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1.0 INTRODUCTION 

This Field Sampling Plan (FSP) describes in detail the field procedures for the 

Remedial Investigation/Feasibility Study (RI/FS) at the Franklin Bums Site (Site) in 

Franklin Township, Gloucester County, New Jersey. The purpose of the FSP is to assure 

that samples are properly collected, handled, and transported to the laboratory and that 

sampling and handling procedures are fully docimiented. This is designed to avoid cross-

contamination of samples, samples being improperly preserved and samples not being 

analyzed for the appropriate constituents. The sampling and data collecting methods 

described in the FSP are consistent with the U.S. Envirorunental Protection Agency's 

(USEPA) "A Compendium of Superfund Field Operations Methods" (EPA/540/P-87/001, 

OSWER Direction 9355.0-14, December 1987), the Region H CERCLA Quality Assurance 

Manual, Final Copy, Revision 1, October 1989 and Malcolm Pimie's Standard Operating 

Procedures. 

Each member of the field team wiU be required to read this document and to 

understand the procedures that he or she is to follow in the field before beginning work at 

the Site. In addition, each field team member will be required to read and to indicate that 

he/she understands the Site Health and Safety Plan (HASP) before initiating field activities. 

It is recognized that field conditions may differ from those expected. As a result, 

it may be necessary to change some of the procedures described in the FSP. The Malcolm 

Pimie Site Quality Assurance Officer, the ARCS II PMO QA Manager/Deputy Manager 

and the USEPA will be advised of any need to change procedures. After the changes have 

been agreed to, the revised procedures will be documented and attached to the FSP as an 

addendum. Copies of the FSP (minimum of one) will be kept at any field office at all times. 
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2.0 SITE BACKGROUND 

A comprehensive review of background information used to design the field 

investigation is presented in the Draft Final Work Plan for this Site dated Febmary 1994. 

A sunmiary of the important aspects of that background research is presented below. 

2.1 SITE DESCRIPTION 

The Site consists of seven separate land parcels in rural residential areas, referred 

to as Subsites 1 through 7, located in Franklin Township, Gloucester County in the State of 

New Jersey, as shown in Figures 2-1 and 2-2. The subsites were used for the buming of 

insulated wire and possibly other electrical components, including transformers and 

capacitors, for the recovery and sale of copper. The buming operations resulted in the 

generation of ash piles containing significant concentrations of metals, and in some cases 

PCBs, and/or dioxins and furans. Of the seven subsites, five are located in dose proximity 

to each other along a portion of the Hayes Branch (Subsites 1, 3, 4, 5 and 6), with the 

remaining two subsites at approximately 3 miles (Subsite 2) to the north and approximately 

2 miles (Subsite 7) to the northeast of the clustered subsites. All of the seven subsites are 

located within the following geographic coordinates: latitude 39' 35' 00" north to 39° 39' 

00" north and longitude 75'* 1' 00" west to 75" 2' 30" west. 

The Site is located in the Atlantic Coastal Plain Physiographic Province, which is a 

gentiy undulating plain with low topographic relief. Ground elevations at the Site range 

from 90 to 150 feet above mean sea level (MSL). In the vicinity of Subsites 1, 3, 4, 5 and 

6, surface water drains to the north towards the Hayes Branch and adjoining wetiands 

(Figure 2-2). In the vicinity of Subsite 2, surface water flows toward the Jericho Branch in 

a west-southwest direction (Figure 2-2). Drainage from Subsite 7 flows to Middle Branch 

to the southwest of the Site (Figure 2-2). All of these tributaries eventually join the Indian 

Branch or the Scotiand Run, which flow into Malaga Lake. Malaga Lake discharges via the 

lower reaches of Scotiand Run into Willow Grove Lake. Willow Grove Lake feeds into the 

Maurice River which discharges into the Delaware Bay at Port Norris, New Jersey. 
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22 GEOLOGIC AND HYDROGEOLOGIC SETTING 

The Site is underlain by xmconsolidated water-bearing geologic formations. The 

formations are approximately 400 feet to greater than 1,300 feet thick and rest on crystalline 

basement rock. The oldest sediments are the continental deposits of the Potomac Group. 

The imconsolidated formations range in age from Cretaceous to Quaternary and 

consist of clay, silt, sand, and gravel of both marine and nonmarine origin. The unconsoli­

dated formations dip to the southeast and thicken oceanward so that each succeeding 

younger formation is less inclined than the formation upon which it rests. The sediments 

unconformably overlie crystalline basement rock which dips generally to the southeast at 80 

feet per mile in the region of the Site. The crystalline basement rock is the Wissahickon 

Formation (Precambrian) that consists largely of schist and gneiss (Hardt and Hilton, 1969). 

Three regional imconsolidated formations are significant to this study; the Bridgeton 

Formation, the Cohansey Formation (also known as the Cohansey Sand) and the Kirkwood 

Formation. 

The Pleistocene age Bridgeton Formation lies unconformably over the Cohansey. 

It is composed of well-sorted tine to coarse-grained quartzose sand and gravel. The 

Bridgeton Formation ranges from zero to 50 feet in thickness in the County and occurs as 

the surficial material in topographically higher areas near the Site. The bum areas (Subsites 

1 through 7) are all located on the Bridgeton Formation; however, the Cohansey Sand 

outcrops in low-lying areas between subsites. Wetiands and streams in the Site area are 

typically found on outcrops of the Cohansey Sand. 

The Miocene to Pliocene age Cohansey Sand is predominantly a light-colored quartz 

sand containing minor amoimts of pebbly sand, fine to coarse-grained sand, silty and clayey 

sand, and interbedded clay (Rhodehamel, 1973). The formation ranges in thickness from 

a few feet to 130 feet. Some local clay beds within the Cohansey Sand are relatively thick. 

The lithology of the Miocene age Kirkwood Formation is variable; however, it is 

generally finer grained than the overlying Cohansey Sand. In the subsurface updip from the 

coast, fine to mediimi sand and silty sand are common and regionally extensive day beds 

occur in the basal part of this formation. The Kirkwood Formation ranges in thickness from 

50 feet at its outcrop to 160 feet in the southem part of the County. At this time, the depth 

to the Kirkwood Formation is not well defined for the Site area. 
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It is suspected that the Site geology is similar to the regional geology in that the 

lithology of the Miocene age Kirkwood Formation is variable; however, it is generally finer 

grained than the overlying Cohansey Sand. Regionally, in the subsurface updip from the 

coast, fine to medium sand and silty sand are common and regionally extensive clay beds 

occur in the basal part of this formation. 

The U.S. Soil Conservation Service (USDA, 1962) has classified soils as the Aura-

Sassafras sandy loams and Downer sandy loams. The Sassafras series is described as a 

poorly-graded sand and silt-sand mixture over silty sand and gravel. Excess water drains 

through the soil readily. The Downer series contains less clay than the Sassafras series in 

the subsoil and is also well drained. 

The water table at the Site is assumed to occur in either the Bridgeton or Cohansey 

Formations based on the regional hydrogeology described by Rhodehamel, 1973, and Hardt 

and Hilton, 1969. Because both of these formations are relatively permeable there is littie 

distinction between their aquifer characteristics and they form a single aquifer (Rhodeham­

el, 1973). A review of the portions of USGS quadrangles presented in Figure 2-2, indicate 

that the area is divided by several small streams separated by low ridges. Hardt and Hilton, 

1969, have reported that base flow of streams draining the Cohansey Sand, in the outcrop 

areas, is ground water discharge from the aquifer and, the water table typically mimics the 

topography and therefore, ground water divides generally coincide with the low ridges 

(topographic highs). Therefore, as reported, it is expected that ground-water recharge on 

the topographic highs discharges into the streams below. 

Based on a review of the USGS quadrangles, Subsites 1, 3,4, 5, and 6 are all located 

in the same shallow flow system. This system, therefore, appears to be controlled by the 

Hayes Branch and the topographic high along Marshall Mill Road. Precipitation that falls 

on these five subsites is expected to eventually recharge Hayes Branch. This flow system 

appears to be a subset of a larger system controlled by the same topographic high and the 

Indian Branch. If any ground water flowing from this Site area underflows Hayes Branch, 

it is expected that it will eventually reach the Indian Branch. K there is a downward vertical 

component, some of the recharge may eventually discharge into deeper aquifers. 

Based on a review of the USGS quadrangles, Subsite 2 is in a flow system originating 

on a small topographic high running north south from Grant Avenue to Sheridan Avenue 

just east of Lincoln Road. This is the topographic divide between the Maurice River Basin 

to the west and the Great Egg Harbor River Basin to the east. Subsite 2 is on the west side 
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of the divide and appears to be in a local ground-water flow system between the divide and 

Jericho Branch, a tributary of the Scotiand Run. 

Based on a review of the USGS quadrangles, Subsite 7 is in a small flow system 

defined by the topographic high between the Indian Branch and the Middle Branch. 

Precipitation falling in this area is expected to eventually reach one of these two streams. 

However, Middle Branch discharges into Indian Branch and is a subset of the larger Indian 

Branch system. Once again, the presence of a downward vertical flow component may 

contribute some of the recharge in this area to deeper aquifers. 

Water levels were measured by ERT in several Geoprobe sampling locations at each 

subsite (Subsites 1 to 7). This information appears to confirm that the water table in the 

area mimics topography. Based on this information, at Subsites 1 and 3, ground water 

appears to be moving northwest towards Hayes Branch. At Subsites 5 and 6, ground water 

appears to be moving north northwest towards Hayes Branch. At Subsite 7, it appears that 

ground water flows both to the southwest towards Middle Branch and to the west towards 

Indian Branch. The ground water at Subsite 2 appears to be moving generally 

east/southeast towards the Jericho Branch. 

23 SITE HISTORY 

Federal and State investigations of the Site indicate that unpermitted copper 

reclamation activities occurred at the subsite locations, beginning in or before the early 

1960s. Piles of scrap insulated copper wire, and possibly capacitors and/or transformers 

were placed on the ground surface and ignited to remove paint and insulation so that the 

remaining copper could be recovered for sale. The buming operations resulted in the 

generation of hard-packed, black ash piles, which have been determined to contain 

significant concentrations of metals, and in some cases PCBs, and/or dioxins and furans. 

Federal and State investigators have indicated that bum activities at Subsite 1 and 

Subsite 2 had originated in the early 1960s and late 1960s, respectively (NUS Corporation, 

1991a, 1991b). In the late 1970s, the NJDEPE and the New Jersey Division Criminal Justice 

Department (NJDCJD) initially investigated the buming operations at Subsites 1 and 2. 

After complaints from several nearby residents were filed, the NJDCJD reinvestigated 

Subsites 1 and 2, in 1986. The Gloucester County Department of Health (GCDH), the 

NJDEPE, and the Franklinville Police Department then began to monitor the pile locations, 
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to determine if the bum operations were continuing. Regulatory actions resulting from 

these investigations included recording complaints from nearby residents, recording 

violations, conducting further investigations, issuing criminal indictments, and issuing a 

directive requiring remediation. 

In May 1987, a directive requiring remedial action on the Subsites was issued by the 

NJDEPE to the owner of the property containing these Subsites. It is reported, however, 

that according to the owner's attorney, the owner was unable to comply with the directive 

due to financial considerations (NUS Corporation, 1991b). When four indictment charges 

were subsequently brought against the owner by the Superior Court of New Jersey, the 

illegal buming operations are reported to have ceased (NUS Corporation, 1991b). 

In February 1989, NJDEPE requested the USEPA assume the lead role in the 

assessment and remediation of Subsites 1 and 2, since the PRP was financially unable to 

comply (NUS Corporation, 1990a, 1990b). In May 1989, the USEPA's Removal Action 

Branch (RAB), in conjunction with the USEPA's TAT, conducted a removal assessment of 

the ash piles associated with Subsites 1 and 2. Removal actions initiated by the RAB, 

included the erection of separate perimeter chain-link fencing around Subsite 1 and Subsite 

2, and the stabilization of the ash and contaminated soil on these two Subsites with a soil 

bonding polymer (Semi-pave). 

In April 1991, USEPA's FIT persormel initiated site investigation (SI) activities at 

Subsites 1 and 2, to determine whether off-site contaminant migration was occurring and 

to assess the potential threat to the envirorunent. 

In April 1992, USEPA's ERT and REAC conducted an extent of contamination 

study at three ash piles (Subsites 3, 4, and 5 (At that time Subsite 5 included what is now 

identified separately as Subsite 6.)) that were not characterized during earlier RAB and FIT 

investigations. Subsite 6 was found to include both a visible ash pile as well as two 

additional areas of ash buried imder several feet of fill (USEPA, 1992). 

In September 1992, the USEPA requested the USEPA/ERT/REAC to further 

delineate metals contamination at Subsites 4, 5 and 6, to perform a similar study at a 

recentiy discovered site (Subsite 7), to collect samples for the evaluation of ground-water 

quality, and to collect ground-water elevation data to evaluate the flow direction and 

gradient (Roy F. Weston, 1993). An additional objective of the investigation was to evaluate 

the metals content of dust and dirt present inside the residence located adjacent to, or on, 

Subsite 5 (Roy F. Weston, 1993). 
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2.4 CURRENT CONDITIONS (as of June 1993) 

During recent Site investigations, USEPA has determined that the polymer is no 

longer effective in controlling dust migration and removal activities were initiated at Subsites 

1, 2 and 3. AU ash and contaminated soil was excavated and stockpiled on-site and 

temporary caps were placed over the piles. Drainage controls will be implemented by the 

USEPA as necessary to divert surface water away from the stockpiles. Post-excavation 

sampling will be conducted by the USEPA to ensure that the removal activities have been 

effective in excavated areas in removing the contaminants to the required levels. In 

addition, removal activities at Subsites 4,5, 6 and 7 are near completion. At Subsites 4 and 

7, all contaminated soil and ash has been excavated and transported to an off-site facility 

for stabilization and disposal. At Subsites 5 and 6, all contaminated soil above the water 

table was removed to meet USEPA's cleanup levels, however, residual soil contamination 

above USEPA cleanup levels remains below the water table. At Subsites 4, 5, 6, and 7, 

excavated areas have been backfilled with clean soil and re-seeded. 

2.5 SUMMARY OF SOURCES AND DISTRIBUTION OF CONTAMINATION 

Sources of contamination on each of the seven subsites resulted from the buming 

of insulated wire, and possibly transformers and/or capacitors, and scrap metal debris. The 

open-buming of these materials resulted in the formation of piles of black ash and scattered 

debris. The ash contains both organic and inorganic compounds with variable levels of 

contamination at each subsite as a result of different biuning histories. 

To date, investigations have been performed at the Site by NJDCJD in 1986, 

NJDEPE in 1987, USEPA/RAB/TAT in 1989 (USEPA, 1990a); USEPA/Environmental 

Services Division (ESD)/FIT in 1991 (NUS Corporation, 1991a; 1991b), USEPA/-

ERT/REAC in 1992-1993 (Roy F. Weston, 1993). The results of these investigations were 

used to prepare the following sununaries of the understanding of chemical contamination 

at each subsite prior to any removal or consolidation of soils. (In addition, 1992-1993 

Removal Actions have taken place at Subsites 4,5, 6 and 7 and 1993 Removal Actions have 

taken place at Subsites 1, 2, and 3. Post-removal data from each of the subsites will be 

reviewed as part of the Remedial Investigation, but have not been presented here.) 
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Existing data indicate that some contamination of ground water by metals may exist. 

In addition, surface water and sediment contamination may exist in the Hayes Branch and 

associated wetiands located to the immediate north of Subsites 1, 5, and 6. The following 

provides a description of contamination detected at all of the subsites. 

Subsite 1 

The results of previous investigations have shown that there is significant metals, 

PCB, dioxin, and furan contamination associated with the ash pile of Subsite 1. Subsequent 

to these investigations, ash and contaminated soils at this Subsite have been excavated and 

stockpiled on-site with a temporary cap placed over the pile. The existence of VOC and 

BN/AE contamination of the soils has not yet been investigated, and the physical 

characteristics of the natural soils at the Subsite, such as grain size, total organic carbon 

(TOC), and cation exchange capacity (CEC) have not been determined. 

Results of the initial ground-water investigation conducted in March 1990 which 

analyzed only for TAL metals and cyanide showed elevated concentrations of metals in the 

ground water. Results of a second ground-water screening event conducted in September 

1992, using a Geoprobe sampler, which analyzed for VOCs, BN/AEs, and inorganics 

including TAL metals and cyanide, indicated that the groimd water contains low concentra­

tions of some metals and organics. However, the organics were qualified as either estimated 

or found in the laboratory blanks. The results of the investigations have not been 

confirmed, and the areal extent of the metals has not been definitely determined. In 

addition, the presence of dioxins and furans in the ground water has not been assessed. 

