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1.0 INTRODUCTION 

GEI Consultants, Inc., Atlantic Environmental Division (GEIIAtlantic), has been retained by 
Orange and Rockland Utilities, Inc. (O&R) to perform a preliminary site assessment (PSA) at the 
Port Jervis former manufactured gas plant (MGP) site. This former MGP site is managed under 
a Consent Order with the New York State Department of Environmental Conservation (NYSDEC) 
[Index # D3-0002-9412, January 8, 19961. This introductory section presents GEIIAtlantic's 
understanding of the project (subsection 1.1) 

I .I Understanding the Project 

In view of the New York state regulatory program to investigate and remediate MGP sites 
throughout the state, and O&R's interest in determining whether contamination exists on sites 
owned by predecessor companies, O&R is actively addressing potential environmental issues at 
the former Port Jervis MGP site, which it owns. The site is currently used on a small scale as an 
O&R service center. 

O&R's objectives for the PSA are to determine the following: 

whether contamination from previous MGP operations exists; 
the nature and extent of contamination; 
the associated risk to public health and the environment; and 
possible options for remediation, if necessary. 

A PSA is the first element in a series of activities necessary for regulatory compliance and site 
closure, O&R's goal is to characterize the site and minimize the need for additional 
characterization. The field program has been designed to achieve this goal while complying with 
the regulations. The PSA will address each of the following. 

Physical Setting and Site Description 
Surrounding Land Use and Regional Demographics 
Site Operational History 
Site Geology and Hydrogeology 
Nature and Extent of Chemical Constituents 
On-site and Off-site Impacts 
Potential Receptors 
Preliminary Risk Evaluation 
Interim Remedial Measure Identification, as appropriate 
Applicable Remedial Strategies 
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Using all of the information from the PSA, a preliminary evaluation of risks to potential receptors 
will be completed. Applicable site remedial strategies will be described, based on PSA findings. 
Conditions warranting remedial action on an interim basis will be identified with appropriate 
remedies. 

r"l 
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2.0 SITE BACKGROUND 

The following subsection provides detailed historic and environmental information relevant to the 
field investigation. Subsection 2.1 presents the physical setting and site description. Subsection 
2.2 describes the surrounding land use and regional demographics. Subsection 2.3 presents the 
site operational history, and subsection 2.4 lists previous site investigations. Subsection 2.5 
summarizes the findings and an environmental records review. Subsection 2.6 reports the regional 
climatology and regional geology. Subsection 2.7 presents the regional hydrogeology . 

2.1 Physical Setting and Site Description 

The Port Jervis former MGP site is located in the western portion of the city of Port Jervis, New 
York, 400 feet northeast of the Delaware River. The site vicinity is urban. The site consists of 
a 1.2(+ /-)-acre commercial/industria1 parcel. The property is currently occupied by an O&R 
service center. A site location map is provided as Figure 1. Current site conditions are depicted 
in Figure 2. 

2.2 Surrounding Land UseIRegional Demographics 

As previously stated, the Port Jervis former MGP site is located in an urbanized area. Features 
of note include the nearby Delaware River (400 feet southwest of the site), a large railyard facility 
(less than 1,000 feet northwest of the site), and nearby railroad tracks (less than 1,000 feet 
northeast of the site, running in a southeast/northwesterly direction. 

Port Jervis Demographics. The total population of Port Jervis is 15,181 persons and 5,5 15 
households. Forty-nine percent of the population is male, while 51 percent is female. The ethnic 
breakdown is as follows. 

White: 95 percent 
Black: 2.5 percent 
Other: 2.5 percent 

2.3 Site Operational History 

The development of the manufactured gas industry in this country typically started with small, 
local enterprises that joined/evolved into larger network operations involved with the manufacture 

T 
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and distribution of gas from hub facilities, as occurred in Orange and Rockland counties. Site uses 
were variable following the decline of gas manufacturing and the increase in use of natural gas. 

The operational history for the Port Jervis MGP site was generated using the following resources. 

Production records from Brown's Directory of American Gas Companies (Brown's 
Directory). Site-specific records were available from 1887 to 1917; thereafter, the 
annual data were combined with records for production at the Middletown MGP site. 
Table 1 summarizes these records. 

Sanborn Fire Insurance (Sanborn) Maps from 1888, 1900, 1912, 1921, 1931, 1945, 
and 1961. 

NYSPSC Case 94-M-1016 file information. 

Current and Historic Topographic Maps from 1906, 1936, 1969 photorevised 1983, 
and 1992 

1995 Site Map. 

The Port Jervis MGP site originated as a coal gas plant sometime before 1880, and had a long 
service life. A change in manufacturing technology occurred in 1880 when the Lowe water gas 
process was adopted (Water Gas Journal, 1883). The site continued in gas production as a water 
gas plant until sometime between 1946 and 1961. A brief summary of the site history from 1888 
follows. 

Prior to  1880. The site was an active coal gas manufacturing plant. 

1880. The site adopted the Lowe water gas process. 

1888. Brown's Directory indicates that gas production continued with the use of the 
Lowe water gas process, Granger variation. This variation placed the generator in a 
pit. Sanborn maps show that the site was split by a canal raceway perpendicular to the 
Delaware River. The canal extended into the adjacent block. Naphtha feed stock was 
piped underground to storage tanks on the northern side of the site from the railroad 
a block away. From storage, naphtha was piped across the canal raceway to the 
generator room. Lime purifiers were on the northern side of the site. Two gas holders 
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were present on each side of the canal, 8,000 cubic feet (cf) to the south and 37,000 
cf to the north. A tar well was adjacent to the canal to the south. Coal was stored east 
of the generator room. (Site features depicted on the 1888 Sanborn map are shown in 
Figure 3 .) 

1892. Brown's Directory indicates that the gasification method used was modified to 
the Granger-Collins method. 
1900. Brown's Directory indicates that the site adopted the Lowe water gas process. 
Sanborn maps show that the canal was partially filled under Water Street, in the 
vicinity of the river, and identified as a brook. An additional naphtha tank was located 
in the generator room. Gas purifying was accomplished in the same location with a 
combination of sawdust and bog iron. A slight increase in gas holder capacities was 
noted, 9,000 cf and 39,000 cf. (Site features depicted on the 1900 Sanborn map are 
shown in Figure 4.) 

1906. A historic topographic map shows that the brook was completely filled. 

191 2. Sanborn maps show that the small gas holder was removed. One naphtha tank ' 
on the northern side of the site was relocated in the same vicinity, as was piping to the 
generator room. The tar well south of the former canallbrook was relocated near the 
eastern site boundary; still south of the former water course. Added structures 
included a large (75,000 cf) gas holder in the northeast comer of the site, a tar 
extractor next to the purifier room, and additional generator and purifier buildings. 
(Site features depicted on the 1912 Sanborn map are shown in Figure 5.) 

192 1. Sanborn maps show that one naphtha tank near the northern site boundary was 
removed and the capacity of the 39,000 cf gas holder was reduced to 25,000 cf. The 
underground naphtha pipe from the railroad was not identified. Coal storage was 
shifted to the northern side of the original generator room which was converted to 
storage. Added structures included gas oil tanks near the northwestern corner and in 
a pit in the vicinity of the former 8,000 cf gas holder. (Site features depicted on the 
1921 Sanborn map are shown in Figure 6.) 

1931. Sanborn maps show that the site property extended westward to Water Street. 
A larger gas holder of unknown capacity was located in the northwestern comer. The 
original purifier house was relocated to the west. (Site features depicted on the 1931 
Sanborn map are shown in Figure 7.) 
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1945. No changes were evident. (Site features depicted on the 1945 Sanborn map 
are shown in Figure 8.) 

1961. Sanborn maps show that the largest gas holder and governor room remained, 
but the rest of the site was modified to function as an office and service center. No gas 
production structures were evident. The largest gas holder was removed some time 
before 1970. (Site features depicted on the 1961 Sanborn map are shown in Figure 9.) 

Figure 10 reflects the substantial modifications made to the MGP operations at the site over the 
years. One notable feature at this site is the former canal that traversed the site and discharged 
to the Delaware River. The canal was filled in between 1900 and 1906. The only visible 
remaining MGP structure on site is a small brick building that was formerly the governor house. 
A composite map of historical site structures is shown in Figure 10. 

2.4 Previous Investigations 

No previous investigations have been conducted at this site. 

2.5 Environmental Records Review 

Federal and state environmental lists were reviewed for potential impacts to the site. Table 2 
summarizes the lists reviewed and the number of environmentally significant sites in the vicinity. 

A brief summary of each site is provided below 

Orange & Rockland Utilities, Inc.; 16 Pike Street (the subject site). This site is currently a 
Hazardous Substance Waste Disposal site and a bulk petroleum storage facility. The site has been 
delisted from the CERCLIS database. Currently, a 1,000-gallon gasoline underground storage 
tank (UST) is located on the east side of the site. The tank was last pressure tested in 1995. An 
8,000-gallon diesel tank was removed in 1996. The reason for removal is currently unknown. 
The ERNS database indicates that 20 gallons of transformer oil was spilled at the site. According 
to this database, 10 gallons of transformer oil were released to water. 

Calligo Residence; 43 King Street (413 feet eastlsoutheast of the site). On May 29, 1992 
NYSDEC was informed of deliberate oil dumping. This case was found to be a neighbor dispute. 
This case was closed. 
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Mile Post 87; Pike Street (Distance from site is unknown). Ten gallons of sulfuric acid was 
spilled at the site. 

Conrail; 75 Pike Street11 Bell Crossing Road (867 feet northeast of the site). This site is a listed 
hazardous waste generatorltransporter. The status is unknown. 

US Post Office; 20 Sussex Street (1,306 feet eastlnortheast of the site). On August 14, 1989, 
a tank containing No. 2 fuel oil failed tank tightness testing. A noticeable leak was identified in 
the manway. A 3,000-gallon fuel tank was removed from this property in 1990. This site is also 
listed as an air discharge facility (potential uncontrolled emissions, less than 100 tons per year). 

Port Jervis Solid Waste Landfill;l Franklin Street (1,740 feet to the eastlnortheast). This is 
a mixed solid waste landfill. 

Monroe Residence; 15 Franklin Street (1,894 feet east of the site). On August 29, 1984, an 
odor was detected in well water at this residence. The site is in close proximity to an earlier spill. 
The site water was tested. 

Williams Candle Shop; 17 Delaware Street (2,122 feet northeast of the site). On September 15, 
1993, a 275-gallon outdoor oil tank was overfilled. Oil leaked into the basement. The quantity 
of oil was estimated to be 1 gallon. 

Tank Site; Pike and East Main Street (2,567 feet northeast of the site)). On April 4, 1997, three 
2,000-gallon gasoline tanks failed tank tightness testing. 

Barrier Industries; 200 East Main Street (4,532 feet southeast of the site). This site is listed as 
a CERCLA site and a Hazardous Substance Waste Disposal Site. This is na industrial site. 
Contamination sources include leaking tanks, drums, lagoons, and other containers. 

2.6 Regional Climatology 

Climatological data recorded at West Point, New York are a good representation of the 
climatology of Orange County. Data collected from 1951 to 1971 are summarized in Table 3. 

- 
@ GEI Consultants, Inc. 



Port Jervis Work Plan 
Orange & Rockland Utilities, Inc. 

8 March 9, 1998 

2.7 Regional Geology 

According to the Soil Survey of Orange County, New York, US Department of Agriculture, Soil 
Conservation Service, in cooperation with Cornell University Agricultural Experiment Station 
(1981), the Port Jervis site is underlain by soil classified as Tioga silt loam. These soils are 
generally deep (greater than 60 inches) and consist of well drained, nearly level soils. These soils 
formed in alluvial deposits on floodplains and low terraces along streams and rivers. Tioga soils 
are characterized by three soil horizons. The first horizon is a silt loam and ranges in depth from 
0 to 3 inches below grade. The second horizon is classified as a silt loam, loam, gravelly fine 
sandy loam and ranges in depth from 3 to 40 inches below grade. The third horizon is from 40 
to 60 inches below grade and is classified as a silt loam, gravelly loam, very gravelly loamy sand. 

2.8 Hydrogeology 

The physical and chemical properties of the three Tioga soil horizons are summarized in Table 4. 
Brief flooding from November through May is common in areas underlain by Tioga soils. The 
high water table is generally 3 to 6 feet below ground surface (bgs), and occurs from February to 
April. Little information is available regarding aquifers in the site vicinity. Depth to bedrock is 
unknown. 
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3.0 SCOPE OF WORK 

To address the requirements of the Consent Order, the scope consists of three main tasks. 

Task 1 : Field Investigation 
Task 2: Risk EvaluatiodIRM EvaluatiodReport Preparation 
Task 3: Project Management 

These tasks are explained in detail in this section. The activities associated with the field 
investigation are described in subsection 3.1. The Risk Evaluation approach is discussed in 
subsection 3.2. The basis for evaluation of IRMs is presented in subsection 3.3. The project 
management approach and report preparation are presented in subsection 3.4. Standard Operating 
Procedures (SOPS) to be followed during field work are provided in Appendix A. The Quality 
Assurance Project Plan (QAPP), intended to maintain and document the quality of developed data, 
is provided in Appendix B. 

3.1 Field Investigation 

The field investigation will characterize the nature and extent of contamination through subsurface 
exploration (installation of soil borings and test pits), groundwater monitoring well installation, 
and the collection of surface-soil, subsurface-soil, groundwater, and sediment samples for 
chemical analyses. A backhoe will be used to excavate test pits. A hollow-stem auger drill rig 
will be used to drill the borings and install polyvinyl chloride (PVC) monitoring wells. 
Subsurface-soil samples will be monitored for organic vapors, using a photoionization detector 
(PID) and organic vapor readings will be recorded in the field notes. The instrument will be 
calibrated daily. Groundwater will be sampled using low-flow peristaltic pumps except for 
samples submitted for volatile organic compound (VOC) and semivolatile organic compound 
(SVOC) analyses, which will be sampled using disposable bailers. The field investigation tasks 
have been targeted to obtain sufficient data to characterize both the nature and potential risks of 
contaminants at the site. Based on the previous and current site uses, there is potential for the site 
to be impacted by MGP residuals and polychlorinated biphenyls (PCBs). MGP residuals typically 
include VOCs, SVOCs, metals, and cyanide. The scope of work includes the following analytical 
methods for the compounds of concern. 

VOCs by SW-846 Method 8260 
SVOCs by SW-846 Method 8270 
PCBs by SW-846 Method 8082 

7 

@ GEI Consultants, Inc. 



Port Jervis Work Plan 
Orange & Rockland Utilities, Inc. 

1 0 March 9, 1998 

TAL Metals by 6000J7000 Series 
Total Cyanide by United States Environmental Protection Agency (EPA) Method 9012 

Quality assuranceJquality control samples will be collected to assess the sampling and analytical 
protocols. QAIQC samples will include duplicates, field blanks, rinsate blanks, trip blanks, 
matrix spikes, and matrix spike duplicates. 

Investigation-derived waste (IDW) generated during the field program will include drill cuttings 
to be containerized, labeled, and staged on site for disposal by O&R. Personal protective 
equipment (PPE), and other solid IDW will be segregated in trash bags to facilitate disposal. Well 
development water, purge-water, and decontamination liquid will be contained in an agricultural 
tank, labeled, and staged on site for disposal by O&R. 

3.1 .I Surface-Soil Sampling 

Surface-soil samples will not be collected because the site is paved. 

3.1.2 Test Pit Excavation 

Approximately ten test pits will be excavated at the Port Jervis site. The objective is to 
locate former MGP structures and other relevant features, such as a former canal that 
traversed the site before 1912. Test pit locations were selected based on historic site 
information, including the review of Sanborn maps, topographic maps, and available site 
plans, and are presented in Figure 11. Rationale for placement of the test pits is listed in 
Table 5. 

A backhoe operated by Mr. Robert Prentiss, a licensed operator and GEIJAtlantic 
employee, will be used to excavate test pits. Details on the excavation and logging 
practices are contained in SOP No. 1031 in Appendix A. Additional locations may be 
excavated based on findings, field conditions, and time availability. Test pits will be 
logged to include dimensions, soil lithology, and visual and olfactory evidence of 
contamination will be noted. Soils excavated from each test pit will be screened in the 
field for organic vapors, using a PID. All observations will be recorded in the field notes 
for future reference regarding odors and air emissions during potential hot spot removal 
activities. Excavation activities will be videotaped for further reference. Soil samples will 
be collected for laboratory analyses from the most contaminated area (based on visual, 
odor, and PID observations). If no contamination is evident, no sample will be collected. 
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Following excavation and observation, the test pits will be backfilled with the excavated 
material, in reverse order of removal (i.e., first out, first in). Replaced backfill will be 
tamped into place. Paved locations will be restored with cold patch bituminous concrete. 
Vegetation will be removed and replaced with care in order to enhance regrowth. 

In addition to the test pits proposed by GEIIAtlantic in January 1998, O&R removed a 
1,000-gallon gasoline UST located on the east side of the site. The UST excavation was 
documented as required by NYSDEC. An additional soil sample was collected (from the 
eastern wall) and analyzed for SVOCs, PCBs, and cyanide. The geological observations 
and analytical results associated with the removal will be incorporated in the report on the 
site investigation. 

A second UST (8,000 gallons) was removed from the eastern side of the site in 1996. No 
evidence of MGP tar contamination was noted during that removal. Geological 
observations and analytical results noted during the removal will be incorporated in the site 
investigation report. 

3. I .3 Subsurface-Soil BoringsIWell Installation 

Subsurface-Soil Borings. Four shallow subsurface borings will be installed and 
completed as shallow monitoring wells. The borings will be advanced to approximately 
30 feet bgs or until an aquitard of 5 feet or greater thickness is encountered. The 
objectives of these borings are to evaluate shallow subsurface soils (those soils encountered 
from the ground surface to the uppermost portion of the underlying aquifer) and to identify 
the groundwater flow direction. The wells will be screened through the water table in an 
effort to assess light nonaqueous phase liquid (LNAPL) contamination. If NAPL is 
observed beneath the screened interval, a second, deeper well will be installed adjacent to 
the shallow well. 

An additional boring will be installed and extended to bedrock or other confining layer. 
The location of this boring will be determined in the field so that the boring is placed in 
an impacted area. The objective of this deep boring is to evaluate the potential presence 
of dense nonaqueous phase liquid (DNAPL) above the confining layer. If DNAPL is 
encountered just above the confining layer, it will be sampled and a deep well will be 
installed. If DNAPL is not encountered just above the confining layer, a soil sample will 
be collected for laboratory analyses from above the confining layer, and the boring will be 
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grouted with cementlbentonite grout from the base of the boring to the ground surface. 
The proposed locations of the five borings are illustrated in Figure 11. 

A hollow-stem auger drill rig with a 4.25-inch auger will be used to install the borings. 
Plywood will protect the ground surface in the vicinity of the boring. Continuous split- 
spoon samples will be collected from the ground surface to the end of each boring. 
Samples will be collected using either a 2- or 3-inch split spoon, 2 feet in length and will 
b~collected insdvance o m .  A down-hole hammer will be used for driving the 
split-spoon sampler, if possible. 

