

MgO2 + H2O ∏ ½ O2 + Mg(OH)2 

The by-products of the reaction are oxygen and magnesium hydroxide (Milk of 

Magnesia).   

ORC® is shipped as a fine powder.  The powder is mixed with water to create a 

slurry with a consistency that depends on the amount of water used.  The ORC® slurry 

can then be injected in the contaminated saturated zone through hand-augured holes, 

hydraulic punch equipment, or hollow stem augers.  The ORC® slurry installation should 

span the entire vertical contaminated saturated thickness, including the capillary fringe 

and ‘smear zone’.   

Unlike air sparging, which uses atmospheric air, ORC® injection provides pure 

oxygen.  While air-saturated water contains 8 – 10 mg/l of oxygen, the concentration of 

oxygen from ORC® can build up to approximately 40 mg/l.   
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2.3 APPLICABILITY OF PILOT TECHNOLOGIES AT THE SIBERIA AREA 

2.3.1  Intrinsic Permeability 

The effectiveness of biosparging and ORC® injection depends largely on the soil’s 

intrinsic permeability.  Intrinsic permeability is a measure of the ability of soil to transmit 

fluids, and it controls how well oxygen can be delivered to the subsurface 

microorganisms.  Intrinsic permeability of saturated-zone soils is usually determined in 

the field by aquifer pump tests or slug tests that measure hydraulic conductivity.  The 

following equation is used to convert hydraulic conductivity to intrinsic permeability: 

             )/(Kk gρµ=  

where: k = intrinsic permeability (cm2) 

 K = hydraulic conductivity (cm/sec) 

 µ = water viscosity (g/cm·sec) 

 ∆  = water density (g/cm3) 

 g = acceleration due to gravity (cm/sec2) 

 At 20°C, µ/∆ g = 1.02·10-5 cm·sec 

Three unconsolidated deposits are encountered at the Siberia Area.  The upper 

deposit is a fill unit approximately four feet thick.  The second deposit is a clayey silt, 

typically two to six feet thick, which extends to the top of the weathered shale at most 

locations across the site.  Fluvial deposits are the third unit encountered.  This third 

deposit consists primarily of sand and gravel and is found in what appears to be 

abandoned stream/river channels buried beneath the Siberia Area.  Groundwater at the 

Siberia Area is generally encountered at three to six feet below ground surface (bgs). 

During the Siberia Area RCRA Facility Investigation, slug testing was conducted 

to calculate hydraulic conductivities of wells screened in each of the overburden deposits 

(Malcolm Pirnie, Inc., December 1997).  The wells screened primarily in the fill unit 

were monitoring wells MW-26, 29, 31, 35, and 37.  Hydraulic conductivity values ranged 

from 2.66 x 10-2 cm/sec (MW-31) to 1.49 x 10-4 cm/sec (MW-29).  The wide range of 

values is attributable to the varying composition of fill material.  The calculated 
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geometric mean for these locations is 3.58 x 10-3 cm/sec.  Hydraulic conductivities of 

wells screened primarily in the clayey silt, monitoring wells MW-19, 20, 21, 24, 25, 

and 27, ranged from 4.8 x 10-4 cm/sec (MW-25) to 8.1 x 10-5 cm/sec (MW-21).  The 

geometric mean for these six locations was 1.59 x 10-4 cm/sec.  MW-36, screened in a 

fluvial sand and gravel deposit beneath the clayey silt, had a calculated hydraulic 

conductivity of 1.31 x 10-3 cm/sec.  Based upon these hydraulic conductivities, Table 2-1 

below shows the estimated intrinsic permeabilities for each overburden deposit at the 

Siberia Area. 

Table 2-1:  Intrinsic Permeabilities for Siberia Area Deposits 

 
Siberia Area 
Overburden 

Deposit 

Calculated Average 
Hydraulic 

Conductivity 
(cm/sec) 

 
 

Intrinsic Permeability 
(cm2) 

Fill Unit 3.58 x 10-3 3.65 x 10-8 

Clayey Silt 1.59 x 10-4 1.62 x 10-9 

Fluvial Deposit 1.31 x 10-3 1.34 x 10-8 

 

United States Environmental Protection Agency (USEPA) guidance recommends 

a soil intrinsic permeability of 1 x 10-9 cm2 for biosparging to be generally effective 

(USEPA, 1994).  Thus, the intrinsic permeabilities for the Siberia Area overburden 

deposits are within the range of effectiveness for biosparging.   

2.3.2  Site Bacterial Growth Characteristics 

The effectiveness of biosparging and ORC® injection is also dependent on site 

characteristics that affect bacterial growth.  These include groundwater temperature, pH, 

microbial population density, nutrient concentrations, and dissolved iron concentration.  

Each of these site characteristics is discussed in detail below. 

2.3.2.1  pH and Temperature  

Based on previous groundwater monitoring events, the groundwater temperature 

at the Siberia Ranges from 15ºC in the winter to approximately 23ºC in the summer.  
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Within the range of 10ºC to 45ºC, the rate of microbial activity typically doubles for 

every 10ºC rise in temperature.  Thus, biosparging and ORC® injection are expected to be 

somewhat more effective during the summer months.   

Optimum pH for bacterial growth is approximately seven; the acceptable range 

for biosparging is between six and eight (USEPA, 1994).  At the Siberia Area, 

groundwater pH measurements have ranged between 6 and 8.  Groundwater pH may rise 

somewhat during application of ORC®.  The pH of magnesium peroxide is 8.5.  After it is 

hydrated and begins to form magnesium hydroxide, the pH rises to 10.  However, due to 

the insoluble nature of ORC®, (the solubility factor is 1.8 x 10-11) and the end product 

magnesium hydroxide, pH increase in the subsurface remains localized in the vicinity of 

the injection point (Regenesis, 2000). 

2.3.2.2  Microbial Population 

A series of biological treatability studies were conducted from June 1998 to 

December 1999 to evaluate specified parameters and demonstrate the viability of 

bioremediation for treatment of contaminated soils at the Siberia Area.  These studies 

included radiotracer phenanthrene tests, microbial isolation experiments, bioslurry 

evaluations, column evaluations, and pan evaluations.  The results of these studies are 

summarized in the Draft Final Biological Treatability Studies of Siberia Area, Watervliet 

Arsenal, Watervliet, New York, dated April 2000.  The treatability studies confirmed the 

existence of indigenous microorganisms capable of degrading TPH under aerobic 

conditions. 

2.3.2.3  Nutrients 

Bacteria require inorganic nutrients such as nitrogen and phosphate to support cell 

growth and sustain biodegradation processes.  Using empirical formulas for cell biomass 

and other assumptions, the carbon:nitrogen: phosphorus ratios necessary to enhance 

biodegradation fall in the range of 100:10:1 to 100:1:0.5 (USEPA, 1994).  During the 

course of the pilot tests, groundwater samples will be analyzed for nitrogen (expressed as 
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ammonia) and phosphate.  If necessary, nutrients may be added during full-scale 

remediation operations. 

2.3.2.4  Dissolved Ferrous Iron 

The presence of dissolved ferrous iron (Fe2+) in groundwater can reduce the 

permeability of the saturated zone soils during the sparging operations.  When dissolved 

ferrous iron is exposed to oxygen, it is oxidized to ferric iron (Fe3+) which, because it is 

less soluble than ferrous iron, can precipitate within the saturated zone and clog soil pore 

space.  On a large scale, this could reduce the pore space available for air (and 

groundwater) flow, thereby reducing permeability (USEPA, 1994).  Precipitation of iron 

oxide occurs predominantly in the saturated zone near the sparging well screen or ORC® 

injection point where oxygen content is highest.  USEPA guidance recommends a 

dissolved iron concentration of less than 10 mg/l to prevent ferric iron precipitation 

(USEPA, 1994).  Groundwater samples collected from the Siberia Area during long-term 

monitoring had reported ferrous iron concentrations ranging from 0.01 mg/l to 3.3 mg/l. 

This range of ferrous iron concentrations should not impede effective biosparging and 

ORC® injection at the Siberia Area. 
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3.0  PILOT STUDY DESIGN 

3.1 BIOSPARGING PILOT TEST 

 
The biosparging pilot test will consist of injecting air into a single injection point 

over an eight-week period.  The injection point will be constructed of two-inch diameter 

Schedule 40 PVC pipe with a one foot screen (see Figure 3-1).  The screen will be 

installed at the top of the weathered bedrock, approximately eight to nine feet bgs.  A 

network of seven monitoring points (MPs) will be installed as shown on Figure 3-2. Each 

MP will be constructed of two-inch diameter Schedule 40 PVC pipe with a three foot 

screen interval (see Figure 3-3).  The screen will be installed just below the water table, 

approximately three to six feet bgs.  During the installation of the injection well and 

monitoring points, soil samples will be collected from MP1, MP3, MP5, and MP7.  Soil 

samples will be analyzed for the diesel range organics fraction of TPH (TPH-DRO) and 

total organic carbon (TOC).  After completion of the injection well and/or MP 

installations, groundwater samples will be collected from each MP and analyzed for 

TPH-DRO, ferrous iron, and biochemical oxygen demand (BOD).  A drill rig equipped 

with a hollow stem auger will be used to install the injection point and the MPs. 

Figure 3-2: Biosparging or ORC® Injection Test Area 

X

Direction
Groundwater

Biosparge well
ORC injection

Monitoring

Not to Scale

2.5’ 2.5’ 5.0’5.0’5.0’

2.5’

2.5’

MP1MP2MP3

MP4

MP5

MP6MP7
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During the pilot test, a compressor/blower capable of achieving an airflow of 

seven standard cubic feet per minute (scfm) at 10 psi will be used.  An overall system 

layout of the biosparging pilot test is shown on Figure 3-4.  It is assumed that electric 

power (115 VAC) will be supplied by the Watervliet Arsenal.  Initially, air will be 

injected at rates anticipated to be between two and 10 (scfm).  Flow rates will be varied 

initially to determine the effect on the radius of influence (ROI).  The ROI estimates will 

be made based on pressure measurements, dissolved oxygen measurements and water 

levels in the MPs.  This portion of the pilot study is anticipated to take two days. 

After determining the relationship between ROI and air flow, an air flow rate that 

will maximize radial influence while minimizing the amount of air required to oxygenate 

the aquifer will be selected and maintained during the remainder of the pilot test.  During 

the steady-state pilot test, the air flow will be maintained at a constant rate and dissolved 

oxygen readings will be taken at each of the MPs twice per week.  Soil gas hydrocarbon 

measurements will be obtained from the MPs using a flame ionization detector (FID). 