Based on one sampling event, surface water and sediments have been shown to 

contain metals and very low concentrations of organic compounds both upstream and 

downstream of the Subsite. There is no information on the presence of dioxins or furans 

in the surface water or sediments. In addition, there is no information on conventional 

parameters such as alkalinity, total suspended solids (TSS), total dissolved solids (TDS), 

biochemical oxygen demand (BOD), chemical oxygen demand (COD), TOC, CEC or grain 

size of the sediiiient. 
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Subsite 2 

Previous investigations have shown that the ash pile of Subsite 2 is contaminated 

with metals, PCBs, dioxins, and furans. Subsequent to these investigations, ash and 

contaminated soils at this Subsite has been excavated and stockpiled on-Site with a 

temporary cap placed over the pile. The presence or absence of organic contaminants, 

VOCs and BN/AEs, is based on very limited data, i.e., analyses of one soils sample. In 

addition, there is no information on the physical characteristics of the ash and soil. 

Results of the initial ground-water investigation conducted in March 1990 which 

analyzed only for TAL metals and cyanide showed elevated concentrations of metals in the 

groimd water with (estimated, below CRDL but above IDL) beryllium and mercury 

(estimated) detected at concentrations greater than their respective MCLs, and lead 

detected at concentrations above its Action Level. Chromium and silver data were not 

reported for the March 1990 sampling event since these data were rejected as part of the 

QA/QC validation process. Results of a second ground water screening event conducted 

in September 1992, using a Geoprobe sampler, which analyzed for VOCs, BN/AEs, and 

inorganics including TAL metals and cyanide, indicated that the ground water contains low 

concentrations of organics. However, the organics were qualified as either estimated or 

found in the laboratory blanks. No metal was detected at a concentration above its primary 

MCL or its Action Level based on the analytical results reported for the September 1992 

Geoprobe sampling event. USEPA has indicated that the presence of dioxins and furans 

in the ground water is not anticipated and therefore, has not been assessed. Since the 

results of the September 1992 sampling event indicate that ground water contamination is 

not a concem at Subsite 2 and because the recent removal action will prevent migration of 

the contaminates from the soil/ash, USEPA has determined that further ground-water 

investigation at this Subsite is not warranted. Should the results of future ground-water 

investigations at other subsites indicate the presence of contaminants not detected by the 

September 1992 Geoprobe investigation, USEPA may decide to conduct further sampling 

at Subsite 2. 

Subsite 3 

The previous soil investigations at Subsite 3 have indicated that the material in the 

ash pile is contaminated with metals, organics, dioxins, and furans. Several soil borings 

collected in the ash pile had provided some information on the depth of contamination in 
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the Subsite. The locations of soil samples collected and analyzed to date had not defined 

the horizontal extent of soil contamination in all directions. Subsequent to these 

investigations, ash and contaminated soils at this Subsite has been excavated and stockpiled 

on-site with a temporary cap placed over the pile. VOCs and BN/AEs were detected at 

relatively low concentrations in the ash based on analysis of one sample. In addition, 

physical characteristics of the soil and ash have not been determined. 

Results of a ground-water screening event conducted at Subsite 3 using a Geoprobe 

sampler have indicate that the ground water in the vicinity of Subsite 3 contains (1) low 

concentrations of metals with lead detected at a concentration above its Action Level, and 

(2) some organics; however, organics were also detected in the laboratory blanks. These 

screening results have not been confirmed, and the ground water has not been analyzed for 

dioxins and furans. 

Subsite 4 

Previous soil investigations have indicated that approximately 335 cubic yards of 

material contaminated with metals and very low concentrations (less than 0.01 ppb TEF 

equivalent concentration, see Table 3-14 of the February 1994 Draft Final Work Plan) of 

dioxins and furans existed at Subsite 4. The extent of the contamination has been 

characterized and Subsite 4 is undergoing an USEPA removal action which has included the 

removal of the ash pile to an off-Site facility for stabilization and disposal. Results of the 

ground water screening event conducted in September 1992, using a Geoprobe sampler, 

which analyzed for VOCs, BN/AEs, and inorganics including TAL metals and cyanide, 

indicated that the ground water contains low concentrations of metals. No metal was 

detected at a concentration above its primary MCL or its Action Level. All detections or 

organics were qualified or estimated. USEPA has indicated that the presence of dioxins and 

furans in the ground water is not anticipated. Therefore, since the results indicate that 

ground-water contamination is not a concem at Subsite 4 and because the recent removal 

action has removed all contaminated soil/ash above USEPA's risk based cleanup levels, 

USEPA has determined that further ground-water investigation at this Subsite is not 

warranted. Should the results of future ground-water investigations at other subsites 

indicate the presence of contaminants not previously detected by the Geoprobe, USEPA 

may decide to conduct further sampling at Subsite 4. 
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Subsite 5 

Previous soil investigations at Subsite 5 have indicated that approximately 840 cubic 

yards of material contaminated with metals, dioxins and furans existed at the Subsite. The 

extent of the soil contamination has been characterized, and Subsite 5 is currently 

undergoing an USEPA removal action which has included the removal of the ash pile above 

the water table to an off-Site facility for stabilization and disposal. However, residual soil 

contamination above USEPA cleanup levels remains below the water table at this Subsite. 

Results of a ground-water screening event conducted at Subsite 5 indicate the 

presence of low concentrations of metals and possibly organics in the ground water; however 

organics were also detected in the laboratory blanks. These screening results have not been 

confirmed, and the ground water has not been analyzed for dioxins and furans. 

No investigation of the quality of surface water and sediment in the downgradient 

Hayes Branch and associated wetlands has been conducted in the vicinity of Subsite 5. 

Subsite 6 

Soils investigations at Subsite 6 have shown that the ash pile is contaminated with 

metals. The extent of contamination has been delineated, and Subsite 6 is currently 

undergoing an USEPA removal action which has included the removal of the ash pile above 

the water table to an off-Site facility for stabilization and disposal. However, residual soil 

contamination above USEPA cleanup levels remains below the water table at this Subsite. 

Results of a ground-water screening event conducted at Subsite 6, using a Geoprobe 

sampler, indicate that the ground water contains low concentrations of metals and possibly 

organics; however, organics were also detected in the laboratory blanks. These results have 

not been confirmed, and the ground water has not been analyzed for dioxins and furans. 

No surface water or sediment investigations have been conducted in the down-

gradient Hayes Branch or in the associated wetiands in the vicinity of Subsite 6. 

Subsite 7 

Previous soils investigations at Subsite 7 indicate that the ash pile is contaminated 

with metals. The «ctent of soils contamination has been delineated and Subsite 7 is 

currently undergoing an USEPA removal action which has included the removal of the ash 

pile to an off-Site facility for stabilization and disposal. 
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Results from a ground-water screening event conducted at Subsite 7, using a 

Geoprobe sampler, indicate that the ground water in the vicinity of Subsite 7 contains low 

levels of (1) metals, with antimony and chromium detected at concentrations above their 

respective MCLs and lead detected at a concentration above its Action Level, and (2) 

possibly organics; however, organics were also detected in the laboratory blanks. These 

results have not been confirmed, and the ground water has not been analyzed for dioxins 

and furans. 

A summary of the historical analytical data available for all of the Subsites is 

presented in Subsections 3.1.7.1 through 3.1.7.5 (Tables 3-1 through 3-36) of the February 

1994 Draft Final Work Plan for the Franklin Bums Site. 

2.6 PRELIMINARY IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS 

Historical information and available Site data indicate seven sources of contamina­

tion: Subsites 1, 2, 3, 4, 5, 6, and 7. In each case, the primary release mechanism is direct 

drainage to surface water or seepage into the underlying soils. The underlying soils may 

then become a secondary source for releases to ground water. 

Potential exposure pathways exist in the soil, ground water, surface water, sediments 

and air. Preliminary identified pathways are presented in Figure 2-3, Conceptual Site 

Model. Contaminants released from the ash/soil may be carried to surface water bodies 

by runoff, carried into the air on dust particles, or may infiltrate to the ground water. 

People residing in the vicinity of the Site may come into direct contact with the soil and may 

be exposed through dermal contact, incidental ingestion and/or inhalation of dust, and/or 

ingestion of potentially affected foods from garden plots. 

Contaminants following the ground water pathway may travel through the sandy 

aquifer to private potable water wells, resulting in area residents ingesting contaminated 

water. Area residents may be further e^osed to contaminants in ground water through 

ingestion and/or dermal contact and inhalation whUe washing or bathing. 

Users of the surface water bodies may include adults and chUdren living in the area, 

that may be exposed to contaminants in surface water and sediments through dermal 

contact. 

WUdlife inhabiting in the vicinity of the Site may also be exposed to Site contami­

nants via direct contact with soil, sediments and surface water, as weU as through ingestion 
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of these media or ingestion of vegetation growing in contaminated areas. Site biota may 

also be exposed to contaminants transported into the food chain via contaminated soil, 

surface water/sediments, or air. Inhalation of wind-blown dust or soU particles may also be 

an exposure route for biota inhabiting the area. 
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3.0 SAMPLING OBJECTIVES 

The purpose of field activities proposed for the Site is to characterize the nature of 

contamination in the consoUdated soU/ash pUes on Subsites 1, 2 and 3, and the nature 

extent of contamination in sediment, surface water and shaUow ground water on the Site 

and to estimate ground-water flow directions and rates as weU as other pattems of 

contaminant migration. The proposed field activities wiU be conducted using the procedures 

discussed in this document. 

Selective ash/soU boring samples wiU be coUected to characterize the contamination 

in the stockpUes of ash and soU. Surface water and sediment samples wiU be coUected from 

the Hayes Branch, to the north of Subsites 1, 5, and 6, to assess if contaminants are 

migrating into the surface water and/or sediment. New monitoring wells (shaUow), 

piezometers, and staff gages wiU be instaUed across the site. Grround water samples wiU be 

coUected from the monitoring wells and homeowner wells to assess migration of contami­

nants in the ground water. Ground-water and surface-water levels wiU be measured to 

estimate ground-water flow directions and hydrauUc gradients and assess whether the 

surface water bodies are recharge or discharge points for ground water. Real time air 

monitoring for organic vapors, particulates and radionuchdes wiU be conducted in an initial 

survey of each Subsite, and as appropriate, in accordance with the HASP, thereafter, to 

assess the presence of airbome contaminants. 

The results of these investigations wiU be used to assess the potential risks that 

contamination at the Site presents to human health and the environment and to evaluate 

feasible remedial altematives to mitigate any risks that are identified. As a result, the data 

generated during field activities and by the laboratory must be carefuUy coUected and 

analyzed. 

Table 3-1 presents of summary of issues of concem, additional data needs and 

approach to solution for each of the seven Subsites. 
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Subsite 

1 

1 

TABLE 3-1 

FRANKLIN BURNS SUMMARY OF ISSUES OF CONCERN, 
ADDITIONAL DATA NEEDS AND APPROACH TO SOLUTION 

Issues of Concem 

Metals contamination in soil/ash existe. The contaminated 
soils and ash have been consolidated and temporarily covered. 

- No characterization of VOCs or BN/AEs in ash or soil; 

- Additional characterization of PCBs and dioxin/furan con­
tamination is warranted; 

Nature and extent of groundwater, surface water and sediment 
conumination not sufficiently delineated; 

No characterization of physical parameten for soil or ash; and 

Groundwater flow regime is unknown. 

- An assessment of the environmental and human health risk 
associated with pist-removal conditions needed. 

Data Needs 

Characterization of the chemical and physical char­
acteristics of the contaminated soil/ash as required 
for treatability studies and remedial altemative 
evaluation; 

• Further delineation and characterization of shallow 
groundwater contamination. Deep groundwater 
and expanded area of shallow groundwater will be 
investigated in a Phase II study, if warranted; 

Characterization of the hydrogeologic conditions to 
determine direction of shallow groundwater move­
ment; and 

Further characterization and delineation of surface 
water and sediment conumination in Hayes Branch 
and the associated wetlands, and in the small pond 
located on Subsite 1; and 

- ObUining resulu of post-removal (post excavation) 
sampling from USEPA for the Risk Assessment 
Evaluation 

Solution 

Conduct soil/ash sampling in the consolidated 
soil/ash piles and analyze for parameters of concem. 
Analysis to include VOCs, BN/AF.<!, TAL meuls, 
cyanide, phenols, PCBs/pesticides, dioxins, furans, 
TOC, CEC, RCRA characteristics, moisture content, 
grain size distribution and bulk density. 

Conduct surface water and sediment sampling in 
Hayes Branch. Surface water analyses to include: 
VOCs, BN/AEs, TAL metals (toUl), TAL meUls 
(filtered), cyanide, phenols, PCBs/pesticides, dioxins, 
furans, TSS, TDS, BOD, COD, pH, alkalinity, dis-
sohxd oxygen, temperature, specific conducUnce, 
and total hardness. Sediment samples will be ana­
lyzed for VOCs, BN/AEs, TAL metals, cyanide, phe­
nols, PCBs/pesticides, dioxins, furans, RCRA charac­
teristics, TOC, grain size distribution, CEC, moisture 
content, and bulk density. The daU will be used for 
the risk assessment and in evaluation of remedial 
altematives. 

Conduct a groundwater investigation by insUlling 
shallow groundwater monitoring wells and piezo­
meters and staff gages to determine groundwater 
flow (horizontally). Further characterize groundwa­
ter conumination. Staff gages will be used in con­
junction with piezometers to determine if Hayes 
Branch is a discharge zone. Groundwater samples 
will be collected from the monitoring wells and se­
lected residential wells. Analysis will consist of TAL 
metals (toUl), PCBs/pesticides, cyanide, phenols, 
dioxins, and furans. 

If warranted, conduct a Phase II groundwater investi­
gation including pumping tests. 

Conduct a Risk Assessment. 
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TABLE 3-1 (continued) 

FRANKLIN BURNS SUMMARY OF ISSUES OF CONCERN, 
ADDITIONAL DATA NEEDS AND APPROACH TO SOLUTION 

Subsite 

2 

Issues of Concem 

MeUls, PCB and dioxin/furan conumination exist. Additional 
characterization is warranted; the conuminated soils and ash 
have been consolidated and temporarily covered. 

High PCB conumination in soil/ash exist; 

- Nature of VOCs and BN/AEs in soil/ash not sufficiently 
known; 

No characterization of physical characteristics for soil or ash; 
and 

- An assessment of the environmenul and human health risk 
associated with post-removal conditions needed. 

DaU Needs 

Characterization of the chemical and physical char­
acteristics of the conUminated soil/ash as required 

. for treaUbility studies and remedial altemative 
evaluation; and 

ObUining results of pust-removal (post excavation) 
sampling from USEPA for the Risk Assessment 
Evaluation 

Solution 1 

Conduct soil/ash sampling in the consolidated 
soil/ash piles and analyze for parameten of concem. 
Analysis to include VOCs, BN/AP«, TAL meUls, 
cyanide, phenols, PCBs/pesticides, dioxins, furans, 
TOC, CEC, RCRA characteristics, moisture content, 
grain size and bulk density. 

Conduct a Risk Assessment 

^3 
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TABLE 3-1 (continued) 

FRANKLIN BURNS SUMMARY OF ISSUES OF CONCERN, 
ADDITIONAL DATA NEEDS AND APPROACH TO SOLUTION 

Subsite 

3 

Issues of Concem 

MeUls and dioxin/furan conumination exists. Further charac­
terization of these conuminants is warranted; the conuminat­
ed soils and ash have been consolidated and temporarily 
covered. 

- Conumination of ash or soils by VOCs, BN/AEs and PCBs 
not confirmed; 

No determination of physical characteristics of soil or ash; 

Nature and extent of groundwater conumination not suffi­
ciently delineated; and 

Groundwater flow regime unknown. 

- An assessment of the environmenul and human health risk 
associated with post-removal conditions needed. 

D au Needs 

Characterization of the chemical and physical char­
acteristics of the conUminated soils/ash as required 
for treaUbility studies and remedial altemative 
evaluation; 

Further determination and characterization of shal­
low groundwater conumination. Deep groundwater 
and expanded area of shallow groundwater will be 
investigated in a Phase II study, if warranted; and 

Characterization of the hydrogeologic conditions to 
deteimine direction of groundwater movement. 