The lithology of each subsurface sample will be logged. Each sample will be screened 
with a PID for organic vapors. Soil samples from each split spoon will be collected for 
archive purposes. One soil sample per shallow boring will be collected from the most 
contaminated interval (based on field observations) for laboratory analysis. If no 
contamination is evident, the sample will be taken from the groundwater interface. As 
previously mentioned, one soil sample will also be collected for laboratory analyses from 
above the confining layer from the deep boring. 

Drill cuttings will be containerized in labeled 55-gallon drums and staged on site for 
disposal. 

Monitoring Well Installation. The three shallow subsurface borings will be completed 
as monitoring wells. The monitoring wells will be constructed of 2-inch inside diameter, 
flush-threaded polyvinyl chloride (PVC) screen and solid casing (Figure 12). The annular 
space between the well screen and the borehole wall will be backfilled with chemically 
inert sand to promote sufficient groundwater flow to the well and to minimize the passage 
of any fme-grained formational material into the well. A bentonite clay seal will be placed 
above the sand pack. The remaining annular space will be filled to grade with cement- 
bentonite grout. The bentonite seals will prevent the migration of contaminants to the 
sampling zone (i.e., screened interval) from the surface and overlying material and will 
prevent cross-contamination between strata. A concrete pad will surround each well at the 
ground surface. Each monitoring well will be fitted with a flush-mounted curb box, 
secured with cement. The monitoring wells will be screened at the uppermost portion of 
the water table, and screen lengths will be no more than 10 feet. If contamination is 
evident during field screening in soil samples collected from just above the confining layer 
in the deep boring, a monitoring well will be installed. The deep well will be constructed 
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in the same way as the shallow monitoring wells. The deep well will be screened at the 
confining layer and the screen interval will be no more than 10 feet. 

Well Development. Subsequent to drilling operations, all monitoring wells will be 
developed to restore the natural permeability of the formation in the vicinity of the well 
and to remove silt and clay. Development will be performed by alternately surging and 
pumping, utilizing either a centrifugal or piston pump for a minimum of 30 minutes. 
Pumping will then continue until the turbidity of the development water is less than five 
nephelometric turbidity units (NTUs). A field turbidity meter will be used to monitor 
these levels. Wells screened in fine-grained material (e.g., silt and clay) may not develop 
to a turbidity less than 50 NTUs. In these cases, well development will continue until a 
minimum volume of groundwater equal to 10 well volumes is removed. Wells will not be 
developed until 24 hours after construction, or their recovery is completed (whichever is 
later). Development water will be contained, labeled, and staged for appropriate disposal. 

Surveying. A site survey will be performed by Mr. Douglas Bonoff, a surveyor licensed 
to operate in New York (license number 050146). Information will be obtained for 
production of a composite map that accurately illustrates the locations and elevations of 
surface-soil samples, test pits, test borings, monitoring wells, and other pertinent features. 
Monitoring well head elevations will be determined with a vertical accuracy of k0.01 foot. 
Locations and elevations will be referenced to a known benchmark. 

3.1.4 Groundwater Sampling 

The newly installed monitoring wells will be sampled for MGP constituents as presented 
in Table 7. These wells will be sampled a minimum of two weeks after installation and 
development have been completed. Groundwater sampling will be conducted in accordance 
with SOP No. 1023 (Appendix A). 

Purging. Prior to groundwater sampling, three to five well volumes will be purged from 
each well to ensure that all stagnant water is replaced by representative formation water. 
A peristaltic pump with dedicated disposable nalgene and silicone tubing will be used to 
purge each well at a pumping rate of approximately 1,000 milliliters/minute (mllmin). 
While the monitoring well is being purged, pH, temperature, Eh, and conductivity will be 
monitored and recorded. When at least three well volumes have been purged and the pH, 
temperature, and conductivity values remain within 10 percent over several consecutive 
readings, the monitoring well will be sampled. At a maximum, five well volumes will be 

- 
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purged prior to sampling. Purge water will be contained, labeled, and staged for 
appropriate disposal. 

Sampling. After each well is purged, groundwater samples will be collected and 
contained in glassware provided by the laboratory. Samples will be collected using a 
dedicated disposable polypropylene bailer and a peristaltic pump (pumping rate: 100 
milliliters per minute). Samples will be collected for analysis in the following order: 
VOCs, SVOCs, PCBs, cyanide, and TAL metals. An in-line 0.4 micron disposable filter 
will be used when collecting the TAL metals sample. If turbidity of well development 
water is > 50 NTU, an unfiltered sample will be collected also for TAL metals analyses. 
All samples will be kept on ice before and during shipment to the laboratory. 

3.1.5 Equipment Decontamination 

To prevent cross-contamination of samples by sampling devices, all equipment used for 
sample collection will be decontaminated before each use. At a location acceptable to O&R, 
a temporary decontamination pad with sides will be constructed during site mobilization. 
Decontamination waste fluids produced during the field program will be pumped into 55-  
gallon drums, labeled, and staged for appropriate disposal. Sampling equipment 
decontamination will be conducted according to Atlantic Technical Procedure No. 1060, 
included in Appendix A and outlined as follows: 

nonphosphate detergent and tap-water wash; 
tap-water rinse; 
10 percent nitric acid rinse; 
triple distilledldeionized water rinse; 
methanol rinse; 
distilledldeionized water rinse; and 
air dry. 

Upon drying, the decontaminated object will be wrapped in aluminum foil until used again. 

This decontamination procedure will be used for any hand equipment, as well as the driller's 
down-hole tools. A pressurized steam cleaner and brushes will be used for decontamination 
of the backhoe and drill rig at the decontamination pad. All wash and rinse liquids will be 
consolidated during decontamination and transferred to the waste storage area following the 
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completion of each boring and sediment sample. Two rinsate samples will be collected for 
each medium sampled. 

3.1.6 Delaware Riverbank Inspection 

GEIIAtlantic will perform an inspection of the Delaware River near the entrance of the 
former canal and will collect a sediment sample from this area. 

3.2  Analytical Summary 

The following table summarizes the planned sampling and analysis program. Analytical 
procedures will be in accordance with New York State Analytical Services Protocols. Category 
B deliverables will be provided by the laboratory. 

3.3 Risk Evaluation 

Analyses per 
Round 

VOC (8260) 
SVOC (8270) 
PCBs ( 8080) 
Total Cyanide 
(9012) 
TAL Metals 
(6OOO/7000) 

The preliminary risk evaluation will be performed based on applicable NYSDEC and EPA risk 
assessment guidance. The evaluation will follow the approach outlined below. 

Step 1 : Problem Formulation. Historical, current, and expected future uses will be identified 
in order to define the site's context. Using this information, and the collected physical and 
chemical data, the most likely operable risk system at the site will be described. The conceptual 
risk system model will include a description of: 

Note: 
TBD = to be determined based on field observat~ons. 

No. of 
Sediment 
samples 

1 
1 
1 

I 

1 

chemicals of potential concern (COPCs); 
sources; 

- 
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No. Of 
Test PIt Total No. 
~ ~ n p l e s  

TBD 1 1 1  17 
TBD 1 

TBD I 

TBD 1 1 ,  TBD 
TBD 1 1 17 

I 
No. of 

No. of Sub- ' Ground- 
Surface Sail / water 
s 1 ~ u o p l e s  

5 1 4  
5  
5  

5 

5 

4  
4 

4 

4 
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environmental transport pathways; 
environmental fates; and 
exposure scenarios (which are made up of people, exposure pathways, and exposure 
routes). 

Step 2: Development of Risk-Based Target Concentration. In this step, target 
concentrations for the COPCs will be developed based on the potential exposures and populations 
identified in Step 1. A range of targets will be developed because a range of acceptable individual 
chemical risk levels will be used (namely, a probability of 10 -6 to lo4  for carcinogens, and a 
Hazard Index of unity or 1.0 for non-carcinogens). The calculations will be parameterized using 
the collected site-specific physical data, reasonable maximum exposure (RME) values, and EPA- 
approved toxicological values from either the Integrated Risk Information System (IRIS) or the 
Health Effects Assessment Summary Tables (HEAST). 

Step 3: Evaluate Potential Health Risks. Observed environmental concentrations of the 
different COPCs will be compared with the target values calculated in Step 2, as well as any 
applicable state or federal standards or guidance values. This comparison will provide information 
regarding whether the individual chemical concentrations exceed applicable health risk bright-lines 
(for example, de minimis risk), and will provide estimates of the risk levels contributed by each 
COPC. In addition, estimates of cumulative risk will be tabulated and considered in providing a 
preliminary characterization of the risk to potentially exposed populations. 

Step 4: Evaluation of Potential Environmental Impacts. Potential environmental impacts 
will be considered qualitatively by identifying general conditions, cover types, trends, and critical 
habitat, as well as considering the potential for rarelendangeredlthreatened (RIEIT) species on or 
near the sites. The general natural resources of the area and their value will be described. 
Applicable environmental regulatory criteria will be identified. Potential contaminant-biota 
exposure pathways will be identified, as will exceedances of any applicable criteria. 

3.4 Report Preparation 

An investigation report will be prepared. The primary body of the report will include, at a 
minimum, the following information. 

- 
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Introduction 
Site Background 
Site Physical Setting and Description 
Surrounding Site Use and Demographics 
Site Operational History 
Regional Geology and Hydrogeology 
Scope of Work 
Description of Field Methods 
Findings 
Site Geology and Hydrology 
Nature and Extent of Chemical Constituents 
On-Site Impacts 
Potential Off-Site Impacts 
Risk Evaluation 
Identification of Potential Receptors 
Potential Off-Site Impacts 
Potential Remediation Strategies for the Site 
IRM Evaluation (If Appropriate) 
Conclusions and Recommendations 
References 
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4.0 PROJECT ORGANIZATION 

The project team is shown in Figure 12 and briefly discussed as follows. The proposed project 
staff have the requisite health and safety training specified by OSHA regulations (29 CFR 
1910.120 and 29CFR1926). 

Mr. John Ripp will be the In-House Consultant. He has over 15 years of MGP 
experience in New York and will ensure that O&R will receive high-quality and 
timely support throughout the project. 

Ms. Martha Mayer will be the Project Manager, responsible for completion of 
technically appropriate work on schedule and within budget. She has more than 
five years of MGP experience and has directed concurrent PSAs at New York 
MGP sites. 

Mr. John Bogdanski, P.G., will be the Field Team Leader, responsible for 
sampling and analysis of environmental media in conformance with the approved 
Work Plan. He will coordinate support from the proposed drilling subcontractor, 
Aquifer Drilling and Testing (ADT), and laboratory subcontractor, NYTEST. 

Dr. Kurt Frantzen will complete risk evaluations based on documented, 
reasonable exposure scenarios. He has extensive New York State experience and 
has completed MGP risk analyses for sites throughout the United States. 
Dr. Frantzen will also provide risk communications public relations support to 
O&R as required. 

Mr. Jerry Ackerman will provide public relations support to O&R as needed. He 
has assisted several other utility clients with their public relations and Brownfields 
issues. 

Ms. Sharon Owen, P.E., will evaluate candidate IRMs. She has evaluated and 
designed remedial actions for sites throughout the United States and is familiar with 
a wide variety of remedial technologies applied to former MGP sites. 

Mr. Douglas Bonoff, L.S., is a New York licensed surveyor with 13 years of 
surveying experience. He will perform the survey tasks specified in the scope of 
work. 

-- - 
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Ms. Lorie MacKinnon and Ms. Elissa McDonagh, two experienced chemists, 
will undertake data validation. Both are familiar with New York State and EPA 
analytical protocols and the analysis of samples with MGP residues. 

ADT will conduct boring and monitoring well installations. 

Laboratory analyses will be completed by IEA Corporation, which is certified under the New 
York State Department of Health Environmental Laboratory Approval Program (ELAP). 

- 
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5.0 SCHEDULE 

The proposed project schedule is depicted in Figure 13. In the absence of a stipulated work plan 
review duration for NYSDEC in the Consent Order, six weeks has been assumed. The field 
program will be initiated in the spring of 1998 and will be completed by June of 1998. 

5 GEI Consultants, Inc. 
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Table 1 

Year 

1887 

1892 

1893 

1900 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

191 1 

1912 

1913 

1914 

1915 

1916 

1917 

1918-1921 

a Brown's Directory 

Gas Production at Port Jervis, New yorka 

I 
Process 

Lowe by Granger 

Granger-Collins 

Granger-Collins 

Lowe 

Lowe 

Lowe 

Annual Output (cf) 

Not reported 

6 million 

I 6 million 

8 million 

12 million 

10 million 

Lowe 1 10 million 

Lowe 

Lowe 

Lowe 

Lowe 

Lowe 

Lowe 

Lowe 

Lowe 

Lowe 

Lowe 

Lowe 

10 million 

10 million 

10 (1907) 

10 (1907) 

10 million 

10 million 

10 million 

10 million 

19.7 million 

23.7 million 

23.7 million 

Production information for the Port Jervis site was combined with production information 
for the Middletown site. The work plan for the Middletown site IS provided under separate 
cover. 

of American Gas Companies 



Table 2 
Potential Contaminant Sources Within One Mile 

1 
1 Port Jervis 

Environmental List 1 Site 
I 

From 0.5 t o  
1.0 Mile 
From the  

Site 
Boundary 

1 ~ r o m  0.25 to 
Beyond the 1 From 0.125 to 0.5 Mile 

0.25 Mile From I From the 
Boundary Site I the Site Site 

0 

1 

0 

1 

0 

0 

0 

Not searched 

Not searched 

Not searched 

Not searched 

Not searched 

Not searched 

Not searched 

Not searched 

Not searched 
1 

0.125 mile ' Boundary 1 Boundary 

NYS Inactive Hazardous Waste Disposal / 0 0 0 0 

0 

0 

0 

0 

I 
! 

0 

0 

0 

0 

0 

0 

1 

0 

0 

Sites 

CERCLIS Sites 

National Priority List 

Hazardous Substance Waste Disposal 

0 

0 

0 

1 

Delisted 
from 

database 

0 

1 

' 0 NYS Chemical Bulk Storage Sites 1 

I 
0 0 1 Not searched ' 

Toxic Release Inventory 

Permit Compliance System Toxic 
Wastewater Discharges 

NYS Solid Waste Facilities I O 

NYS Major Oil Storage Facilities I 0 

1 

1 

1 

0 

0 

0 

RCRA Hazardous Waste Treatment, 
Storage, Disposal Sites 

NYS Toxic Spills (including Leaking 
Underground Storage Tanks) 

Local & State Petroleum Bulk Storage 
Sites 

RCRA Hazardous Waste Generators & 
Transporters 

0 

4 

Not searched 

Not searched 

Not searched 

Not searched 

Not searched 

Not searched 

Not searched 

NYS Air Discharges 0 

Civil Enforcement Docket Facilities I 0 
I 

ERNS 1 Transformer 
; oil spill 

0 

0 

0 

0 

Not searched 

0 

0 

1 

0 

I 

0 

0 

1 

0 

Not searched 



Table 3 
Climatological Data Collected at West Point, New York 

Temperature 

Average daily temperature, winter 

Average minimum daily temperature, winter 

Lowest recorded temperature 

Average daily temperature, summer 

Average maximum daily temperature, summer 

29 degrees F 

21 degrees F ' -1 1 degrees F. 21811963 

73 degrees F 

84 degrees F 

Highest recorded temperature 1 105 degrees F, 9/2/1953 

Precipitation 

Total annual precipitation 

Average presently falling between April and September 

Heaviest 1-day rainfall 

Mean annual lake evaporation 

Mean net precipitation 

One year 24-hour rainfall 

48 inches 

50%; 24 inches 

4.76 inches, 911211960 

31 inches 

17 inches 

2.9 inches 

Source: Soil Survey of Orange County, New York, US Department of Agriculture, Soil Conservation Service, in 
cooperation with Cornell University Agricultural Experiment Station, 1981 



Table 4 
Physical and Chemical Properties of the 
Three Soil Horizons of the Tioga Soils 

Permeability 
InchesIHour 

Available water capacity 
InchIInch 

Soil reaction 
pH 

Shrink-swell potential 

Erosion Factor 
K 

Erosion Factor 
T 

Source: Soil Survey of Orange County, New York, US Department of Agriculture, Soil Conservation Service, in 
cooperation with Cornell University Agricultural Experiment Station, 1981 

I 
Soil Horizon 1 1 Soil Horizon 2 1 Soil Horizon 3 
(0-3 inches BG) 

0.6 to 6.0 

0.15 to 0.21 

5.1 to 7.3 

Low 

0.49 

4 

(3-40 inches BG) , (40-60 inches BG) 

0.6 to 6.0 

0.07 to 0.20 

5.1 to 7.3 

Low 

0.37 

4 

0.6 to 20 

0.02 to 0.20 

5.6 to 7.8 

Low 

0.37 

4 



Table 5 
Test Pit Excavation Location Rationale 

Location 

Former canal location 
(3 test pits) 

South of O&R office building, in former gas 
holder/oil tank pit 
(I test pit) 

Downgradient of former gas holderloil tank in pit 
(1 test pit) 

South of former large gas holder 
(1 test pit) 

North and south of two former gas holders 
(4 test pits) 

Rationale 

To characterize historic/current discharge (preferential pathway) 
potentials 

To characterize soil and identify residual wastes associated with 
former pit gas holderloil tank. 

To characterize soils and identify residual wastes associated with 
former MGP activities 

To characterize soils and identify residual wastes associated with 
former MGP activities 

To characterize soils and identify residual wastes associated with 
former MGP activities 



Table 6 
Subsurface-Soil Sampling Summary 

Location 

Gas Holder Areas on northern 
portion of the site (3 borings) 

Former Canal Area ( I  boring) 

Southwest comer of the site 
(1 boring) 

Analysis 

VOCs, SVOCs, PCBs, cyanide, 
TAL metals 

VOCs, SVOCs, PCBs, cyanide, 
TAL metals 

VOCs, SVOCs, PCBs, cyanide, 
TAL metals 

Rationale 

To characterize soils and identify residual wastes 
associated with former MGP activities. 

To characterize soils and identify residual wastes 
associated with former MGP activities. 

To characterize soils and identify residual wastes 
associated with former MGP activities. 



Table 7 
Groundwater Sampling Summary 

Location Analysis I Rationale 
I 

Gas Holder Areas on northem I VOCs, SVOCs, PCBs, cyanide, 1 To identify the effect of MGP activities on 
portion of the site / TAL metals (filtered and 1 groundwater quality 

1 unfiltered) I 

Former Canal Area 

Southwest comer of the site 

VOCs, SVOCs, PCBs, cyanide, 
TAL metals (filtered and 
unfiltered) 

VOCs, SVOCs, PCBs, cyanide, 
TAL metals (filtered and 
unfiltered) 

To characterize potential/historic off-site discharges. 

To characterize potentiallhistoric off-site discharges. 
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To impose a standard procedure for collecting surface-soil samples for the identification 

of chemical parameters. 

2.0 SCOPE 

The following procedure describes the logistics, chain of events, collection techniques, 

and documentation requirements for collecting surface-soil samples designated for chemical 

analysis. 