Soil gas carbon dioxide measurements will be taken at the beginning, middle, and end of 

the pilot study.  At the end of the eight weeks, air injection will be discontinued and post-

injection groundwater and soil samples will be collected.  Groundwater samples will be 

collected from each of the MPs and analyzed for TPH-DRO, BOD, and ferrous iron.  Soil 

samples will be collected within two feet of MP1, MP3, MP5, and MP7 using a direct 

push rig and analyzed for TPH-DRO and TOC. 

The biosparging pilot test will be installed on the border of the northeast and 

southeast quadrants of the Siberia Area, just south of the two metal buildings (see 

Figure 3-5).  The biosparging well will be located so as to allow the air compressor to be 

plugged into a power source located in the southernmost metal building. 

3.2 ORC® PILOT TEST 
 

The ORC® pilot test will consist of a one-time injection, under gravity, of a slurry 

of ORC® at a single location.  The injection will be continuous through the entire 

overburden, approximately nine feet thick, with an injection rate of one to two pounds of 
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ORC® per foot of saturated thickness, as recommended by the manufacturer.  A network 

of seven monitoring points will be installed as proposed on Figure 3-1.  Each monitoring 

point will be constructed of two-inch diameter Schedule 40 PVC with a one foot screen 

interval (see Figure 3-3).  Monitoring point screens will be installed at approximately 

five- to six-foot bgs.  During the installation of the monitoring points, soil samples will 

be collected from MP1, MP3, MP5, and MP7 and analyzed for TPH-DRO and TOC.  

After completion of the MP installations, groundwater samples will be collected from all 

of the MPs and analyzed for TPH-DRO, BOD, and ferrous iron.  A drill rig equipped 

with a hollow stem auger will be used to install the MPs, and to collect the initial soil 

samples. 

During the ORC® pilot test, dissolved oxygen and water level measurements will 

be collected daily during the first week and then weekly for the next 15 weeks (total of 16 

weeks duration).  Two rounds of groundwater samples will be collected from all of the 

MPs following the ORC® injection.  The first round will be collected at eight weeks after 

the ORC® injection.  The second round will be collected at 16 weeks after the ORC® 

injection.  At the 16-week sampling event, post- injection soil samples will be collected 

from MP1, MP3, MP5, and MP7 using a direct push rig.  The groundwater and soil 

samples collected will be analyzed for TPH-DRO.  

The ORC® injection pilot test will be located in close proximity to the biosparging 

test, just south of the two metal buildings in the southeast quadrant (see Figure 3-4). 

3.3 PILOT TEST SCHEDULE 

 
It is anticipated that the 16-week ORC® injection pilot test will be started in early 

July 2001.  The 8-week biosparging test is scheduled to begin around the beginning of 

August 2001.  Both of the tests will be completed by the end of October 2001. 
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4.0  FIELD SAMPLING PLAN 

4.1 INTRODUCTION AND RATIONALE 

 

Sufficient data will be collected from the pilot tests to enable a comparison of the 

efficacy of both methods of oxygen delivery and to provide information for full-scale 

remedial design.  This Field Sampling Plan (FSP) has been prepared to describe the 

specific procedures that will be followed during pilot study field activities. 

Specific pilot study parameters to be monitored are presented in Table 4-1. 

Approximate locations of each pilot test are shown on Figure 3-2. 

Table 4-1:  Rationale for Data Collection 

Data to be Collected Purpose for Collecting Data 

Biosparging Pilot Test 
TPH-DRO concentrations in soils and 
groundwater 

Treatment performance monitoring 

Dissolved Oxygen  Effectiveness of pilot technology 
Soil Gas – Carbon Dioxide Treatment performance and sparging efficiency 
Biochemical Oxygen Demand Measure all sources of oxygen demand 
Ferrous Iron Potential for iron fouling/soil permeability loss 
Pressure measurements Determination of sparging bubble radius 
Sparging rate and pressure Optimization of sparging radius 
Water level measurements Hydraulic gradient influence 
Nutrients (ammonia, orthophosphate) Microorganism growth conditions 
ORC® Injection Pilot Test 
TPH concentrations in soils and 
groundwater 

Treatment performance monitoring 

Dissolved Oxygen  Effectiveness of pilot technology 
Water level measurements Hydraulic gradient influence 
Biochemical Oxygen Demand Measure all sources of oxygen demand 
Ferrous Iron Potential for iron fouling/soil permeability loss 
Nutrients (ammonia, orthophosphate) Microorganism growth conditions 
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4.2 MONITORING AND SAMPLING FREQUENCIES 

4.2.1  Biosparging Test 

The biosparging test will be conducted for an eight-week period.  Soil samples 

will be collected during the installation of the injection point and the monitoring points. 

Groundwater samples will be collected after completion of injection point and monitoring 

point installation.  During the first two days of the study, air flow rates will be varied to 

determine the relationship between air flow rate and sparging radius of influence.  During 

the initial two-day calibration period, pressure measurements, dissolved oxygen 

measurements, water level measurements and soil gas FID readings will be collected on 

approximately an hourly basis during a 10-hour work day.  After the initial two days, air 

will be injected at a constant rate for the remainder of the eight-week period.  Dissolved 

oxygen readings, pressure measurements, water level measurements, and soil gas 

readings will be taken twice per week during the steady-state sparging stage.  At the end 

of the eight weeks, air injection will be discontinued and post- injection groundwater and 

soil samples will be collected.  The post- injection soil samples will be collected within a 

two-foot distance from the monitoring point locations.  Table 4-2 summarizes the 

sampling and monitoring program for the biosparging test. 

4.2.2  ORC® Injection Test 

The ORC® pilot test will consist of one day of ORC® injection followed by 

15  weeks of monitoring.  Similar to the biosparging test, soil samples will be collected 

during the installation of the injection point and the monitoring points, and groundwater 

samples will be collected after completion of injection point and monitoring point 

installation.  During the ORC® pilot test, dissolved oxygen and water level measurements 

will be collected daily during the first week and then weekly for the next 15 weeks.  Two 

rounds of groundwater samples will be collected following the ORC® injection.  The first 

round will be collected at eight weeks after the ORC injection, and the second round will 

be collected at 16 weeks after the ORC® injection.  At the 16-week sampling event, post-

injection soil samples will be collected within a two-foot distance from the monitoring 
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point locations.  Table 4-2 summarizes the sampling and monitoring program for the 

ORC® injection test. 

 

Table 4-2:  Pilot Study Sample Analysis Program 

 

4.3 SAMPLING AND MONITORING METHODOLOGIES 

4.3.1  Decontamination of Sampling Equipment 

Cross contamination of samples from any source is to be avoided.  All sampling 

equipment must be clean and free from the residues of any previous samples.  To 

accomplish this, all non-dedicated sampling equipment must be cleaned initially and prior 

to being reused.  The following is the procedure for decontamination: 

# Wash and scrub with low phosphate detergent. 

# Rinse with tap water. 

# Rinse with isopropanol. 

# Rinse thoroughly with analyte-free water. 

Sample Type Sampling Frequency

No. of 
Sampling 

Events
Samples 

Per Event
Total No. of 

Samples
Biosparging Test - 8 weeks

Soil samples Initial & T=8 weeks 2 4 8 X X X
Rinse Blank Initial & T=8 weeks 2 1 2 X X X
Blind Duplicate Initial & T=8 weeks 2 1 2 X X X
Matrix Spike Initial & T=8 weeks 2 1 2 X X X
Matrix Spike Duplicate Initial & T=8 weeks 2 1 2 X X X

Groundwater samples Initial & T=8 weeks 2 7 14 X X X X X X X X
Rinse Blank Initial & T=8 weeks 2 1 2 X X X X X X X X
Blind Duplicate Initial & T=8 weeks 2 1 2 X X X X X X X X
Matrix Spike Initial & T=8 weeks 2 1 2 X X X X X X X X
Matrix Spike Duplicate Initial & T=8 weeks 2 1 2 X X X X X X X X

ORC Injection - 16 weeks
Soil samples Initial & T=16 weeks 2 4 8 X X X

Rinse Blank Initial & T=16 weeks 2 1 2 X X X
Blind Duplicate Initial & T=16 weeks 2 1 2 X X X
Matrix Spike Initial & T=16 weeks 2 1 2 X X X
Matrix Spike Duplicate Initial & T=16 weeks 2 1 2 X X X

Groundwater samples Initial, T=8 weeks; T=16 weeks 3 7 21 X X X X X X X X
Rinse Blank Initial, T=8 weeks; T=16 weeks 3 1 3 X X X X X X X X
Blind Duplicate Initial, T=8 weeks; T=16 weeks 3 1 3 X X X X X X X X
Matrix Spike Initial, T=8 weeks; T=16 weeks 3 1 3 X X X X X X X X
Matrix Spike Duplicate Initial, T=8 weeks; T=16 weeks 3 1 3 X X X X X X X X

Analyses
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# Air dry. 

# Wrap in aluminum fo il for transport. 

4.3.2  Equipment Calibration 

Measuring and test equipment shall have an initial calibration and shall be 

recalibrated at scheduled intervals against certified standards that have known and valid 

traceability to recognized national standards.  Calibration intervals for each item shall be, 

at a minimum, in accordance with manufacturer's recommendations as defined in the 

equipment manual.  Test equipment used for calibration of sensors shall themselves be 

recalibrated at least once a year or when maintenance or damage indicates a need for 

recalibration. 

Calibration standards shall be maintained and used in an environment with 

temperature, humidity, and cleanliness controls that are compatible with the accuracy and 

operating characteristics of the standards.  An inspection will be made during the 

equipment calibration to evaluate the physical condition of the equipment.  The purpose 

of the inspection is to detect any abnormal wear or damage that may affect the operation 

of the equipment before the next calibration.  Equipment found to be out of calibration or 

in need of maintenance or repair will be identified and removed from service.   

The Project QA/QC Coordinator shall be notified if the test equipment is found to 

be out of tolerance during inspection and calibration.  The corrective actions to be taken 

include evaluating the validity of previous inspection or test results; evaluating the 

acceptability of the items inspected or tested since the last calibration check; and 

repeating the original inspections or tests using calibrated equipment when it is necessary 

to establish the acceptability of previous inspections or tests.   

Each item of measuring and test equipment in the calibration program shall be 

identified in such a way as to show its calibration status and calibration expiration date.  

Equipment history records for measurement and test equipment shall be used to indicate 

calibration status and conditions, corrections to be applied, results of in-service checks, 

and repair history.  This will provide a basis for establishing calibration frequencies and 

for remedial action if the instrument is found out of calibration. 
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Measurement equipment to be used during field activities include a pH meter, 

temperature probe, specific conductivity meter, turbidimeter, reduction potential meter, 

dissolved oxygen probe, a PID, and a FID.  General calibration procedures for each piece 

of equipment are included in Appendix B.  Detailed information regarding maintenance 

and servicing is available in the operation manual of the specific meter to be used.  The 

results of all calibrations will be recorded in the field log book. 