Solution 

Conduct soil/ash sampling in the consolidated 
soil/ash piles and analyze for parameters of concem. 
Analysis to include VOCs, BN/AFs, TAL meUls, 
cyanide, phenols, PCBs/pesticides, dioxins, furans, 
TOC, CEC, RCRA characteristics, moisture content, 
grain size and bulk density. 

Conduct a groundwater investigation by installing 
shallow groundwater monitoring wells and piezo­
meters and sUff gages to determine groundwater 
flow (horizonully). Further characterize groundwa­
ter conumination. SUff gages will be used in con­
junction with piezometers to determine if Hayes 
Branch is a discharge zone. Groundwater samples 
will be collected from the monitoring wells and select 
residential wells. Analysis will consist of TAL meUls 
(total), PCBs/pesticides, cyanide, phenols, dioxins, 
and furans. 

If warranted, conduct a Phase II groundwater investi­
gation including pumping tests. 

Conduct a Risk Assessment. 

CA3 
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TABLE 3-1 (continued) 

FRANKLIN BURNS SUMMARY OF ISSUES OF CONCERN, 
A D D m O N A L DATA NEEDS AND APPROACH TO SOLUTION 

1 Subsite 

4 

Issues of Concem 

- An assessment of the environmenul and human health risks 
associated with post-removal conditions needed. 

DaU Needs 

ObUining results of post-removal (post excavation) 
sampling from USEPA for the Risk Assessment 
Evaluation. 

Solution 

Conduct a Risk Assessment 

o 
CO 

o 
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TABLE 3-1 (continued) 

FRANKLIN BURNS SUMMARY OF ISSUES OF CONCERN, 
A D D m O N A L DATA NEEDS AND APPROACH TO SOLUTION 

Subsite 

5 

Issues of Concern 

Nature and extent of groundwater contamination not suffi­
ciently delineated; 

Groundwater flow regime unknown; 

Nature and extent of surface waler contamination in Hayes 
Branch not fully delineated; 

Nature and extent of sediment contamination in Hayes Branch 
and associated wetlands not sufficiently delineated; and 

- An assessment of the environmental and human health risks 
associated with post-removal conditions needed. 

DaU Needs 

Further determination and characterization of shal­
low groundwater conumination. Deep groundwater 
and expanded area of shallow groundwater will be 
investigated in a Phase II study, if warranted; 

Characterization of the hydrogeologic conditions to 
determine direction of groundwater movement; 

Further characterization and delineation of surface 
water and sediment conumination in Hayes Branch 
and the associated wetlands; and 

ObUining results of post-removal (post excavation) 
sampling from USEPA for the Risk Assessment 
Evaluation. 

• 

Solution 

Conduct surface water and sediment sampling in 
Hayes Branch. Surface water analyses to include: 
VOCs, BN/AEs, TAL metals (toUl), TAL meUls 
(filtered), cyanide, phenols, PCBs/pesticides, dioxins, 
furans, TSS, TDS, BOD, COD, pH, alkalinity, dis-
sohred oxygen, specific conducUnce, and toUl hard­
ness. Sediment samples will be analyzed for TAL 
metals, cyanide, phenols, PCBs/pesticides, dioxins, 
furans, RCRA characteristics, TOC, grain size, CEC, 
moisture content, and bulk density. The daU will be 
used for the risk assessment and in evaluation of 
remedial altematives. 

Conduct a groundwater investigation by insUlling 
shallow groundwater monitoring wells and piezo­
meters and sUff gages to determine groundwater 
flow (horizontally). Further characterize groundwa­
ter conumination. SUff gages will be used in con­
junction with piezometers to determine if Hayes 
Branch is a discharge zone. Groundwater samples 
will be collected from the monitoring wells and se­
lected residential wells. Analysis will consist of TAL 
metals (toUl), PCBs/pesticides, cyanide, phenols, 
dioxins, and furans. 

If warranted, conduct a Phase II groundwater investi­
gation including pumping tests. 

- Conduct a Risk Assessment. 

^ 
Q 
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TABLE 3-1 (continued) 

FRANKLIN BURNS SUMMARY OF ISSUES OF CONCERN, 
ADDITIONAL DATA NEEDS AND APPROACH TO SOLUTION 

Subsite 

6 

Issues of Concem 

Nature and extent of groundwater contamination not suffi­
ciently delineated; 

Groundwater flow regime unknown; 

Nature and extent of surface water conumination in Hayes 
Branch not sufficiently delineated; 

Nature and extent of sediment conumination in Hayes Branch 
and associated wetlands not sufficiently delineated; and 

- An assessment of the environmenul and human health risks 
assoaated with post-removal conditions needed. 

DaU Needs 

Further determination and characterization of shal­
low groundwater conumination. Deep groundwater 
and expanded area of shallow groundwater will be 
investigated in a Phase II study, if warranted; 

Characterize the hydrogeologic conditions to de­
termine direction of groundwater movement; 

Further characterization and delineation of surface 
water and sediment conumination in Hayes Branch 
and the associated wetlands; and 

Obtaining results of post-removal (post excavation) 
sampling from USEPA for the Risk Assessment 
Evaluation. 

Solution 

Conduct surface water and sediment sampling in 
Hayes Branch. Surface water analyses to include: 
VOCs, BN/AEs, TAL meUls (toUl), TAL meuls 
(filtered), cyanide, phenols, PCBs, pesticides, dioxins, 
furans, TSS, TDS, BOD, COD, pH, alkalinity, dis­
solved oxygen, specific conductance, and total hard­
ness. Sediment samples will be analyzed for TAL 
meUls, cyanide, phenols, PCBs/pesticides, dioxins, 
furans, RCRA characteristics, TOC, grain size, CEC, 
moisture content, and bulk density. The daU will be 
used for the risk assessment and in evaluation of 
remedial altematives. 

Conduct a groundwater investigation by installing 
shallow groundwater monitoring wells and piezo­
meters and SUff gages to determine groundwater 
flow (horizonully). Further characterize ground­
water conumination. Suff gages will be used in 
conjunction with piezometere to determine if Hayes 
Branch is a discharge zone. Groundwater samples 
will be collected from the monitoring wells and select 
residential wells. Analysis will consist of TAL meUls 
(total), PCBs/pesticides, cyanide, phenols, dioxins, 
and furans. 

If warranted, conduct a Phase II groundwater investi­
gation including pumping tesU. 

Conduct a Risk Assessment. 

^ 

Ca3 
JO Page 6 of 7 



4.0 SAMPLE LOCATIONS, FREQUENCY AND DESIGNATION 

4.1 INTRODUCTION 

Field sampling activities are proposed to define the nature (consoHdated soU/ash 

pUes, groundwater, surface water, sediments), and extent (groundwater, surface water, 

sediments) of the contamination on the Site. Samples of soU/ash, sediment, surface water, 

and ground water wiU be coUected for chemical analysis. Baseline water quaHty and 

sediment quaUty data wiU be coUected (in one sample of surface water/sediment) for the 

surface water body (Hayes Branch) near the northem border of Subsites 1, 5, and 6. This 

section identifies each sampling event and includes the locations and number of samples to 

be coUected and the constituents to be analyzed. The scope of work has been developed to 

support the data needs for subsequent FS activities. However, should the results of the field 

investigations show that the extent and nature of the contamination are not sufficiently 

defined to support the risk assessment and FS, it wiU be recommended that an additional 

investigation be implemented. 

QuaUty assurance/quaUty control (QA/QC) samples wiU be coUected for each matrix 

in order to provide a basis for determining if the data meet the necessary quaUty objectives. 

Table 4-1 summarizes the number of environmental samples to be coUected. Tables 4-2,4-3, 

4-4, and 4-5 summarizes the number of QA/QC samples to be coUected and constituents 

for which analyses wiU be performed. This section also describes each type of QA/QC 

sample, the number of QA/QC samples to be coUected, and the numbering system to be 

used to identify each sample. DetaUed sampling procedures are provided in Section 5.0. 

42 SAMPLE LOCATIONS AND FREQUENCY 

42.1 Consolidated Soil/Ash Boring Sampling 

SoU/ash pUe borings wiU be conducted for the purpose of coUecting soU/ash samples 

to define the nature of contamination in the stockpUes of soU and ash. Figures 4-1,4-2, and 

4-3 show consoHdated soU/ash pUes locations. 
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TABLE 4-1 
SUMMARY OF PHASE I RI SAMPLING AND ANALYSIS PROGRAM 

FRANKLIN BURNS SfTE"' || 

MEDIUM 
TYPE OF 

INVESnOATION 
LOCATION OF 

INVESTIGATION 
DATA 
USES 

DATA 
QUALFTY 

LEVEL 
ANALYSIS 

NUMBER 
OF 

SAMPLES 

SUBSITE 1 

Soil 
Phase I 

Groundwater 
Phase I 

Consolidated Soil/Ash Pile 
Sampling: 

Soil/ash characterization of 
VOCs by HNu/OVA screening 

Soil/ash sampling of the 
consolidated piles 

Groundwater Well Sampling 

All sampling locations in the 
consolidated soil/ash pile 

On-site monitoring wells (shallow) 
(3 wells s 2 rounds) 

Residential wells 
(2 wells K 2 rounds) 

Site Characterization 

Site Characterization 

Soil/Ash Pile Characterization, 
Risk Assessment and 
Altemath/es Evaluation 

Site Characterization, Risk 
Assessment, and Altematives 
Evaluation 

Site Characterization, Risk 

Evaluation 

I 

in 

IV 

IV" 

IV 

V 

I 

IV 

V 

I 

IV 

V 

HNu/OVA Screening 

bulk density, CEC, grain 
size distribution, 
moisture content, TOC, 
RCRA characteristics' 

VOCs (grab samples), 
BN/AEs (grab samples) 

VOCs (composited 
samples), BN/AEs 
(composited samples)"" 

PCBs/pesticides, TAL 
meUls, cyanide, phenols 

dioxins, furans 

pH, specific conducUnce, 
temperature, turbidity, 
dissohred oxygen, Eh. 

PCBs/pesticides, TAL 
meUls (toUl), cyanide, 
phenols 

dioxins, furans 

pH specific conductance, 
temperature, turbidity, 
dissolved oxygen. Eh. 

PCBs/pesticides, TAL 
meUls (total) cyanide, 
phenols 

dioxins, furans 

6 

6 

6 

6 

6 

6 

6 

6 

4 

4 

4 

(1) Later phases will be defined after any determination that an additional phase of sampling and analysis is warranted. 
(2) Composited samples will also be tested for VOCs and BN/AEs, although it is recognized that these daU will have limited use, since due to incorrect sample collection methodology, they can neither 

be validated or duplicated. ' 

•RCRA Characteristics 
- igniubility 
- corrosivity (pH) 

- reactivity 
- toxicity (TCLP) Page 1 of 9 



MEDIUM 
TYPE OF 

INVESTIGATION 

TABLE 4-1 (continued) 
SUMMARY OF PHASE I RI SAMPLING AND ANALYSIS PROGRAM 

FRANKLIN BURNS SFFE*" 

LOCATION OF 
INVESTIGATION 

DATA 
USES 

DATA 
QUALITY 

LEVEL 
ANALYSIS 

NUMBER 
OF 

SAMPLES 

SUBSITE 1 (continued) 

Surface Water 
Phase I 

Sediment 
Phase I 

Surface Water Sampling 

Sediment Sampling 

• one sample upstream of original 
ash pile 

- one sample downstream of ash 
pile 

- one sample in pond 

• one sample upstream of original 
ash pile 

- two samples by original ash pile 

- one sample downstream of 
original ash pile 

- one sample in pond 

Site Characterization, Risk 
Assessment, and Altematives 
Evaluation 

Site Characterization, Risk 
Assessment, and Altematives 
Evaluation 

I 

m 

IV 

V 

III 

IV 

V 

pH, specific conductance. 
temperature, dissolved 
oxygen 

alkalinity, BOD, COD, 
total hardness, TDS, TSS 

V O Q , BN/AEs, 
PCBs/pesticides, TAL 
meUls (toUl), TAL 
meUls (filtered), cyanide, 
phenols 

dioxins, furans 

bulk density, CEC, grain 
size distribution, 
moisture content, TOC, 
RCRA characteristics* 

VOCs, BN/AEs, TAL 
meuls, cyanide, phenols, 
PCBs/pesticides 

dioxins, furans 

3 

3 

3 

3 

5 

5 

5 

o 
o 
o 
6r? 

(1) Later phases will be defined after any determination that an additional phase of sampling and analysis is warranted. 
(2) Composited samples will also be tested for VOCs and BN/AEs, although it is recognized that these daU will have limited use, since due to incorrect sample collection methodology, they can neither 

be validated or duplicated. 

•RCRA Characteristics 
• ignitability 
- corroshnty (pH) 

- reactivity 
- toxicity (TCLP) Page 2 of 9 



TABLE 4-1 (continued) 
SUMMARY OF PHASE I RI SAMPLING AND ANALYSIS PROGRAM 

FRANKLIN BURNS SITE"' 

MEDIUM 
TYPE OF 

INVECTIGATION 
LOCATION OF 

INVESTIGATION 
DATA 
USES 

DATA 
QUALFTY 

LEVEL 
ANALYSIS 

NUMBER 
O F 

SAMPLES 1 

SUBSITE 2 1 

Soil 
Phase I 

Groundwater 
Phase I 

Composite soil/ash pile 
characterization of VOCs by 
HNu screening 

Soil/ash sampling of the 
consolidated piles 

Groundwater WeU Sampling 

All sampling locations in the 
consolidated soil/ash pile 

Residential wells 
(6 wells X 2 rounds) 

Site Characterization 

Soil/Ash Pile Characterization 
Risk Assessment and 
Altematives Evaluation 

Site Characterization, Risk 
Assessment, and Altematives 
Evaluation 

I 

III 

IV 

IV 

V 

I 

IV 

V 

HNu/OVA Screening 

bulk density, CEC, grain 
size distribution, 
moisture content, TOC, 
RCRA characteristics' 

TAL meUls, cyanide, 
phenols, PCBs/pesticides 

VOCs (grab samples), 
BN/AEs (grab samples) 

VOCs (composited 
samples), BN/AEs 
(composited samples)™ 

dioxins, furans 

pH, specific conducUnce, 
temperature, turbidity, 
dissoh/ed oxygen. Eh. 

PCBs/pesticides, TAL 
meUls (toUl), cyanide, 
phenols 

dioxins, furans 

8 

« 

« 

' 

8 

12 

12 

12 1 

(1) Later phases will be defined after any determination that an additional phase of sampling and analysis is warranted. 
(2) Composited samples will also be tested for VOCs and BN/AEs, although it is recognized that these daU will have limited use, since due to incorrect sample collection methodology, they can neither 

be validated or duplicated. 

•RCRA Characteristics 
- ignitability 
- corrosivity (pH) 

- reactivity 
- toxicity CTCLP) Page 3 of 9 
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TABLE 4-1 (continued) 
SUMMARY OF PHASE I RI SAMPLING AND ANALYSIS PROGRAM 

FRANKLIN BURNS SriE" ' 

MEDIUM 
TYPE OF 

INVESTIGATION 
LOCATION OF 

INVESTIGATION 
DATA 
USES 

DATA 
QUAUTY 

LEVEL 
ANALYSIS 

NUMBER 
OF 

SAMPLES 

SUBSITE 3 1 

Soil 
Phase I 

Groundwater 
Phase! 

1 

Consolidated soil/ash pile 
characterization of VOCs by 
HNu/OVA screening 

Soil/ash sampling of the 
consolidated piles 

Groundwater Well Sampling 

Screening of each soil sample 
collected in the consolidated 
soil/ash pile 

On-site monitoring wells (shallow) 
(2 wells X 2 rounds) 

Site Characterization 

Soil/Ash Pile Characterization, 
Risk Assessment, and 
Altematives Evaluation 

Site Characterization, Risk 
Assessment, Altemath^es 
Evaluation 

I 

III 

rv 

IV 

V 

I 

IV 

V 

HNu/OVA screening 

bulk density, CEC, grain 
size distribution, 
moisture content, TOC, 
RCRA characteristics* 

PCBs/ pesticides, TAL 
meUls, cyanide, phenols 

VOCs (grab samples), 
BN/AEs (grab samples) 

VOCs (compcsited 
samples), BN/AEs 
(composited samples)*" 

dioxins, furans 

pH, specific conducUnce, 
temperature, turbidity, 
dissolved oxygen. Eh. 

PCBs/pesticides, TAL 
meUls (toUl), cyanide, 
phenols 

dioxins, furans 

' 

(1) Later phases will be defined after any determination that an additional phase of sampling and analysis is warranted. 
(2) Composited samples will also be tested for VOCs and BN/AEs, although it is recognized that these dau will have limited use, since due to incorrect sample collection methodology, they can neither 

be validated or duplicated. 