3.0 RESPONSIBILITY 

Project Manager - First 
Field Team LeaderITask Manager - Second 
Field Sampling Technicians - Third 

4.0 SUPPORTING PROCEDURES 

Atlantic Procedure No. 1060: Cleaning Procedure for Sampling Devices 
Used in Environmental Site Investigations 
Atlantic Procedure No. 1041 : Sample Chain-of custody Procedure 

5.0 REOUIRED FORMS 

Field Notebook No. 351, published by J.L. Darling Corporation, Tacoma, 
Washington. 

6.0 PROCEDURE 

6.1 Selection of Sam~lin~ Lomtions 

The selection of sampling locations in and around a project site will be based on a review 

of existing site data: site topography and surface features; results of pre- site surveys 
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using portable geophysical and air-monitoring equipment; and initial estimates on the extent of 

contamination and surface migration pathways of the waste present. Only after initial field 

reconnaissance are the final locations selected. At a minimum, the following general areas 

should be included as sampling points: 

upgradient soil surfaces to determine background levels; 

soil surfaces within known area(s) of contamination; and 

downgradient soil surfaces to determine any spread of contamination 
resulting from storm-water runoff. 

Specific sampling locations may be selected in: 

areas where chemicals may have been stored, handled, or disposed; 

areas where motor vehicles hauling chemicals may have traveled on the site; 
and 

areas where water may have ponded during storm events. 

The following items are to be considered a minimum listing of required field equipment 

for collecting soil samples. Other tools required for accessing soils beneath paved area, etc. 

should be included, when necessary. 

boots, latex gloves, chemical-resistant gloves, appropriate level of 
protection; 

appropriate sample containers (supplied by the analytical laboratory, 
depending on analyses to be performed); 

Teflonm-coated or stainless-steel sample spoons; 
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wooden stakes and marking paint andlor ribbons; 

a field notebook and indelible pen; 

sample bottle labels; and 

chain-of-custody forms. 

6.3 Order of Samples 

Surface-soil samples should be collected prior to all other site-sampling events. The 

reason for this recommended priority is to prevent the possibility of cross-contamination among 

sampling points by site personnel or equipment (backhoe, drill rigs, equipment vehicles, etc.). 

For consistency with other sampling programs, the upgradient samples should be collected fmt. 

6.4 Location and Collection of Samples 

Surface soils, depending upon the contaminants of interest, can be either discrete or 

composite samples. Certain state agencies discourage the use of composite samples when 

looking for aromatic volatile and halogenated volatile organic compounds because of dilution and 

the difficulty of forming a "true" composite. Prior to sampling, approval of composites should 

be secured from the appropriate regulatory agency. 

If statistical techniques are to be employed in collecting surface-soil samples using a 

random grid, the procedure provided in the following two sources should be followed: Chapter 

5 of Methodr of Soil Analysis, Pan I ,  by C.A. Black, et al; American Society of Agronomy, 

Academic Press, NY, 1965, and Section I of EPA-SW 846 Test Methods for Evaluating Solid 

Waste. 



Procedure No. 1020 
Revision No. 3 
Date Se~tember 2. 1994 
Page 5 of 6 

Once the locations have been chosen, sampling can begin. Remove the upper 2 inches 

of surface soil using an appropriately decontaminated or dedicated stainless steel or Teflona 

spoon. 

Normally, surface sampling begins by collecting soil from the 3-inch to 6-inch interval. 

However, we will be collecting samples from side walls of an excavation, which will be 

executed by sampling the representative soil along the wall within a 3-inch to 5-inch radius. If 

volatile organic analysis is planned, place the soil directly in the volatiles sample jar, filling it 

completely. Concentrate on collecting finer grains. Avoid leaves, twigs, and gravel. When the 

sample jar is full, wipe excess soil from the threads using a clean paper towel. Secure the cap 

f m l y  . 

To collect soil for other analyses (semivolatile organics, metals, cyanide, grain size, etc.) 

use an appropriately decontaminated stainless steel bowl or tray to facilitate homogenization. 

Place an ample volume of soil in the tray. Separate and discard leaves, twigs, and gravel. Mix 

each quarter; combine the quarters and mix again. Fill the sample jars with homogenized soil. 

If the microsolvent extraction method (simultaneous analysis of monocyclic aromatic 

hydrocarbons and polycyclic aromatic hydrocarbons) is planned, fill sample jars as previously 

described for volatile organic samples. Immediate filling of jars will prevent excess stripping 

of volatile compounds. 

Latex or rubber gloves should be worn and changed after each location to protect 

sampling personnel and to avoid cross contamination t h u g h  handling. 
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AU filled jars must be labelled with the following information, as a minimum: 

project number; 
sampling time and date; 
sample number; 
analysis; and 
collector's initials. 

The sample chain-of-custody form is then immediately filled out and kept with the 

sample. The sample is subsequently stored in a cooled container (wet ice or refrigeration) until 

delivery to the analytical laboratory. 

The location, depth of sample, sample type, time of sample, and other associated data 

(i.e., organic vapor readings, color of the ground, odors, texture, etc.) will be documented in 

the field notebook when the sample is taken. If sampling is performed under a paved area or 

in fill, a description of these unique areas will also be included. 

6.5 Sample Verification 

After each soil sample is collected, mark the location to facilitate surveying activities at 

a later time. Once all the surface-soil samples are collected, the sample numbers and locations 

should be reviewed before leaving the site or progressing to other tasks in a program. AU used 

sampling devices will be kept together, separate from clean tools for appropriate 

decontamination. No sample collection device (i.e., a spoon or tray) will be used more than 

once without proper decontamination previous to the next use. 

Field Methods Compendium (FMC), Draft, United States Environmental btect ion 
Agency, OERR #9285.2-11, Washington, D.C., November, 1993. 
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SECTION 1.0: HJRFmE 

To insure a stand2ud procedure for c o l l e c t i o n  of suburface soil 

sanples &ring site c a b h a t i o n  studies for the -tion of 

chemical parameters. 

! z m I O N  2.0: Sam 

?he following pmedum dexribes the lnethod, materials  and 

docmentation far collection of subsurface soils frmn test 

pits and split  span -1- for eventual analysis by a dmnical 

laboratory. 

Praject Manager - F i r s t  

F i e l d  Operations Ma~ger  - Seaxd 

F i e l d  Staff - Third 

Atlantic Procedure No. 1041 Smle Chain-of-Cwbdv Pmcdure 

SEClTON 5.0: RMWlRED FWMS 

F i e l d  Noteboak No. 351, publishsd by J.L. Dar- Oxp. , T a m ,  
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SECTION 6.0: 

6.1 lMrc&ction 

Wing a site investigation test pits,  exploratoxy brings, 

mnitork~ wel ls ,  test trenches ard other forms of excavation are 

performed it is often planned that soils or buried waste materials are to 

be collected. For most drilling mtians  sp l i t  spoon scnnples are used 

to collect dhcmte saqles fman hawn dtzpbs using samplers ranging in 

l engU1fraaa2fee t to5 fee t .  Usuallynutallsaxuplesfxnnthesesplit 

spoons are desigmted for analysis, -ore the corrtainerization and 

handling of samples fman sp l i t  spoons may be different on their 

ultimate purpose. 

Samples fram test pits  and test trenches may also be collected for 

chemical analysis. These samples can cmly be taken using a remte sampler 

fram the side walls of each pit.  Saanples taken froan the bucket of the 

backhoe are harder to identify especially regardFng their actual vertical 

position mth the ground surface. 

!the follming is to be used as a general guide in collecting 

samples froxu either test pits  or sp l i t  spouns. 
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w 
After logging a spli t  spoon sample following Atlantic Procelture No. 

b 

1030 the sample is then identified for either analysis by a laboratory or 
f- 

storage unt i l  further decisions are made. If the sample is to be stored, I 

a clean glass jar, preferably new one liter size, will be used t o  store F 

.Ule q l e .  In ~llarry cases the driller w i l l  v i d e  W to the field L 

team. ~ e r i n n o o s e s h a l l u s e d o r d i r t y s o i l s  jarsbeusedtohold 

samples. If the driller does nut have the proper jars, new clean Wason 

typew jars maybe used. A label must be affixed t~ these storage jars 

id- the boring mrmber, sample depth, date of m l e  and project - 
number on it for f u h r e  ref-. If soil samples are to be sent for h 

analysis then only properly cleaned or laboratory supplied q l e  A 

Carrtainers are to be used. 

The collector mst take the follawing s t eps  preparing the 

samples: 

1. Always follw designated safety m u t i ~ l l ~  in terms of lwel 

of pmtection. At a minimum samples must always be harrdled R 

I 
using latex or chemical resistant glwes. This pratects the 

m 

collector ard prevents c r p s s ~ t i o n  b b e e n  samples. 
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2. Do not use the top one to two inches of m e r e d  sample in the 

split span. This usually cunsists of mshhqs d cave-in 

soils frmnhigher intheboringthat fe l l  intothebattaaaofthe 

a-• 
3. Use a pmperly cleaned stainless steel spcun (tablespoon size) 

t o r e n w e t h e s o i l s ~ t h e s p l i t ~ .  

4. When possible, try to f i l l  each sanple so that no air 

space is allcwed. a'lis w i l l  prevent volatiles froan escaping. 

If a number of wnbhers to be used then evenly divide . 

the -1e between cmkhers. 

5. Avoid g e t t h q  soils an the threads of the soils cabhers. 

Use a clean paper tcrwel to wipe off the threads to insure a 

good seal. 

6. F i l l  out the sarmple labels on each jar hcluling the follawing: 

- sample number 

- ssmep?le de2Jth 

- date and t ime of sample 

- analysis 
- -tian 
- initials of the sample collector 
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7. Fill in the chain-of-cusbdy form (Atlantic Form No. 1041) for 

each sample. I f  a confining layer is to be sampled to determine 

whether -tion from a shallower zone is migrating dcm, 

care should be exlerr=ised in collectbq these samples. Inmany 

instances water will f i l l  the auger anl the spl i t  spoon 

will travel thrPugh the water before being pushed into a deeper 

zone, there is no guararrtee that soils in the spl i t  spoon 

haven't been cmtamhated w i t h  stard iq  water in the auger. To 

insure a 'purew sample, the drilling procedure may have t o  be 

modified to seal off the upper zone freaa the lower zone using 

casing and washing the interior of the casing clean. These 

operations must be detailed in the site sampling plan. 

A f t e r  each sp i l t  spoon sample is collected Atlarrtic personnel will 

nrairrtain custody and keep it refrigerated (when necessary) un t i l  shipment 

to the laboratory. The stainless steel smnplbq  spoan is then 

-ted ' in accordance w i t h  Atlantic Procedure No. 1060 before the 

fiext sample is taken. 

6.3 samlincr Soils fmm Test P i t s  

As mentioned before, soils designated for analysis must be 

collected directly fmm the side walls of the test pits. A remte sampler 

is basically a stainless steel scoop that can s w i v e l  so that it can be 

pushed against the side wall anl hold soils in a trap a t  its base. The 



Pmce&re No. 1021 
Revbian No. 
D a t e  Julv 1. 1986 
Pase 7 of 7 

scoop is attachsd to a light weight telescopirq alumirnm rod which will 

have a maximum 10 fout reach. 

The depth of s2rmple must be noted in the field notebook. T h e  

sample is then handled the same as the split spoon -1es follawing the 

same safety precautions. After the smtp?le is tdken, the remote sampling 

tool w i l l  be decmbnhted before dkammg I I the next q l e .  
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1.0 PURPOSE 

To ensure a standard procedure for collecting surface water (streams, ponds, lakes, 

impoundments) and sediment samples for the identification of chemical composition. 

2.0 SCOPE 

The following procedure describes the logistics, chain of events, collection techniques, 

and documentation requirements for collecting surface water and sediment samples designated 

for chemical analysis. 

3.0 RESPONSIBILITY 

Project Manager - First 
Field Supervisor - Second 
Field Sampling Technicians - Third 

4.0 SUPPORTING PROCEDURES 

Atlantic Procedure No. 1060 - Decontamination Procedure for Sarn~line Devices 
Atlantic Procedure No. 1041 - S w l e  Chain-of-Custodv Procedure 

5.0 REQUIRED FORMS 

Field Notebook No. 35 1, published by J.L. Darling Corporation, Tacoma, Washington. 

6.0 PROCEDURE 

6.1 Selection of Sam~ling Locations 

The selection of sampling locations in and around a project site will be. based on a review 

of existing site data: the site topography and surface features; results of preliminary site 

surveys, using portable geophysical and air monitoring equipment; and the initial estimates as 
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to the extent of the waste. At the start of the investigation, a number of surface water and 

sediment samples are usually allocated. Only after initial field reconnaissance are the final 

locations selected. At a minimum, the following aspects should be included as sampling points: 

upstream and upgradient of the waste site to determine background levels of 
pollutants; 

in leachate, runoff, or intermittent flow paths passing through or from the 
site; and 

in downgradient streams, swales, runoff channels, or sewers draining the 
site, to determine limits of surficial deposition. - 

The following lists are examples of equipment to be used for sampling. Site-specific 

checklists of equipment should be based on the characteristics of each sample and location. 

6.2.1 Surface-Water Sarn~ling 

For surface water sampling, the following items are to be considered a minimum listing 

of required field equipment: 

boots, latex gloves, chemical-resistant gloves, appropriate level of 
protection; 

sample containers (depending on sample requirements of the 
analytical laboratory) may include for each location: 

- four each: 1-liter glass jars with Teflon-lined caps; 
- eight each: 40-ml glass vials with Teflon-lined septas; 
- one each: 500-ml plastic containers for metals analysis; 
- one each: 50eml plastic containers for mercury analysis; 

wooden stakes and spray paint; 
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stainless-steel Kemmerer bottle, Van Dorn bottle, or sterile glass 
samplers (if required); 

remote samplers; 

field notebook; 

sample bottle labels; and 

chain-of-custody forms. 

6.2.2 Sediment Sarn~ling 

For sediment sampling, the following items are to be considered a minimum listing of 

required field equipment: 

boots, latex gloves, chemical-resistant gloves, appropriate level of 
protection; 

dedicated stainless-steel spoons (tablespoon size); 

dedicated Teflon spoons (if required); 

sample containers for each sample; 

- one each: 1-liter glass jars with Teflon-lined caps; 

wooden stakes and spray paint; 

field notebook; 

sample bottle labels; and 

chain-of-custody forms. 

6.3 Order of Sam~les 

If both stream sediment and water samples are to be collected concurrently, the water 
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samples should be taken fust in order to avoid introducing pollutants in the water column from 

sediment-collection activities. 

In flowing streams or runoff channels, samples should be collected from the furthest 

downstream point fust. The remaining samples will be taken progressing upstream. 

6.4 Sam~le Collection 

6.4.1 Surface-Water Sam~les 

Surface-water samples are collected in a manner to be representative of the water column 

from which the samples are taken. A two-man team is required for the collection, as a safety 

precaution. The person collecting the samples in most cases will have entered the water body. 

For flowing streams, this activity will necessitate the donning of boots or waders and wearing 

latex inner gloves and chemical-resistant outer gloves. All samples in flowing water bodies will 

be taken facing upstream. Samples taken from small lakes or ponds should be taken from a 

small boat, using a Kemmerer or Teflon-lined Van Dorn bottle. Samples taken from standing 

puddles, pools, and drainage ditches should be taken without disturbing the sediments. This may 

be accomplished by the use of a remote sampler, e.g., a sample bottle held on a long pole with 

a gimballed yoke. 

For prepreserved sample containers, the following procedure will be followed. 

Prior to collecting any water samples, place a waterproof sample label on 
each container, which specifies the following: 

- sample number; 
- date; 
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- time; 
- analysis; 
- preservative; 
- project number; and 
- initials of the collector. 

Fill in the infonnation with a waterproof ink pen. This precaution will 
prevent difficulty in filling out the labels on a wet jar after it is filled. 

Face upstream. Wearing gloves, take a 1-liter glass container with no 
preservative and submerge it, closed, to mid-depth. 

Open the jar. With the mouth facing upstream, fill it and close it while 
the jar is submerged. 

Take the filled jar and use it to fill the 40-1111 vials, making sure no air is 
trapped in the vials. 

Repeat steps 1 and 2 with the same container and fill those containers 
having preservative, avoiding any overflow since this will dilute the 
preservative. 

Repeat steps 1 and 2 with the same container and fdl the remaining 
sample containers. The last container filler will be the original container 
used to fill the other jars. 

If dissolved metals analyses are required, an extra bottle (no preservative) 
will be filled, and the metals container (preserved with nitric acid) will 
remain empty. Only after the water sample is field-filtered will it be 
poured k t0  the prepreserved metals container. 

Place all sample containers into a sample shipping container, cool with ice 
packs, and fill in the chain-of-custody form. 

Detail in the field notebook the following information: 

- sample identification number; 
- location of the sample (sketch of the sample point); 
- time and date sample was taken; 
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- personnel performing the task; 
- visual or sensory description of the sample (color, odor, turbidity, etc.); 
- weather conditions during sampling; 
- runoff conditions; and 
- other pertinent observations. 

Place a wooden stake at the edge of the stream or near the sample point, 
with sample number on it. The stake may be located by survey for 
inclusion on a site map. 

NOTE: 

It is understood that all sample containers and collection devices will be 
cleaned prior to field use following the appropriate cleaning procedures, 
depending on the type of analysis to be performed. 

If sampling devices are to be dedicated to a particular sample location, 
they will be placed in a plastic bag after its use and marked or tagged 
"DEDICATED TO PROJECT NO. - 

3 9 

SAMPLE LOCATION NO. - 
- 

6.4.2 Sediment Sam~les 

Stream sediment samples are collected in a manner to be representative of deposits of 

sediment carried off of a site. Again, the use of protective boots and gloves will be necessary. 

All priority pollutant and organic analysis of sediments can be performed on a 1-liter sample. 

The following procedure will be followed. 

Select a sample location that is representative of sediment depositional 
areas. This location might be a sandbar in the middle of a stream, the 
inside comer of a stream bed in a meander, or a deep pool where water 
velocities are reduced. 

Place a waterproof sample label on the glass container, which specifies 
the following: 
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- sample number; 
- date 
- time; 
- preservative,; 
- project number; and 
- initials of the collector. 

Fill in the information with a waterproof ink pen prior to collecting the sample. 

Use either a precleaned, dedicated stainless-steel spoon or Teflon-coated 
spoon that will fit inside the sample jar to collect a sample. 

All samples should be taken within the top 3 inches of the stream bed. 
Remove any vegetation debris (leaves, roots, bark), along with any large 
stones from the sample, so that only the finer soil material is collected. 

Allow excess water to drain from sampling implement. 

Place sample in appropriate sample jar. 

Fill out the chain-of-custody form and place the sediment sample into the 
shipping container. Cool as required. 

Detail in the field notebook the following information: 

- sample identification number; 
- location of the sample (sketch of the sample point); 
- time and date sample was taken; 
- personnel performing the task; 
- visual or sensory description of the sample; 
- brief sediment descriptions (color, texture, appearance); 
- weather conditions during sampling; and 
- other pertinent observations. 

Place a wooden stake at the edge of the stream or near the sample point, 
with the sample number on it. This stake will be located by survey for 
inclusion on a site map. 
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6.4.3 General Site Rules 

Surface-water and sediment samples, depending on the particular site, can be collected 

from a variety of locations. Instead of having a procedure for each type of location, the 

following general rules should be used for any site. 