4.3.3  Soil Sampling 

Direct push soil sampling will be performed at the frequency indicated in 

Section 4.2.  The soil borings will be advanced to the top of the weathered bedrock, 

approximately nine feet bgs.  Soil samples will be collected from below the water table. 

The four-foot long soil cores from the direct push sampler will be screened for 

indications of volatile organic and/or petroleum contaminants using a photoionization 

detector (PID).  The PID will be calibrated each day of use and ambient air readings will 

be taken.  A soil sample will be collected from the soil exhibiting the highest PID reading 

and be submitted for analytical testing.  If no excessive PID readings are detected, the 

sample will be collected from the interval one foot below the water table. 

Soil samples will be homogenized in a stainless steel bowl before being placed 

into sample containers.  Samples will be homogenized by first removing rocks, twigs, 

leaves, and other debris. The soil will then be placed into a decontaminated stainless steel 

bowl and thoroughly mixed using a decontaminated stainless steel spoon.  The soil in the 

bowl is scraped from the sides and bottom of the bowl, rolled to the middle of the bowl 

and initially mixed.  The sample is quartered and moved to the four corners of the bowl.  

Each quarter of the sample is mixed individually and then rolled to the center of the bowl 

and the entire sample is mixed again.  Lastly, the sample is transferred to the appropriate 

sample containers and placed in a cooler at 4°C and held for laboratory analysis. 

The following equipment will be used to collect soil samples: 

# 10.2 eV Photoionization Detector (PID). 

# Stainless steel spatula or spoon. 

# Stainless steel bowl. 

# Latex gloves (disposable). 
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# Neoprene gloves. 

# Certified, precleaned sample containers. 

# Field logbook and pen. 

# Decontamination equipment. 

4.3.4  Groundwater Level Measurements 

Water levels in the monitoring points will be measured and used in conjunction 

with horizontal and vertical ground survey data to determine horizontal components of 

groundwater flow.  Water levels will also be used to determine the volume of standing 

water in the monitoring points for purging activities.  The following equipment will be 

used for the measurement of water levels: 

# Electronic water level indicator. 

# Oil/water interface probe. 

# 10.2 eV Photoionization Detector (PID). 

# Field logbook and pen. 

# Deionized water. 

# Low phosphate detergent (Alconox®). 
 
At each monitoring point, the PVC cap will be removed and the head space and 

breathing zone’s air quality will be monitored with a PID.   

The battery of the electric water level indicator will be checked by pressing the 

battery check button, and waiting for the audible signal to sound or the instrument light to 

come on.  The water level indicator will be decontaminated before collecting a 

measurement in each well point by using an Alconox® wash and deionized water rinse.  

The instrument will then be turned on and the probe will be slowly lowered into the 

monitoring well until the audible signal is heard or the instrument light goes on, 

indicating that the sensor in the probe has made contact with the water surface.  The total 

depth of each monitoring point will be measured once the depth to water has been 

determined.  The depth to water will be recorded to the nearest one-hundredth of a foot 

from the top of the measuring mark on the monitoring point.  The date, time, monitoring 

point ID and depth to water will be recorded in the field book.   
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4.3.5  Groundwater Sampling 

Groundwater samples will be collected from the pilot study monitoring points at 

the frequency specified in Section 4.3.2 for each pilot test.  Prior to groundwater 

sampling, the water level will be measured using an electronic water level probe, as 

described above.  The probe end of the water level meter and the tape will be 

decontaminated between monitoring points.   

Low-flow groundwater sampling will be performed using a peristaltic pump and 

dedicated polyethylene or nalgene tubing following U.S. Environmental Protection 

Agency (USEPA) recommended low-flow methodology (see Appendix C).  A flowrate of 

less than 500 ml/min will be used to purge each well.  A flow-though cell will be used to 

continuously monitor the following groundwater parameters: 

# Temperature. 

# pH. 

# Dissolved oxygen concentration. 

# Turbidity. 

# Specific Conductance. 

# Redox potential (Eh). 
 

The groundwater parameters will be recorded every three to five minutes on a 

purge log.  In addition, the water level will be measured periodically throughout purging 

to ensure minimal drawdown (<0.3 feet).  The monitoring points will continue to be 

purged until parameter stabilization for three successive readings is reached.  Three 

successive readings should be ±0.1 for pH; ±3% for specific conductance; ±10 millivolts 

(mV) for redox potential; and ±10% for dissolved oxygen and turbidity.  If stabilization 

does not occur, purging will be continued for a maximum of 10 well volumes. 

Once purging has been completed, groundwater samples will be collected. 

Samples will be collected directly into containers, bypassing the flow-through cell, and 

submitted for analytical testing.  The groundwater samples will be placed in a cooler at 

4°C and held for laboratory analysis.  

The following equipment will be used for groundwater sampling: 

# Electric water level indicator. 
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# Peristaltic pump capable of achieving low flow withdrawal rate. 

# Flow through cell. 

# Polyethylene or nalgene tubing. 

# External power source (e.g., generator, portable battery). 

# Portable water quality meters (i.e., temperature, pH, dissolved oxygen, 
specific conductance, redox potential and turbidity). 

# Polyethylene sheeting, volume-incremented bucket, garbage bags, paper 
towels, disposable nitrile gloves, field notebook. 

# Analyte-free water/decon materials. 
 

4.3.6  Pilot Study Monitoring 

4.3.6.1  Dissolved Oxygen/Temperature Measurements 

Dissolved oxygen measurements will be recorded at each of the monitoring 

points.  An in-situ dissolved oxygen probe that also measures temperature (e.g., YSI 550 

instrument) will be lowered into each monitoring point.  The dissolved oxygen probe will 

be calibrated and maintained in accordance with manufacturer instructions. 

4.3.6.2  Pressure Measurements (Biosparging Test) 

Pressure measurements will be recorded from each of the monitoring points 

during the biosparging test.  Pressure will be measured using a Magnehelic® pressure 

gauge.  The pressure gauge will be calibrated and maintained in accordance with 

manufacturer instructions. 

4.3.6.3  Carbon Dioxide in Soil Gas (Biosparging Test) 

Carbon dioxide in soil gas will be measured at the beginning, middle (i.e., T = 4 

weeks) and at the completion of the biosparging test.  A gas monitor capable of 

measuring carbon dioxide (e.g., Landtech® model GA-90) will be utilized.  The gas 

monitor will be calibrated and maintained in accordance with manufacturer’s 

instructions. 
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4.3.6.4  Ferrous Iron 

Groundwater concentrations of ferrous iron will be measured during both the 

ORC® injection and biosparging pilot tests.  Ferrous iron will be measured at each 

monitoring point using a Hach® field colorimeter.  Instructions for ferrous iron 

measurement are included in Appendix B to this Work Plan.   

4.4 SAMPLE DOCUMENTATION AND TRACKING 
 

Sample custody during the field investigations will be performed in three phases. 

The first phase encompasses sample collection and identification, pre- laboratory 

treatment procedures (preservation), packaging, and shipping field custody procedures. 

The second custody phase involves sample shipment, where mode of shipment, airbill 

numbers, dates and times are documented.  The third phase involves the custody 

procedures employed by the laboratory.  All three phases of sample custody will be 

performed to provide that: 

# All samples are uniquely identified; 

# The correct samples are tested and are traceable to their source; 

# Important sample characteristics are preserved; 

# Samples are protected from loss or damage; and 

# A record of sample integrity is established and maintained through the entire 
custody process. 

4.4.1  Field Documentation 

A bound field logbook will be maintained in which to record daily activities.  All 

entries will be made in indelible ink.  The field notebook pages shall be prenumbered.  

Incorrect entries will be corrected by a single stroke through the error and will be verified 

with the recorder's initials.  Entries to the logbook, in addition to the required sampling 

entries, will include: 

#  Date. 

#  Start and finish times. 

#  Summary of work performed (including samples collected). 
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#  Names of personnel present. 

#  Names of visitors. 

#  Weather. 

#  Level of personal protection used during various activities. 

#  Calibration of equipment. 

#  Observations and remarks. 
 

The following information will be recorded in a field notebook at the time of 

sampling: 

# Sample designation. 

# Name of sampler. 

# Method of collection. 

# Time and date of sampling. 

# Type of sample. 

# Depth of sample. 

# Analyses required and sample container types. 

# Field measurements and calibration (if applicable). 

# Stratigraphy and/or observed conditions which may impact the chemistry of 
the sample; and Observations and remarks. 

4.4.2  Sample Identification 

All samples collected from the site must be identified with a sample label in 

addition to an entry on a chain-of-custody record.  Indelible ink will be used to complete 

sample labels, then labels will be covered with clear plastic waterproof tape.  The field 

team will be required to complete the following information for each sample label:  

# Site Name. 

# Sample Number. 

# Sample Matrix. 

# Parameters to be Analyzed. 

# Date of Collection. 
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# Time of Collection. 

# Preservation Technique Employed. 

# Sampler's Name. 

Sample labels will be attached to the sample bottles. 

4.4.3  Chain-of-Custody Record 

The chain-of-custody creates an accurate written record that can be used to trace 

the possession and handling of the sample from the moment of its collection through 

analysis.  Chain-of-custody forms will be completed for each sample at the time of 

collection and will be maintained while shipping the sample to the laboratory.  A person 

is in custody of a sample if the sample is: 

# In that person's physical possession; 

# In view after being in that person's physical possession; 

# Placed in a locked repository by that person; or 

# Placed in a secure, restricted area by that person. 

4.4.4  Sample Shipment 

Custody of samples must be maintained through the shipment of samples to the 

selected laboratory.  Samples will be delivered directly to the laboratory by sampling 

personnel or shipped via the following procedures: 

# Use waterproof high-strength plastic ice chests or coolers only. 

# After filling out the pertinent information on the sample label and tag, put the 
sample in the bottle or vial and screw on the lid.  For all samples except VOA 
vials, secure the bottle lid with strapping tape. 

# Tape cooler drain shut. 

# Place about three inches of inert cushioning material such as vermiculite or 
styrofoam "popcorn" in the bottom of the cooler.  Styrofoam packing shall not 
be used when sampling for volatile organics. 

# Enclose the bottles in clear plastic bags through which sample labels are 
visible, and seal the bag.  Place bottles upright in the cooler in such a way that 
they do not touch and will not touch during shipment. 
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# Put in additional inert packing material to partially cover sample bottles (more 
than half-way).  Place bags of ice or ice-gel packs around, among, and on top 
of the sample bottles. 