•RCRA Characteristics 
• ignitability 
- corrosivity (pH) 

reactivity 
toxicity (TCLP) Page 4 of 9 



^ 

MEDIUM 
TYPE OF 

INVESnOATION 

m • 
TABLE 4-1 (continued) 

SUMMARY OF PHASE I RI SAMPLING AND ANALYSIS PROGRAM 
FRANKLIN BURNS SFTE"' 

LOCATION OF 
INVESTIGATION 

•^l!!ll!ill!lill!illl!ili 
Groundwater 

Phase! 

Surface Water 
Phase ! 

Groundwater Well Sampling 

Surface Water Sampling 

On-site monitoring wells (shallow) 
(3 wells s 2 rounds) 

Residential wells 
(1 well s 2 rounds) 

• one sample upstream of original 
ash pile 

- one sample downstream of 
original ash pile 

DATA 
USES 

DATA 
QUALFTY 

LEVEL 
ANALYSIS 

# 

NUMBER 
OF 

SAMPLES 

li!l!iili!iiillili!iiiiiiii^^ 
Site Characterization, Risk 
Assessment, Altematives 
Evaluation 

Site Characterization, Risk 
Assessment, Altematives 
Evaluation 

Site Characterization, Risk 
Assessment, Altematives 
Evaluation 

I 

IV 

V 

I 

IV 

V 

I 

II! 

IV 

V 

pH, specific conducUnce, 
temperature, turbidity, 
d i s soh^ oxygen, Eh. 

PCBs/pesticides, TAL 
meUls (toUl), cyanide, 
phenols 

dioxins, furans 

pH, specific conducUnce, 
temperature, turbidity, 
dissoh/ed oxygen. Eh. 

PCBs/pesticides, TAL 
metals (toUl), cyanide, 
phenols 

dioxins, furans 

pH, specific conducUnce, 
temperature, dissolved 
oxygen 

alkalinity, BOD, COD, 
toUl hardness, TDS, TSS 

VOCs, BN/AEs, 
PCBs/pesticides, TAL 
meUls (toUl), TAL 
meUls (filtered), cyanide, 
phenols 

dioxins, furans 

6 

6 

6 

2 

2 

2 

2 

2 

2 

^ 
^ 

Ci3 
QJ3 (1) Later phases will be defined after any determination that an additional phase of sampling and analysis is warranted. 

(2) Composited samples will also be tested for VOCs and BN/AEs, although it is recognized that these daU will have limited use, since due to incorrect sample collection methodology, they can neither 
be validated or duplicated. 

•RCRA Characteristics 
• ignitability 
- corrosivity (pH) 

reactivity 
toxicity (TCLP) Page 5 of 9 
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1 ^^ 

MEDIUM 
TYPE OF 

INVESTIGATION 

A 1 
TABLE 4-1 (continued) 

SUMMARY OF PHASE I RI SAMPLING AND ANALYSIS PROGRAM 
FRANKLIN BURNS SFIH"' 

LOCATION OF 
INVESnOATION 

DATA 
USES 

DATA 
QUALFIY 

LEVEL 
ANALYSIS 

NUMBER 
OF 

SAMPLES 

SUBSI IE 5 (continued) 

Sediment 
Phase! 

Sediment Sampling - one sample upstream of original 
ash pile 

- two samples by original ash pile 

• one sample downstream of 
original ash pile 

Site Characterization, Risk 
Assessment, Altematives 
Evaluation 

III 

IV 

V 

bulk density, CEC, grain 
size distribution, 
moisture content, TOC, 
RCRA characteristics* 

VOCs, BN/AFs, TAL, 
meUls, cyanide, phenols, 
PCBs/pesticides 

dioxins, furans 

4 

4 

4 

CP 

(1) Later phases will be defined after any determination that an additional phase of sampling and analysis is warranted. 
(2) Composited samples will also be tested for VOCs and BN/AEs, although it is recognized that these dau will have limited use, since due to incorrect sample collection methodology, they can neither 

be validated or duplicated. 

• RCRA Characteristics 
- igniubility 
- corrosivity (pH) 

- reactivity 
- toxicity (TCLP) Page 6 of 9 



TABLE 4-1 (continued) 
SUMMARY OF PHASE I RI SAMPLING AND ANALYSIS PROGRAM 

FRANKLIN BURNS SFFE"' | | 

MEDIUM 
TYPE OF 

INVESTIGATION 
LOCATION OF 

INVESTIGATION 
DATA 
USES 

DATA 
QUALFTY 

LEVEL 
ANALYSIS 

NUMBER 
OF 

SAMPLES 

SUBSITE 6 

Groundwater 
Phase ! 

Surface Water 
Phase I 

Groundwater Well Sampling 

Surface Water Sampling 

On-site monitoring wells (shallow) 
(2 wells X 2 rounds) 

- one sample upstream of original 
ash pile 

- one sample by original ash pile 

- one sample downstream of 
original ash pile 

- one background sample 

Site Characterization, Risk 
Assessment, Altematives 
Evaluation 

Site Characterization, Risk 
Assessment, Altematives 
Evaluation 

I 

IV 

V 

I 

III 

IV 

V 

pH, specific conducUnce, 
temperature, turi)idity, 
dissolved oxygen. Eh. 

PCBs/pesticides, TAL 
meUls (total), cyanide, 
phenols 

dioxins, furans 

pH, specific conducUnce, 
temperature, dissohnd 
oxygen 

alkalinity, BOD, COD, 
toUl hardness, TDS, TSS 

VOCs, BN/AEs, 
PCBs/pesticides, TAL 
metals (toUl), TAL 
metals (filtered), cyanide, 
phenols 

dioxins, furans 

4 

4 

3 

3 

3 

3 

03 
O 

(1) Later phases will be defined after any determination that an additional phase of sampling and analysis is warranted. 
(2) Composited samples will also be tested for VOCs and BN/AEs, although it is recognized that these daU will have limited use, since due to incorrect sample collection methodology, they can neither 

l>e validated or duplicated. 

•RCRA Characteristics 
- igniubility 
- corrosivity (pH) 

- reactivity 
- toxicity (TCLP) Page 7 of 9 



MEDIUM 
TYPE OF 

INVECTIGATION 

TABLE 4-1 (continued) 
SUMMARY OF PHASE I RI SAMPLING AND ANALYSIS PROGRAM 

FRANKLIN BURNS SFTE"' 

LOCATION OF 
INVESnOATION 

DATA 
USES 

DATA 
QUALFTY 

LEVEL 
ANALYSIS 

NUMBER 
OF 

SAMPLES 

SUBSITE 6 (continued) 

Sediment 
Phase ! 

Sediment Sampling - one sample upstream of original 
ash pile 

- two samples by original ash pile 

- one sample downstream of 
original ash pile 

- one background sample 

Site Characterization, Risk 
Assessment, Altematives 
Evaluation 

III 

IV 

V 

bulk density, CPlT., grain 
size distribution, 
moisture content, TOC, 
RCRA characteristics^ 

VOCS, BN/AEs, TAL, 
meuls, cyanide, phenols, 
PCBs/pesticides 

dioxins, furans 

5 

' 

5 

(1) Later phases will be defined after any determination that an additional phase of sampling and analysis is warranted. 
(2) Composited samples will also be tested for VOCs and BN/AEs, although it is recognized that these daU will have limited use, since due to incorrect sample collection methodology, they can neither 

be validated or duplicated. 

•RCRA Characteristics 
• igniubility 
- corroshnty (pH) 

- reactivity 
- toxicity (TCLP) Page 8 of 9 



TABLE 4-1 (continued) 
SUMMARY OF PHASE I RI SAMPLING AND ANALYSIS PROGRAM 

FRANKLIN BURNS SFFE"" 

MEDIUM 
TYPE OF 

INVESnOATION 
LOCATION OF 

INVESTIGATION 
DATA 
USES 

DATA 
QUALFIT 

LEVEL 
ANALYSIS 

NUMBER 
OF 

SAMPLES 

SUBSITE 7 

Groundwater 
Phase ! 

Groundwater Well Sampling On-site monitoring wells (shallow) 
(3 wells X 2 rounds) 

Site Characterization, Risk 
Assessment, Altematives 
Evaluation 

! 

IV 

V 

pH, specific conducUnce, 
temperature, turbidity, 
dissoNed oxygen. Eh. 

PCBs/pesticides, TAL 
meUls (total), cyanide, 
phenols 

dioxins, furans 

6 

6 

6 

CA3 
O 

dO 
(1) Later phases will be defined after any determination that an additional phase of sampling and analysis is warranted. 
(2) Composited samples will also be tested for VOCs and BN/AEs, although it is recognized that these daU will have limited use, since due to incorrect sample collection methodology, they can neither 

be validated or duplicated. 

•RCRA Characteristics 
• igniubility 
- corrosivity (pH) 

- reactivity 
- toxicity (TCLP) Page 9 of 9 



TABLE 4 - 2 
QC SAMPLE SUMMARY 
FRANKUN BURNS SITE 

MATOIX 

SoU (Soil/Ash) 
Phase I 

ANALYSIS 

CO 

TCLVOCs/BN/AEs 
TCL Pesticides/PCBs 
TAL Metals 
Cyanide 
Physical Parameters <'' 
Total Organic Carbon (TOC) 
RCRA Characteristics <'' 
Phenols 
Dioxin and Furans''' 

NUMBEROF 
SAMPLES 

Ground Water 
Monitoring 
Well Boring Soils 
Phase I _ „ 

Ground Water 
Phase I 
(2 Rounds) 

Physical Parameters 
(a) Grain Size Distribution 
(b) Vertical Hydraulic Conductivity 

Surface Water 
Phase I 

Sedbrtent 
Phase I 

TCL Pesticides/PCBs 
TAL Metals (total) <" 
Cyanide 
Phenols 
Dioxin and Furans <'' 
TCLVOCs/BN/AEs 
TCL Pesticides/PCBs 
TAL Metais (total) <'' 
TAL Metals (filtered) <'» 
Cyanide 
Water Quality Parameters <*' 
Phenols 
Dioxin and Furans ''> 
TCLVOCs/BN/AEs 
TCL Pesticides/PCBs 
TAL Metals 
Cyanide 
Physical Parameters 
Total Organic Carbon 
RCRA Characteristics <'> 
Phenols 
Dtoxin and Furans <'' 

30 
15 
15 
15 
15 
15 
15 
15 
15 

5 
5 

44 
44 
44 
44 
44 
10 
10 
10 
10 
10 
10 
10 
10 
14 
14 
14 
14 
14 
14 
14 
14 
14 

NUMBER OF 
FIELD 

DUPLICATES 

NUMBER OF 
FIELD 

BLANKS <*> 

NA 
NA 

4 
4 
4 
4 
4 

2 
1 
1 
1 

NA 
NA 
NA 
1 
1 

NA 
NA 

2 
2 
2 
2 
2 
1 
1 
1 
1 
1 

NA 
1 
1 
1 
1 
1 
1 

NA 
NA 
NA 
1 
1 

NUMBER OF 
TRIP 

BLANKS «^ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NUMBER OF 
MS/MSD W OR MS/MDW 

SAMPLES 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FOOTNOTES: 

2(') 
1 («) 
IW 
1 (») 
NA 
1 (•) 
NA 
1 («) 
1 (») 

NA 
NA 

4 0 
4 0 
4 0 
4(«) 
4(») 
1 0 
1 (•) 
1 O 
•) (») 
1 (») 

NA 
1 («) 

1 («) 
1 (•) 
1 o 
IP) 
NA 
•) ( « ) 

NA 
1 («) 
1 0 

3TNOTES: . rr«^Ka„„o mnaritv Grain Size Distribution, and Moisture Content 

7\ Number is estimated - trip blanks are for VOC analysis only. volume is required for soil samples. 

gA - Not Applicable 



TABLE 4-3 
TARGET COMPOUND UST/TARGET ANALYTE LIST 

CONTRACT REQUIRFD QUANTITATION LIMITS (CRQL)('> 

FRANKLIN BURNS SITE 

TCL 

Volatiles 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Carbon Disulfide 

Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 

Bromodichloromethane 
1,1,2,2-Tetrachlorethane 
1,2-Dichloropropane 
ds-l^-Dichloropropene 

Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzfine 
Trans-13-Dichloropropene 

Bromoform 
2-Hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 

Chlorobenzene 
Ethyl Benzene 
Styrene 
Xylenes (Total) 

CRQL 

Water 
(ug/l) 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 

Low Soil/Sediment<^^ 
(ugAg) 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 

Page 1 of 7 



TABLE 4-3 (Continued) 
TARGET COMPOUND UST/TARGET ANALYTE LIST 

CONTRACT REQUIRED QUANTITATION T .IMTTS (CRQL) '̂̂  

FRANKLIN BURNS SITE 

TCL 

Semivolatiles 

Phenol 
bis(2-Chloroethyl) ether 
2»Chlorophenol 
13-Dichlorobenzene 
1,4-Dichlorobenzene 

1,2-Dichlorobenzene 
2-Methylphenol 
2,2'-oxĵ jis (1-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 

Hexachloroethane 
Nitroben7f,ne 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Napthalene 
4-Chloroaniline 

Hexachlorobutadiene 
4-chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Triclilorophenol 

2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenapthylene 

CRQL 

Water 
(ug/l) 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

25 
10 
25 
10 
10 

Low Soil/Sediment^"> 
(ug/kg) 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

800 
330 
800 
330 
330 

Page 2 of 7 
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TABLE 4-3 (Continued) 

TARGET COMPOUND UST/TARGET ANALYTE UST 
CONTRACT REQUIRED QUANTITATION UMITS (CRQL)(^> 

FRANKLIN BURNS SITE 

TCL 

Semivolatiles (Continued) 

2,6-DiDitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 

Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 

Chrysene 
bis(2-ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,Vcd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

CRQL 

Water 
(ug/l) 

10 
25 
10 
25 
25 

10 
10 
10 
10 
10 

25 
25 
10 
10 
10 

25 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Low Soil/Sediments'"^ 
(ug/kg) 

330 
800 
330 
800 
800 

330 
330 
330 
330 
330 

800 
800 
330 
330 
330 

800 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

Page 3 of 7 



TABLE 4-3 (Continued) 
TARGET COMPOUND UST/TARGET ANALYTE UST 

CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)'*^ 

FRANKLIN BURNS SHE 

TCL 

Pestiddes/PCBs 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 

Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 

Endrin 
Endosulfan n 
4-4'-DDD 
Endosulfan Sulfate 
4,4'-DDT 

Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-chlordane 
gamma-chlordane 
Toxaphene 

Aroclor-1016 
Aroclor-1221 
Aroclor-12^2 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

CRQL 

Water 
(ug/l) 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.10 
0.10 

0.10 
0.10 
0.10 
0.10 
0.10 

0.50 
0.10 
0.10 
0.05 
0.05 
5.00 

1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Low Soil/Sedunent'"' 
(ug/kg) 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
3 3 
3 3 

3 3 
3 3 
3 3 
3 3 
3 3 

17.0 
3 3 
3 3 
1.7 
1.7 

170.0 

33.0 
67.0 
33.0 
33.0 
33.0 
33.0 
33.0 1 

Page 4 of 7 
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TABLE 4-3 (Continued) 
TARGET COMPOUND UST 

CONTRACT REQUIRED QUANnTATION LIMTFS (CRQL)'" 

FRANKLIN BURNS SITE 

PCDD/PCDF<'> 

2378-TCDD 
2378-TCDF 

12378-PeCDF 
12378-PeCDD 
23478-PeCDF 

123478-HxCDF 
123678-HxCDF 
123478-HxCDD 
17,3678-HxCDD 
17,3789-HxCDD 
234678-HxCDF 
123789-HxCDF 

1234678-HpCDF 
17,34678-HpCDD 
1234789-HpCDF 

OCDD 
OCDF 

CRQL'^ 

Water 
(ng/L) 

10 
10 

25 
25 
25 

25 
25 
25 
25 
25 
25 
25 

25 
25 
25 

50 
50 

SoU 
(ug/Kg) 

1 
1 

2.5 
2 5 
2.5 

2 5 
25 
25 
25 
25 
2.5 
2.5 

2.5 
25 
2 5 

5.0 
5.0 

(4) The total concentration of aU detected PCDDs & PCDFs will be reported. However, because 
of the niunber of non-23,7,8-substituted isomers that might be detected in a sample is 
unpredictable, it is not possible to assign CRQLs to the total homolog concentrations. 