The sample must be representative of the water body or sediments 
deposited in an area. 

Avoidance of cross contamination among sampling points can be 
accomplished by the use of dedicated sampling devices. 

Care must be taken not to disturb the sample location conditions or 
chemistry, e.g., facing upstream in a river, collecting sediments from 
areas not stepped on by the collectors. 

In lakes or ponds, samples of the water column, at a minimum, will be 
a composite of surface, mid-depth, and bottom (1 foot above floor) 
samples. Sediments need only be sampled by grab method. 

Only precleaned sampling devices and sample containers are to be used. 

Proper field documentation and chain-of-custody procedures must be 
followed. 
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1.0 PURPOSE 

To ensure a standard procedure for collecting groundwater samples for the identification 

of chemical constituents. 

2.0 SCOPE 

The following procedure describes the logistics, chain of events, collection techniques, 

and documentation requirements for collecting surface soil samples designated for chemical 

analysis. 

3.0 RESPONSIBILITY 

Project Manager - First 
Field Supervisor - Second 
Field Sampling Technicians - Third 

4.0 SUPPORTING PROCEDURES 

Atlantic Procedure No. 1041: Sam~le Chain-of-Custody Procedure 

5.0 REQUIRED FORMS 

Field Notebook No. 351, published by J.L. Darling Corporation, Tacoma, Washington. 

6.0 PROCEDURE 

6.1 Selection of Sarn~ling Locations 

Groundwater sampling locations in and around a project site typically are obtained from 

existing domestic, production, and monitoring wells, and newly installed groundwater monitoring 

wells which were part of the site hydrogeological investigation. The location of new 

groundwater monitoring wells will be based upon the review of existing site hydrogeological 



Procedure No. 1023 
Revision No. 2 
Date May 19. 1994 
Page 3 of 7 

data: the results of preliminary site surveys, and the initial estimates of the extent of the waste. 

The groundwater sampling locations will be chosen by the project manager. At a minimum, one 

upgradient and three downgradient water samples from the uppermost aquifer will be taken. 

6.2 Eaui~ment List 

The following items are to be considered as a guide for groundwater sampling preparation 

activities: 

latex gloves and any other personal safety equipment specified in the site 
health and safety plan; 

sample containers (depending on sample requirements of the analytical 
laboratory) may include for each location; 

- four each: 1-liter glass jars with Teflon-lined caps; 
- eight each: 40 ml glass vials with Teflon-lined septas; 
- one each: 500-1111 plastic containers for metals analysis; and 
- one each: 500-ml plastic containers for mercury analysis. 

a device to measure water levels in wells to within 0.01 feet. Typically, a 
cloth tape with a "plopper" or an electronic water level indicator is used; 

Field Notebook No. 351; 

chain-of-custody forms; 

a large volume bailer or pump to evacuate the wells; and 

a dedicated Teflon-bailer with stainless-steel cable or a peristaltic pump with 
dedicated Teflon tubing. 

6.3 Sarn~le Collection 

Prior to the extraction of any groundwater, the depth to water shall be measured to the 
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nearest 0.01 feet. A cloth tap with a "plopper" or an electronic water-sensing device (i.e., 

Slope Indicator Water Mark) shall be used for this purpose. The device used must be clean to 

avoid contamination of the well. The depth to water typically is measured from a reference 

point established on the top of the well casing. This value is recorded in the field notebook, 

along with the length of casing stickup above the ground surface. If both an inner and outer 

casing are present, the one used as the measurement reference point (normally the inner) shall 

be identified, with any distance between the two measured and recorded. If the depth of the 

well is -own, the bottom shall be sounded and the depth recorded. 

Groundwater samples are to be collected in a manner to be representative of the formation 

from which the samples were taken. To ensure against sampling stagnant water in a well, a 

minimum of three well volumes must be evacuated from the well prior to sampling. In the case 

of monitoring wells that will not yield water at a rate adequate to be effectively flushed, one of 

the two following procedures must be followed. The first procedure includes purging water to 

the top of the screened interval at a sufficiently slow rate to prevent the exposure of the gravel 

pack or formation to atmospheric conditions. The sample is then taken at a rate that would not 

cause rapid drawdown. The second procedure would be to pump the well dry and allow it to 

recover. The samples should be collected as soon as a volume of water sufficient for the 

intended analytical scheme reenters the well. Exposure of water entering the well for periods 

longer than two to three hours may render samples unsuitable and unrepresentative of water 

contained within the aquifer system. In these cases, it may be desirable to collect small volumes 
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of water over a period of time, each time pumping the well dry and allowing it to recover. 

Whenever full recovery exceeds three hours, samples should be collected in order of their 

volatility as soon as sufficient volume is available for a sample for each analytical parameter or 

compatible set of parameters. Parameters that are not pH sensitive or subject to loss through 

volatilization should be collected last. 

Evacuation is accomplished by bailing with a large volume (1.5 liter) bailer or by 

pumping. Whichever method is used, it must be ensured that any materials (hose, bailer, tubing, 

pumps, rope, etc.) entering the well must be clean. If the same device is being used to evacuite 

a number of wells, the device must be cleaned with the appropriate cleaners between each well 

to prevent cross contamination. 

For prepreserved sample containers, the following procedure will be followed. 

Prior to collecting any water samples, place a waterproof sample label on 
each container, which specifies the following: 

- sample number; 
- date; 
- time; 
- analysis; 
- preservative; 
- project number; and 
- initials of the collector. 

Fill in the information with a waterproof ink pen. This precaution will 
prevent difficulty in filling out the labels on a wet jar after it is filled. 

Extract the groundwater sample, using either a dedicated Teflon bailer or a 
peristaltic pump with dedicated Teflon tubing. Latex gloves shall be worn 
during this procedure. 
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When using the peristaltic pump or bailer, first fill the 40-1111 vials, making 
sure no air is trapped in the vials. This sample is normally taken for 
volatile analysis and therefore should be sampled prior to further disturbance 
of water in the well. 

Fill all the remaining jars directly from the pump discharge or bailer. With 
the containers containing preservative, avoid overflow since overflow will 
dilute the preservative. 

If dissolved metals analyses are required, an extra bottle (no preservative) 
will be filled, and the metals container (preserved with nitric acid) will 
remain empty. Only after the water sample is field-filtered will it be poured 
into the prepreserved metals container. This method will constitute a sample 
for dissolved metals. 

Place all sample containers into a sample shipping container, cool with ice 
pack(s), and fill in the chain-of-custody form. 

Detail in the field notebook the following information: 

sample identification number; 
location of the sample; 
time and date sample was taken; 
personnel performing the task; 
depth to water table, reference mark, casing(s) stickup, and horizontal 
distance between inner and outer casing; 
amount evacuated from well and device used for evacuation; 
visual or sensory description of the sample (color, odor, turbidity, 
etc.); 
weather conditions both present and previous to sampling; and 
other pertinent observations. 

Make sure the well is secured after sampling. 

NOTE: 

It is understood that all sample containers and collection devices will be 
cleaned prior to field use, adhering to the appropriate cleaning procedures. 
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If sampling devices are to be dedicated to a particular sample location, they 
will be placed in a plastic bag after use and marked or tagged 

DEDICATED TO PROJECT NO. - 
SAMPLE LOCATION NO. 
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To insure a s tzdard  procetture for the -tion of subsurface 

~ t i a n s e M x J u n t e r e d d c l r i n g t e s t ~ a r d w e l l d r i l l i l q .  

SEmON 2.0:  SCOPE 

The f o l l o w i q w d e t a i l s  amethod far-sub-smface 

conditions in test barings z d  w e l l  d r i l l  holes durbq site ambuthatian,  

for -@ling Sanples is includd. 

SECFION 3.0: RESFONSIBILZw 

Prqject IYlrlager - F* 
Supenrisixq Field -1- - 

ASlM Designation D 1586 - Stardard method far Fenetratim Test ard  
Split-Earel -1- of Soils. 

A !  Designation D 2488 - Stardard far anl 
Iderrtificaticm of Soils (Visual- -1 

SECTION 5.0: RB3URED FURbE 

Field Noteboak No. 351 (plblished by J.L. -1- e., Tacma, Wash. ) 

~ t l d c  I?= 
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SECTION 6.0: PRomWRE 

6.1 Predrillina Reauiranents 

When amhcthq brings a t  any location, local or mite buried 

ut i l i t ies  must be cleared thmugh the appropriate eng- deparhnents 

of each utility serving the area. A t  least a 48 hour natification shall 

be made to the utilities prior to drilling. The ticket rnrmber or r;rll 

number given by the utility must be logged in the field notebook. 7his 

w i l l  protect the drill* supervisar frm any l iability associated w i t h  

damaghq a public utility. 

?he supervising geologist/-- shall recard the nane of the 

drill- finn an3 WE names of the driller d his assistant. The date, 

project location, project mnnber, and weather a d i t i o n s  shall also be 

An accurate log of drill- activities shall be kept. T h i s  

log shall be kept i n  the field notebook an3 shall include, a t  least the 

f o l l m :  

o Time driller an3 rig on-site 

o Time dril l ing begins 

o Any delays in the drill* activities, anl the cause of such 
-I=. 

o Time U e r s  leave the si*. 
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6.2 Test Brims and Well Drillh Subsurface S a m l h  Methods 

Test borings an3 mnitoring w e l l  drilling can be mnducbd by a 

variety of drilling methods.  The drilling methcd is not as critical t o  

the docmmtation of the subsurface e t i a n s  as the soi l  an3 rock 

saxplirq tedmiques. the drilling m&hod an3 type of drill r i g  

shallbedocumented. 

Where details of subsurface d t i m  are -, soil -ling 

shall be using a split  spoan penetration q l e r  driven with a 

140 pound hammer a t  a height of 30 h&es. The &al&ird method of soil 

-1- as described in ASIM Designation D 1586 shall be used as a guide. 

The supxrising geolcgist/- shall record, a t  a mininnrm, the 

weight of the haamaer, a length of the split spoon sampler, a the 

ncnnber of h2umrrer blows an the spoon per 6 inches of penetration. Upan 

renwal of the sampler the earth materials shall be logged in accardance 

withsection 6.3 of this docmmt. 

R o c k s a m p l i n g w i l l b e ~ u s i n g a d a u b l e ~ c o ~  

sampler. The supmising geologist/aq~ shall record the lerrJth of 

the core banel, the di2Lmeter of the barrel, the rate of penetration, anCi 

the down pressure torque and rotation of the sampler. 
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6.3 Lr#aina of Uncansolidated krcsits 

V e r t i c a l  measuremerrts in a boring shall be made frenn the original 

ground surface. Split spoan samples are typically taken in 2-foat 

h k m a l s ,  or at charges in lithology thraugh unconsolidated materials. 

?he supenrising geolcgist/eng~ shall monitor drill cuttinJs axd 

raaintain ammication w i t h  the driller (Fk: down -, dri l l ing 

rates, resistance, &.) to where changes in li+2mlogy occur. 

~ t h e ~ l ~ ,  thehrnmaerbl-per 6 hdles of SaXpler 

penetration, ardthedepthatwhichthesamplewastakenshallbe 

recorded. Blw ccrcllTts aver 50 per 6 inches of penetration shall 

cmstitute Empler refusal. upon attraction of the sampler x m ~  

~ t i a n s c m t h e d r i l l r o d s s h a l l b e ~ .  uponopeningthe~amp1erthe 

percent recmmy shall be mcorded as the 1- of q l e  retahed wer 

the lenjth of q l e r  penetration. Chan@s in lithology, wlor, or 

moisture ccditians in the spoon are and prior to 

the spoon. If the Mrnple is ta be retained, a sample rnmrber is 

assigned an3 recorded in the field log and anthe q 1 e  cmtaher. T h e  

sample cmtaher w i l l  also include the project name, borbq nrmrber, 

location, depth, date, arYl person collecting the sample- 
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The supmising geologist/engineer w i l l  log the soil sample in the 

field notebook. The soil description shall include, at a mininnrm, the 

following information: 

o Color 

oGrainsize, i n c n d e r f r r r m m o s t ~ t o l e a s t p r e d d n a t e  
using the prppartians; 

- Trace = 0 to 10% - Little = 10 to 20% - S a m  = 20 to 35% - H = 35 to 50% 

o Density, 

- Cohesionless Soils (primarily sand and gravel) 

0 - 10 blows = LcQse 
10 - 30 blows = Medium canpact 
30 - 50 bl- = Dense 
50 plus blows = Very Dense 

- Cohesive Soils (primnarily silt ard clay) 

0 - 2 b l ~  = very soft 
2 - 4 blows = Soft 
4 - 8 bl- = Medium 
8 - I5 blows = Stiff 
I5 - 30 b l m  - V q  stiff 
30 plus blows = Hard 

0 Moisture mntent 

o OUler (mottlixq, odor, hsbmmt -, etc.) 
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A sample soil log is sham in Figure 6-1. 

When the te&nical specifications of a soil samplinj program 

require soil descriptions to conform to the 'Wnified Soils Classificati~n~~ 

the soils shall also be classified according to ASlM Standard Designation 

D 2488. Figure 6-2 shaws this classifiotian. 

6.4 Lccdncr %dm& Cores 

The supervising geologist/exq- on a drilling pmgram is 

v i b l e  for loggirrg and reconling geologic ard ge&e&nical 

infomatian fman rock cores. The f o l l a  infarmatian shall be included 

in a rock core run log: 

omdepthand length of run. 

o The c o r n  rate, dam v, toque a r d  rotation speed. This 
inf-tim can be &tamed fraan the driller. 

0 The color of the core wash water. Any chan@s or loss of return 
water w i l l  be nuted. 

07herecareryof thecorenmrmxdedaslengthof erecarered 
over the length of the core run. 

o Ihe Rock Quality Designation (RQD) of the run. RQD is reported 
as the sum of jnches of all rock a r e  pieces larger than four 
inches wer the total nutuber of --in the run. 

o ?he rock type(s) and their location in the core run, rotating 
color, mineralogy, texhrre, fossil content, eff- in 
H a  ard any other data of geologic significance. 

o Any structure in a care, including frachres, clay seams, 
vuggs, bedding, fissility arrl any other data of geologic or 
geotechnical significance. 
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E x a m p l e  Boring Log 
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e l l - g r a d e d  grave ls  and 
gravel-sand mixtures, 
l i t t l e  o r  no f i nes  

MAJOR DIVISIONS 

I 1 

Poor ly  graded grave ls  and 
gravel  -sand mix tures,  

S i l t y  gravels,  gravel-sand- 
s i l t mix tures 

CROUP 
SYRBOLS 

Clayey gravels,  gravel-sand- 
c l a y  mix tures I 

TY P I CAL 
WES 

Vel l -graded sands and 
gravel  l y sands, 
l i t t l e  o r  no f i n e s  

I I Poor ly  graded smds and g r a v e l l y  
sands, l i t t l e  o r  no f ines I 

I SH I l i  l t y  sands, sand-si l t mix tures I 
I SC I Clayey sands, sand-clay mix tures I 

I 

v, * 
5 . E m  
u E H  - 0 
a -- z 
u _oL  

0. 
u, 
+ sg 
d - - d m  
ul 

1 cH I Inorgan ic  c lay<  o f  h i g h  
p l a s t i c i t y ;  f a t  c l a y s  I 

RH 

I OH I Organic c lays  o f  medium 
t o  h i g h  p l a s t i c i t y  I 

HL 

CL 

OL 

Inorgan ic  s i l t s ,  micaceous 
o r  diatanrceous f i n e  sands 
o r  s i l t s ,  e l a s t i c  s i l t s  

J 

Inorgan ic  s i l t s ,  very  f i n e  
sands ,. rock f l o u r ,  s i l t y  o r  
c layey f i n e  sands 

Inorgan ic  c lays  o f  lar t o  
medium plasticity, gravml ly  
c lays ,  sandy c lays ,  s i l t y  
c lays ,  lean c lays  

0 r g a n i c . s i I t s  and organ ic  
s i l t y  c lays  o f  1- p l a s t i -  
c i  t v  

. 

I I I 

B a d  on the rnatcrial passins the Ein. (7S-mm) dcrc. 

I 
High ly  Organic S o i l s  

Figure 6-2 
I l n i f i o d  C n i  l c  P1ocr;C:--L:-- 

PT Peat, muck and o the r  h i g h l y  
organ ic  s o i l s  
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Rockcoresshallbestoredinacoreboxintheexactsequencethey 

Wereremclvedfromtheground. Corerunswillbesepratedbywcden 

blocks clearly marked w i t h  the depth of the run. ?he core box shall be 

marked w i t h  the project name, location, project number, boriq number, 

dataanilthedepthsofthewrerunsinthatbox. 

6.5 P h ~ ~  Rock and Soil Samles fmm Borinss 

Soil samples should be @mtogra@ed while still in the split  spoon 

- 1 ~ .  If Qnearing of the sample has occurred a fresh expsure can be 

mde by scrapping w i t h  a pen knife or other similar object. The spoon ard 

sample should be placed in a good light preferable against a solid colored 

badqmud. A ruler for scale, ard a tag i- the sample number, 

depth anl project name or rnrmber written so as to be legible in the 

-ph. Any -phs taken mst be recorded in the field natebook. 

R o c k c o l r e s a m p 1 e s ~ ~ i n t h e ~ c c r r e b a x .  

rockshauldbewettedtoenhancethewlorandtexhraldmngesinthe 

rock. IXle to the relatively large size of mst core boxes the 

p h w p h e r  (when possible) should s b x l  up on a chair, tail gate, car 

bcmrperorotherperchinarderto~phthebaxfrrmndireetlyabwe, 

and g& the entire box in the - I s  f ield view. in the 

lrmst be an identifier tag inaicathq the project name ar 

w, theboringmmrber, thedate, anlthediepthsofthevariacl~care 

nJn!=. 
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SECI'ION 1.0: mmxE 

To insure a stardard pmcedue for the doammtatian of subsurface 

-ti- d m b g  test pit excavations. 

SECITON 2.0: SCOPE 

T h e f o l l ~ p r o c e d u r e d e t a i l s a m e t h o d f o r ~ a n d  

mxrdhq subsurface cmtitions in test pits d m h g  site cmtadmtion, 

hydmgeological, ardgwbddcal bmddgati-. Astanlard- 

for -phing Saxples and excavations is also includd. 

Project Manager - First 

Field Operatiam, Manager - Seccod 

Field Geologist/Soil Scientist - Third 

None 

SECTION 5.0: FOR45 

Field N o t e b o o k  No. 351, Wlished by J.L. Darlhq Carp., Taanna, 
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-ON 6.0: 

6.1 S a f e  Considerations 

T e s t  pit  excavations are used to evaluate subsurface &tians of 

soils, -ter ard buried materials dukq certain types of field 

investigations. Since they are normally &g using heavy e q u i m  

(backhoe, Gradall etc.) and result in a deep pit  in the grrxad the 

fo11owizg safety rules will be applied. 

1. All buried utilities w i l l  be cleared by call* & s&&uling 

at least 48 hrxlrs in advance the local "DIG SAFE" h c e .  Also 

~tlarrtic will e i r m  cl- of utilities by the 

pmperty owner ard those people most farmiliar w i t h  the site. A t  

the dbcretion of the A t l a n t i c  project manager A t l a n t i c  will use 

its cable lccation tool to verify the presene or absence of 

buried utilities. 