# Fill the remaining space in the cooler with cushioning material. 

# If sending the samples by common carrier, sign the chain-of-custody under 
"Relinquished by," enter the carrier name and airbill number, retain a copy for 
field records and put the chain-of-custody record in a waterproof plastic 
"ziplock" bag and tape it with masking tape to the inside lid of the cooler.  If 
sending the samples by courier or field team shipper,  follow the above 
procedures, but also have the receiving carrier sign under "Received by." 

# Apply custody seals to the front and back of the cooler, across the lid. 

# Secure lid by taping.  Wrap the cooler completely with strapping tape at a 
minimum of two locations.  Do not cover any labels. 

# Attach completed shipping label to top of the cooler.  The shipping label shall 
have a return address. 

# Ship the cooler by overnight express or courier to the respective laboratory. 

4.4.5  Laboratory Custody Procedures 

When the sample arrives at the laboratory, the sample custodian receives the 

sample.  The label will be identified upon receipt by the laboratory and cross-referenced 

to the chain-of-custody record.  Any inconsistencies will be noted on the custody record. 

Laboratory personnel will notify the Project QA/QC Coordinator, Site Field Manager, or 

the Project Manager immediately if any inconsistencies exist in the paper work associated 

with the samples. 

4.5 INVESTIGATION-DERIVED WASTE 

 
Purge water and aqueous decontamination wastes generated from low-flow 

groundwater sampling will be placed in sealable 55-gallon drums as the sampling is 

performed between MP locations.  At the end of a day of sampling, the aqueous waste 

will be discharged to the recharge pit associated with the active pilot landfarming plot in 

the northeast quadrant of the Siberia Area (see Figure 3-2).   



F:\Holding\Watervliet\Biosparging and ORC Work Plan\sec-4.doc 4-13 

Soil cuttings from installation of the monitoring points for the each pilot test will 

be placed in DOT-approved 55-gallon drums.  Following installation of the 

injection/sparging points and MPs associated with each pilot test, the drummed soil 

cuttings will be taken to the active landfarming pilot plot and spread on top of the 

existing pile for biotreatment.   

Waste disposable personal protective equipment (PPE) will also be generated. 

Attempts will be made to wash surface contamination off so that PPE (i.e., gloves and 

other disposal items) may be disposed of as ordinary solid waste. 
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5.0  QUALITY ASSURANCE PROJECT PLAN (QAPP) 

5.1 LABORATORY QA/QC PROCEDURES 

5.1.1  Data Quality Objectives (DQOs) 

Data quality objectives (DQOs) are qualitative and quantitative statements which 

specify the quality of the data required to support decisions, and are developed to achieve 

the level of data quality required for the anticipated data use.  DQOs are implemented so 

that for each task the data is legally and scientifically defensible.  The development of 

DQOs for a specific site and measurement takes into account project needs, data uses and 

types, and data collection.  These factors determine whether the quality and quantity of 

data are adequate for its end use.  Sampling protocols have been developed and sample 

documentation and handling procedures have been identified to realize the required 

data quality. 

Data produced from this study should be of sufficient quality and quantity to 

enable a comparison of the effectiveness of biosparging versus ORC® injection for 

oxygen delivery to groundwater underlying the Siberia Area.  The data should allow for 

calculation of the radius of influence of oxygen addition under both of the technologies. 

Information collected from the pilot studies will be used to decide which technology is 

most suitable for full-scale  application at the Siberia Area.  The pilot studies will provide 

information for full-scale remediation system design.  In addition, the collected data 

should allow for an estimation of the rate of TPH degradation by in-situ biotreatment for 

groundwater and saturated soils underlying the Siberia Area.  

5.1.2  Quality Control Elements 

Data quality is measured by how well the data meet the quality assurance/quality 

control (QA/QC) goals for the project.  Quality control elements include precision, 

accuracy, representativeness, completeness, comparability, and sensitivity: 
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Precision is a measure of mutual agreement among individual measurements of 

the same property, usually under prescribed conditions.  Assessing precision measures 

the random error component of the data collection process.  Precision is determined by 

measuring the agreement among individual measurements of the same property, under 

similar conditions.  The degree of agreement, expressed as the relative percent difference 

(RPD), is calculated using the formula below. 
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where: V1 = value 1; V2 = value 2 

 

Analytical precision is assessed by analyzing matrix spike/matrix spike duplicate 

pairs and laboratory duplicate samples.  Field precision is assessed by measurement of 

field duplicate samples.  The objective for precision is to equal or exceed the precision 

demonstrated for similar samples and should be with the established control limits for the 

methods.  Precision control limits and QC RPD limits can be found in the laboratory’s 

SOP for each analytical parameter. 

 

Accuracy is the degree of agreement of a measurement with an accepted reference 

or true value.  Accuracy measures the bias or systematic error of the entire data collection 

process.  Sources of these errors include the sampling process, field and laboratory 

contamination, sample preservation and handling, sample matrix interferences, sample 

preparation methods, and calibration and analytical procedures.  To determine accuracy, a 

reference material of known concentration is analyzed or a sample which has been spiked 

with a known concentration is reanalyzed.  Accuracy is expressed as a percent recovery 

and is calculated using the following formula:    

  
 valuetrue

 valuemeasured
  100 Recovery  % ×=  

Recoveries are assessed to determine method efficiency and matrix interference 

effects. Analytical accuracy is measured by the analysis of calibration checks, system 

blanks, quality control samples, surrogate spikes, matrix spikes, and other checks 
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required by the selected analytical methods.  Sampling accuracy is assessed by evaluating 

the results of filtration and trip blanks.  Sampling accuracy is also maintained by frequent 

and thorough review of field procedures.  The objective is to meet or exceed the 

demonstrated accuracy for the analytical methods on similar samples and should be 

within established control limits for the methods.  Accuracy control limits and MS/MSD 

and surrogate recovery limits are located within each laboratory SOP, where applicable. 

 
Representativeness expresses the degree to which data accurately and precisely 

represent a characteristic of a population, parameter variations at a sampling point, a 

process condition, or an environmental condition.  Representativeness is achieved 

through proper development of the field sampling program.  The sampling program must 

be designed so that the samples collected are as representative as possible of the medium 

being sampled and that a sufficient number of samples will be collected.   

 
Completeness is a measure of the amount of valid data obtained from a 

measurement system compared to the amount that was expected to be obtained under 

normal conditions.  Data is complete and valid if it meets all acceptance criteria including 

accuracy, precision, and any other criteria specified by the particular analytical method 

being used.  Completeness is calculated as follows: 

 
where: V = number of measurements judged valid 

n = total number of measurements 
 

The objective is to generate a sufficient database with which to make informed 

decisions.  To help meet the completeness objective, every effort must be made to avoid 

sample loss through accidents or inadvertence.  The completeness objective for this Site 

is 95 percent. 

 

Comparability expresses the confidence with which one data set can be compared 

to another.  Comparability cannot be described in quantitative terms, but must be 

n
V×=  100  ssCompletene %  
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considered in designing the sampling program.  Thus, this objective will be met by using 

standard methods for sampling and analyses and by following techniques and methods set 

forth in this FSP. 

 

Sensitivity is a measure of a method's detection limit and ability to distinguish 

between two values. Sensitivity is determined through the laboratory’s IDL and MDL 

studies. 

5.1.3  Laboratory Quality Control Samples 

All analyses shall include the following minimal QC procedures, when applicable.  

However, the laboratory must follow their own SOP for each method (see Appendix D 

for laboratory SOPs).   

Procedure     Frequency 
Calibration     As required 
Standards     Daily 
Method Blanks    Daily 
Duplicates     5% 
Matrix Spikes/Matrix Spike Duplicates 10% 
Surrogates     Where applicable 
QC Check Samples    Daily 
 

A standard laboratory quality control data package will be requested for each 

sampling event.  Quality control samples routinely analyzed by the laboratory include: 

laboratory control samples (LCS), method blanks, internal and surrogate standards, 

matrix spike (MS) and matrix spike duplicate (MSD) samples.  Established acceptance 

criteria for these samples will be used to determine the acceptability of the data.  Quality 

control samples which fall outside of these criteria serve as flags to indicate potential 

biases associated with the data.  The definition of each of the quality control samples and 

the frequency at which the laboratory analyzes them are discussed in this section. 

5.1.3.1  Laboratory Control Samples  

A control sample of known composition.  Aqueous and solid laboratory control 

samples are analyzed using the same sample preparation, reagents, and analytical 
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methods employed for each analytical method. In addition, an LCS serves to monitor the 

extraction efficiency during sample preparation procedures as well as verification of the 

current instrument calibration. 

5.1.3.2  Method Blanks  

A method blank consists of laboratory-grade pure water containing all of the 

reagents utilized in the analytical procedure.  The method blank is prepared in the same 

manner as a sample and is processed through all of the analytical steps, including any 

sample preparation.  If samples require a preparatory procedure such as a digestion prior 

to analysis, then a method blank must be analyzed in addition to the instrument 

calibration blanks. 

Method blanks are performed to determine whether there is a reagent, instrument 

or laboratory contamination.  Method blanks are analyzed as part of the initial or daily 

calibration process (calibration blanks).  Additionally, method blanks are analyzed at the 

designated frequency sited within each method. 

5.1.3.3  Surrogate Standards 

As required by the GC/MS and most GC methods, surrogate standards are run to 

evaluate the efficiency of the sample introduction process.  Surrogate standards are 

included with each sample and run in accordance with the method procedures.  

5.1.3.4  Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Samples  

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) samples are two separate 

aliquots taken from a single field sample and spiked with target analytes prior to sample 

preparation and analysis.  MS and MSD samples will be obtained from the same 

container as the field sample (i.e., additional sample jars will not be submitted).  MS and 

MSD samples are spiked with the appropriate analyte at concentrations between 10 and 

50 times the method detection limits.  For inorganic analyses, the spiked concentration 

must be greater than five times the initial sample concentration. 

Results from the analysis of MS and MSD samples are used to evaluate the effect 

of sample matrix on precision and accuracy.  The percent recoveries are calculated for 
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each of the target analytes and are used to assess analytical accuracy.  The relative 

percent difference (RPD) between the MS and MSD samples is calculated and used to 

assess analytical precision.  MS and MSD samples are generally analyzed at the rate of 

one in every 20 samples.  However, since matrix interferences are anticipated for samples 

collected for this project, MS/MSD samples will be analyzed at the rate of one in every 

10 samples. 

5.2 QUALITY ASSURANCE OBJECTIVES FOR CHEMICAL DATA 

 
Several measures will be taken to ensure the precision and accuracy of chemical 

data generated for TPH and for nutrient analyses.  At a minimum, the laboratory analysis 

of chemical parameters will meet the standards for precision and accuracy set forth in the 

corresponding methods of analysis listed in Table 5-1.  Laboratory method detection 

limits and practical quantitation limits are also included on Table 5-1.  The laboratory 

will provide full data deliverables including raw data in accordance with the NYSDEC 

June 2000 Analytical Services Protocol (ASP). 