(5) All CRQL values listed here are based on the wet weight of the sample. 
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TABLE 4-3 (Continued) 
TARGET COMPOUND UST/TARGET ANALYTE LIST 

CONTRACT REQUIRED DETECTION LIMITS (CRDL)'" 

FRANKLIN BURNS SITE 

TAL 

Inorganics 

Aliiminii in 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Caldiun 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

CRDL 

Contract Required'̂ ^ 
Detection Level 

(ug/l) 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 
100 
3 

5000 
15 
02 
40 

50CK) 
5 
10 

5000 
10 
50 
20 
1 0 II 
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TABLE 4-3 (Continued) 
TARGET COMPOUND LIST/TARGET ANALYTE UST 

CONTRACT REQUIRED QUANTTPATION/DETECTION UMITS (CRQL/CRDL)'" 

FRANKLIN BURNS SITE 

Notes: 

(1) Specific quantitation/detection limits are highly matrix dependent. The quantitation/ 
detection limits listed herein are provided for guidance and may not always be 
achievable. 

(2) Quantitation limits listed for soil/sediment are based on wet weight. The quantitation 
limits calculated by the laboratory for soil/sediment, calculated on dry weight basis, as 
required by the contract, will be higher. 

(3) Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Volatile 
TCL Compounds are 125 times the individual Low Soil/Sediment CRQL. 

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for 
Semivolatile TCL Compounds are 60 times the individual Low Soil/Sediment CRQL. 

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for 
Pestidde/PCB TCL Compoimds are 15 times the individual Low Soil/Sediment 
CRQL. 

(4) The total concentration of all detected PCDDs & PCDFs will be reported. However, 
because of the number of non-2,3,7,8-substituted isomers that might be detected in a 
sample is unpredictable, it is not possible to assign CRQLs to the total homolog 
concentrations. 

(5) All CRQL values listed here are based on the wet weight of the sample. 

(6) These CRDL are the instrument detection limits obtained in pure water. The 
detection limits for samples may be considerably higher depending on the sample 
matrix. 
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TABLE 4-4 
SPECIAL ANALYTICAL SERVICES PARAMETERS 

FRANKLIN BURNS SITE 

SoU (SoU/Ash) 

Soil (Ground Water Monitoring 
WeU Boring SoUs) 

Sediment 

Groundwater 

Surface Water 

Physical Parameters '" 

RCRA Characteristics'^^ 

Total Organic Carbon 

Phenols 

Dioxins and Furans 

Selected Physical Parameters''' 

Physical Parameters '" 

RCRA Characteristics "> 

Total Organic Carbon 

Phenols 

Dioxin and Furans 

Phenols 

Dioxins and Furans 

Water Quality Parameters ''' 

Phenols 

Dioxins and Furans | 

(1) Physical Paiamcteis - Bulk Density, Cation Exchange Capacity, Grain Size Distribution, and Moisture Content. 
(2) RCRA Characteristics - Ignitability, Corrosivity, Reactivity, and Towcity (TCLP). 
(3) Selected Physical Parameters • Grain Size Distribution, Vertical Hydraulic Conductivity (if appropriate). 
(4) Water Quality Parameters - AlkaUnity, BOD, COD, Total Hardness, TDS and TSS. 



TABLE 4-5 
TOXICITY CHARACTERISTIC CONSTITUENTS 

FRANKLIN BURNS SITE 

Arsenic 

Barium 

Benzene 

Cadmium 

Carbon Tetrachloride 

Chlordane 

Chlorobenzene 

Chloroform 

Chromium 

o-Cresol" 

m-Cresol' 

p-Cresol' 

Cresol 

2,4-D 

1,4-Dichlorobenzene 

1,2-Dichloroethane 

1,1-Dichloroethylene 

2,4-Dinitrotoluene 

Endrin 

Heptachlor 

Hexachlorobenzene 

Hexachloro-1,3-butadiene 

Hexachloroethane 

Lead 

Lindane 

Mercury 

5.0 

100.0 

0.5 

1.0 

0.5 

0.03 

100.0 

6.0 

5.0 

200.0 

200.0 

200.0 

200.0 

10.0 

7.5 

0.5 

0.7 

0.13 

0.02 

0.008 

0.13 

0.5 

3.0 

5.0 

0.4 

0.2 

li 0-, m-, p-Cresol caimot be differentiated, total Cresol is to be used. 
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TABIJE 4-5 (continued) 
TOXICITY CHARACTERISTIC CONSTITUENTS 

FRANKLIN BURNS SITE 

Methoxychlor 

Methyl ethyl ketone 

Nitrobenzene 

Pentachlorophenol 

Pyridine 

Selenium 

Silver 

Tetrachloroethylene 

Toxaphene 

Trichloroethylene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4,5-TP (Silvex) 

Vinyl Chloride 

10.0 

200.0 

2.0 

100.0 

5.0 

1.0 

5.0 

0.7 

0.5 

0.5 

400.0 

2.0 

1.0 

0.2 
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The USEPA has completed removal activities at Subsite 1, 2 and 3 in which 

contaminated soil and ash have been stockpiled at each of these Subsites and covered with 

a temporary cap. The USEPA has indicated that it has conducted post-excavation sampling 

activities at each of these Subsites and has identified the nature and extent of soil/ash 

contamination (excluding the consolidated soU/ash piles) as a result of these activities. The 

USEPA has determined that all soil/ash contained in each consolidated soil/ash pile will 

be treated and/or disposed of in the same manner, i.e., by a method consistent with the 

most restrictive data collected relative to that material. Therefore, the USEPA has 

determined that at this time no representative characterization of the extent of contamina­

tion throughout any of the waste piles is warranted; rather, a focused, limited sampling 

program as described in this Subsection is to be performed. 

This approach assumes that the results will indicate that soils in each consolidated 

soil/ash pile are (a) RCRA hazardous wastes based on the results of RCRA characteristic 

analysis, and (b) either (1) regulated under TSCA due to the confirmation of, or expectation 

of possible PCB concentrations of 50 ppm or greater or (2) not regulated under TSCA due 

to the absence of PCBs, or the relative absence of PCBs in relation to the regulating limit 

of 50 ppm. Therefore, only limited sampling of the consolidated soil/ash stockpiles of 

Subsites 1, 2 and 3 will be done initially, focused on providing data needed to evaluate 

treatment and disposal options, based on the assumptions described above. 

Should analytical data from the soil sampling program indicate that (1) material in 

a consolidated soil/ash pile is not RCRA-hazardous waste or (2) material in an individual 

consolidated soil/ash pile cannot be characterized as either TSCA-regulated or non-TSCA-

regulated, or should any separate handling or materials be warranted or other change occur 

in the current approach to characterizing the consolidated soil/ash piles, the need for a 

broader Phase n soils analysis program will be assessed. 

Soil Investigations 

Investigations into soil contamination in the consolidated soil/ash piles at Subsites 

1, 2, and 3 wiU address PCB/pesticide, TAL metals, dioxin, and furan contamination. This 

information is necessary for determination of appropriate remedial altematives and 

estimation of the costs of remediation. In addition, volatile organic compounds (VOCs) and 

base/neutral/acid extractables (BN/AEs) have not been analyzed in previous samples 

collected at these Subsites. VOCs and BN/AEs are suspected contaminants because of the 
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possibility that supplemental fuel was used to start the fires. These categories of chemicals 

are suspected by-products of the buming of wire insulation. However, the temperatures 

involved in the buming process and the subsequent exposure of the resulting ash piles to the 

atmosphere, may limit the concentrations of any VOCs remaining in the ash piles. To 

address the lack of VOC and BN/AE data, soil samples collected during these investigations 

will be analyzed for VOCs and BN/AEs. In general, all soil/ash pile samples sent for 

laboratory analyses will be composited samples. VOC/BN/AE sampling is an exception to 

this general approach, since sampling protocol requires the use of grab samples. The 

procedure for selecting grab samples for VOC/BN/AE soil/ash analyses are as follows. 

Individual samples collected during these investigations for inclusion into composited 

soil/ash samples will be screened with an HNu/OVA to assess the presence of VOCs. The 

location of the grab sample with the highest HNu/OVA readings from among all of the 

individual samples comprising a single composite sample, will be resampled, and the new 

grab sample (collected at a location adjacent to the location of the screened sample found 

to have the highest HNu/OVA reading) will be collected and screened using a HNu/OVA 

to confirm the presence of VOCs, and, if the presence of VOCs is confirmed, this new grab 

sample will be sent to a CLP laboratory for VOC and BN/AE analyses. Iterations of this 

process may be required to obtain one appropriate VOC/BN/AE grab sample for each 

composited soil/ash sample. If no HNu/OVA readings are encountered, random grab 

samples will be sent to a CLP laboratory for VOC analysis from each of these three 

Subsites. KHNu screening of the samples indicate that there is VOC contamination greater 

than 5 ppm, then work will stop and a Work Plan revision, addressing the change of scope, 

will be prepared. 

As requested by USEPA, each composite soil/ash sample will also be analyzed for 

VOCs and BN/AEs. 

Total organic halide contamination will be approximated by summing the 

concentrations of the halogenated organics analyzed for as part of the RI. 

The following sections describe the sampling approach at Subsites 1, 2 and 3. 
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Subsite 1 

Review of the data from previous soil investigations indicates significant concentra­

tions of lead, copper and zinc in the ash at this Subsite. PCB, dioxin and furan contamina­

tion is also present. The existence of BN/AEs and VOCs have not been addressed at this 

Subsite. 

The contaminated soils and ash on Subsite 1 have been excavated and stockpiled in 

one common area. Figure 4-1 shows the location of the stockpile relative to the original ash 

pile. The stock pile is approximately 67 feet by 151 feet by 10 feet high at its center and is 

estimated by USEPA to contain approximately 3000 cubic yards of material. To further 

characterize the consolidated soil/ash pile for treatment and disposal options, additional 

sampling and analysis will be conducted. 

Six composite samples will be collected from the stockpile. It is proposed that a grid 

of six areas (approximately 33 feet x 50 feet) be delineated and that within each grid a 

composite sample will be collected. The composite sample will be made up of three 

randomly selected borings within the grid. USEPA may, based on their knowledge of the 

construction of the consolidated soil/ash pile, adjust the location of one or more of these 

randomly selected boring locations in order to bias the boring locations to areas of higher 

contamination. At each boring, continuous split-spoon samples will be collected through the 

pile to a depth of approximately ten feet or until no fine soils are encountered. The 

approximately four-inch interval of each split-spoon sample which by visual inspection 

appears to have the highest concentration of ash will be selected for inclusion in the 

composite sample. Therefore, approximately five split-spoon samples per boring will be 

collected for a total of approximately 15 samples per composite. Each split-spoon sample 

will be screened with a photoionization detector (HNu) for volatile organic vapors. The 

area in which the highest HNu reading was recorded will be resampled by driving a split 

spoon adjacent to the boring and resampling the interval of the highest HNu reading. This 

sample will be screened to confirm the presence of VOCs. After obtaining a confirmed 

HNu reading, the grab sample will then be sent to a laboratory for VOC and BN/AE 

analyses. This process will be repeated within each of the grid areas. 

The composite sample will be sent to a laboratory for the following analysis: VOCs, 

BN/AEs, PCBs/pesticides, dioxins, furans, TAL metals, cyanide, phenols, and RCRA 

characteristics for determining treatment and/or disposal options. These composite samples 

will also be analyzed for total organic carbon (TOC), cation exchange capacity (CEC), grain 
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size distribution, bulk density and moisture content. These analyses will be used in the 

feasibility assessment of remedial altematives. The total number of samples and the 

analyses as summarized in Table 4-1. 

A tripod mounted split-spoon sampler will be used to collect the samples from the 

consolidated soil/ash pile. Care will be taken to avoid puncturing the temporary cap by 

placing plywood (or other suitable material) under the legs of the tripod. The split-spoons 

and driving rods will only be decontaminated between composites (i.e. after each composite 

is collected). 

Subsite 2 

The contaminated soil and ash at Subsite 2 have been excavated and stockpiled in 

three piles. Review of the data from previous soil sampling of Subsite 2 indicates metals 

contamination. The previously collected samples, however, were not analyzed for BN/AEs 

and VOCs. Figure 4-2 shows the location of the stockpiles relative to the original ash pUe. 

Stockpile A is approximately 8 feet high by 32 feet by 135 feet and is estimated by USEPA 

to contain approximately 1100 cubic yards of material. Stockpile B is approximately 7 feet 

high by 30 feet by 88 feet and is estimated by USEPA to contain approximately 600 cubic 

yards. Stockpile C is approximately 7 feet high by 35 feet by 122 feet and is estimated by 

USEPA to contain approximately 950 cubic yards of material. 

The sampling approach to be used at Subsite 2 will be similar to that to be used at 

Subsite 1. It is proposed that at Stockpile A, a grid of three areas (32 feet x 45 feet) be 

delineated and within each area a composite sample be collected for a total of three 

composite samples. Each composite sample wiU be made up of three random selected 

borings within the grid. USEPA may, based on their knowledge of the construction of the 

consolidated soil/ash pUe, adjust the location of one or more of these randomly selected 

boring locations in order to bias the boring locations to areas of higher contamination. At 

each boring, continuous split-spoon samples will be collected to a depth of eight feet or until 

no fine soils are encountered. The approximately four-inch interval of each split-spoon 

sample which by visual inspection appears to have the highest concentration of ash will be 

selected for inclusion in the composite sample. Therefore, approximately four split-spoon 

samples per boring will be collected for a total of approximately 12 samples per composite. 

Stockpile B will be divided up into two grids (30 feet x 44 feet) and one composite 

will be collected from each grid for a total of two composites. Each composite will consist 
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of three borings with approximately three split-spoons per boring collected for a total of nine 

split-spoons per sample. The process of boring location identification and sample 

identification within each split spoon sample will be the same as described for Stockpile A. 

Stockpile C will be delivered with three grids (35 feet x 40 feet) and within each grid 

a composite will be collected for a total of three composites. Each composite will consist 

of three borings with approximately three split-spoon samples collected per boring for a total 

of nine split-spoon samples per composite. The process of boring location identification and 

sample identification within each split spoon sample will be the same as described for 

Stockpile A. 

A total of eight composite samples will be collected from the stockpiles at Subsite 

2. For each composite sample, a grab sample to be analyzed for VOCs and BN/AEs will 

be collected as described above for Subsite 1. Sample collection, decontamination and 

sample analysis will be the same as described for Subsite 1. The total number of soil/ash 

samples and their respective analyses are summarized in Table 4-1. 

SebsiHe 3 

The contaminated soil and ash at Subsite 3 have been excavated and stockpiled in 

one common area. Figure 4-3 shows the relative position of the consolidated soil/ash pile 

relative to the original ash pile. The stockpile is approximately 6 feet by 35 feet by 50 feet 

and is estimated by USEPA to contain approximately 300 cubic yards of material. 

Based on a review of the data collected during previous soil sampling events at 

Subsite 3, metals, dioxins, and furans contamination are present at this Subsite. The soU 

samples collected from Subsite 3 were not analyzed for BN/AEs and VOCs. 

To characterize the material in the consolidated soil/ash pile on Subsite 3, it is 

proposed that one composite sample be collected from four random boring locations in the 

pile. USEPA may, based on their knowledge of the construction of the consolidated 

soil/ash pile, adjust the location of one or more of these randomly selected boring locations 

in order to bias the boring locations to areas of higher contamination. These split-spoon 

samples will be collected from each boring for a total of 12 samples to make up the 

composite. The approximately four-inch interval of each split-spoon sample which by visual 

inspection appears to have the highest concentration of ash will be selected for inclusion in 

the composite sample. One grab sample will be collected for VOC and BN/AE analysis 

following the procedure described for Subsite 1. Sample collection, decontamination, and 
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sample analysis will be the same as described for Subsite 1. Table 4-1 summarizes the 

number of soil/ash samples and their respective analyses. 

Site Soils 

Split spoon samples will be visually described and classified by a geologist according 

to both the Unified Soil Classification System (USCS) and the Modified Burmister System. 

Headspace of each sample will be analyzed with an ionization detector in the field. 

422 Surface Water and Sediment Sampling 

Surface water and sediment samples will be taken from Hayes Branch and its 

associated wetlands at points upstream, downstream and adjacent to or on Subsites 1, 5 and 

6, as shown in Figure 4-4. Sample locations will be verified in the field. 

At Subsite 1, one surface water and one sediment sample will be collected upstream 

of the previous ash pile location, two sediment samples will be collected adjacent to the 

location of the previous ash pile, and one surface water and one sediment sample will be 

collected downstream of the location of the previous ash pile. In addition, from the small 

pond located on Subsite 1, one surface water and one sediment sample will be collected. 