2 .?hebackhoe~tarwi l l taked irec t ionsdhec t ly fmnthe  

A t l a n t i c  supemisor. Hand signals will be used to wnmumicate 

hdxuctions mainly because backgmmd noise is often very loud. 

3. No one will be allawed to enter a test pit greater than three 

feet in dpn+h. 

4. All spoils -will beplaced f a r e  away -the 

sides of the pit  to prevent slumpirrg irrto the pit. 

5. Test pits w i l l  be +Prmiruted either at refusal, at the water 

table ar when a e e d  utility line is mwvered. 
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6 .  In no case will an opm  tion on be left u n a m e d .  After 

logging the soil brings the test pit will be M a t e l y  

backfilled. 

7. IXrring all -tion work the supemisor will make all attempts 

t o s t a n l i n f r c a r t o f t h e ~ t o r a n d a w a y f r c n n t h e b u c k e t a r m .  

6.2 Lr#rlinu of Soils 

Vertical measurements in the excavation shall bemade -the top 

of the test pit at a spot representative of the original grade. I f  g r a n d  

water levels are to be measured over time, a reference point (wooden 

stake, nail, etc.) shall  be established at the original grade. I f  the 

test pit is to be survey& after  backfilling, a flagged stake shall be 

established a t  the pit on -tive or the original grade. 

A fresh exposwe of soil is maade at the side of the pit (preferably 

facing the sun) in an area most -tin of the overall soil 

profile. This expsum is made by havixq the bacMroe take a snoath clean 

scrapping off the entire side wall. 

The soil profile log is recorded in the field notebook. Each test 

pit log shall be preceded by the following general information. 

O D a t e  

o Client, and Atlantic Project Number 

o Locatiun of Praject Site 

o Weather Conditions 
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o The mois tu re  content of the soil using the relative descriptions 

dry, damp, w&, and saturated. A saturated soil will yield free 

water when squeezed. 

o The stn&ure of the soil, (i. e. , blocJcy, granular, prismtic) 

i f  no stsucture is evident, mah a note of it. 

o Note the presene of absence of any mcrttling and the depth at 

w h i c h i t s t a r t s d & .  

o Record the depth of seepage b the pit. 

o Record the tutal depth of the p i t  and note if this was a refusal 

point where f a h e r  amration was limited by rock, crmcrete or 

crther tough surfaces. 

o Desxibe any bedrock in the exmation. 

The above listed for a test pi t  log are wnsidered as 

a mhimm. Any additional &sewations that are pertinerrt to the 

-tion of the subxface cm3itions should be recorded. Certain 

require that specific data analysis be cmdu&ed in  the test pit. These 

shall be detailed in the site sanpling plan and preserrted to 

the field m, in writing, prior to the of the field 
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6.3 P h ~ ~  Test P i t  E3ccaMtions and S a m ~ l e s  

Whenwer possible, the subsurface a t i o n s  shall be doc\rmented 

witha-*. Fhokgraphsshouldbetakenwitha35xumcwreraon 

color slide film. The field personnel taking shal l  log a l l  

photos in the field natebook. 

Rmtographs of test pits  should be taken in good l ight ,  preferable 

during mid-day then the sun is high. A flash attachment should be made 

available if anbierrt light is too weak. The photo should be takm of the 

side of a p i t  mst exposed to sunlight. Prior to t d d q  the photo, soxne 

sort of identification mst be placed in the photo. 'his is best done by 

writing the test p i t  ID in bold letters on a clipboard anl placing it 

within the field of view of the camera. Other forms of iderrtification can 

be used (i.e., building in ba-, etc.) h t  must be drxumented in the 

test pi t  log. In all photos, an abject must be placed in the photo for 

scale. 

A scale is particularly useful in close-up photos. 
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SECTION 1.0: RTRPOSE 

lb insure a stadard procedure for presemation of solid and liquid 

samples collected at a site for hazardous waste determination. 

m O N  2.0: SCOPE 

?he following prooecture is established to pmvide a set of 

standards wfiich follow recarmnerded NYSCIM: presemation techniques and 

holding times for various analytical gmups as per the NYSUM: Analytical 

Services Pratocol (ASP) published in 1989. 

SECTION 3.0: R E S P O N S I B ~  

Project Manager - First 
Field @e.rations MaMger - Secoxd 

Field Staff - 'Ihird 

SECTION 4.0: SUPFOKI'ING 

Atlantic Pmc&ure No. 1020 Field Pmce&ms for Collection of -ace 

Soil Samles 

Atlantic Procedure No. 1021 Field Fmc&mes for Collection of Subsurface 

Soils 
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A t l a n t i c  Procedure No. 1022 Field Procedures for ~olleztion of Surface 

Water and Sediment Samles for  Hazardous Waste Determination 

A t l a n t i c  Pmcedwe No. 1023 Field Procedures for Collection of Gmmdwater 

Samles for Hazardous Waste Determination 

A t l a n t i c  Pmc&ure No. 1042 Shimha hrocedure for Wirolrmental Field 

!XCJ?ION 5.0: KXMS 

1. Field Natebook No. 351. Published by the J.L. Darling Corp., TaCdaM, 

washington 

2. Master Sample liq 

SECTION 6.0: FRxBXRE 

6.1 Genesal P ~ C & U E  

A l l  sample preservations w i l l  be performed in the field as soon 

after sample collection as possible. In mny instances sample containers 

supplied by the analytical laboratory w i l l  be pre-presemed so that no 

additional p m t i o n s  w i l l  be required. In  the event presenmtions are 

required, A t l a n t i c  personnel w i l l  use the f o l l d n g  format: 

1. For those water samples requiring target cmpmd list (XI,), 

the prooedures in Wle 6-1 w i l l  be followed. 
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2. All glass or plastic containers must be cleaned prior t o  

sampling according to appropriate cleaning procedures. In no 

case will sample containers be rinsed w i t h  a sample before 

the actual sample is cmtaberized. 

3. In no case shall nrethylene chloride or acetone be used as a 

c l e  agent in any glassware or field equipimt used on a 

site investigation. Methylene chloride and acetone are listed 

wastes and i f  used, cleaning may cause errors in evaluating 

field data. 

4. All soils samples collected for TCL analysis be placed in a one 

liter glass jar w i t h  teflon lined cap. T h i s  jar also mst be 

cleaned prior to sampling according to  appropriate cl- 

procedure. To avoid losing volatile organics to the head space 

w i t h i n  a jar, a l l  soil jars will be filled q l e t e l y .  Care 

must  be taken to avoid getting soil on the threads of a q l e  

jar. This can cause a faulty seal. 

5. A l l  samples w i l l  be held in insulated shippirg cmhhers ard 

kept cool to a temperature of ~ O C  unt i l  they are delivered to 

the analytical laboratory. 
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6. When samples are p-ed in the field, the type of 

preservation w i l l  be listed on the label along w i t h  all other 

appropriate label information. Also the details of each sample 

w i l l  be logged in the lQster Sample lag,  maintained at the 

field office. 

7. If Atlantic personnel plan to perform field presenations the 

analytical laboratory mst be umsulted to verify those 

particular pmc&mes to be follcwed. In same instances 

different laboratories nray require more sample volume than those 

listed or w i s h  no preservative be used. 

8. Wle 6-1 is taken directly haan the NYSDEC ASP. Soils rarely 

require preservation ard the laboratory should always be 

consulted before collecting soil samples. Occasianally the 

NYSDEC may update the holding times and this can be f a  by 

calling the NYSDEC hea- in Albany, New York. 

9. All field preservations shculd be performed using praper 

safety precautions especially when handlw acids and caustics. 

A reference for proper chemical handlirrg techniques is f& in 

Basic Laboratory Skills for Water ard W a s t e m t e r  Analysis by 
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Wlas W. Clark, New Mexico Water F&smmes I&semh Institute, 

Report No. 125, 1980. Also latex or chetnical resistant glwes 

should be mxn during a l l  field presemations. Praper 

ventilation is mcesary when performing preserations in 

enclosed areas. 

6.2 SmnDle FTesemation and Holdinu Time 

Table 6-1 pmvides a schedule for sampling, preservation, and 

holding times for samples being analyzed for convention parameters ard 

target ccanpcxlnd list (TCZ) parameters. 

Ihe laboratory shall adhere to the preservation procectures and 

holding times listed in Table 6-1 belw unless specifically direct& 

otherwise by the Wlreau of Technical !5emices and -. All holding 

times are from Verified Time of Sample Receipt (VISR) at the laboratory. 

The laboratory shall provide all necessary preservatives to 

properly stabilize the samples. The laboratory must adhere to all 

analytical holding times. Failure to  do so will result in the imposition 

of any contract specified @ties. 
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I U X I M  
PARAMETER NAME CONTAINER(1) PRESERVATIVE(Z), (3) HOLDING TIME(4) -.---.----...---...~...........--.-.---*---.-.--..-.-*..-.---.--------.----.----.-----...- 

AQUEOUS SAMPLES 

Bacteriological Tests: 

Total Coliform Ster i l i zed P,G Cool, 4.c. 0.008% 6 hours 
NazStO, ( 5 )  

Fecal Coliform Ster i l i zed P,G Cool, 4.c. 0.008% 6 hours 
Na4S,0; (S> 

Fecal Streptococci S ter i l i zed P,G Cool, 4 * ~ ,  0.008% 6 hours 

Nss,p ( 5 ) :  

Inorganic and Conven t io~ l s  Tests: 

Ac id i ty  P,G Cool, 4.c 12 days 

Alka l i n i t y  p1G Cool, 4.c 12 days 

PlG Cool, 4Oc 
\SQ, t o  pH<2 

26 days 

24 hours P.G cool, 4.c 

plG Cool, 4.c 24 hours 

Bromide p.G Cool, 4.c 26 days 

CBW, P,G Cool, 4*c 24 h w r s  

COO PlG Cool, 4.c 26 days 
\So4 t o  pH*2 

Chloride PtG Cool, 4.c 26 days 

Color ptG Cool, 4.12 24 hours 

0 
Cyanide, Total p,G Cool, 4 C 12 days 

NaOH t o  pH*12 
~--*--..~..~.-.~.......1-...-*.~~~~.-*-.--~-~..--.-.-.--**.--.~..-*--.*--.---.-.*-.-------* 
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EMQUlRED -, -, AND 
HOLDING TlMES 

....----..-----....-.-..--..--.-...-..-..*..-----.---...---.....--------.-....----.---.-.- 
IUXICILIC( 

PARAMETER NAME CONTAINER( 1 ) PRESERVATlVE(Z), (3) HOLDING TIME(4) 
-..-.....---.-.-*.........--.......----..--.........-..-*-..-..--.--.-...-..------.------- 

AQUEOUS SAMPLES (continued) 

Cyanide, Anmeble 
t o  Chlorination 

Cool, 40c 
NaOH t o  pHpl2, 
0.6 g ascorbic acid(5) 

Fluoride P only Cool, 4.c 26 days 

Hardness p.G N N 4  t o  pH*2 6 m t h s  

Kjeldahl Nitrogen 

Organic Nitrogen 

p,G Cool, 4.c a 26 days sso, t o  pHs2 

P,G cool, dc 26 days 
H,So, t o  pHQ 

Metals(f), except Chromium6 p,G HN4 t o  pHe2 
and Mercury 

6 months 

0 
Chromium6 p,G Cool, 4 C 24 hours 

Mercury p,G HNOjto pH<2 26 days 

Ni t ra te  + N i t r i t e  P,G Cool, 4Oc 26 days 
H SO t o  pH<2 
2 4 

Ni t ra te  p,G Cool, 4.c 24 hours 

N i t r i t e  p,G Cool, 4% 24 hours 

O i l  and Grease G only cool, h c  26 days 
kSO t o  pH<2 

4 

Total Organic Carbon p,G Cool, 4Oc 26 days 
HZS0, t o  pH<2 

Orthophosphate p,G Cool, 4% 24 hours 

Total Phenols G only Cool, PC 26 days 
H,S0, t o  pH<2 

......---.-...----_*-..-.-..-----.....---....-..*-----.......--.-*....*---------*-.-.--.-. 
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....~......~.....~.__--.--.----*-~.--.~~~.~~-..~-.~~...~*~**~~.~~~..~~~.~......---.-*... 
CUXIC(U( 

PARAMETER NAUE CONTAINER(1) PRESERVATIM(2),(3) HOLDING TIME(4) -...-...~-.-.-.~~............-..-....--.-......---...-----.-..--......--..-.....-.-*.---.. 

AQUEOUS SAMPLES (continued) 

Phosphorous, Total 

Residue, Total 

p, G Cool, 4.c 
$SO, t o  pHe2 

P,G Cool, 4Oc 

26 days 

5 days 

Residue, F i l te rab le  p,G Cool, 4 ' ~  24 hours 

Residue, Non-Filterable p,G Cool, 8~ 5 days 

Residue, Settleable P,G cool, EC 24 hours 

Residue, Vo la t i l e  f',G Cool, 4.c 5 days 

Si lca P only Cool, 4.c 26 days 

Specif ic Conductance P,G Cool, tc 26 days 

Sulfate p,G Cool, 4.c 26 days 

Sul f ide p,G cool, CC, add zinc 5 days 
acetate plus NsOH t o  pH,9 

Surfactants (MBAS) p,G tool, h c  24 hours 

Turbid i ty  p,G Cool, 4Oc 24 h w r s  

Organic Tests(8): 

Purgeable Halocarbons G, t e f l on  lid Cool, L C 
septa 

Purgeable Aromatics G, t e f l on  l ined cool, d~ 
septa 

7 days 

7 days 

Acrolein and A c r y l m i t r i  Le 6, t e f  lm l ined Cool, t C, 0.008% Na&S&\(l) 7 days 
septa adjust t o  pH 4-5(9) 

...-..*.--.-....--*.-----*..-.-..*..--..--.-...-.-....--.---..-----..--..----.--..-....--. 
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.......................................................................................... 
M A X I M  

PARAMETER NAHE CONTAINER(1) PRESERVATIVE(2),(3) HOLDING TIIIE(4) .......................................................................................... 

AQUEOUS SAMPLES (continued) 

Phenol ics( l0)  

Benzidims(l0,l l)  

Phthalate esters(l0) 

G, t e f  Lon Lined Cool. 4.c. 0.008% Na,S,O, 5 days a f ter  
septa ~9 VrSR unt i  l 

extraction: 
40 days for  

analysis(l2) 

G, t e f ~ a n  l ined cool, ~ O C  

septa 0.008% NssO, ( 5 ,  

G, te f lon  tined cool, 4 ' ~  
septa 

G, te f lon  lid COOL, b0c 
septa 0.00s~ #aas0,i5l 

Store in  dark 

G, tet ton Lined coot, 4 ' ~  
septa 

5 days a f te r  
VTSR u n t i l  

extraction(l2) 

5 days a f te r  
VTSR mti l  
extraction; 
40 days fo r  

analysis(l2) 

5 days a f te r  
VTSR unt i l 
extraction; 
40 days fo r  

anelysis(l2) 

5 days a f te r  
VTSR until 
extraction; 
40 days fo r  

analysis(l2) 

Nitroaromatics and C, te f lon  l ined cool, 4.c 5 days a f te r  
Isophorone(l0) septa 0.008% Na,sO, ::I VTSR unt i  1 

Store i n  dark extraction; 
40 days f o r  

aa l ys i s ( l 2 )  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -** - - - - - - - - - - - - - - - - - - -  

M A X I M  
PARAMETER NAME COMTAINER(1) PRESERVATIVE(2),(3) HOLDING TIME(4) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* - - - - - -  

AQUEOUS SAMPLES (continued) 

Polynuclear Aromatic C, te f lon  l ined cool, f~ 5 days a f te r  
Hydrocarbons(l0) septa 0.008% Na,Sz3 ( 5 )  VTSR mti l 

Store i n  dark extraction; 
40 days fo r  

analysis(l2) 

G, te f lon  lid cool, PC 5 days a f te r  
septa 0.008% Ma S 0 ( 5 )  VTSR mt i 1 

a 2  3 extraction; 

40 days fo r  
analysis(l2) 

Chlorinated Hydracarbons(l0) G ,  t e f l on  Lined Cool, h C  5 days a f te r  
septa 0.008% Ngs03  ( 5 )  VTSR unti l 

extraction; 
40 days fo r  

analysis(l2) 

Chlorinated Dioxins and 
Furans(l0) C, te f lon  l ined COOL, ~ O C  5 days a f te r  

septa 0.008% Na,CO, (I) VTSR unt i 1 
extraction; 
40 days fo r  

analysis(l2) 

Radiological Tests: 

G, t e f l on  lid COOL, ~ O C  5 days a f te r  
septa Adjust pH t o  5-9(14) VTSR u n t i l  

extraction; 
40 days fo r  

analysis(l2) 

Alpha, beta and Radiun p.G HNQ, t o  pH<2 6 months 

The same containers and holding times as l i s t e d  fo r  aqueous sanplcs are t o  be used 
f o r  soi l /sedimmt/sol id sanples. Preservation f o r  a l l  analyses i s  Limited 
t o  cooling t o  4 C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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F'cuhoks for Table 6-1 

1. PolyeUlyelylene (P) or Glass (G) . 

2. sample p-tion should be performed inmdiately upon 

collection. . For ccarrposite d-mnical samples each aliquot should be 

preserved at  the t ime of collection. When use of an autanated 

sampler makes it impossible to  presenre each aliquot,, then chemical 

- 1 s  may be preserved by mbtamuq a .  at  ~ O C  until ccanpositing 

and sample splitting is ccwpleted. 

3.  Whenanysamplesistobeshippedby~can-ierorserrtthrough 

the United States Mails, it mst cumply w i t h  the Department of 

Transportation Hazardous Materials Regulations (49 CFR Part 172). 

The person offering such material for transportation is responsible 

for ensuring such cmpliance. For presenration of 

Table 6-1, the Office of ~ O U S  Materials, Materials 

Transportation Bureau, of Transportation has detemhed 

that the Hazardous Materials Regulatims do nut apply to the 

fo l ldng materials: HydrocNoric Acid (Ha) in water solutions at  

cmcatxations of 0.04% by weight  or less (pH about 1.96 or 

greater) ; Nitric Acid @NO3) in water solutims a t  concmtrations 
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of 0.15% by weight or  less (pH about 1.62 or greater) ; Sulfuric , 

Acid (H2S04) in water solutions at concentrations of 0.35% by 

weight or less (pH abcut 1.15 or greater) ; and Sodium Hydroxide 

(NaOH) in water solutions a t  concentrations of 0.080% by weight or 

less (pH about U.30 or less). 

4. Samples should be analyzed as soon as possible af ter  collection. 

The t h  listed are the maxhnm times that samples may be held 

before analysis and still be considered valid. Samples m y  be held 

for longer periods only i f  the &toring laboratory has data on 

file t o  shm that specific types of samples mder study are stable 

for the longer time, and has received written permission prior t o  

analysis fom the Regional Admhktmtor under 40 CFR Part 136.3 (e) 

AND from the Wlreau of T d d c a l  Services and -. Same 

samples may mt be stable for the maximum time period given in the 

table. A monitoring laboratory is obligated to hold the sample for 

a shorter time i f  -ledge exists to show that this is necessary 

to lMintain sample stability. 