Table 5-1:  Method Detection and Quantitation Limits 

 

As discussed above, blind duplicates will be submitted to the analytical laboratory 

to measure and ensure the precision of chemical data.  Matrix spike and matrix spike 

duplicates will be submitted to the analytical laboratory to ensure and measure the 

accuracy of laboratory analytical methods.  Rinsate blanks from field equipment will be 

submitted to the analytical laboratory to ensure sampling accuracy.  These quality 

assurance samples will be collected according to the schedule summarized in Table 4-2.   

MDL's
COMPOUND METHOD WATER SOIL WATER SOIL

ug/L mg/Kg ug/L mg/Kg
TPH - Diesel Range Modified Oklahoma Method 37 1.2 100 10.0
Ammonia EPA350.2 1.0 22.0 3 100
Nitrate EPA300.0 0.041 0.3 0.123 0.9
Nitrite EPA300.0 0.023 0.3 0.069 0.9
Ortho Phosphorus EPA300.0 0.055 0.2 0.165 0.6

PQL's



F:\Holding\Watervliet \Biosparging and ORC Work Plan\sec-5.doc 5-7 

5.3 ANALYTICAL METHODS AND SAMPLE HOLDING TIMES 

 
The extraction and analytical procedure method numbers, holding time 

requirements, and preservation methods are indicated on Table 5-2 below. 

Table 5-2: Analytical Procedure Holding Times and Preservatives 

 

Southwest Laboratory of Oklahoma will perform the laboratory analyses of soils 

and groundwater.  The laboratory address is as follows: 

Southwest Laboratory of Oklahoma, Inc. 

1700 W. Albany 

Broken Arrow, OK 74012-1421 

918-251-2858 (phone) 

918-251-2599 (fax) 

 

Sample management and custody procedures are discussed in Section 4.0 of this 

work plan. 

Matrix/ Analytical Holding Time
Parameter Procedure Sample/Extract Preservative

Groundwater
TPH Modified Oklahoma 14 days/40 days Ice to 4oC
Biochemical Oxygen 
Demand (20-day) EPA 405.1 48 Hours Ice to 4oC
N-Ammonia EPA 350.2 14 days Ice to 4oC
Nitrate EPA 300.0 14 days Ice to 4oC
Nitrite EPA 300.0 14 days Ice to 4oC
Ortho Phosphate EPA 300.0 14 days Ice to 4oC
pH SW-846 9045C 48 hours Ice to 4oC

Soils
TPH Modified Oklahoma 14 days/40 days Ice to 4oC
Total Organic Carbon EPA 415.1 28 days Ice to 4oC
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5.4 FIELD QUALITY CONTROL CHECKS 

5.4.1  Field Measurements 

Simple field checks should be made to ensure that no obvious problems are 

developing due to the purging process.  At a minimum, ORP and DO values should be in 

relative agreement. For example, DO values should be <1 mg/l when ORP is negative. 

Also, DO and ORP normally decrease, or may remain the same during purging.  An 

increase in both parameters during purging is an indication of artificial aeration of the 

water or mixing of water inside the well from different intervals. 

The QC checks employed for field instruments include the following: 

QC Method   Purpose    Frequency 
 
Calibration Check Insures proper working order of        Daily 
   field instrument.  Measures 
   accuracy and sensitivity. 
 
Field Duplicate  Measures instrument precision          10%  
   Sample        

 

5.4.2  Field QC Samples 

Field quality control (QC) are defined as samples collected in the field to assess 

certain aspects of the overall quality of the project.  QC samples are analyzed by the 

designated subcontract laboratory.  The field QC samples will consist of field duplicate 

samples; trip blanks will not be collected since no VOC analyses are being performed for 

the pilot tests.  

Field duplicate samples are two samples collected from the same source at the 

same time and which are submitted separately to one laboratory, one as the primary 

sample and one as a blind duplicate.  The collection frequency of duplicate samples is 

approximately 10 percent (see Table 4-2).  The purpose of duplicate samples is to assess 

the consistency of the overall sampling effort; the purpose of submitting them "blind" is 

to assess the laboratory analytical system's consistency or precision. 
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6.0  REPORTING 

6.1 PILOT TEST REPORT 

 
Upon completion of both of the pilot tests, a Pilot Test Report will be prepared. 

The report shall address the following: 

# Site conditions; 

# Pilot Test results and conclusions; and 

# Recommendations for full-scale implementation. 

 

A Pre-Draft Pilot Test Report will be submitted to the USACE and WVA for 

review and comment prior to submittal to the regulators.  One set of revisions will be 

made to the report based upon the USACE and WVA comments.  The Draft Pilot Test 

Report will then be submitted to the regulators.  The Final Pilot Test Report shall include 

on set of revisions based on comments from the regulatory agencies. 

6.2 DATA ANALYSIS 

 
Chemical data and field measurements will be analyzed to compare each pilot 

technology for the following criteria: 

# Radius of influence of each technology. 

# Sustainable concentrations of dissolved oxygen. 

# Reduction of concentration of TPH in groundwater and in saturated soils. 

# Costs of full-scale implementation. 

# Ease of implementation at the Siberia Area. 

 
Recommendations for full-scale groundwater remediation will be made based 

upon the above criteria. 
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SITE SPECIFIC HEALTH AND SAFETY PLAN 
 
 
 

 
SECTION 1: GENERAL INFORMATION AND DISCLAIMER 

 

 
PROJECT NUMBER: 

 
0285774 

PROJECT NAME: Watervliet Arsenal - Siberia Area 
Groundwater Pilot Studies  CLIENT NAME: U.S. Army Corps of 

Engineers  
PROJECT MANAGER: Ken Goldstein PROJECT LEADER: Christopher Gaule 

PREPARED BY: Daria Navon DATE: 7/2/2004 

 
NOTE:  This site specific Health and Safety Plan - Short Form (HASP-SF) has been prepared for use by Malcolm Pirnie, Inc. employees for 

work at this site / facility. The plan is written for the specific site / facility conditions, purposes, tasks, dates and personnel 
specified, and must be amended and reviewed by those personnel named in Section 4 if these conditions change.  Malcolm 
Pirnie, Inc. is not responsible for its use by others.   

 
Subcontractors shall be solely responsible for the health and safety of their employees and shall comply with all applicable laws and 
regulations. In accordance with 1910.120(b)(1)(iv) and (v), Malcolm Pirnie, Inc. will inform subcontractors of the site / facility emergency 
response procedures, and any potential fire, explosion, health, safety or other hazards by making this Site Specific Safety and Health 
Plan and site information obtained by others available during regular business hours.  All contractors and subcontractors are responsible 
for:  (1) developing their own Health and Safety Plan including a written Hazard Communication Program and any other written hazard 
specific programs required by federal, state and local laws and regulations; (2) providing their own personal protective equipment; (3) 
providing documentation that their employees have been health and safety trained in accordance with applicable federal, state and local 
laws and regulations; (4) providing evidence of medical surveillance and medical approvals for their employees; and (5) designating their 
own site safety officer responsible for ensuring that their employees comply with their own Health and Safety plan and taking any other 
additional measures required by their site activities 

 
Subcontractors may use this Malcolm Pirnie Health and Safety Plan as the basis of their own Health and Safety Plan under the following 
conditions: (1) The subcontractor develops a written addendum to the Malcolm Pirnie plan that details subcontractor tasks, potential or 
actual hazards identified as a result of a risk analysis of those tasks, and the engineering controls, work practices and personal protective 
equipment to be utilized to minimize or eliminate the hazard exposure; (2) Subcontractor  personnel signs the Malcolm Pirnie plan and 
the subcontractor task-specific plan addendum; and (3) Subcontractors must implement and monitor the Malcolm Pirnie plan and task-
specific addendum as their own site specific health and safety plan while they and their employees are performing work pursuant to the 
contract with Malcolm Pirnie. 

 
The allowance that subcontractors may use the Malcolm Pirnie plan with addendum as their own plan, does not establish, nor is it 
intended to establish a "joint employer" relationship between the Contractor and Malcolm Pirnie.  This allowance does not establish, nor 
is it intended to establish, a direct or indirect employer/employee relationship with subcontractor's employees.  

 
THIS SITE SPECIFIC HASP MUST BE REVIEWED AND APPROVED BY CORPORATE HEALTH AND SAFETY FOR ONE OR MORE 
OF THE FOLLOWING CONDITIONS:  IF AN UPGRADE TO “LEVEL C” OR ABOVE IS ANTICIPATED; A PERMIT REQUIRED 
CONFINED SPACE ENTRY OR ENTRY INTO AN EXCAVATION IS ANTICIPATED; SAMPLING OF UNKNOWN DRUMS AND/OR IN 
UNKNOWN CONDITIONS IS ANTICIPATED, OR RADIATION LEVELS GREATER THAN 0.5 mR (500µR)/HOUR. 
 

 
SECTION 2: EMERGENCY INFORMATION 

(A)  LOCAL RESOURCES SERVICE NAME TELEPHONE NUMBER 

EMERGENCY MEDICAL SERVICES Albany County 911 
HOSPITAL   (Directions attached) Albany County 911 
FIRE DEPARTMENT Albany County 911 
POLICE / SECURITY Albany County 911 
HAZMAT/ SPILL / OTHER RESPONSE Albany County 911 
   

 
(B)  CORPORATE RESOURCES  

MALCOLM PIRNIE 24 / 7 EMERGENCY / INCIDENT TELEPHONE NUMBERS (800) 478-6870 

CORPORATE HEALTH AND SAFETY ** MARK MCGOWAN, CIH, CSP  (914) 641-2484 WHI 

 JOSEPH GOLDEN, EMT-P, CET, CHMM (914) 641-2978 WHI 

CORPORATE HEALTH PHYSICIST NIDEL AZZAM (201) 529-0858, X316 NNJ 

CORPORATE HUMAN RESOURCES ** LORI HEILMAN (WORKERS= COMP / OSHA LOG) (914) 641-2447 WHI 

LEGAL DEPARTMENT ** 
JERRY CAVALUZZI 
** TO BE NOTIFIED IN CASE OF ACCIDENT 

(914) 694-2100 WHI 
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SECTION 3: PROJECT INFORMATION 
 
(A) SITE / FACILITY INFORMATION: 

 

 
SITE NAME: 

 
Watervliet Arsenal - Siberia Area 

 
SITE CLIENT CONTACT: 

 
Steve Wood 

  
      

 
PHONE NUMBER: 

 
(410) 962-3506 

 
ADDRESS: 

 
Broadway, Watervliet, New York 

 
SITE SAFETY CONTACT: 