At Subsite 5, one surface water and one sediment sample will be collected upstream 

of the location of the previous ash pile, two sediment samples will be collected adjacent to 

the location of the previous ash pile, and one surface water and one sediment sample will 

be collected downstream from the original ash pile. 

At Subsite 6, one surface water and one sediment sample will be collected upstream 

of the location of the previous ash pile, two sediment samples will be collected adjacent to 

the location of the previous ash pile, and one surface water and one sediment sample will 

be collected downstream of the location of the previous ash pile. A reference location 

(background) for the Site, upstream of the entire cluster of Subsites (1, 3, 4, 5, and 6), will 

also be sampled. This sample location will be selected after the groundwater portion of the 

study is complete and points of contaminant discharge into the Hayes Branch can be 

identified. 

All surface water and sediment samples will be analyzed for VOCs, BN/AEs, TAL 

metals, cyanide, phenols, PCBs/pesticides, dioxins and furans. Surface water samples will 

also be analyzed for alkalinity, BOD, COD, total hardness, TDS, and TSS. In addition, field 

parameters including pH, specific conductance, dissolved o^gen, and temperature will be 

measured at the time of surface water sample collection. Sediment samples will also be 

4-7 

\9 



"" '•:'• *••' *: ^ y ..'••.-^•** i*V ' .V. :•'.• > • ' » ! - • .'• » " * , " ' « ; ! • " . • , « >, * ..-. 
m: . • * • , * * ; . . " . , \ . . • . . . • . " , > . . • > ! • • • • • . • V " - . ^ ' . / t • . - • • • : • . • ' - • » " » 
• » . •• ^ •• I • ' • ; • • * • ' . • ' • • ' . • . ^ * , \ • - . • 4 ' . * * . • .• • . - l . -^1 , • '*• 

PONO-r 
sussrc 1 A94 p a c -

siaaTc 3 ASM Pus 
T i r - J U S S T I S ASH P l i J W \ ^ ^ ^ „ ^ ^ „ ^ ^ ^ ^ „ , 

APPROX. LOCATION OF ASH PILE 

M AGRICULTURE 

@ INHABITED DWELLINGS 

D ABANDONED UNINHABITED BUILDINGS 

A SEDIMENT SAMPLE 

@ SURFACE WATER SAMPLE 
B/CORRESPONDING SEDIMENT 

AEC AREA OF ENVIRONMENTAL CONCERN 
NOT PART OF THIS DRAFT FINAL WORK PLAN 

SAMPLE LOCATIONS TO BE 
FIELD VERIFIED. 

£0^^188 f n o f NUS cos»«aancM n t M . o a i n sue et tpzcnm ^Posrr, mtaenpt exff&i t j iz , nounc j (raiii CORPCAAIKM. lesio) 

Mmxm 
MRNIE 

FRANKUN BURNS SITE 
FRANKUN TOWNSHIP, NEW JERSEY 

PROPOSED SURFACE WATER AND SEDIMENT SAMPLE LOCATION MAP FOR SUBSITES 1. 5 AND 6 

AILT ' , I M J 

FIGURE 4 - 4 



analyzed for bulk density, CEC, grain size distribution, moisture content, RCRA 

characteristics (ignitability, corrosivity (pH), reactivity, and toxicity (TCLP)) and TOC. 

423 Ground Water Sampling 

A hydrogeologic investigation is proposed to assess ground-water quality and the 

effect of the ash piles on the shallow ground water, to delineate the horizontal extent of 

shallow ground-water contamination, and to refine the understanding of the ground-water 

flow systems. 

Monitoring Weil Locations 

Monitoring wells will be installed at Subsites 1, 3,5, 6 and 7 to collect ground-water 

samples for chemical analysis, and to measure ground-water elevations used to estimate the 

directions of ground-water movement. A total of 13 shallow monitoring wells will be 

installed for the ground-water investigation. The preliminary locations of the wells are 

shown on Figures 4-5 and 4-6 for Subsites 1, 3, 5 and 6 and on Figure 4-7 for Subsite 7. 

Actual well locations will be finalized in the field with USEPA's approval. Additionally, 

three staff gages and two piezometers will be installed along the Hayes Branch to assist in 

the characterization of groundwater flow. The proposed locations of the staff gages and 

piezometers are presented in Figure 4-8. 

The investigation will consist of the installation of one shallow well (water table well) 

upgradient of each Subsite to assess upgradient water quality and to aid in defining the flow 

system. Subsites 1 and 3 will share an upgradient well, as will Subsites 5 and 6. This 

rationale results in a total of three upgradient shallow wells. In addition, two downgradient 

shallow wells will be installed at each of the five subsites (Subsites 1, 3, 5, 6 and 7) for a 

total of 10 downgradient wells. 

Monitoring Well Borings 

Spilt spoons will be used to continuously collect soil cores from the construction of 

the shallow monitoring wells. The cores will be used to define the stratigraphy by visual 

observation. Figures 4-5, 4-6, and 4-7 shows the proposed location of the monitoring wells. 

Final monitoring well locations well be verified in the field. Split spoon sampling wiU be 

conducted continuously until the water table is reached, and every five (5) feet thereafter. 

The well borings will be drilled with hollow stem auger rig using six-inch or greater diameter 

flighted augers. If clay beds thicker than two feet are encountered, the next deeper soil 

sample, assuming it will be clay, will be collected in a Shelby tube that will be sent for 
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laboratory analysis of vertical hydraulic conductivity. Samples will be archived and stored 

on-Site in labeled, clean, glass jars for the duration of the project. Upon completion of the 

project, samples will be sent to USEPA WAM. 

GroBjndwffiter SampMimg smudl Amialysiis 

Up to two rounds of groundwater samples will be collected from the newly instaUed 

monitoring wells (all thirteen, but beginning no earlier than two weeks after well installation) 

and the residential wells previously sampled by the USEPA and analyzed to obtain data on 

groundwater quality on, and around, the Site. The residential wells which will be sampled 

are those previously sampled by the USEPA. This includes wells NJGY-GWl and NJGY-

GW2 at Subsite 1 (Figure 4-9) and wells NJDZ-GWl, NJGZ-GW2, NJGZ-GW3, NJGZ-

GW4, NJGZ-GW5, NJGZ-GW6 and NJGZ-GW7 at Subsite 2 (Figure 4-10). An additional 

residential well, located next to Subsite 5 will also be sampled (Figure 4-9). After reviewing 

the results of the first round of groundwater sampling, USEPA will determine if a second 

round of groundwater sampling will be required. 

Specific conductance, pH, groundwater temperature, turbidity, dissolved oxygen and 

Eh will be measured at each well volume during purging using field instruments. Ground­

water samples collected will be analyzed for TAL metals (total), cyanide, phenols, 

PCBs/pesticides, dioxins and furans. Ground-water samples will not be filtered. 

43 QUALITY COF«JTROL SAMPLES 

Quality control procedures will be employed to check that sampling, transportation 

and laboratory activities do not impact sample integrity and/or quality. Trip blanks, field 

rinse blanks, duplicate samples, matrix spike samples and matrix spike duplicate samples will 

be collected to assist in validating the analytical data. A summary of the anticipated 

QA/QC samples for each of the media is included in Table 4-2. 

43cl BUnk WMer 

Blank water used in this project will be demonstrated analyte-free, based on the 

USEPA Region II criteria presented in this Subsection, prior to the start of sample 

collection through the performance of analytical testing to demonstrate concentration of 

each USEPA Region II criterion. For the sampling at the Site, the blank water will be 

deionized water obtained from the Malcolm Pimie Inc. Environmental Laboratory. 
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Malcolm Pimie will provide analytical results for each lot of deionized water demonstrating 

that the water meets USEPA Region II requirements. The blank water will be obtained 

from the laboratory in certified clean containers and will be stored in coolers which are to 

be kept separate from sources of possible contamination. The results, including copies of 

all documentation, will be submitted to the USEPA Region n Quality Assurance Officer 

(QAO) for this Site prior to the start of field sampling. A copy of the analytical results will 

be provided to the Site Manager for Site files. A copy will also be brought to the field. 

The USEPA Region II criteria for analyte-free is as follows: 

Purgeable Organics 
Semi-Volatile Organics 
Pesticides 
PCBs 
Inorganics 

< 10 ppb 
<CRQL 
<CRQL 
<CRQL 
<CRDL 

Specifically for the common laboratory contaminants listed below, the allowable 

limits are ten times the respective CRQLs (see Table 4-3). 

Methylene Chloride 
Acetone 
Toluene 
2-Butanone 
Phthalates 

432 Trip Blanks 

Trip blanks will be taken for each aqueous medium being sampled for volatile 

analysis at a minimum frequency of one per day. Trip blanks will not be required unless 

aqueous VOC samples are collected. When necessary a trip blank will be prepared each 

sampling day in the field by filling two 40-ml vials (with Teflon-lined septums) with 

demonstrated analyte-free blank water, leaving no head space or air bubbles. The trip blank 

will accompany the day's sample containers at aU times. One trip blank will be returned to 

the laboratory with each day's shipment of samples scheduled for analysis. The trip blank 

will be analyzed for volatile organic compounds to detect possible contamination during 

shipment. 

4-10 



433 Field Rinse Blanks 

A field rinse blank is prepared by starting with an empty set of certified demonstrat­

ed analyte-free sample containers based on USEPA Region II criteria presented above. At 

the field location, demonstrated analyte-free blank water is poured over decontaminated 

sampling equipment and into the empty set of sample containers for analysis of the 

parameters indicated in Table 4-3. One field rinse blank will be collected for each type of 

equipment used each day a decontamination event is carried out. The same aliquot of water 

will be used on all equipment associated to a particular sample matrix for analysis of semi-

volatile organics, pesticides, PCBs and inorganics. This rinse will be performed sequentially 

on all sampling equipment. However, a separate field rinse blank will be collected for each 

piece of equipment associated to a particular sample matrix which will be analyzed for 

volatile organics. 

The field rinse blank will be collected at the beginning of the day prior to the 

sampling event and the blank will accompany those samples which were taken that day. 

43.4 Matrix Spike/Matrix Spike Buaplicaite Samples 

Matrix spike and matrix spike duplicate (MS/MSD) sample pairs are analyzed by 

the laboratory to provide a quantitative measure of the laboratory's precision and accuracy. 

The required minimums for MS/MSD sample collection in a sample delivery group (SDG) 

are based upon the following, as appropriate: 

i. One per each case of field samples or 

ii. One per each 20 field samples within a case, or 

iii. One per each 14 calendar-day period during which field samples in a case are 
received (said period beginning with the receipt of the first sample in the 
SDG). 

Aqueous samples require that three times the volume of the sample selected for 

each MS/MSD sample be collected and submitted to the laboratory for organics analysis. 

A double volume of inorganic aqueous samples is required for each sample selected for 

MS/MD (Matrix Spike/Matrix Duplicate) analysis. MS/MD samples are selected in the 

field by the Field Operations Leader. No additional volume of sample (i.e., a single volume) 

is needed for MS/MSD or MS/MD samples for soil or sediment. 
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4 J ^ Field Duplicate Samples 

For each sample matrix, a field duplicate sample will be collected at a frequency of 

one sample per 20 environmental samples. The duplicate sample is collected at the same 

location as the environmental sample. The field duplicate sample is then given a false 

identification using the sample designation system described in Section 4.4. The identity of 

the field duplicate is not.revealed to the laboratory. The analytical results of the 

environmental sample will be compared to those of the field duplicate sample to evaluate 

the precision of the field sampling procedures. 

43.6 Performance Evaluation Samples for Dioxins/Furans 

Based upon the USEPA WAM's request and the Region II Quality Assurance 

Officer's order, the following performance evaluation samples will be collected for every 24 

samples or less collected over a period of one week, whichever comes first, and analyzed by 

the same laboratory: 

One performance evaluation sample fortified with tetra- through octachloro 
dioxin and fiiran (PCDD/PCDF) and 2,3,7,8-TCDD. The concentration of this 
sample must also satisfy the requirement of the selected method of analysis 
when low or high resolution mass spectrometry is used. 

One performance evaluation interference fortified blank. This sample will be 
designated by the sampling team to the laboratory as "for spiking with the 
appropriate volume of the matrix spiking solution specified in the analytical 
protocol. This sample must be analyzed in addition to the environmental 
matrix spike sample. 

One performance evaluation blank. An aliquot of uncontaminated sand or soil 
which must be identified by the sampling team as "Field Blank". This PE blank 
is required for sediment and soil samples only. 

4.4 SAMPLE DESIGNATION 

A sample numbering system will be used to identify each sample. This system will 

provide a tracking procedure to allow retrieval of information about a particular sample and 

will assure that each sample is uniquely numbered. The sample identification will consist 

of at least three components as described below. 
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Project Identification: The first component consists of a two-letter and one-
nimiber designation which identifies the project site and the subsite number. 
For this project, the two letter designation will be FB and Subsite numbers will 
be 1, 2, 3, 4, 5, 6, or 7. 

Sample I^pe: The second component, which identifies the sample type or 
event, will consist of a two letter code as follows: 

SA - Consolidated Soil/Ash Pile Boring 
SB - Soil Boring (Monitoring Well Drilling Only) 
GW - Ground Water 
SW - Surface Water 
SD - Sediment 

Sample Location: The third component either identifies the sample location 
or identifies the sample as a trip blank or field rinse blank. The momtoring 
well number will be used to identify groimd-water sample locations. A two 
digit number will be used to identify each soil, sediment and surface water 
sampling location. TB will be used to identify a trip blank and FB will be used 
to identify a field rinse blank. 

Sample Identification: The fourth component will be used for soil/ash boring 
samples, soil boring samples, trip blanks, and field rinse blanks as described 
below: 

Soil/Ash Pile Borings: A two-digit number will be used to indicate the 
interval (ft. below top of consolidated soil/ash pile) from which the sample 
was collected. 

Soil Borings: A two-digit number will be used to indicate the interval (ft. 
below ground) from which the sample was collected. 

Trip Blanks and Field Rinse Blanks: A two-digit number will be used to 
indicate the sequence of the sample. 

Quality Assurance/Quality Control Samples will be labeled with the following 
sufGxes: 

MS - Matrix Spike 
MSD - Matrix Spike Duplicate 

Duplicate samples will be numbered uniquely as if they were samples. A record of 

identification for duplicate samples will be maintained. 
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Examples of identification numbers are given below: 

FBI - GW - WT-IA: Ground-water sample collected at Subsite 1 from monitoring 
well WT-IA. 

FB3 - SA - 02-8: Consolidated soil/ash pile boring, sample collected at Subsite 
3 at location nimiber 2 from 8 feet below the top of the pile. 

FBI - SB - WT-lA-8: Soil boring, sample collected at Subsite 1 from boring of 
monitoring well WT-IA from 8 feet below grade. 

FB3 - SA - FB-02: The second field rinse blank collected at Subsite 3 during the 
consolidated soil/ash pile boring sampling event. 
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LO SAMPLING PROCEDURES AND EQUIPMENT 

5.1 INTRODUdlON 

The following sections provide step-by-step instructions for each type of field activity 

to be conducted at the Site. These procedures are to be followed by the field team. 

52 MOBILIZATION AND DEMOBILIZATION 

B2.1 Overview 

This subtask will consist of field persoimel orientation, equipment mobilization, field 

reconnaissance, the preliminary staking of sampling locations, and demobilizadon. Each 

field team member will attend an on-Site orientation meeting to become familiar with the 

history of the Site, health and szifety requirements, and field procedures. Underground 

utilities in areas subject to intrusive sampling will be marked. Locations of subsurface 

utilities will be accomplished by contacting the Undergroimd Location Service by phone at 

1-800-272-1000. In addition, the portion of the October 14, 1993, project schedule related 

to field activities as presented in the February 1994 Draft Final Work Plan will be updated 

and provided to the Field Operations Leader. 

S.2.2 Equuiipmeinit Molbnlizfflliiniini 

Equipment mobilization will entail the ordering, purchase, and if necessary, 

fabrication of all sampling equipment needed for the field investigation. A confirmation of 

equipment available at the PMO equipment facility will be conducted prior to initiating field 

activities. Any additional equipment required will be secured. If it is determined that a 

field office trailer is required, a field office trailer will be set up and necessary utility 

hookups will be made as part of the mobilization effort. Equipment mobilization may 

include (but will not be limited to) sampling equipment, drilling subcontractor equipment, 

health and safety decontamination equipment, and field office trailer and utility hookups (if 

deemed necessary). 
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523 Field Reconraaisssumce 

In order to determine if a hazard due to chemical or radioactive materials exists on 

the Site, a survey will be conducted using an HNu or an OVA, a Miniram (respirable dust 

meter), and Ludlum Micro R (radiation meter) instruments. Prior to any field work, an 

operator will walk over all areas of the Site where field activities will occur. At each 

location where there is a reading above background, the operator will place a numbered 

stake in the ground and record the stake number and reading in the field book. If the initial 

survey determines there may be a hazard, the USEPA WAM will be notified immediately. 