5.  Should only be used in the presence of residual chlorine. 
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P b x i m m  holding time is 24 hours when sulfide is present. 

Optionally all samples my be tested w i t h  lead acetate paper before 

pH adjustments in order to determine if sulfide i s  presmt. If 

sulfide is present, it can be renroved by addition of cadmium 

nitrate pckxler until  a negative spot test is obtabed. TIm sample 

is filtered ard then NaOH is added to pH 12. 

Samples should be filtered innnediately onsite before adding 

p-tive for dissolved metals. 

Guidance awlies  to samples to be analyzed by GC, LC or G C / E  for 

specific ccanpaunds. 

The pH adjustment is nut requFred if acmlein w i l l  not be 

measured. Samples for acrolein receiving no pH adjustment must be 

analyzed w i t h i n  3 days of sampling. 

10. When the extractable analytes of fa l l  w i t h i n  a single 

chemical category, the specified presemative and maxinarm holding 

times should be absenred for optimum safeguard of sa@e 

integrity. When the analytes of concern fa l l  within two or more 

chemical categories, the sample may be pmsemed by cool- to 
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~ O C ,  reducing residual chlorine w i t h  0.008% sodium thiosulfate, 

storing in the dark, and adjusting the pH to 6-9; samples p-ed 

in th is  mmer may be held for five days before actmction and for 

40 days after extraction. Bcceptions to  this optional preservation 

and holding t i m e  procedum are noted in footnote 5 (re the 

for thiosulfate reductiun of residual chlorine), and 

footmtes 12, 13 (re the analysis of benzidine) . 

11. If  1,2+iiphenylhydrazine is likely to be present, adjust the pH of 

the sample to 4.w.2 to prevent -ement of benzidine. 

12. T h i s  does not supercede the contract of a 30 day 

reporting t i m e .  

13. Ektracts may be stored up t o  7 days before analysis i f  storage is 

corducted under an inert (oxidant-free) a-ere. 

14. For the analysis of d i p h m y l . . n . i ~ ,  add 0.008% sodium 

thiosulfate anl adjust the pH to 7-10 w i t h  NaOH w i t h i n  24 hours of 

=Fling* 
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SEmON 1.0: 

Toprwidetheprwjectmanagerwitharecordofthearstodyofaq 

mvimmenbl field sample fmPn time of collection to final amlysis. 

Once a sample has been mhitted to the laboratory, internal laboratoxy 

chain-of- w i l l  a over in the fuxm of 'Tteqmst far Analysis1' 

forms, analytical noteboaks, arrl of Analysis1! fanns. 

m C I N  2.0:  SCOPE 

'Ihisproceduredetailshowasampleistradthm,qhthe 

mlin*f-cu!smy-Fonn. 

SECTION 3.0: RESFONS- 

Project MaMger - F i r s t  

F i e l d  -isor - Secad 

Field Technician - 'Ihird 

None 
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Atlantic --of- Fernn No. 1041 

Plis describes the use of a Form to 

acoemparry all sample cabhers frm the time of collection to mhnksian 

to the analyt ical labcmbry. 

For sampling pmgrams where a laxye rnnnber of samples are to  

collected a various laboratories w i l l  be receivirg the sermples, a 

-f-Cubdy Fann is to a- each group of samples (see attached 

form). ?his form presents general sample information in M a r  form 

listing sample mnaber, date and the of samplbq, whether the sample was a 

capsite or grab ard infomatian lpgarding the rnnnber of -, s i z e  

of d preservative used far each. If far instaxe a sample 

consisted of two 40 m l .  vials with no presemation ard ane 500 m l  vial 

presenred w i t h  nitric acid, the ncrmber of box wwld designate 

three while the first diagonal box wmld list 40 ml vial-. -NONE and 

the bax bemath listing h m  and the semrd dhgoml box 1- 500 ml 

glass jar/PRSV.-HN03 and the bax beneath listing one. 
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The battcrm of the form is the &ain--of-cwta3y w i t h  dates ard 

of transfer Wcated w i t h  the a-te s i g n a w .  ?he -1e 

the first signam while the analytical 

the final. Theomtically all individuals hanllirrg the sanplw 

collection laboratory should sign the farm. However if a aammn 

carrier (ie. Federal -, Rrrolator) are used for shippirrg only one 

sicjnafxre is -. 
This fonn can be used as a legal doament to g w u m h e  samples tllere 

Ckh~f- farm. Usually the sane infoxmation is incl- hxt in a 

Atlantic farm. 

analytical laboratories are acceptable -tion. 

the 

S h c e  these forms are basically sample -ttal d#umerrts a capy 

form should remain w i t h  

the analysis the laboratory w i l l  prwide a complete set of all 

for inclusion with analytical 
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1 

PROJECT NO.: P R O J E C T  N A M E :  . 

SAMPLERS ISIGNATURE): 

S A M P L E  NO.* 

- 

* S O U R C E  T e a t  

NO. 
OF 

CON- 
TAINERS 

B H )  
CODES:  G r o u n d  Water. . . (GWI S u r t a c e  Watmr...(SW) S e d i m e n t .  ..(SO) Waste Wmter. . . tWW) 

D A T E  

P i 1  Soil...[TPI 

I 

S u r f 8  

RECEIVED BY (SIGNATURE): 

RECEIVED BY [SIGPATURE): 

T I M E  

c e  Soil...( S S I  Waste...[ W )  

DATE/TIME: 

I 
DATE/TIME: 

I 

RELINOUISHED BY ISIGNATURE): 

RELINQUISHED BY ISIGNATUREI: 

C O Y P  

B o r i n g  

RECEIVED BY (SIGNATURE): 

RECEIVED BY [SIGNATURE): 

RELINQUISHED BY (SIGNATUREI: 

RELINQUISHED BY (SIGNATURE): 

G R A B  

H o l e  Soil...( 

O~s~rsbul~on Or~g~nal  accompansas fhlpmenl. c w v  lo  cocud1na1or lmld 1110~ 

RECEIVED FOR LABORATORY BY 
ISIGNATURE): 

DATE/TIME: 

I 
DATE/TIME: 

I 
RELINQUISHED BY (SIGNATURE\: DATE/TIME: 

I 
DATE/TIME: 

I 
' 

REMARKS: 
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SCOPE . . . . . . . . . . . . . . . . . . . . .  
rZESFausmILrw . . . . . . . . . . . . . . . . .  
S u E a u m G - . . . . . . . . . . . . . .  

I l E Q m R m m  . . . . . . . . . . . . . . . . .  
mcaum . . . . . . . . . . . . . . . . . . .  
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SECTION 1.0: RJRzosE 

To insure a stardard procedme for shim of water, soil and 

ather env- sanrples that are controlled by chain~f-custody and 

strict analytical starting times. 

SEmON 2.0: SCOPE 

The following is established to avoid mishandling, delays 

and mislabelm of samples nozmally colleclxd and shipped f m m  a f ie ld  

site to a designated analytical lakaatory. 

Project Manager - F i r s t  

F i e l d  supemisor - S m  

F i e l d  Technicians - Third 

SECTION 4.0: -G 

Atlantic Pmcedme No. 1040 S m l e  Presemation for Solid and Liauid 

Matrices 

~tlarkic Prcedum No. 1041 S m l e  Chain-Of- Pmxkre 

SECmON 5.0: FIJEiMS 

Receipt of A h d c j h  Bill or Weigbbill Fams 

C!hain-of4Xsbdy Form Standard Form No. 1041 
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SECTION 6.0: PRXEWRE 

6.1 Prior t o  mobilization to a field site, the f ie ld operations 

manager or his designee w i l l  select a shipper based on 

praddty  to the site and ability to ship mmmight. 

6.2 Upon selection of a shipper the followiq infomation w i l l  

be gathered before any samples are shipped. ?his can be dme 

aver the phane or by co-ence. 

1. Location of the shipping depot or local pickup office in 
case samples are to be delivered directl 
the f ie ld team. 

Y t o t h e d e p o t b y  

Name and phone the shipper. 

3. Rates of shipping per package s i z e  and weight 

4. Special h s t m c t i m s  as to cxlsltainer sizes and weights. 

5. A set of weighbills for the f ie ld team. 

6. A copy of the shipper's brochre wfiich w i l l  pmvide 
information on the format for the various types of weigh 
b i l l s .  

7. Times for  calling in a pi- froan the job site and normal 
piclcup times. 

6.3 'Ihe A t l d c  f ie ld manager w i l l  g i v e  the shipper a street 

job site. 

6.4 Once all samples have been collected, and 

cmhherhed for  shim, the f ie ld supenrisar w i l l  call the 

for pick 
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6.5 All samples, unless so designated for -tion, 

will be shipped by air ex13ress for memight delivery. a'lis is 

the stardanl methcd since samples collected for 625 

am;mics have only a 72-hour ho1di.q time collection 

ard the start of analysis. 

6.6 The follahg steps w i l l  be follcwed in the field to prepare 

the sample shipphg crmtainers for pick up. 

1. A stardard --of- form will be filled-out, signed 

by the courier as a c u s t d m ,  ard placed inside each 

shipping ccartainer before final sealing. 

2. T!'E Atlantic field supervisor or h i s  designee w i l l  insure 

that a l l  weighbills have been filled-in pruperly for air 

acpress. If the contract laboratory is w i t h i n  grcnnd 

-tion distance for overnight delivery, then the 

weighbills should reflect guaranteed d g h t  delivery. 

3. A cqy of all weighbills must be kept by the field 

supemisor and the weighbill number associated w i t h  each 

group of samples logged into the Master Sample Log. The 

name of courier must be written in this log also in case 

there is a problem in tracing sannples. 

4. If possible, to save shipping fees, the sample shipping 

be -Em together- 
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5. An estjmated time of delivery for the samples w i l l  be 

logged in the Master Sanple Lcg, (e.g., EX!A 12 noon 

3/14/83) . 
6.7 Once W smnples have been shipped, the field supemisor w i l l  

call the analytical lakentory and provide a listirrg of samples 

to be delivered, the shippirg ccanpafiy's name, and the weighbill 

numbers. As soan as the smnples are delivered, the amtract 

laboratory w i l l  inform Atlarrt ic of their a r r i v a l  an3 report, 

any damage associated w i t h  the smnples or whether any sample 

cahhers are missing. 
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SECTION 1.0: FURPOSE 

To insure a standard pmcedme for the calibration anl operation of 

the Century Organic Vapor Analyzer Model OVA - 128. 

SECTTON 2.0: SCOPE 

?he f o l l m  Fnmc&me details those steps nscessary for the 

calibration arwl -tian in the sumey laode the Century OVA. A listing 

of calibration data needed far proper -tion is supplied a t  the a 

0fthispmedLm. 

SECTION 3.0: R E S F O N S m  

Project Emager - F i r s t  

F i e l d  Operations m g e r  - Secwd 

F i e l d  S t a f f  - Third 

SECTION 4.0: m G  

None 

SECTION 5.0: RMXTlRED FUFMS 

F i e l d  Notebook No. 351. published by J.L. Darl- Corp., Taccuna, 

w-. 

OVA-I28 Opzrators Marrual 
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SECTION 6.0: 

6 .1 Safetv Oansideratims 

The -tors IBxmal will always a- the OVA-128. The 

OVA-128 is a flame i h a t i a n  detector (FTD) and as such is patentially 

hazardous since it burns m e n  gas in the detector cell. Different 

models of the OVA are certified for use in hazardous atmospheres. To 

lMirrtain the designed safety integrity of this unit, careeully follm all 

operating and -icing as outlined here and ,as described in 

detail in the Operatorls Ifanual. Refer to Sectian 5 of the -torts 

Manual for detailed safety considerations, especially w i t h  regard to 

refilling the hydrogen supply cylinler. Refill- pmcdmes are 

presented in Section 2.6 of thelhnml. 

6.2 Initial Prexraration 

6 .2-1  Normal Survey 

o Connect the adjustable probe to the Read-out Assembly (RA) w i t h  the 

1- nut. Ensure that the pmbe is seated firmly in the RA. 

(Note: The probe is sealed against the RA by holding it firmly 

againsttheruhberwasheranWRAwfiileti~~thepldcnut. 

The plastic nut does not prwide the air seal. Rather  the rubber washer 

serves as a gasket to prevent a i r  leaks). 

o Select a pick-up fixture, install a particle filter, and came& the 

~pick-upfixtUretotheprobewiththelockingnut. 
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o Connect the u m b i l i c a l  cord an3 sample hose to the side pack assembly. 

o Ehmre that the sample inject valve is out and that the backflush valve 

is either fully in or  fully out. 

6.2.2 Close Area fluvey 

o I n s t a l l  a particle filter an the close area sanpler, a camect 

sampler direcltly to the RA. 

o Connect the umbilical cord and sample hose to the side pack e l y .  

6.2.3 BatterV Check 

~MoveINST~switchtoBATTardverifythattheread-outmeterreads 

in the "battery OK" area. 

o If the meter  reads lw, plug the charger into the wmector an the 

battery cover and insert the AC plug into a 115 VAC outlet. Then m e  

the battery Wer switch to CN. Do nut charse in a hazanlcxls 

a-ere. 

o App&tely one hour charging time is r e q u k d  for each hour of 

operation. When eully charged, the meter on the charger w i l l  point to 

charger. 

o Refer t o  Section 2.7 of the Manual for battexy chazying details. 
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2. If desired, set the audible alarm to a prede-ed lwd. Refer to 

Section 2.3.2 of Manual for this adjustment. 

3. M o v e t h e - S W i t c h t o X l O a r d a d j u s t t h e m e t e r t o z e r o w i t h t h e  

CALADXJST-. 

4 . M o v e t h e H l M P S W i t c h t o O N a n d v e r i f y t h a t t h e ~ F L C W R A T E i s a t  

least txo liters per minute. 

About 150 psig is required for each hour of -tion. 

6.OpentheH2SUPPL;Y~VEaneturnardabservetheH2SJPPLYPRESSURE. 

(Note:  D o n a t l s a v e t h i s v a l v e o p e n ~ t h e ~ i s n o t ~ ,  

otherwisehydmgenwillaccunnrlateinthe~chamber.)  

7. Readjust the meter zero i f  necessary. 

ignites. Usually a 1 to 2 seccod push on the ignition is all that is 

necessary. -tely release the buttan. The needle on the RA 

should quickly deflect as the flame is ignited. If the deflection is 

not obvi~us,  ignition can be checked by holding the m l e  prabe near 

an abvious sourr=e (butane lighter, a l e 1  base pen etc.). Ifi a clean 

m, a d j u s t t h e ~ A D J U S T k n a b s o t h a t t h e a n e t e r r e a d s o n e p p  

at X 1. lhis all- for minor fluctuations and dr i f t .  If the meter 

goes belcrw 0 the fl- alana w i l l  san& 
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6.4 Instnrment ODeratiun 

1. S e t t h e ~ s w i t & t o t h e d e s i r e d r a n @ a n d n u n i t o r t h e m e t e r  

reading. 

2. Refer to Section 7.2 of the Manual for details on use of a recorder 

supplied by Foxboro, i f  so chosen. For other recorders, the OVA 

Outprt is 0-5 VDC. 

3. ChecJc the safety considerations in Sect ion 7.2.7 of the Manual whenever 

a recorder is used. 

4 . D o c u m e n t a l l i n s t n m r e n t a r w l r e c o * ~ t i n g ~ t i a n s .  

6.5 instrument --Dawn 

1. ClosetheI-I2SUPPL;YWCVEandtheH2?aM(:WCVE. 

2. MovetheINSTswit&toOFT. 

3. Wait five secmds until the hydrogm supply into the ignition chamber 

has been depleted, turn the F W P  switch to OFF. 

4. D k m m e c t  the RA ard pack in the shippixy case. 

6.6 Calibration 

1. Refer to Section 4 of the ManuaJ. for detailed calibration information. 

2. Aeter the instrumtnt is opera*, draw a q l e  of calibration gas 

intothe-. Pdjust theGASSELECChxbtomve~meter  

read-out b the desired position. 
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4. W h a  using a recorder, adjust the recorder offset 5-10% of full 

scale to a l l o w  for drift. 

5 .  When using pressurized zero ard span gases for calibration they should 

be thmucrh a tee t o  prwent excessive pressure in the 

instnrment. Connect a ratanreter to the tee vent. S e t  cylinder ouQut 

pressure to 10-15 psig. Adjust the vent ratanu3ter to a low but steady 

6. Prepare bag slzr&o& follcrwirrg EPA Mel3md 110: "-tian of 

Benzene froaa S t a t i w  Saurces. @@ - 
7 .  Always calibrate the instrumerrtunderthe smne ~ t i o n s  that sampling 

w i l l  take place. Fcn: -let the amunt of cqgen supplied to the 

inStnrmerrt may affect instrument respanse. 

6.7 -tion 

In the field nateboak record the calibration of the OVA by first 

listing the date, project location, meter  mdel an3 serial number. N o t e  

the calibration gas used ard its amcentmtian almg w i t h  and ltzeroH air 

calibration gas. Record the gas select reading established dm* 

calibration, the scale factor (lx, 10x or 100x) anl any obvious problems 

associated d u r i q  the calibration. Ihe battery should be fully charged 

calibration should inlicate so by initializixq the field nukbdc. If  the 

calibration factor should be nuted next to each readirrg. 
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SECmON 1.0: RJFGc6E 

To insure a stanlard pmc&ure for  the calibration ard operation of 

the HNu Systears RLOtoionizer Model FT-101. 

SECTTON 2.0: S a m  

?he fo l l awing~de ta i l s thoses t epsneces sary far the  

collection and m t i c m  in the sumey ncde of the HNu Photoionher. A 

1- of calibration data needed ftx pmpr docmmtation is supplied at 

theenfiofthisplmc&Um. 

SECITON 3.0: RFSFONSIBIIZW 

Project Manager - F i r s t  

F i e l d  -ti- Manager - &cad 

F i e l d  Staff - Third 

SECTION 5.0: FORMS 

Field Natebodk No. 351, pblished by J.L. Earl* Qrp., Tamma, 

W a s h k q b n  (or equivalent), or a -anal paper, b m d  labamtory 

notebodk ( N a l g e  6301 or @Val&) . 
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6.1 General DescriI3tion 

The HNu Flmtoiunizer is a survey tool far * .  Gm-J 
levels of organic vapors in air. The h t m m m t  is q r i s e d  of a readout 

photoionizer pr&e which cmbins the -1. 'he readcPR m e  also 

terminals for -on to a recorder. This W e  is carried 

by a strap held across the shoulder vhile the pmbe is held by hand. 

6.2 Instrument 

F i r s t c o m e c t t h e ~ u n i t t o t h e r e a d c r u t l l n o d u l e b y a t t a ~ a r d  

attached in only me orientation. 

Secc& turn the main switch to battery. The needle should deflect 

to the upper en3 of the green scale. If it doesn't deflect into the green 

charged. A battery charyer is located in the hsbment cwer and it 

plugs into the.side of the readout W e .  For a Pull day's operation the 

battery should be chaxyed wernight. 
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Third turn on the main switch t o  any range (ie. 04,000 ppu, 0-200 

p p a r o - 2 0 p ~ o n ) .  r P a k i r r t o t h e p r P b e ~ t h e ~ 1 e t u b e a n d ~  

the violet light of the photo cell. If the l ight is not on, check the 

followirg: 

1. Makesuretheprobeisat tached~lytothenxduzt  

W e .  