 
Jim Kardas, 518-266-5716 

 
 FEDERAL  STATE  MUNICIPAL / REGIONAL  PRIVATE 

 
(B) SITE CLASSIFICATION:  (check all that apply) 
 
  HAZARDOUS (RCRA)   UST / LUST  REFINERY 

  HAZARDOUS (CERCLA / STATE)    BROWNFIELD  WTP / WWTP 
  CONSTRUCTION   CHEMICAL PLANT  OTHER: 
  LANDFILL (NON-HAZARDOUS)  MANUFACTURING       

        
  ACTIVE   INACTIVE       
 
(C) TYPE OF FIELD ACTIVITY 
 
 

 HAZARDOUS WASTE SOLID WASTE  CONSTRUCTION 
 

 HYDROGEOLOGY  ENVIRONMENTAL  AIR / ODOR 
 

 WASTE WATER  WATER  OTHER:       
 
(D) FIELD OBJECTIVES (Check all that apply) SAMPLING:  
 
 

 PRE-JOB VISIT   AUDIT  AIR  SEDIMENT 
 

 CONTRACTOR OVERSIGHT   OTHER:  SURFACE WATER  SURFACE SOIL 
 

 CONSTRUCTION MGMT 
Pilot Tests for 

groundwater treatment  GROUND WATER  LANDFILL 
 

 INSPECTION        WASTE WATER  OTHER 
 

 INVESTIGATION SURVEY         WASTE STREAM Sub-surface soils  
 
DATE(S) OF FIELD ACTIVITIES: Approx. mid-March 2001 to mid-September 2001 

 
(E) FIELD TASKS 
 
 MALCOLM PIRNIE TASKS 
 
 

M1. Groundwater sampling 
 

M2. Soil sampling 
 

M3. Pressure, dissolved oxygen, and water level measurements 
  

M4.       
 
 TASKS PERFORMED BY OTHERS 
 
 

01. Installation of monitoring points 
 

02.       
 

03.       
 

04.       
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SECTION 4: PROJECT ORGANIZATION, HEALTH AND SAFETY TRAINING, AND MEDICAL MONITORING 
 
(A) PROJECT ORGANIZATION AND COORDINATION - The following Malcolm Pirnie personnel are designated to carry out the stated 

project job functions on site. THE SITE SAFETY OFFICER, OR A DESIGNATED ALTERNATE WILL BE ON-SITE DURING ALL SITE 
ACTIVITIES. (NOTE: One person may carry out more than one job function.) 

 
 

PROJECT MANAGER: Ken Goldstein 
 

 

SITE SAFETY OFFICER: Matthew Bokus 
 

 

ALTERNATE SAFETY OFFICER(S): Patrick Rabideau 
 

 

       
 

 

PUBLIC INFORMATION OFFICER: Christopher Gaule 
 

 

SITE RECORDKEEPER: Matthew Bokus 
 

 

FIELD TEAM LEADER: Matthew Bokus 
 

 

OTHER FIELD TEAM LEADERS: Andy Vitolins  
 

 

 Patrick Rabideau 
 

  
      

 

  
      

 

 
The following subcontractors and governmental agencies have been informed by Malcolm Pirnie of emergency response procedures, and 
any potential fire, explosion, health, safety or other hazards of the site / facility by making this Site Specific Health and Safety Plan and site 
information obtained by others available during regular business hours.  Subcontractors and governmental agencies shall be solely 
responsible for the health and safety of their employees and shall comply with all applicable laws and regulations as described in Section 
1 of this plan. 

 

SUBCONTRACTOR(S): Drilling contractor 
 

       
 

FEDERAL AND STATE  AGENCY REPS: USEPA 
 

 USACE 
 

OTHER AGENCY REPS: NYSDEC 
 

 
NYSDOH 

 

 
(B) HEALTH AND SAFETY TRAINING, MEDICAL MONITORING, AND FIT TESTING PROGRAM 
 
The following project staff is included in the Malcolm Pirnie Health and Safety and Medical Monitoring programs.  (NOTE:  At least one CPR/First Aid 
Trained person must be on-site during HAZWOPER and confined space entry activities.) 

 HAZWOPER TRAINING   OTHER TRAINING 

NAME 
   INITIAL 
  (DATE) 

    8HR 
 (DATE) 

   MGR 
(DATE)  

DOT 
(DATE)  

CSE 
(DATE)  

 CPR  /   FA /   BBP /  
(DATE)  

MEDICAL 
(DATE)  

FIT TEST 
(MAKE/TYPE/SIZE/DATE)  

Andrew Vitolins 11/95 03/01                   07/00 07/00 07/99  06/01                 

Matthew Bokus 08/98 03/01                                      04/01                 

Patrick Rabideau 01/98 03/01 05/99             11/00 11/00 11/99  09/01 MSA LRG FF 01/9 

Christopher Gaule 05/88 03/01 06/91             03/99 03/99 03/99  06/01 MSA LRG FF 10/9 
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SECTION 5: HAZARD ANALYSIS 
 
(A) ACTUAL OR  POTENTIAL PHYSICAL HAZARDS - CHECK ALL THAT APPLY 
 

 ANIMALS / PLANTS  ELECTRICAL  IONIZING RADIATION  STEEP / UNEVEN 

 ASBESTOS / LEAD  EXCAVATIONS  
(See Section 13) 

 LIGHT RADIATION  
(i.e., Welding, High Intensity)  TERRAIN 

  LIMITED CONTACT  TRAFFIC (STRUCK BY)   CHEMICAL EXPOSURE  
(See Section 4B/4C) 

  EXTREME COLD     
(See Section 7)   MOVING PARTS (LO / TO)   

  FALL, >6’ VERTICAL  NOISE (> 85 dB)  OTHER:   CONFINED SPACE 
        (See Section 12) 

 FALLING OBJECTS  NON-IONIZING RADIATION        

  DEMOLITION  HEAT STRESS  OVERHEAD OBJECTS        

 DRILLING  HEAVY EQUIPMT  POWERED PLATFORMS        

  HEAVY LIFTING  POOR VISIBILITY        

 
DRUM HANDLING  
(See Section 7)  HOT WORK  ROLLING OBJECTS   

 DUST, HARMFUL  HUNTING SEASON  SCAFFOLDING   

 DUST, NUISANCE   IMMERSION  SHARP OBJECTS   

       

YES YES NO  
(B) PRESENCE OF HAZARDOUS MATERIALS STORED OR USED ON SITE 

(CHECK ALL THAT APPLY) 
 

By Client /  
Owner 

By Malcolm Pirnie 
(See Section 11) 

 

 
TYPE 

 EXPLOSIVES  FLAMMABLE /  RADIOACTIVE  HAZARDOUS WASTE 

 COMPRESSED GASES REACTIVE SOLIDS  CORROSIVE (Stored) 

 FLAMMABLE /  OXIDIZERS  MISCELLANEOUS  

COMBUSTIBLE LIQUIDS  TOXIC / INFECTIOUS  

 
(C) CHEMICAL HAZARDS OF CONTAMINANTS  INFORMATION 
 
(1) IDENTIFIED CONTAMINANTS 
 

Known or suspected hazardous/toxic materials (attach historical information, physical description, map of contamination 
 and tabulated data, if available) 

 
SUBSTANCES 

INVOLVED 

 
CHARACTERISTICS 

 
MEDIA  ESTIMATED 

CONCENTRATIONS 

 
TLV, or PEL or REL 

PAHs, VOCs IG, TO GW 5 ppm 1 ppm 

PAHs, VOCs IG, TO SL 400 ppm 1 ppm 

                              
 
Media types: GW (ground water), SW (surface water), WW (wastewater), AIR (air), SL (soil), SD (sediment), WL (waste, liquid), WS 
 (waste, solid), WD (waste, sludge), WG (waste, gas), OT (other). 
 
Characteristics: CA (corrosive, acid), CC (corrosive, caustic), IG (ignitable), RA (radioactive), VO (volatile), TO (toxic), RE (reactive), BIO 
 (infectious), UN (unknown), OT (other, describe 
 
(2) DESCRIBE POTENTIAL FOR CONTACT WITH EACH MEDIA TYPE FOR EACH OF THE MPI TASKS LISTED IN SEC 3 (E): 
 

 MPI TASK ROUTE OF EXPOSURE 
(INHAL/INGEST/CONTACT/ABSORB)  

POTENTIAL FOR CONTACT 
(HIGH / MEDIUM / LOW)  METHOD OF CONTROL 

M1 Skin/Inhalation low  PPE 

M2 Skin/Inhalation low  PPE 

M3 Inhalation low  PPE 
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SECTION 6: SITE CONTROL MEASURES 
 
(A) WORK ZONES - EXCAVATIONS, DRILLING OPERATIONS, AND HEAVY EQUIPMENT 
 

Matthew Bokus has been designated to coordinate access control and security  for Malcolm Pirnie operations on site. 
 It is a Malcolm Pirnie policy that Malcolm Pirnie personnel will not enter trench or excavated areas without approval of Corporate 

Health and Safety.  A safe perimeter has been established at the boundary of any ex cavation and/or a safe distance from excavators, 
drill rigs and other heavy equipment. 

 These boundaries are identified by: no excavations/drilling operations are required for this work. 
       
       

No unauthorized person should be within this area. 

 
(B) WORK ZONES - CONTAMINATION 
 

The prevailing wind conditions are west A wind direction indicator is used to determine daily wind 
direction.  The Command Post is located upwind from the Exclusion Zone or at a sufficient distance to prevent exposure should a 
release occur. 
 
Control boundaries have been established and Exclusion Zone(s) (the contaminated area) have been identified.  (Attach site map) 
 
These boundaries are identified by: 20 foot radius around each site activity 

      

      

No unauthorized person should be within this area. 

 
SECTION 7: SAFETY PROCEDURES / EQUIPMENT REQUIRED 
 

Identify all procedures and equipment needed to eliminate or minimize exposure to hazards identified in this Section. 
 