Field reconnaissance will be conducted within the limits of the Site to aid in the 

preparation of Cultural Resource Survey (CRS) and a Stage IA (Literatxire Search and 

Sensitivity Study) Survey. An initial walk-over reconnaissance and surface inspection will 

be completed, and the effect of prior ground disturbance on the probability of identifying 

cultural resources assessed. 

Off-site recoimaissance will be conducted prior to residential well and surface 

water/sediment sampling described in Subsections 5.10.5 and 5.11.3-5, respectively. This 

work will involve observation of residential water supply systems to determine if ground­

water sampling and/or water level monitoring is feasible and, if so, to identify the steps that 

would be needed to sample prior to any in-line home filtration or treatment devices. This 

inspection will occur only after the USEPA has secured access agreements for each of the 

potentiaUy affected households. 

5.2.4 Locffltioini mi SampMinig Poiimfts 

Preliminary locations for the consolidated soil/ash pile soil borings and/or samples, 

ground-water monitoring wells, piezometers, staff gages, and surface water/sediment 

sampling stations will be marked at the start of the Site operations. These locations will be 

measured from existing landmarks and provisions will be made to accommodate activities 

currently in progress. Should subsequent information show that marked areas are 

unsuitable, the locations will be modified as required (see discussion in Section 5.3). 

S2S Sfflppont Ffflcilities 

The following facilities will be provided prior to the start of the field work: 

Temporary decontamination pad; 
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Staging area for equipment, supplies, and drums to temporarily store drill 
cuttings, disposable clothing and other contaminated materials; 

Wind Socks - One wind sock (or other appropriate device) will be set up at a 
central location and will be located five feet above ground surface. A second, 
portable wind sock (or other device such as surveyor's tape tied to a stake) will 
be deployed in work areas where the centrally located sock is not visible. 
These will be used to determine the prevailing wind direction during air 
monitoring; 

Portable Wind Vane/Anemometer - A portable wind vane/anemometer will 
be also be centrally located on-site. This instnmient will supplement the wind 
socks during on-site activities and provide hard data regarding local wind 
speed and direction for use in risk assessments; and 

Field office trailer with necessary utility hookups (if deemed necessary). 

5.2.6 DemobilizatioBi 

Equipment will be demobilized at the completion of each phase of field activities as 

necessary. Equipment demobilization may include (but will not be limited to) sampling 

equipment, drilling subcontractor equipment, health and safety decontamination equipment, 

and field office trailer and utilify hookups (if utilized). 

Decontamination solutions, well development water and purge water generated 

during field operations will be stored at Subsite 1 in Department of Transportation (DOT)-

approved 55-gallon drums. The drums will be permanently nimibered with the Subsite of 

generation and an inventory of their contents will be maintained. Decontamination 

solutions will go into separate drums and will not be mixed with well development or purge 

water. Development water and purge water from each well will be placed in drums 

designated for each particular well. Drums containing liquid will be sampled and classified 

for disposal. Drums classified as hazardous will be shipped off-site for disposal. Non-

hazardous liquids will be discharged back to the groimd surface in such a manner as to allow 

for infiltration. Drill cuttings from each subsite will be incorporated into the stockpile at 

Subsite 1. 

Personal protective clothing and other disposable sampling and health and safety 

equipment will also be stored on Subsite 1 in the area used for this purpose during the 

removal activities, until all field activities are completed. 

The disposal of well development water, decontamination water, purge water, and 

health and safety equipment previously stored at Subsite 1 will be accomplished at the end 
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of the field investigation by a licensed waste hauler. Off-site disposal of wastes generated 

during the RI/FS field activities, that are determined as hazardous, will be carried out by 

Malcolm Pimie under the contractual provisions of indemnification. 

53 SURFACE FEATURES INVESTIGATION 

53.1 Investigation Objectives 

To the extent that existing data do not fully characterize the surface features at the 

Site, a surface features investigation wiU be performed. The surface features investigation 

wiU include a Site reconnaissance and field verification of previously identified features. 

Particular attention wiU be given to sources and migration routes of contaminants, such as 

the original ash pUe locations, the consoUdated soU/ash pUes, and the Hayes Branch, as weU 

as features which would limit site access. Access to monitoring well, piezometer, and staff 

gage locations wiU also be investigated as weU as surface water/sediment locations and 

access to residential wells. 

A topographic base map wiU be prepared which wiU show the location and elevation 

of the surface features. Monitoring wells, piezometers, and staff gages instaUed during the 

field investigation, new sampling locations and a few selected earUer sampling locations 

(Residential weUs) wiU be flagged and incorporated onto an updated map. 

5 3 2 Required Equipment 

The foUowing equipment wiU be required during the surface features investigations: 

Brunton Compass 
300-foot tape measure 
Camera and film 
Field Notebook and pen 
Site base map 
Schonstedt Model GA-52B Magnetic Locator 

5 3 3 Investigation Procedures 

Persoimel conducting reconnaissance wiU identify surface features which indicate 

contaminant sources, migration pathways, and potentiaUy affected receptors, including waste 

disposal areas, drainage ways, pipes, culverts and other notable features on a copy of the 

Site base map utilizing measurements from previously mapped features. 

5-4 30^080 



Personnel wiU identify and/or field verify areas which appear to have been used for 

waste disposal; evidence including visible waste material, stained or disturbed soU, uneven 

grading and stressed or the lack of weU established vegetation wiU be sought to characterize 

these areas. 

A reconnaissance of the Hayes Branch wiU be conducted to locate and map any 

tributary streams or swales along the Site boundary and the branch. Potential locations for 

staff gauges on the Hayes Branch shaU be investigated and photographed. Where possible, 

staff gauges wiU be located at, or adjacent to, hydrauUc control points, areas with regular 

cross-sections, and areas with easy access for periodic readings. Physical access to 

residential weU locations secured by the USEPA, wiU also be conducted. 

FoUowing completion of the Site reconnaissance, the flagging of aU consoUdated 

soU/ash pUe boring locations, ground-water monitoring weU and piezometer locations, 

surface water and/or sediment sampling locations, and locations for staff gauges wiU be 

conducted. 

5.4 Am MOFWTORMG 

5.4.1 Momitorimg Objectives 

An initial monitoring survey wiU be performed on each Subsite for volatUes, 

respirable dust and radiation. A limited, periodic ambient air monitoring program wiU be 

undertaken to determine whether respirable dust particles are present or generated during 

RI field activities. 

Although volatUe organics are not suspected at the Site, monitoring for volatUe 

organic vapors wiU be conducted periodicaUy, using an HNu photoionization meter and/or 

an OVA flame-ionization meter during weU instaUation and consoUdated soU/ash pUe 

sampling activities as appropriate in accordance with the provisions of the Health and Safety 

Plan. Periodic monitoring for airbome respirable particulate matter wiU be conducted using 

a Miniram particulate meter (a respirable dust meter) during on-Site activities. Also, 

radiation is not suspected at the Site. However, radiation monitoring wiU be conducted 

using a Ludlum Micro R meter as part of an initial Site walk through on aU seven Subsites. 

The purpose of the air monitoring is to evaluate contaminant levels in the workers' 

breathing zone in order to select appropriate personal protective equipment, and to measure 

on-site radiation exposure, as described in the Site Health and Safety Plan (HASP). In 
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addition, an HNu and an OVA wiU be used as a screening tool to identify the presence of 

VOCs during consoUdated soU/ash pUe sampling. In addition, baseline monitoring of 

exposure to lead and cadmium particulates during soU/ash pUe sampling activities at 

Subsites 1,2 and 3 in accordance with OSHA regulations wiU be conducted. The monitoring 

wiU be conducted on one Malcolm Pimie employee on the Site field team working on tasks 

representative of the field team's exposure. A total of three lead and cadmium monitoring 

samples wiU be coUected, one each from Subsites 1, 2 and 3 as indicated in Section 6.0 of 

the HASP. The selection of the employee to be monitored and the dates on which the 

monitoring wiU be performed wiU be at the discretion of the Site Health and Safety Officer. 

5.42 Monitoring Eqmiipmeinilt 

- HNu Systems, Inc., PI-101 Photoionization Detector (HNu) - 10.2 eV probe 
- Foxboro Organic Vapor Analyzer (OVA 128) 

Ludlum Micro R radiation meter 
- MIE, Inc., Miniram Model PDM-3 (Miniram) 

Lead and cadmium personal air samplers, minimum of three 
Field notebook and pen 

In addition, a portable wind vane/anemometer wiU be set up in a location(s) 

appUcable for each relevant Subsite during the intrusive phases of the RI to estimate the 

wind direction and speed. 

5.43 MoBsitorimg Proceimres 

During monitoring weU drilling operations, coUection of soU boring samples and 

coUection of ground-water samples, completing of borings into the consoUdated soU/ash 

pUes and coUection of soU/ash pUe samples, air monitoring of volatUes (HNu or OVA) wiU 

be conducted at the foUowing locations and time intervals: 

Workers' breathing zone (approximately every 15 minutes) 

At the weU head space (approximately every 15 minutes) 

Respirable dust wiU be measured in the worker's breathing zone using the Miniram 

approximately once every hour during field activities, and if windy or dusty conditions occur, 

then more frequently, Le., approximately every 15 minutes. 
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The HNu photoionization meter or an OVA flame-ionization meter wiU be used to 

measure levels of volatUe organic vapors, the Miniram wiU be used to measure respirable 

dust levels, and the Ludlum Micro R wiU be used to measure radiation levels during the 

initial Site walk through. The direction of wind movement wUl be recorded by observing the 

wind socks or the wind vane located at the subsite. For each measurement, the date, time, 

location, instrument readings, and direction of wind wiU be recorded in a field notebook. 

Should appreciable levels of organic vapors or respirable dust be encountered such 

that the levels of personal protective equipment need to be upgraded, the Site Health and 

Safety Officer wiU order an evacuation of the Subsite untU levels retum to background. 

Further detaU regarding health and safety issues may be found in the HASP. If significant 

air bome dust/particulate matter is detected by the respirable dust meters, further 

meteorological data such as temperature, relative humidity, and barometric pressure, wiU 

be coUected for the purpose of conducting the health risk assessment for each Subsite. 

The caUbration procedures for each instmment are provided in Appendix A. Each 

instmment wiU be caUbrated at the start of each day. In addition, each instrument wiU be 

recaUbrated before use if it is tumed off during the day. 

5 J COLLECTION OF CONSOLIDATED SOBL/ASH PILE BORING SAMPLES 

5 J .1 Sampling Objectives 

The consoUdated soU/ash pUe boring investigation is to be conducted to coUect 

soU/ash samples for chemical and physical analyses, and to perform a limited assessment 

of the nature of contamination in the stockpUes of ash and soU on Subsites 1, 2, and 3. The 

USEPA has determined that representative characterization of the extent of contamination 

throughout any of the waste pUes is not warranted; rather, a focused, limited sampling 

program is to be performed. 

532 Sampliag 

The foUowing equipment wiU be needed to driU soU borings and to coUect soU 

samples for analysis: 

2-inch diameter, 2-foot long spUt spoons 
Stainless steel trowels or spoons 
Stainless steel bowl 
Sample containers (see Table 6-1) 
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Sample labels 
Coolers and ice 
Camera and Film 
RoU of polyethylene sheeting 

- HNu PI-101 photoionization detector (HNu) - 10.2 eV probe 
Foxboro Organic Vapor Analyzer (OVA 128) with methane filter 

- MIE, Inc., Miniram Model PDM-3 (Miniram) 
Lead and cadmium personal air samplers, minimum of three 
Field notebook and field logs 
Personal protective equipment 
Glass bottles for archiving soU samples 
Tripod 
Cap repair material 
Sealant compound 
Scissors 

5 J 3 Sampling Procedures 

Each location wiU first be located and labeled with the boring identification number. 

A tripod mounted spUt spoon sampler wiU be used to coUect the samples from the 

consoUdated soU/ash pUe(s). Care wiU be taken to avoid puncturing the temporary cap by 

placing plywood (or other suitable material) under the legs of the tripod. The spUt spoon 

samplers, and any other equipment that wiU be in contaa with the consoUdated soU/ash 

pUes wiU be decontaminated before the conunencement of boring activities. It wiU also be 

necessary to decontaminate the spUt spoon sampler between borings for separate composite 

samples. It wiU not be necessary to decontaminate the spUt spoon sampler when sampling 

borings to be used for the same composite sample. The spUt spoon sampler wiU be 

decontaminated by steam cleaning. The residual water wiU be coUected in 55-gaUon dmms 

for temporary storage on-site. Sampling equipment, such as spUt spoons, trowels, spoons and 

bowls wiU be decontaminated as described in Appendix A. 

Prior to the coUection of samples, a six-inch square hole within the grid areas wiU 

be cut out off the temporary cap covering the consoUdated soU/ash pUe, for access to the 

random boring location. At each boring location, spUt spoon soU samples wiU be coUected 

from the top of the ash pUe to the depth specified, using ASTM Standard D 1586-84. The 

spUt-spoon sampler wiU be driven by dropping a 140-lb hammer from a height of 30 inches. 

The number of blows required to advance the sampler over each six inches wiU be recorded. 

After a sample is coUected, the spUt-spoon sampling tool wUl be opened and laid on 

a piece of clean polyethylene sheeting. The field personnel wiU inunediately screen the 

sample for organic vapors by passing the probe of an HNu and an OVA over the length of 
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the sample. Soils from the spUt-spoon wiU be emptied into a stainless steel bowl, sealed with 

aluminum foil, taped, and aUowed to stand for one-half hour in order to aUow time for the 

organic vapors to off-gas and accumulate in the bowl. After one-half hour, the headspace 

in the bowl wiU be monitored for organic vapors by piercing the aluminum foU with the 

probe from the HNu and OVA. Excess soU and samples which are not submitted for 

laboratory analysis wiU be deposited into the stockpUe at Subsite 1. The six-square holes 

in the temporary cap covering the pUes wiU be repaired by using patch material of a simUar 

quaUty. The process wiU involve pre-cutting an eight-inch square of the repair material and 

applying a sealant compound along aU edges. The repair patch wiU then be placed over the 

six-inch square, removed to gain access to the borehole location. 

Photographs wiU be taken of selected samples. Each photograph wiU include a card 

showing the Site name, Subsite number, sample identification number, date, and initials of 

the sampling team and a scale for comparison. SoU/ash sample descriptions wiU also be 

noted. Soils wiU be visuaUy classified according to both the Unified Soils Classification 

System (USCS) and the Modified Burmister System. 

Disposable gloves wiU be wom by the sampling personnel and changed between 

samples. WhUe performing any equipment decontamination, phthalate-free gloves 

(neoprene or natural mbber) wiU be wom in order to prevent phthalate contamination of 

the sampling equipment by interaction between the gloves and the organic solvent(s). 

Data to be recorded in the field notebook and/or boring log wiU include the 

foUowing: 

Name and location of job 
Subsite number 
WeU and sample identification numbers 
Date of drilling 
Method of drilling and sample acquisition 
Blow counts 
SoU description 
Photograph numbers and description 
Organic Vapor Concentrations (by HNu and OVA), indicate use of methane 
filters on OVA 

General 

In general, aU soU/ash pUe samples sent for laboratory analyses wiU be composited 

samples. VOC/BN/AE sampling is an exception to this general approach, since sampling 
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protocol requires the use of grab samples. The procedure for selecting grab samples for 

VOC/BN/AE soU/ash analyses are as foUows. Individual samples coUected during these 

investigations for inclusion into composited soU/ash samples wiU be screened with an 

HNu/OVA to assess the presence of VOCs. The location of the grab sample with the 

highest HNu/OVA readings from among aU of the individual samples comprising a single 

composite sample, wiU be resampled, and the new grab sample (coUected at a location 

adjacent to the location of the screened sample found to have the highest HNu/OVA 

reading) wiU be coUected and screened using a HNu/OVA, to confirm the presence of 

VOCs, and, if the presence of VOCs is confirmed, this new grab sample wiU be sent to a 

CLP laboratory for VOC and BN/AE analyses. Iterations of this process may be required 

to obtain one appropriate VOC/BN/AE grab sample for each composited soU/ash sample. 