2. A n e t c h m a r k s h a p l l d b e s c r i b e d a n t h e p r o b e ~ i t c a n b e  

  tore place the photocell. Thismarkshowsthe 

exact positionthat thetop of thepmbetakes sothat  the 

air inlet ports are lined up. If  not lined up,unx=rew the 

pmbe an3 assemble it pruperly. 

3. Checkthephoto cell lamp and replace it if necessary. 

Once the battery and photo cell are operating, perform a 

calibration. 

6.3 Calibration 

The PI 101 Analyzer is designed for  trace gas analysis in ambient 

air anl is calibrated at HNu w i t h  d i e d  stam%&s of benzene, vinyl 

chloride and -1ene. 

~~negenera lpo in t s tocons ider~ca l ib ra t ixq thePI101are  

that the analyzer is designed for operation at  ambient amditians an3 

w o r e  the gas standards used for  calibration should be delivered to 
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the analyzer at  ambient tenpratures and pressure and at  the pmper flm 

rates. The 101 is a m4estm&ive analyzer; calibrations using tm i c  

or hazardcrus gases must be done in a well vmtilated area. 

The frequency of calibration should be .twice daily as a  mininnrm. 

?he instnrmerrtshouldbecalibratedatthebeghhgof theday (orwhen 

the h s t n m m t  is first  turned on) and at  the end of the day (or when use 

the If the off during 

the day for a q  significant length of tinre, it should be calibrated when 

turned on. An a m t e  & reliable method of calibration check is t o  use 

analyzed gas cylirsders of '--free" air ard -1- (prepared 

Step 1. Zero set - Turn the function switch to STANDBY. In this 
position the lamp is OFF anl no signal is generated. Set the 
zeropointwiththeZEEIOsetcantro1. Thezerocanalsobeset 
w i t h  the function switch on the X1 position and us* a 
'--free1' air. In this case %egativeW nadbqs are 
possible if the analyzer a cleaner sanple when in 
senrice. 

Step 2. 0-20 or 0-200 range - For calibrating on the 0-20 or 0-200 
rangeonlyonegasstandardisrequired. ~ t h e f l m c t i o n  
s w i t c h t o t h e r a n g e p o s i t i a n ~ n a t e t h e m e t e r ~ .  
A d j u s t t h e S P A N a m t m l s e ~ a s r e q u i r e d t o r e a d t h e p p m  
amcat ra t ion  of the sbr&cd. Recheck the zero s e t t i q  (Step 
1) . If readjustmerrt is needed, repeat Step 2. This gives a 
txo-point calibration; zero and the gas stardard point. 
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6.4 Doamntation 

In the field notebodk, or in the boulld laboratory notebook, at the 

1. Site ram 

2. mdel d serial nunber S/N 

3. Types of calibration gases 

4. Note the size of Wm photo cell lanp used in the particular 

i s  sensitive tckmrd. 

In the field ncrtebook, or in the bound laboratory notebook, at  the 

start of each calibration, record the following: 

1. Date 

2. Time 

3. Name of person performing the calibration 

4. Span Setting before beginning calibntion 

5. T h a t ~ i n s t n m r e r r t w a s z e r p e d , a n d ~ t h e i n s t r u m a r r t w a s  

on stardby or if '-free1' air was used. 

6.  The n e ~  span m, if -, t0 Calibrate instsument - 
7. RepeatStep5ifspanwasadjustedduringStep6 

8. ~ u t e  that the seam3 calibration madhgwas 
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1. Revision 1 was incorporated to delete the use of acetane frmn field 
cleaning -ti-. 
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SEmm 1.0: FUR#XSE 

To insure a stardard procedure for cleaning sampling devices for 

use on site investigatians. 

This procedure is to be used during site hrestigatians for the 

cleaning of split spoans, -ling spoans, well bailers, ranote samplers, 

samplhq dredges and all devices used to collect a sample or transfer a 

sample of soil or liquid into its shipping m. Following this 
general procedure w i l l  prevent the likelihood of cross-contmnination 

between samples. 

SEWON 3.0: RESFUNSIBIUJY 

Project Manager - First 
Field Operations Manager - S e c a d  

Field Staff - Third 

N o n e  

SECTION 5.0: FDRMS 

N o n e  
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6.1 Materials Selection 

A l l  f ield sampling equipment that contacts the solid or liquid 

media being collected for evdxal  chemical analysis should be made of 

stainless steel or  Won. These materials are easily cleaned and 

relatively inert whm cakammg . . the sample. Materials mrch as neQprene 

f i t t hqs ,  tygan tubing, silican rubber bladders, WC, polyethylene and 

viton are rsot acceptable. Also, stainless steel aircraft cable should be 

used for raising d lmering bailers into monitoring wells. sampling 

equipart should be cleaned beforehard ard  dedicated t o  individual samples 

taken in the field. I f  this is not possible, a cleaning pmc&ure nust be 

follmed between each sample. The f o l l d n g  presents the procedures for 

the sampling of organic a inorganic constituents: 

6.2 Pmcednz for Materials in Contact w i t h  Media t o  be Analmed for QEmiss 
1. Scrub the device w i t h  nonphcsphate/law sudsing detergent in a 

stainless steel basin. This .type of basin is easily cleaned and 

thus prevents the buildup of organic c m h m h m b .  

3.  Rinse it three times with distilled water using a plastic 

squeeze battle. 
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4. Finally rinse it three times w i t h  dmmatograaph grade methanol 

using a teflon squeeze bottle to rem~ve nonpolar canpun%. 

Alluwtoairdryandwrapinaluminmnfoiluntiluse. 

Note: Solvent resistant glaves should be w t x n  when rinsing w i t h  

organic solvents to prevent cmbmhation of the equipmt and for 

persomd safety. Use aluminum foil to v i d e  a clean surface if the 

e q u i ~ i s s e t d c k t n ~ ~ t h e c l ~ ~ .  

6.3 Procedure for IWterials in C a r t a c t  w i t h  Media to be Analvzed for 

In&= 

1. Scrub the -ice w i t h  mn@o@mte/lcx~ suds- in a 

HDPE (high density polyethylene) basin using a plastic brush. 

2. Rinseitthomughlywithtapwatertorearrveallsuds. 

3. Rinse it w i t h  dilute (0. lN) HCl  ard/or HN03 using p x h e d  

plastic squeeze bottles. 

4. Rinse three timeswithdeionizeddistilledwater. Air dry 

and wrap in plastic. Note: Any acid resistant disposable 

glwes can be used in this cleaning pmcedure. Plastic 

sheeting should be available to provide a clean surface i f  

the equipmt is set dam during the cleaning pmcdme. 
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1.0 PURPOSE AND SCOPE 

This Quality Assurance Project Plan (QAPP) details the protocols and procedures to be followed 
during the subsurface investigation that GEI Consultants, Inc., Atlantic Environmental Division 
(GEIIAtlantic), will conduct on the Port Jervis former MGP site. The purpose of the protocols 
and procedures is to ensure that all investigatory activities will be performed in a manner 
consistent with the data quality objectives (DQOs) established for the project. 

Furthermore, this QAPP identifies project responsibilities and prescribes guidance and 
specifications to make certain that: 

samples are identified and controlled through sample tracking systems and chain-of- 
custody protocols ; 

field and laboratory analytical results are valid and useable by adherence to proper 
protocols and procedures; 

calculations and evaluations are accurate and appropriate; 

generated data are validated so they can be applied directly to gaining a complete 
understanding of the subsurface at the site to determine the extent of any contamination 
resulting from hydrocarbon impact, whether any waste attributed to former operations 
is present at the site, and whether or not there are any other off-site or on-site sources 
of contamination; and 

all aspects of the measurement process, from field through laboratory, are documented 
to provide data that are technically sound and legally defensible. 

The requirements prescribed in this QAPP apply to all contractor and subcontractor activities, as 
appropriate, for their respective tasks. 

The prime responsibilities detailed in Section 3.0, Project Organization, extend to all quality- 
related controls and activities. The quality control (QC) and quality assurance (QA) elements 
address essential project-specific components. The project-specific QAIQC requirements are 
aimed at preventing substandard or erroneous actions from occurring in these essential areas. 

The following documents have been used to prepare this QAPP: 
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Interim Guidelines and Specijkations for Preparing Quality Assurance Project Plans, 
U.S. EPA 1983; 

Guidance for Preparation of Combined Work/Quality Assurance Project Plans for 
Environmental Monitoring, U. S . EPA 1984; 

U.S. EPA Contract Laboratory Program, Statement of Work for Organic Analyses, 
Doc. No. OLMO1.O including revisions through 0LM01.8, August 1991. 

U.S. EPA Contract Laboratory Program Statement of Work for Inorganic Analysis 
Multi-Media, Multi-Concentration, Documentation No. ILM03 .O. 
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2.0 PROJECT DESCRIPTION 

2.1 Site Location 

The Port Jervis former MGP site is located in the western portion of Port Jervis, New York, 400 
feet northeast of the Delaware River. The site consists of a 1.2f -acre commercial/industrial 
parcel. The property is currently occupied by an O&R service center. The site is bounded by 
Brown Street (north), King Street (east), Pike Street (south), and Water Street (west). 

2.2 Site History 

The Port Jervis former MGP site was an active gas manufacturing facility from as early as 1880 
to at least 1945. The site history is presented in detail in the attached work plan. 

2.3 Project Goals and Objectives 

The PSA will address each of the following. 

Physical Setting and Site Description 
Surrounding Land Use and Demographics 
Site Operational History 
Site Geology and Hydrogeology 
Nature and Extent of Chemical Constituents 
On-Site and Off-Site Impacts 
Potential Receptors 
Preliminary Risk Evaluation 
Interim Remedial Measure Identification, as appropriate 
Applicable Remedial Strategies 

The work plan details the methods and practices to be utilized during field sampling. For further 
details, see the project scope of work and the project work plan. 

2.4 Project Schedule 

The schedule for the field investigation is given in the following table. 
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Field Investigation Schedule 

Activity 

Mobilization, Site Set Up 

Surface-Soil Sampling 

Test Pit Excavation 

Boring Installation, Well Installation 

Well Development 

Groundwater Sampling 

Well Surveying 

Time FrameIDate 

TBD 
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3.0 PROJECT ORGANIZATION 

GEIIAtlantic is responsible for the implementation of this project, including supervision of 
subcontractor activities, field activities, and the evaluation and interpretation of data. 

An organization chart showing positions and reporting relationships is presented in Figure 1. Key 
GEIIAtlantic personnel assigned to this project are: 

In-House Consultant: 
Project Manager: 
Quality Assurance Officer: 
Health and Safety Officer: 
Field Team Leader: 
Project Engineer: 
Project Risk Assessor: 
Public Relations Representative: 

John Ripp 
Martha Mayer 

Lorie MacKinnon 
Robert Breeding, C .H .M.M., R.E.P. 

John Bogdanski 
Sharon Owen, P.E. 

Kurt Franzen, Ph.D. 
Jerry Ackerman 

The primary responsibilities of key personnel positions are described in Table 1. 

Analytical services will be provided by Nytest Environmental. Certifications under the New York 
State Environmental Laboratory Approval Program are summarized in Table 2. 

Subcontractors participating in this project are: 

Prime Contract Laboratory IEA Corporation 
200 Monroe Turnpike 
Monroe, CT 06468 

Driller Aquifer Drilling and Testing 
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T a b l e  1 

Position 

In-House Consultant 

Project Manager 

Quality Assurance Officer 

Health and Safety Officer 

Field Team Leader 

Environmental Engineer 

Project Risk Assessor 

Public Relations 
Representative 

Key Pro jec t  

GEIIAtlantic Key 
Personnel 

John Ripp 

Martha Mayer 

Lorie MacKimon 

Robert Breeding 

John Bogdanski 

Sharon Owen 

Kurt Franzen 

Jerry Ackerman 

P e r s o n n e l  and Responsibi l i t ies  

Areas of Responsibility 

will ensure that the required resources are made available to 
accomplish the project objectives 
overall program oversight 
senior technical review 
client contact on strategic issues 

project management and client contact 
technical review and schedule 
personnel and resource management 

data validation 

review of subcontractor Health and Safety Plan and procedures 
assignment of site-specific Health and Safety Officers 

coordination of subcontractors 
technical project and status report preparation 

characterization of site subsurface 

perform preliminary risk evaluation 

provide PR services when needed 
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Table 2 
Laboratory Certification 

State Analyses Responsible Agency 
Environmental Laboratory Approval 

Program Certification Number 

IEA Corporation 

New York Department of Health CLP 
Drinking Water 
Non-Potable Water 
SolidIHazardous Waste 
Air and Emissions 

101181 
101975 
101 177 
101 180 
101 179 
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4.0 QUALITY ASSURANCE OBJECTIVES 

This section establishes the QA objectives for measurements that are critical to the project. The 
QA objectives are developed for relevant data quality indicators. The data quality indicators 
include method detection limit, precision, accuracy, completeness, representativeness, and 
comparability. The data quality objectives (DQOs) are based on project requirements and ensure: 
(1) that the data generated during the project are of known quality, and (2) that the quality is 
acceptable to achieve the project's technical objectives. Analytical options available to support the 
DQOs are defined in five general analytical levels, as presented in Table 3. The analytical support 
level is chosen to ensure that the established DQOs can be attained. 

Table 3 
Analytical Support Levels 

These levels are distinguished by the types of technology, documentation used, and degree of sophistication, as follows. 

Level I: Field Screening. This level is characterized by the use of portable instruments to provide real-time data to 
assist in the optimization of sampling point locations and for health and safety support. Data can be generated 
regarding the presence or absence of certain contaminants (especially volatiles) at sampling locations. Air 
monitoring. 

Level 11: Field Analysis. This level is characterized by the use of portable analytical instruments which can be used 
on site or in mobile laboratories stationed near a site (close-support laboratories). Depending upon the types of 
contaminants, sample matrix, and personnel skills, qualitative and quantitative data can be obtained. Headspace 
analyses. 

Level 111: Laboratory Analysis. Using methods other than the CLP RAS, this level primarily supports engineering 
studies using standard EPA-approved procedures. Note: Some procedures may be equivalent to CLP RAS without the 
CLP requirements for documentation. MSE, PAC. 

Level IV: CLP Routine Analytical Services (RAS). This level is characterized by rigorous QAlQC protocols and 
documentation and provides qualitative and quantitative analytical data. Some regions have obtained similar support 
via their own regional laboratories, university laboratories, or other commercial laboratories. Confirmation 
Analyses, TCLP, TCL, TAL, total CN. 

Level V: Non-standard methods. Analyses which may require method modification andlor development. CLP 
Special Analytical Services (SAS) are considered Level V. 

Procedures to assess the data quality indicators are given in Section 14.0. 

4.1 Required Quantification Limit 

The required quantification limit is the quantitative analytical level for individual analytes needed 
to make decisions relative to the objectives of the project. Quantitative limits may be expressed 
as the method detection limit or some quantitative level defined in terms relative to the program. 
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It should be noted that there is some ambiguity in the definitions and use of terms that define 
quantification limits. The method detection limit (MDL) presented herein is a well-defined and 
accepted entity, although attainable only under ideal laboratory conditions. 

Method Detection Limit. The MDL is the minimum concentration of a substance that can be 
measured and reported with 99 percent confidence that the analyte concentration is greater than 
zero. MDL is determined from analysis of a sample in a given matrix type containing the analyte. 

Practical Ouantitation Limit. The practical quantitation limit (PQL) is the concentration in the 
sample that corresponds to the lowest concentration standard of the calibration curve. 

4.2 Precision 

Precision is an assessment of the variability of measurements under a given set of identical 
conditions. In environmental sampling, precision is the result of field sampling and analytical 
factors. Precision in the laboratory is easier to measure and control than precision in the field. 
Replicate laboratory analyses of the same sample provide information on analytical precision; 
replicate field samples provide data on overall measurement precision. The difference between 
the overall measurement precision and the analytical precision is attributed to sampling precision. 

Laboratory analytical precision will be estimated by analyzing samples in duplicate: either the 
unspiked sample and its duplicate(s) or the matrix spike and matrix spike duplicate samples. 
Duplicate field samples will be analyzed to estimate variability caused by both field and laboratory 
procedures. 

Duplicate field samples will be taken as indicated in the work plan. 

4.3 Accuracy 

The complete train of events involved in the measurement system, from sampling to analysis, 
affects the accuracy of the data generated. 

Laboratory accuracy will be determined by using standard reference materials of known and 
traceable purity and quality, system monitoring compounds, compound spikes, matrix spike 
samples, and duplicate laboratory control samples. The Nytest Environmental QAP discusses the 
QAIQC procedures to be used in the analytical testing for this project (Attachment A), including 
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a check for system accuracy in the absence of matrix effects. This will be accomplished by the 
preparation and analysis of spiked method blanks or laboratory control samples (LCS). 

Accuracy will be expressed as a percentage of the true value [(X-T)100/T]. 

For field analytical measurements, equipment and instruments will be calibrated by using known 
standards as follows: 

GEIIAtlantic Technical Procedure No. 1050 - Operation and Calibration of the 
Century Organic Vapor Analyzer Model OVA - 128 (calibrated using methane, 100 

P P ~ ) .  

GEIIAtlantic Technical Procedure No. 1051 - Operation and Calibration of the HNu 
System Photoionizer Model PI-101 (Ionizable Volatile Organics) (below 10.2 ev) 
(calibrated using isobutylene, 100 ppm). 

Calibration gases are supplied by: 

Hazco Services 
Liquid Carbonic 
Chicago, IL 60603 

Calgaz 
AlphagazILiquid Air 
Cambridge, MD 21613 

Scott Specialty Gases 
Wakefield, MA 

4.4 Representativeness 

Representativeness is a measure of how closely the data collected portray the conditions of the site 
under investigation. Standard operating procedures (SOPS) will be used in sample collection to 
ensure that the sample is truly representative of the condition of the site for the matrix being 
sampled. 

The sampling plan and sampling procedures to be used are discussed in Section 5 .O. 

- 
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4.5 Comparability 

Comparability is a qualitative parameter expressing confidence that one set of data can be 
compared with another. Standardized sampling and analytical procedures will be used to ensure 
that the reported data can be used in comparison with any future site investigations. To facilitate 
data comparison, the data-reporting format as presented below will be used: 

Conventions (units reported as): for solids - weightlunit weight (i.e., mglkg) 
for liquids - weightlunit volume (i.e., pglliter) 

Use common chemical name with corresponding CAS code. 
Report all data for soils on a dry-weight basis. 

4.6 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement system 
compared with the amount that was anticipated. The objective for completeness is a sufficient 
amount of valid data to achieve a predetermined statistical level of confidence. Critical samples 
must be identified and plans must be formulated to secure requisite valid data for these samples. 

GEIIAtlantic anticipates that 90 percent of the data will be complete. The following precautions 
have been taken to ensure that this percentage will be met: materials for critical parameters will 
be retained, if resampling is required; strict adherence to holding times will be required. 