 AIR MONITORING EQUIPMENT  FIRST AID KIT / BBP KIT  MSDSs - FACILITY / OTHERS 
(See Section 9) 

 BARRIER TAPE  FLOTATION DEVICE (USCG)  PPE - PHYSICAL HAZARDS 
   (See Section 15) 

 COMMUNICATIONS - ONSITE  GFCI EXTENSION CORDS   PPE - CHEMICAL HAZARDS 
   (See Section 15) 

 COMMUNICATIONS - OFFSITE  HARNESS(S) / LIFELINE(S)   RESPIRATORY PROTECTION 
(i.e., cell/digital phones if no other means)    PROGRAM & EQUIPMENT (APR)  

 (See Section 15) 

 CONFINED SPACE PROGRAM  INSECT / TICK REPELLANT   RESPIRATORY PROTECTION 
 & EQUIPMENT (See Section 12)    PROGRAM & EQUIPMENT (SAR) 

 (See Section 15) 

 EYE WASH  HUNTING SEASON  TRAFFIC CONES 

 EMERGENCY SHOWERS  LADDER(S)  VENTILATION EQUIPMENT 

 EMERGENCY AIR HORN 
 

 LIGHTING - HAND HELD  OTHER: 

       FALL PROTECTION PROGRAM 
& EQUIPMENT 
 

 LIGHTING - FIXED / EMERGENCY  

      

 FIRE EXTINGUISHER(S) - ABC  LOCKOUT/TAGOUT PROGRAM  
 & EQUIPMENT  

  MSDSs - ATTACHED 
 (See Section 11) 
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SECTION 8: COMMUNICATIONS AND SAFE WORK PRACTICES 
 
(A) COMMUNICATIONS - ONSITE 
 

Whenever possible, communications between site personnel should be face-to-face.  When verbal communications is not possible, 
radio communications shall be established. 

 
In case of radio communications failure, or when respiratory protection is in use, the following hand signals will be used: 

 
OK; I AM ALL RIGHT; I UNDERSTAND THUMBS UP 

NO; NEGATIVE THUMBS DOWN 

NEED ASSISTANCE BOTH HANDS ON TOP OF HEAD 

DANGER - NEED TO LEAVE AREA, NO QUESTIONS GRIP PARTNERS WRIST WITH BOTH HANDS 

HAVING DIFFICULTY BREATHING HANDS TO THROAT 

 
(B) COMMUNICATIONS - OFF SITE 
 

If applicable, telephone communication to the Command Post should be established as soon as practical.    
 

Telephone numbers that can be used to reach the command post 
are: 

 
      and       

 
(C) SAFE WORK PRACTICES 
 

1. A "BUDDY SYSTEM" IN WHICH ANOTHER WORKER IS CLOSE ENOUGH TO RENDER IMMEDIATE AID WILL BE IN 
EFFECT.  CLIENTS AND/OR CONTRACTORS MAY SERVE AS A "DESIGNATED BUDDY." 
 

2. WHERE THE EYES OR BODY MAY BE EXPOSED TO CORROSIVE MATERIALS, SUITABLE FACILITIES FOR QUICK 
DRENCHING OR FLUSHING SHALL BE AVAILABLE FOR IMMEDIATE USE (SEE SECTION 7). 
 

3. DO NOT KNEEL ON THE GROUND WHEN CHEMICAL PROTECTIVE CLOTHING IS BEING USE. 
 

4. IF DRILLING EQUIPMENT IS INVOLVED, HAVE A CURRENT UTILITY SURVEY, AND KNOW WHERE THE 'KILL 
SWITCH' IS. 
 

5. CONTACT WITH SAMPLES, EXCA VATED MATERIALS, OR OTHER CONTAMINATED MATERIALS MUST BE 
MINIMIZED. 
 

6. ALL ELECTRICAL EQUIPMENT USED IN OUTSIDE LOCATIONS, WET AREAS OR NEAR WATER MUST BE 
PLUGGED 
INTO GROUND FAULT CIRCUIT INTERRUPTER (GFCI) PROTECTED OUTLETS (SEE SECTION 7). 
 

7. IN THE EVENT OF TREACHEROUS WEATHER-RELATED WORKING CONDITIONS (I.E., THUNDERSTORM, 
LIMITED VISIBILITY, EXTREME COLD OR HEAT) FIELD TASKS WILL BE SUSPENDED UNTIL CONDITIONS 
IMPROVE OR APPROPRIATE PROTECTION FROM THE ELEMENTS IS PROVIDED. 
 

8. SMOKING, EATING, CHEWING GUM OR TOBACCO, OR DRINKING ARE FORBIDDEN EXCEPT IN CLEAN OR 
DESIGNATED AREAS. 
 

9. USE OF CONTACT LENSES NEAR CHEMICALS OR DURING USE OF RESPIRATORY PROTECTION IS 
PROHIBITED AT ALL TIMES. 
 

10. GOOD HOUSEKEEPING PRACTICES ARE TO BE MAINTAINED. 
 

11. SITE / FACILITY SPECIFIC SAFE WORK PRACTICES:  
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SECTION 9: ENVIRONMENTAL MONITORING  THIS SECTION NOT APPLICABLE TO SITE ACTIVITIES 
 
(A) The following environmental monitoring instruments shall be used on site at the specified intervals and recorded in the site logbook. 
 (NOTE: If monitoring period is "OTHER", monitoring schedule will be attached to this plan.) 

 
EQUIPMENT  

 

 
MONITORING PERIOD 

 
ACTION LEVEL 

 Combustible Gas Indicator  Continuous  Hourly   x Day   Other       

 O2 Meter  Continuous  Hourly   x Day   Other       

 Toxics:  CO  H2S  Continuous  Hourly   x Day   Other       
  Other:        Continuous  Hourly   x Day   Other       

 PID (Lamp  10.2 eV)  Continuous  Hourly   x Day   Other 1 ppm 

FID   

 Colorimetric tubes:   

        Continuous  Hourly   x Day   Other       

        Continuous  Hourly   x Day   Other       

 Radiation:   α  β   gamma  Continuous  Hourly   x Day   Other       

 Respirable Dust Meter   Continuous  Hourly   x Day   Other       

 Noise Meter  Continuous  Hourly   x Day   Other       

 Other:   Continuous  Hourly   x Day   Other       
 

       Continuous  Hourly   x Day   Other       
 

       Continuous  Hourly   x Day   Other       

 
(B) Monitoring equipment is to calibrated according to manufacturers' instructions.  Record calibration data and air concentrations in the 

Health and safety on-site log book. 
 

(C) Recommended Action Levels for Upgrade or Downgrade of Respiratory Protection, or Site Shutdown and Evacuation.  These are 
average values. Consideration should be given to the potential for release of highly toxic compounds from the waste or from reaction by-
products.  Levels are for persistent (> 10 min) breathing zone measurements in non-confined spac es.  Any unexpected conditions 
require all work to stop and Corporate Health and Safety contacted. 

 
Oxygen Levels 

 

Less than 19.5% Level B necessary for work to start / continue.  Consider toxicity potential. 
19.5% to 23.5% Work may start / continue.  Investigate changes from 20.8%. 
Greater than 23.5% 
 

PROHIBITED WORK CONDITION 

Flammability / Explosive Hazards   
Less than 10% of LEL Work may start / continue.  Consider toxicity potential. 
10% to 25% of LEL Work may start / continue.  Increase monitoring frequency 
Greater than 25% of LEL 
 

PROHIBITED WORK CONDITION. 

Uncharacterized Airborne Organic Vapors or Gases   
Background* Work may start / continue.  Continue to monitor conditions. 
Up to 5 meter units (m.u. or "ppm") above background Level C necessary for work to start / continue.  Continue to monitor conditions. 
Up to 500 m.u. above background Level B necessary for work to start / continue.  Continue to monitor conditions. 
Greater than 500 m.u. 
* Off-site ∗ clean air measurement 
 

PROHIBITED WORK CONDITION. 

Characterized Airborne Organic Vapors or Gases **  
Up to 50% of TLV, or PEL or REL Work may start / continue.  Continue to monitor conditions. 
Up to 25 times the TLV, or PEL or REL Level C necessary for work to start / continue.  Continue to monitor conditions. 
Up to 500 times the TLV, or PEL or REL Level B necessary for work to start / continue.  Continue to monitor conditions. 
Greater than 500 times the TLV, or PEL or REL PROHIBITED WORK CONDITION. 
** Use mixture calculations (% allowed = 3CNELN) if more than one contaminant is present. 
 
Radiation  
Less than 0.5 mR/Hour (500 µR) Work may start / continue.  Continue to monitor conditions. 
Up to 1 mR/Hour above background Work may start / continue with Radiation Safety Officer present on s ite. 
Greater than 1 mR/Hour above background PROHIBITED WORK CONDITION. 
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SECTION 10: 

 
PERSONAL MONITORING  THIS SECTION NOT APPLICABLE TO SITE ACTIVITIES 

 
(A) PERSONAL EXPOSURE SAMPLING 
 
The following personal monitoring will be in effect on site: 

 
      

 
      
 
      
 

A copy of personal monitoring results is to be sent to Corporate Health and Safety for inclusion in the Employee's Confidential  

Exposure Record File. 

 
(B) HEAT / COLD STRESS MONITORING 
 
The expected air temperature will be    ºF.  If it is determined that heat stress or cold stress monitoring is required (mandatory for heavy  
exertion in PPE at temperatures over 70ºF, or at temperatures under 40ºF or wind chill equivalent), the following procedures shall be followed 
(describe procedures in effect, for heat stress  i.e., monitoring body temperature, body weight, pulse rate; for cold stress i.e., appropriate clothing, 
shelter breaks): 
 
      
 
      
 
      

 
SECTION 11: 

 
HAZARD COMMUNICATION PROGRAM  THIS SECTION NOT APPLICABLE TO SITE ACTIVITIES 

 
If chemicals are introduced to the site by Malcolm Pirnie (e.g., decontamination liquids, preservatives, etc.), a copy of the Malcolm Pirnie Hazard 
Communication Program and Material Safety Data Sheets (MSDSs) of chemicals introduced by Malcolm Pirnie to the site is attached to this plan. 
The Site Safety Officer will review this information with all field personnel prior to the start of the project, and will inform other employers (e.g., 
Owner, Contractor and Subcontractors) the availability and location of this information.  The Comprehensive List of Chemicals introduced by 
Malcolm Pirnie to this site is: 
 
Alconox  

 
Isopropanol 

 
Oxygen Release Compound (magnesium peroxide) 

 
      

 
      

 
      

 
All chemicals being introduced to the site, hazardous/potentially hazardous samples prepared at the site, and/or any hazardous materials 
previously sent to the site, that will be stored at the site or will be transported from the site by common carrier , will be packaged, labeled 
and identified as hazardous materials in accordance with U.S. Department of Transportation (DOT) and/or International Air Transport Association 
(IATA) regulations by a trained HazMat employee. 
 
(NOTE: At multi-employer sites, the Site Safety Officer will obtain information, if applicable, on hazardous chemicals other employers may 
produce or introduce to the job site to which Malcolm Pirnie employees may be exposed, including the location of their written hazard 
communication program(s), labeling program(s), and Material Safety Data Sheet(s). 
 

 
SECTION 12: 

 
CONFINED SPACE ENTRY  THIS SECTION NOT APPLICABLE TO SITE ACTIVITIES 

 
If a permit-required confined space entry will be made on site, a copy of the Malcolm Pirnie Confined Space Entry Program, and a completed 
Malcolm Pirnie Confined Space Pre-Entry Inspection Check List will be attached to this plan.  A Confined Space Entry Permit must be completed 
and posted outside the confined space prior to entry, and the entry will follow the Malcolm Pirnie Confined Space Entry written program.  Permits 
are to be saved and logged with project documentation. 
 