- 
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5.0 SAMPLING PROCEDURES 

5.1 Sample Types, Location and Frequency 

The subsurface-soil sampling program will be implemented through the placement of three soil 
borings. The boring locations and analytical rationales are given in the work plan. Soil borings 
will be advanced by a hollow-stem auger drill rig. Drilling and sampling operations will be 
conducted in accordance with GEIIAtlantic Technical Procedure No. 1021, Field Procedures for 
Collection of Subsurface Soils, July 1 ,  1986. 

Logging and screening of soils will be conducted in accordance with GEIIAtlantic Technical 
Procedure No. 1030, Field Procedures for Logging Subsuvace Conditions During Test Borings 
and Well Logging, July 1 ,  1986. 

GEIIAtlantic will collect a maximum of one subsurface-soil sample per boring to chemically 
characterize obvious wastes and to determine if MGP wastes are present. Soil samples for 
laboratory analysis will be collected based on field observations and field instrument readings in 
accordance with GEIIAtlantic Technical Procedure No. 102 1,  Field Procedures for Collection of 
Subsurface Soils, July 1 ,  1986. 

GEIIAtlantic will collect one sediment sample. This sample will be taken in accordance with 
GEIIAtlantic Technical Procedure No. 1022, Field Procedures for Collection of Surface Water and 
Sediment Samples for Hazardous Waste Determination. 

Sample collection equipment and QC procedures during sampling will be in accordance with those 
described in GEIIAtlantic Technical Procedure No. 1021, Field Procedures for Collection of 
Subsu@ace Soils, July 1 ,  1986. 

Three groundwater monitoring wells will be installed as shown in the work plan. The specific 
location of each well screen will be determined in the field based on depth to water table. The 
wells will be developed in accordance with GEIIAtlantic Technical Procedure No. 1023. Water 
level measurements will be taken before and after well development. 

Three groundwater samples will be collected from wells installed during the drilling program 
according to the rationales and analytical summaries in the work plan. Prior to obtaining a sample 
from each well, the groundwater level will be measured to the nearest 0.1 foot with an electronic 
water level meter. 
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Following the measurement of the water levels and prior to collection of samples, an amount of 
water equal to approximately three well volumes will be purged. Purging will be accomplished 
with a peristaltic pump, at a flow rate of 500 millimeters/minute (mllmin). Purging of wells will 
be conducted in accordance with GEIIAtlantic Technical Procedure No. 1023. 

Containers with appropriate preservatives will be supplied by the appropriate laboratory. A list 
of containers, preservatives, and sample holding times is presented as Table 4. 

All-weather bound field notebooks will be used to record all field information relevant to 
sampling, such as sampling history, sampling conditions, and analyses to be performed. 

All referenced GEIIAtlantic Technical Procedures are presented in Appendix A of the work plan. 

5.2 Sample Identification 

Each sample will be identified using an alpha numeric code to be used in all field notes, chain-of- 
custody forms, and laboratory reports. The sample identification system will consist of the letters 
RP for site identification, sample type, and number. 

Example: PTGW0501 = Port Jervis Groundwater Sample One from Monitoring Well 
Number 5. 

Waterproof labels marked with indelible ink, or equivalent, will be used on all sample containers. 

5.3 Equipment Needed for Sampling, Preservation, and Decontamination 

Equipment needed for sampling, preservation, and decontamination is presented in Table 5. 
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Table 4 
Solids and Liquids 

Sample Quantities, Containers, 
Preservatives, and NYSASPa Analyses 

Analysis Container 

Solid Phase 

Preservative 

VOC 

SVOC 

TAL Metals 
Cyanide 

Holding Time 

(2) 40-ml glass vials with Teflon septums 

16 oz. wide-mouth glass with Teflon-lined cap 

16 oz. wide-mouth glass with Teflon-lined cap 

Liquid Phase 

4°C 

4°C 

4°C 

7 days 

7 days 

6 months 
12 days 

VOC 

SVOC 

TAL Metals (filtered) 
Cyanide 
Total Phenols 

a. New York State Analytical Services Protocols (12191) 
VTSR - verified time of sample receipt 
HCL - hydrochloric acid 
H N O ~  - nitric acid 
H,SO, - sulfuric acid 
NaOH - sodium hydroxide 

(2) 40-ml glass vials with Teflon septums 

(2) 1-liter glass with Teflon-lined cap 

1-liter plastic with Teflon-lined cap 
1-liter plastic with Teflon-lined cap 
1-liter glass with Teflon-lined cap 

4"C0.008%Na2S20,5HCLpH<2 

4°C 

H N O ~  pH < 2 
NaOH pH > 12 
H2S0, pH < 2 

7days@4"C 
10 days with HCL 

5 days from VTSR 
6 months 
12 days 
26 days 
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Methanol (0.1) 

Deionized/Distilled Water 

Squeeze bottles (polyethylene) 

Sprayers (large) 

Plastic Bucket 

Scrub Brushes (large) 

Folding Tables 

Paper Towels 

Aluminum Foil 

Hand Auger 

Split Spoons 

Latex Gloves 

Folding Ruler 

Measuring Tape 

Stainless-Steel Bowls 

Stainless-Steel Spoons 

Decontamination 

Decontamination 

Decontamination 

Decontamination 

Decontamination 

Decontamination 

Decontamination, sampling 

Cleaning 

Protect clean equipment 

Soil sampling 

Subsurface sampling 

Sampling 

Sampling 

Sampling 

Sampling 

Sampling 



Port Jervis QAPP 
Orange & Rockland Utilities, Inc. 

March 9, 1998 1 7 

@ GEI Consultants, Inc. 

Respirators, Cartridges 

Tyvek Suits 

Hard Hats 

Hearing Protection 

Safety Shoes 

Boot Covers 

Personal safety 

Personal safety 

Personal safety 

Personal safety 

Personal safety 

Personal safety 
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6.0 SAMPLE CUSTODY 

Sample custody and control procedures are an integral part of any field operation. Sample custody 
is often implemented through chain-of-custody procedures. 

The objective of the chain-of-custody procedure is to document the history of each sample and its 
handling, from collection through final disposition after analysis has been performed. Chain-of- 
custody procedures may be mandated for certain investigations, especially if the data being 
generated will be used in any legal proceedings. Whether mandated or not, chain-of-custody 
procedures should be standard operating procedures for site investigations. 

Chain-of-custody procedures will be used for all samples collected during this investigation. A 
sample chain-of-custody form is given as Attachment B. 

Samples, until shipped, will be retained at all times in the field crew's custody. Samples will be 
shipped to the appropriate laboratory at the end of each day or every other day by an overnight 
courier. The scheduling of sample shipping to the laboratory will be timed to ensure meeting 
sample holding times. All samples will be kept on ice or refrigerated and protected from the 
sunlight until shipped. 

Accountability for samples collected will be the responsibility of John Bogdanski, the Field Team 
Leader. Sample custody seals will be placed over each sample shipping container lid so that any 
tampering can be detected. 

After accepting custody of the shipping containers, the laboratory will document the receipt of the 
shipping containers by signing the chain-of-custody record. The laboratory will record the date 
and time of receipt, assess the condition of the shipping containers and sample bottles, and look 
for other potential discrepancies. 

The laboratory sample custodian will bring discrepancies to the attention of the laboratory program 
administrator for reconciliation with the appropriate field investigators. After all discrepancies 
are resolved, the laboratory will acknowledge receipt of the samples and return a signed copy of 
the chain-of-custody form. 

The laboratory procedures for sample receipt and sample security are detailed in the Nytest 
Quality Assurance Plan. 

- 
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7.0 DECONTAMINATION 

7.1 Decontamination Sequence and Procedure 

Decontamination procedures will be followed as specified in GEIIAtlantic Technical Procedure 
No. 1060, Cleaning Procedure for Sampling Devices Used In Environmental Site Investigations, 
February 28, 1990. Specifically, heavy equipment such as augers, drill rods, and the backhoe will 
be steam-cleaned in the decontamination area over a portable trough to collect wastewater. 
Immediately adjacent to the equipment decontamination area there will be facilities for boot and 
glove washing, disposable coverall removal, and hand washing. Wastewater from equipment and 
personnel decontamination activities will be consolidated in 55-gallon drums for proper disposal. 

7.2 Decontamination Location 

The decontamination location will be determined at the time of site mobilization. 

- 
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8.0 CALIBRATION PROCEDURES AND FREQUENCY 

All analytical equipment will be calibrated according to known standards to maintain QAIQC 
objectives. 

Field equipment will be calibrated by GEIIAtlantic personnel according to the manufacturer's 
instructions and GEIIAtlantic's Technical Procedures. 

The following field instruments will be used during this investigation. 

Century Organic Vapor Analyzer Model OVA-128 - calibrate each day before use 
using GEIIAtlantic Technical Procedures, QA Procedure No. 1050, Operation and 
Calibration of the Century Organic Vapor Analyzer Model OVA-128, July 1, 1986. 

Calibration procedures for laboratory equipment will be performed as written in the Nytest 
Environmental QAP. 

- 
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9.0 ANALYTICAL PROCEDURES 

The analytical methods listed in Table 6 will be used for analysis of samples for this investigation. 
These methods have been chosen to meet the data quality objectives outlined in Section 4.0. 

- 
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Table 6 
Analytical Methods 

Analytes 

Volatile Organics, 

Semivolatile Organics 

PCBs 

TAL Metals 

Cyanide 

Method 

EPA Method 8260 

EPA Method 8270 

EPA Method 8082 

EPA Method 6000/7000 series 

EPA Method 9012 

Matrix 

Subsurface Soils, Water 

Soil, Water 

Soil, Water 

Soil, Water 

Soil, Water 





Port Jervis QAPP 
Orange & Rockland Utilities, Inc. 

March 9. 1998 2 7  

10.0 DATA REDUCTION, VALIDATION, AND REPORTING 

10.1 Data Verification 

Critical functions for determining the validity of generated data are: (1) strict adherence to the 
analytical methods, (2) assurance that the instrumentation employed was operated in accordance 
with defrned operating procedures, (3) assurance that quality parameters built into the analytical 
procedures have been adhered to, and (4) confirmation that the data quality objectives have been 
met. 

10.2 Data Reduction 

Raw field data will be summarized by using a format that will facilitate interpretation, analysis, 
and evaluation. The data will be presented as tables, well logs, maps, charts, and graphs, as 
considered appropriate by the project manager. 

10.3 Data Reporting 

1 0.3.1 Laboratory Deliverables 

Laboratory deliverables will consist of a hard-copy New York ASP Category B 
data package containing: 

a summary of laboratory activities performed for this project; 

a list of laboratory identifications, project identification numbers, and field 
descriptions for all samples, blanks, and QA samples; 

a summary of exceeded holding times with explanations; 

a table showing sample identification, analytical parameter, date of laboratory 
receipt, extraction date, date analyzed, and re-extraction and reanalysis dates; 

QA discussion for each parameter, including analytical anomalies, corrective 
actions, and samples lost; 

copies of field chain-of-custody records; 

- 
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detection limits for all parameters; and 

summary data sheets for all analyses with the corresponding instrument 
calibration and QA test forms. 

10.3.2 Field Data 

Field data will be reviewed by the technical supervisory staff for completeness and 
representativeness. 

10.3.3 Technical Report 

The verified field and analytical data will be used to prepare the PSA Report. In 
addition to descriptions of project methods, materials, and findings, the technical 
report will include: (1) changes to the original QAPP and the rationale for these 
changes, and (2) a summary of any limitations to the use of the data with 
conclusions on how these limitations affect the project objectives. 

5- 
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11.0 INTERNAL QUALITY-CONTROL CHECKS 

I 

Field and laboratory quality-control checks will be used to ensure project data quality objectives. 
QC checks will include replicates, split samples, spiked samples, blanks, laboratory control 

I samples, internal standards, surrogate samples, calibration standards, and reagent checks. 

1 1 . I  Internal Checks for Laboratory Activities 
4 

-. Internal quality-control checks for laboratory activities will be performed as specified in the Nytest 
1 QAP. 

1 1.2 Internal Checks for Field Activities 
4 

QAIQC procedures for field activities will include the collection of field blanks, field replicates, 
I trip blanks, matrix spikes, and matrix spike duplicates. Duplicates will be collected as scheduled 

in the work plan. 

- 
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12.0 PERFORMANCE AND SYSTEM AUDITS 

Audits are an independent means of: (1) evaluating the operation or capability of a measurement 
system, and (2) documenting the use of QC procedures designed to generate data of known and 
acceptable quality. 

12.1 Field Audits 

Field audits will assess sample collection protocols, determine the integrity of chain-of-custody 
procedures, and evaluate sample documentation and data-handling procedures. Field audits will 
be scheduled by the project QA officer, project manager, or principal-in-charge, at their 
discretion. Written records of audits and any recommendations for corrective action will be 
submitted to the project manager. 

12.2 Contract Laboratory Audit 

Nytest was audited previously by GEIIAtlantic. A repeat review of laboratory operations will be 
performed. 

- 
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13.0 PREVENTIVE MAINTENANCE 

Preventive maintenance will be performed on field equipment in accordance with the 
manufacturer' s recommendations. 

Century OVA-128 - as detailed in GEIJAtlantic Technical Procedures, QA Procedure 
No. 1050, Operation and Calibration of the Century Organic Vapor Analyzer Model 
OVA-128, July 1, 1986. 

YSI Model 3580 Water Quality Monitor (pH, Oxid./Red. potential, conductivity, 
temperature). Manufacturers' instructions for YSI Model 3530 pH Electrode, YSI 
3550 Sample Chamber, YSI 3510 Temperature Probe, YSI 3540 - ORP Electrode, 
and YSI 3520 Conductivity Cell. 

- 
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14.0 SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA 
I QUALITY INDICATORS 

QC analyses conducted as a part of the testing program will provide a quantitative quality 
1 assessment of the data generated and their adherence to the data quality indicators. The data 

quality indicators ensure that the quality assurance objectives for the project are met. 

.. 
14. I Method Detection Limit 

1 The MDL is defined as follows for all measurements: 

where: s = standard deviation of the replicate analysis; 

- student's t-value for a one-sided, 99 percent confidence level and a t(n-1, l-a=o,w) - 
standard deviation estimate with n-1 degrees of freedom. 

The MDLs calculated by the laboratory are determined under "ideal" conditions. MDLs for 
environmental samples are dependent on the sample aliquot, the matrix, the concentration of 
analyte, and any interferences present in the matrix, the percent of moisture, dilution factor, etc. 
The MDL for each sample analysis will be adjusted accordingly. 

Practical Ouantitation Limit. The PQL is the concentration of an analyte in the sample that 
corresponds to the lowest concentration standard of the calibration curve. As with the MDLs, the 
PQLs are dependent on the sample aliquot, the final sample volume, the percent of moisture, 
dilution factor, etc. 

The PQL is determined as follows: 

Lowest cone. std (ng)  Sample aliquot (mL or g )  
PQL = x x DF x 

100 

Volume injected (uL) Final volume (mL) (100 -PM) 

where: DF = dilution factor, including all dilutions or lost samples not accounted 
for in "sample aliquotlfinal volume" ratio; 

PM = percent moisture for solid samples. 
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Analytes that are not detected in the sample analysis are reported on the data reporting form with 
the quantitation limits and a nondetect designation. Analytes identified above the MDL but below 
the quantitation limits are reported with the calculated concentration and an estimate designation. 
The estimate designation indicates that the concentration is estimated based on the assumption that 
the system is still linear below the calibration curve. 

14.2 Precision 

Variability will be expressed in terms of the relative percent difference or deviation (RPD). 

When only two data points exist, the RPD is calculated as: 

(Larger Value - Smaller Value) 
RPD = x 100% 

[(Larger Value + Smaller Value)/2] 

For data sets greater than two points, the percent relative standard deviation (percent RSD) is used 
as the precision measurement. It is defined by the equation: 

Standard Deviation 
Percent RSD = x 100% 

Mean 

Standard deviation (SD) is calculated as follows: 

where: SD = standard deviation 
y, = measured value of the ith replicate 

Y = mean of replicate measurements 
n = number of replicates 

For measurements such as pH, where the absolute variation is more appropriate, precision is 
usually reported as the absolute range (D) of duplicate measurements: 

7 
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D = 1 first measurement - second measurement 1 

or as the absolute standard deviation previously given. 

RPD, %RSD, and D are independent of the error of the analyses and reflect only the degree to 
which the measurements agree with each another, not the degree to which they agree with the 
"true" value for the parameter measured. 

14.3 Accuracy 

Accuracy is related to the bias in a measurement system. Accuracy describes the degree of 
agreement of a measurement with a true value. Accuracy will be expressed as percent recovery 
for each matrix spike analyte by using the following equation: 

Css - Cus 
% Recovery = X 100% 

Csa 

where: Css = measured concentration in spiked sample; 
Cus = measured concentration in unspiked sample; 
Csa = known concentration added to the sample. 

Accuracy for a measurement such as pH is expressed as bias in the analysis of standard reference 
sample according to the equation: 

Bias = pH, - pH, 

where: pH, = measured pH; 
pH, = the true pH of the standard reference sample. 

14.4 Representativeness 

Representativeness is a qualitative statement that expresses the extent to which the sample 
accurately and precisely represents the characteristics of interest of the study. Representativeness 
is primarily concerned with the proper design of the sampling program and is best ensured by 
proper selection of sampling locations and the taking of a sufficient number of samples. It is 
addressed by describing the sampling techniques, the matrices sampled, and the rationale for the 
selection of sampling locations. 

GEI Consultants, Inc. 
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14.5 Comparability 

Comparability is a qualitative parameter expressing the confidence that one set of data can be 
compared to another. Comparability is possible only when standardized sampling and analytical 
procedures are used. 

14.6 Completeness 

Data completeness is a measure of the amount of useable data resulting from a measurement effort. 
For this program, completeness will be defined as the percentage of valid data obtained compared 
to the total number of measurements necessary to achieve our required statistical level of 
confidence for each test. 

- 
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15.0 CORRECTIVE ACTION 

If unacceptable conditions are identified as a result of audits or are observed during field sampling 
and analysis, the QA officer and the project leader will document the condition and initiate 
corrective procedures. The specific condition or problem will be identified, its cause will be 
determined, and appropriate action will be implemented. 

A corrective action memorandum will be prepared, documenting the problem and detailing the 
corrective action to be initiated. 

Corrective actions may include, but are not limited to, the corrective action matrix presented 
below. 

The efficacy of any corrective action will be assessed by project management to ensure that the 
deficiency or problem has been adequately addressed. 

Cor r ec t i ve  Act ion  Matr ix 

- 
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Problem 

Sample exceeded holding time criteria. 

Field instruments are not within calibration limits. 

Procedures are observed that are not in accordance with the 
QAPP. 

Cor r ec t i ve  Ac t i on  

Resample and reanalyze. 

Calibrate instrument and retest once an acceptable 
calibration has been obtained. 

QA officer is notified and involved personnel are retrained. 
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

' 6  

Effective management of environmental investigations requires timely assessment and review of 
field and laboratory activities. The QA officer will be the interface between management and 

J project activities in matters of project quality. 

The QA officer will review the implementation of this QAPP. Reviews will be conducted at the 
I 

completion of field activities and will include the results of any audits and an evaluation of data 
-. quality. 

\ 1 

The contract laboratory will submit QA reports as part of their deliverable analytical data 
packages. 

4 
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