 
SECTION 13: 

 
EXCAVATION SAFETY   THIS SECTION NOT APPLICABLE TO SITE ACTIVITIES 

 
Excavations being created in order to accomplish Malcolm Pirnie tasks or in progress during Malcolm Pirnie inspection of other activities or tasks, 
shall be shored or slopped or otherwise protected to prevent accidental collapse prior to entry, in accordance with Subpart F of 29 CFR 1926.  It 
is Malcolm Pirnie policy that Malcolm Pirnie personnel will not enter trench or excavated areas without approval of Corporate Health and Safety.  
If an entry into an excavation by Malcolm Pirnie personnel is necessary, a Excavation Plan identifying the Competent Person and the protective 
measure to be used (i.e., sloping, shoring, trench box) will be attached to this plan.  
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SECTION 14: 

 
DECONTAMINATION PROCEDURES  THIS SECTION NOT APPLICABLE TO SITE ACTIVITIES 

 
Personnel and equipment leaving the Exclusion Zone shall be thoroughly decontaminated.  The Site Safety Officer is responsible for monitoring 
adherence w ith this decontamination plan. 

A  Modified Level D decontamination protocol shall be used with the following decontamination stations: 
 
 (1) Level 'D' protection will be provided for all professionals working on this project.   
 

(2) Upon exiting the work zone, obviously contaminated gloves and overalls will be removed and discarded 
 

(3) Boots, if contaminated will be washed with detergent-water solution and rinsed with water 
 

(4) Equipment will be decontaminated as specified in the work plan 
 

(5)       
 

(6)       
 

(7)       
 

(8)       
 

(Other)       
 
The following decontamination equipment is required: 

 
      

 Decon Pad (Plastic Sheet)  Dry Brushes  Buckets Other       

 Trash Cans/Bags   Wet Brushes   Hose / Spray        

Detergent (Alconox)/Water solution 
 

 
Will be used as the decontamination solution 

 
 
SECTION 15: PERSONAL PROTECTIVE EQUIPMENT 
 
TASK RESPIRATORS USE** CLOTHING GLOVES BOOTS OTHER 
 & CARTRIDGE1 (See Section 16) 

 
    

M1 FF/OV UP C LN S HH 

M2 FF/OV UP C LN S HH 

M3 FF/OV UP C LN S HH 

                                          

* Same as Section 3E **UP = Upgrade 
CONT = Continuous 

 
CODES:  

RESPIRATORS1 CARTRIDGES1 CLOTHING GLOVES2   BOOTS OTHER 

HF = Half Face APR  P = Particulate N/S = No Special Co = Cotton SL = Leather Safety  HH = Hard Hat  
FF = Full Face APR  OV = Organic Vapors C = Coveralls Le = Leather H = Hip (Fireman) G = Safety Glasses  
ESCBA = Escape Bottle AG = Acid Gas  T = Tyvek  L = Latex   GP = Glare Protection 
SAR = Airline Mult = Multi-Gas/Vapor Sx = Saranex  N = Nitrile  Gl = Goggles - Impact 
SCBA = SCBA Other PT = PE Tyvek  B = Butyl  GS = Goggles - Splash 
   Neo = Neoprene  FS = Face Shield 
   V = Viton  HP = Hearing Protection 

1 - List all that apply, i.e., FF w/ OV/AG/P  PVC = Polyvinyl 
Chloride 

  

2 - Use same codes for clothing and boots of same material PVA = Polyvinyl 
Alcohol 

  

 Other:   
 Respiratory protection will be upgraded under the following conditions: As defined in Section 9 
       
 The following cartridge change out schedule is to be followed onsite (attach any calculations to plan):  
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SECTION 16: EMERGENCY ACTION PLAN 
 

The following standard emergency response procedures will be used by onsite personnel.  The Site Safety Officer shall be notified of any onsite 
 emergencies and be responsible for ensuring that the appropriate procedure are followed.  

(A) EVACUATION 

 All work activities are suspended and the site is to be EVACUATED IMMEDIATELY, when there is a threat to life or health as determined by individual 
good judgement, i.e. fire, hazardous chemical spill, dangerous gas leak, severe weather (i.e., tornado); or when notified by other site / facility staff and 
local fire or police officials. 

 If an evacuation is called for, the emergency alarm system for weather-related, medical, fire and other evacuation emergencies is:  

 Evacuation from the Exclusion Zone should whenever possible occur through the decontamination line.  In those situat ions where egress in this manner 
cannot occur, the following emergency escape routes have been designated (document on map if possible): 

       
       
 Once evacuated off site, all staff should gather a safe distance of a minimum of 250 feet away from the incident.  

(B) FIRE OR EXPLOSION 
  

Upon discovery of a fire or an explosion, the above designated emergency signal shall be sounded and all personnel shall assemble at the 
decontamination line.  The fire department is to be notified and all personnel moved to a safe distance (minimum 250') from the involved area.  

  
If a person's clothing should catch fire, burning clothing  may be extinguished by having the individual drop to the floor and roll.  If necessary, physically 
restrain the person and roll them around on the floor to smother the flames.  Use a fire blanket or extinguisher if one is readily available and you have 
been trained in its use.  Call emergency medical services if not already done so.  

  
If a person's clothing should become saturated with a chemical, douse the individual with water from the nearest safety shower if available.  Consult the 
chemical Material Safety Data Sheets (MSDSs) for further information.  Call emergency medical services if indicated by the MSDSs. 

  
If a person's clothing should become saturated with a chemical, douse the individual with water from the nearest safety shower if available. Consult the 
chemical Material Safety Data Sheets (MSDSs) for further information.  Call emergency medical services if indicated by the MSDSs. 

  
NEVER RE-ENTER THE SITE / FACILITY until the emergency has been declared over and permission to re-enter has been given by site / facility health 
and safety staff or local fire or police officials.  If any staff appear to be missing, notify a individual in charge.  
 

(C) MEDICAL EMERGENCY  
  

If you discover a medical emergency and are by yourself, CALL OUT FOR HELP.  When someone arrives, tell them to call for help.  If no one comes or 
you know you are alone, provide whatever care you can for 1 minute, then make the call yourself.  (See Section 2) 

  
NEVER RE-ENTER THE SITE / FACILITY until the emergency has been declared over and permission to re-enter has been given by site / facility health 
and safety staff or local fire or police officials.  If any staff appear to be missing, notify a individual in charge.  

  
Upon notification of an injury in the Exclusion Zone, the designated emergency signal shall be sounded.  All site personnel shall assemble at the 
decontamination line.  The Site Safety Officer or alternate should evaluate the nature of the injury, and the affected person should be decontaminated to 
the extent possible prior to movement to the Support Zone.  The onsite CPR/FA personnel shall initiate the appropriate first aid, and contact should be 
made for an ambulance (and other emergency services as needed) and with the designated medical facility (if required).  No persons shall reenter the 
Exclusion Zone until the cause of the injury or symptoms is determined.  

 
 The hospital is  10 minutes from the site and the ambulance response time is  10 minutes.       

of  Samaritan Hospital Was contacted on          A and briefed on the situation,  
the potential hazards, and the substances involved.  When IDLH conditions exist, arrangements should be made for onsite standby of emergency 
services. 
 
A map for directions to the nearest hospital is attached to this plan.  If not, the directions are:  Exit the site at Main Entrance.  Turn left 
onto Broadway.  Proceed to intersection with State Route 2.  Turn right onto Route 2, go over bridge.  Proceed on 
Route 2 through City of Troy - continue up hill.  Turn left onto 15th Street.  Continue on 15th Street.  Turn right onto 
Peoples Ave.  Samaritan Hospital is on the left. 

 
(D) SAFETY EQUIPMENT FAILURE 
 
If any other equipment (i.e., air monitoring) on site fails to operate properly, the Field Team Leader and/or Field Safety Officer shall be notified to determine the effect 
of this failure on continuing operations on site.  If the failure affects the safety of personnel or prevents completion of the Work Plan tasks, all personnel shall leave the 
work area until the situation is evaluated and appropriate actions taken.  
 
 
(E) FOLLOW-UP 
 
In all situations, when an on site / facility emergency results in evacuation of the work area, staff shall not resume work until: 
 

• The conditions resulting in the emergency have been corrected;  
• The hazards reassessed by the SSO and Health and Safety Corporate;  
• The HASP has been reviewed by the SSO and Corporate Health and Safety; and 
• Site personnel have been briefed on any changes in the HASP by the SSO. 
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SECTION 17: 

 
SPILL CONTAINMENT / CONTROL THIS SECTION NOT APPLICABLE TO SITE ACTIVITIES 

 
For most chemicals introduced to the worksite, or under control of Malcolm Pirnie employees, spills of chemicals would be considered incidental 
and would be controlled in the immediate area of the spill.  Such spills shall be handled utilizing precautions appropriate for the chemical 
characteristics specified in the MSDS for the chemical including spill control methods and selection and use of minimum personal protective 
equipment. 
 
For chemicals introduced to the worksite, or under control of Malcolm Pirnie employees, that would cause a ″large spill″ (greater than 55 gallons), 
a copy of the appropriate Emergency Response Guidebook (ERG) guide shall be attached to this plan, and a spill response contractor shall be 
identified in Section 2. 
 

 
SECTION 18: EMPLOYEE ACKNOWLEDGEMENTS 
 
PLAN REVIEWED BY: DATE 
 
Project Manager: 

 
      

 
      

 
Project Leader:       

 
      

 
Local H&S Coordinator: 

 
      

 
      

 
Corporate H & S 

 
      

 
      

 I acknowledge that I have read the information on this HASP, attached Material Safety Data Sheets (MSDSs),  
DOT Emergency Response Guides, and Health and Safety Programs. 
I understand the site / facility hazards as described and agree to comply with the contents of the plan. 

 
EMPLOYEE (Print Name) 

  
      

 
      

 
      

  
      

 
      

 
      

  
      

 
      

 
      

  
      

 
      

 
      

  
      

 
      

 
      

 
VISITOR (Print Name) 

  
      

 
      

 
      

  
      

 
      

 
      

  
      

 
      

 
      

  
      

 
      

 
      

  
      

 
      

 
      

ATTACHED DOCUMENTS 

 MSDS(s)  Hazard Communication 
Program 

 Confined Space Entry Program 
 

 DOT ERG Guides 

 Hospital Directions  Emergency Action Plan  Evacuation Routes  Cartridge Change Out Calculations 

 Other 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Field Equipment Manuals 





















































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

Low-Flow Sampling Methodology 
 















































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Laboratory SOPs 
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