If no HNu/OVA readings are encountered, random grab samples wiU be sent to a CLP 

laboratory for VOC analysis from each of these three Subsites. If HNu screening of the 

samples indicate that there is VOC contamination greater than 5 ppm, then work wiU stop 

and a Work Plan revision, addressing the change of scope, wiU be prepared. 

As requested by USEPA, each composite soU/ash sample wiU also be analyzed for 

VOCs and BN/AEs. 

The foUowing sections describe the sampling approach at Subsites 1, 2 and 3. 

Subsite 1 

Six composite samples wiU be coUected from the stockpUe. It is proposed that a grid 

of six areas (approximately 33 feet x 50 feet) be delineated and that within each grid a 

composite sample wiU be coUected. The composite sample wiU be made up of three 

randomly selected borings within the grid. USEPA may, based on their knowledge of the 

constmction of the consoUdated soU/ash pUe, adjust the randomly selected location of one 

or more of these borings in order to bias the boring locations to areas of higher contamina­

tion. At each boring, continuous spUt-spoon samples wiU be coUected through the pUe to 

a depth of approximately ten feet or untU no fine soils are encountered. The approximately 

four-inch interval of each spUt-spoon sample which by visual inspection appears to have the 

highest concentration of ash wiU be selected for inclusion in the composite sample. 

Therefore, approximately five spUt-spoon samples per boring wiU be coUected for a total of 

approximately 15 samples per composite. Each spUt-spoon sample wiU be screened with a 

photoionization detector (HNu) for volatUe organic vapors. The area in which the highest 
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HNu reading was recorded wUl be resampled by driving a spUt spoon adjacent to the boring 

and resampling the interval of the highest HNu reading. This sample wiU be screened to 

confirm the presence of VOCs. After obtaining a confirmed HNu reading, the grab sample 

wiU then be sent to a laboratory for VOC and BN/AE analyses. This process wiU be 

repeated within each of the grid areas. 

The composite sample wiU be sent to a laboratory for the foUowing analysis: VOCs, 

BN/AEs, PCBs/pesticides, dioxins, furans, TAL metals, cyanide, phenols, and RCRA 

characteristics for determining treatment and/or disposal options. These composite samples 

wiU also be analyzed for total organic carbon (TOC), cation exchange capacity (CEC), grain 

size distribution, bulk density and moisture content. These analyses wiU be used in the 

feasibiUty assessment of remedial altematives. The total number of samples and the 

analyses as summarized in Table 4-1. 

A tripod mounted spUt-spoon sampler wiU be used to coUect the samples from the 

consoUdated soU/ash pUe. Care wiU be taken to avoid puncturing the temporary cap by 

placing plywood (or other suitable material) under the legs of the tripod. The spUt-spoons 

and driving rods wiU only be decontaminated between composites (i.e. after each composite 

is coUected). 

Subsite 2 

The sampling approach to be used at Subsite 2 wiU be simUar to that to be used at 

Subsite 1. It is proposed that at StockpUe A, a grid of three areas (32 feet x 45 feet) be 

delineated and within each area a composite sample be coUected for a total of three 

composite samples. Each composite sample wiU be made up of three random selected 

borings within the grid. USEPA may, based on their knowledge of the constmction of the 

consoUdated soU/ash pUe, adjust the randomly selected location of one or more of these 

borings in order to bias the boring locations to areas of higher contamination. At each 

boring, continuous spUt-spoon samples wiU be coUected to a depth of eight feet or untU no 

fine soils are encountered. The approximately four-inch interval of each spUt-spoon sample 

which by visual inspection appears to have the highest concentration of ash wiU be selected 

for inclusion in the composite sample. Therefore, approximately four spUt-spoon samples 

per boring wiU be coUected for a total of approximately 12 samples per composite. 

StockpUe B wiU be divided up into two grids (30 feet x 44 feet) and one composite 

wiU be coUected from each grid for a total of two composites. Each composite wiU consist 
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of three borings with approximately three spUt-spoons per boring coUected for a total of nine 

spUt-spoons per sample. The process of boring location identification and sample 

identification within each spUt spoon sample wiU be the same as described for StockpUe A. 

StockpUe C wiU be deUvered with three grids (35 feet x 40 feet) and within each grid 

a composite wiU be coUected for a total of three composites. Each composite wiU consist 

of three borings with approximately three spUt-spoon samples coUected per boring for a total 

of nine spUt-spoon samples per composite. The process of boring location identification and 

sample identification within each spUt spoon sample wiU be the same as described for 

StockpUe A. 

A total of eight composite samples wiU be coUected from the stockpUes at Subsite 

2. For each composite sample, a grab sample to be analyzed for VOCs and BN/AEs wiU 

be coUected as described above for Subsite 1. Sample coUection, decontamination and 

sample analysis wiU be the same as described for Subsite 1. The total number of soU/ash 

samples and their respective analyses are summarized in Table 4-1. 

Subsite 3 

To characterize the material in the consoUdated soU/ash pUe on Subsite 3, it is 

proposed that one composite sample be coUected from four random boring locations in the 

pUe. USEPA may, based on their knowledge of the constmction of the consoUdated 

soU/ash pUe, adjust the location of this randomly selected boring in order to bias the boring 

location to an area of higher contamination. These spUt-spoon samples wiU be coUected 

from each boring for a total of 12 samples to make up the composite. The approximately 

four-inch interval of each spUt-spoon sample which by visual inspection appears to have the 

highest concentration of ash wiU be selected for inclusion in the composite sample. One 

grab sample wiU be coUected for VOC and BN/AE analysis foUowing the procedure 

described for Subsite 1. Sample coUection, decontamination, and sample analysis wiU be the 

same as described for Subsite 1. Table 4-1 summarizes the number of soU/ash samples and 

their respective analyses. 
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5.6 INSTALLATION OF MOfsJITORING WELLS 

S.6.1 Objectives 

Monitoring wells wiU be instaUed to assess ground water quaUty and the effect of the 

ash pUes on the shaUow ground water, to delineate the horizontal extent of shaUow ground 

water contamination, and to refine the understanding of the ground water flow systems. 

Monitoring wells wiU be instaUed at Subsites 1,3,5, 6 and 7 to coUect ground water samples 

for chemical analysis, and to measure ground water elevations used to estimate the 

directions of ground water movement. 

5.62 Equipmeinit 

The foUowing equipment wiU be needed for the drUling and instaUation of the 

monitoring wells: 

Tmck-mounted hoUow stem auger drilling rig 
2-inch diameter Schedule 40 PVC flush-joint casing pipe, with threaded cap 
2-inch diameter Schedule 40 PVC screen with 0.01 and 0.02 inch slots (ten feet 
long), with bottom cap 
Clean, Morie No. 0,1, and 2 sand, filter pack material 
Bentonite peUets 
Bentonite-cement grout 
6-inch diameter protective steel casing with locking cap 
HNu Systems, Inc., PI-101 photoionization detector (TOJu) -10.2 eV probe or 
an Foxboro Organic Vapor Analyzer (OVA 128) 

- MIE, Inc., Miniram Model PDM-3 (Miniram) 
Personal protection equipment 
Portable Turbidimeter 

- pH meter (Orion SA 250) 
Temperature/conductivity meter (YSI Model 33) 
Field notebook and pen 
Camera and film 
RoU of polyethylene sheeting 
Glass jars for archiving samples 

5.63 ImstalffltioE Pnocedures 

5.63.1 Gemerail 

A Malcolm Pimie geologist wiU be in the immediate vicinity of instaUation 

operations when drilling is being performed. 
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At each monitoring weU location, continuous spUt-spoon samples wiU be coUected 

from the ground surface to the water table in the first weU driUed. 

The use of drilling methods employing mud wiU be avoided. During drilling utilizing 

downhole air, a high-efficiency carbon filter preceded by an appropriate fabric fUter on the 

compressor discharge line wiU be used to prevent oU or other contaminants from the driU 

rig from being blown into the borehole. During drUling operations monitoring with the HNu 

or OVA and the Miniram wiU be conducted. 

AU momtoring wells wiU be fitted with locking, steel protective casings, set in 

concrete weU aprons, with a surveyor's pin embedded in them. Monitoring weUs wiU be 

marked with permanent reference points. These points wiU be surveyed for vertical and 

horizontal control using MSL datum. Vertical elevations wiU be surveyed to within 0.01 feet 

MSL. For wells, vertical elevations include top of protective casing, top of riser, weU apron 

and ground surface. Horizontal locations wiU be surveyed to within 0.5 feet and wUl be 

reported in eastings and northings using the New Jersey State Plane Coordinate System 

using a topographic bench mark located in the vicinity of the Site and in latitude and 

longitude. This information wiU be included on the Site base map proposed under Section 

5.3.3. 

Procedures for the protection of a borehole or weU that cannot be completed in a 

single day wUl be as foUows: 

• the driU rig wiU be secured over the hole to prevent unauthorized entry to the 
augers; or 

• a locking cover wiU be placed over the auger, casing or any driU tools that 
remain in the hole when the driU rig cannot be secured over the weU/borehole. 

Figures 5-1 and 5-2 provide examples of a typical boring log and a typical sample 

coUection log. 

5.63.2 Shallow Monitoring Wells 

The weU borings wiU be driUed with hoUow stem auger rig using six-inch or greater 

diameter flighted augers. SpUt spoons wiU be used to continuously coUect soU cores from 

the constmction of the shaUow monitoring wells. Below the water table, spUt-spoon samples 

wiU be coUected every five feet. One spUt-spoon sample coUected below the water table 

from each subsite (Subsites 1, 3, 5, 6 and 7) wiU be sent to a laboratory for grain size 
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distribution analysis. In addition, if clay beds thicker than two feet are encountered, the 

next deeper soU sample, assuming it wiU be clay, wiU be coUected in a Shelby tube that wiU 

be sent for laboratory analysis of vertical hydraiUic conductivity. SoU samples wiU be 

archived and stored on-Site in protective lockers. The samples wiU be labeled, and stored 

in clean, glass jars for the duration of the project. Upon completion of the project, samples 

wUl be sent to the USEPA WAM. 

SOP 17 in Appendix D refers to spUt spoon sampling. 

Monitoring weU design and instaUation wiU conform with USEPA and NJDEPE 

requirements. The monitoring wells wiU be constmcted with two-inch polyvinyl chloride 

(PVC) casings and PVC weU screens. Screen slot size wiU be determined in the field by a 

hydrogeologist based upon visual inspection of the grain size of the interval to be screened. 

A 10-foot length of screen wiU be used in each weU with a sand filter pack extending not 

more than one foot below and two feet above the screen. The water table monitoring wells 

wiU be instaUed so that the tops of the monitoring weU screens are set just below the 

seasonal low water table to prevent fouling of the screen and potential alteration in the 

screened interval due to exposure to air. A three-foot PVC sump wiU be placed at the 

bottom of the screen to coUect sediments without dogging the screen. A two-foot thick 

activated bentonite peUet seal wiU be placed above the filter pack and cement/bentonite 

slurry wiU be tremie-grouted in place above the bentonite seal up to the frost line. The 

remaining aimular space wiU be sealed with expanding cement and a locking six-inch 

protective casing wiU be placed over the riser pipe and seated in the cement. The riser pipe 

wiU be capped with a threaded, flanged, or compression seal weU cap and a one-quarter-

inch-diameter vent hole wiU be driUed in the casing just below the cap. A permanent 

surveyor's mark wiU be placed on the concrete weU apron and on the top of the riser pipe 

for use as measuring points. 

Development of wells improves the hydrauUc connection between the weU and the 

saturated zone and removes driU cuttings and fine particles from the weU. Wells completed 

wiU be developed by pumping with the pump inlet located within the screened interval. 

During weU development, turbidity, pH, specific conductance, and ground-water temperature 

wiU be monitored using field instruments. Development wUl continue for two hours or untU 

samples of discharge water have a concentration of 50 nephelometric turbidity units (NTUs) 
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or less. If a turbidity level of 50 NTUs has not been achieved after one hour of develop­

ment, development wiU continue up to two additional hours in an effort to achieve: a level 

of 50 NTUs or less in the discharge water; or, less than 10 percent variation in specific 

conductance, pH, and temperature measurements, monitored and recorded at approximately 

five-minute intervals during weU development. At the end of three hours, the final NTU 

reading wiU be recorded. The USEPA WAM wiU be notified as soon as possible of any weU 

which does not meet the 50 NTU criteria and altemative development procedures may be 

implemented upon approval by the USEPA WAM. 

5.6S Disposition of Material Gemersiltedl During DriMing 

AU decontamination solutions, weU development, and purge water resulting from the 

instaUation and development of monitoring weUs wiU be stored on Site in DOT-approved 

55-gaUon dnmis at Subsite 1. Dmms containing water wiU be permanently numbered and 

an inventory of their contents maintained and the point of origin identified (i.e., Subsite No., 

WeU No., etc.). The method of disposal wiU be determined after analytical results have been 

obtained. Liquids determined to be hazardous wiU be disposed of properly. AU other 

Uquids wiU be returned to the ground. DriU cuttings generated during the instaUation 

process wiU be incorporated into the consoUdated soU/ash pUe on Subsite 1. Malcolm 

Pimie wiU be responsible for the appropriate disposal of aU dmmmed water wastes under 

fuU indemnification from the USEPA. The method of disposal wiU be determined after 

analytical results have been obtained. Additional analyses for TCLP may be required for 

disposal options. 

5.7 INSTALLATION OF PIEZOMETERS 

5.7.1 Objectives 

Two piezometers wiU be instaUed at the Site to measure the ground water level 

elevations in areas of the Site where monitoring wells are not proposed. Piezometers wiU 

be instaUed in the wetlands midway between the previous locations of the ash pUes at 

Subsites 1, 3, 5 and 6 and the Hayes Branch (also shown on Figures 4-5 and 4-6). As with 

the upgradient monitoring wells, Subsites 1 and 3 wiU share a piezometer and Subsites 5 and 

6 wiU share a piezometer. This wiU provide a ground-water monitoring network needed to 
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determine the water table gradient and the ground-water flow directions and rates in the 

water bearing zone. 

5.72 Equipment 

The foUowing equipment wiU be needed for the instaUation of the piezometers: 

Drive weight/mechanical vibrator 
2-inch diameter steel casing pipe, with threaded cap 
2-inch diameter steel screen with 0.01 and 0.02 inch slots (two feet long) 
Personal protective equipment 
Field notebook and pen 
Camera and film 

In addition, the foUowing equipment wiU be avaUable (for use, if warranted): 

HNu Systems, Inc., PI-101 photoionization detector (HNu) -10.2 eV probe or 
an Foxboro Organic Vapor Analyzer (OVA 128) 

5.73 Installation Procedures 

The piezometers wiU be instaUed as drive points. Piezometers wiU be constmcted 

with two-inch diameter steel casing and screen. A two-foot length of screen wiU be used. 

The maximum depth of the drive points are estimated to be 10 feet. The drive points wiU 

be driven to a completion depth with a sledge hammer, drive weight or mechanical vibrator, 

whichever is appropriate based on the conditions encountered. The screens wiU be set so 

that they bridge the water table. A filter pack wiU be placed no greater than one foot below 

and two foot above the screen. A surveyor's mark wiU be placed on the concrete weU 

apron and the top of casing for use as a measuring point. The location and elevations of 

measuring points on the piezometers wiU be surveyed at the same time as the monitoring 

wells and in the same manner and wiU be included on the base map. 

5.7.4 Piezometer Development 

Piezometers wiU be developed by pimiping with a centrifugal pump and clean 

polyethylene tubing. Development wiU continue for one hour or untU samples of discharge 

water have a concentration of 50 NTUs or less. At the end of one hour, the final NTU 

reading wiU be recorded. Piezometers wiU be used for coUecting water level data and not 

for groimd-water sampling therefore, the presence of turbid water wiU not compromise the 

data coUected. 

5-17 300095 



5.8 INSTALLATION OF STAFF GAGES 

5.8.1 Objectives 

The ground water surface may be measured directly at the streams by staff gages. 

Staff gages wiU be instaUed at three locations in Hayes Branch near Subsites 1, 3, 5 and 6. 

The information gained from this wiU aid in determining the potential migration routes of 

contaminants found in the ground water. 

5.8.2 Equipment 

The foUowing equipment wiU be needed for the instaUation of the staff gages: 

Enameled staff 
Anchor bolts 
4 x 4 inch posts 

5.83 ImstaUatiom Friî cedrares 

Staff gages wiU consist of a graduated enameled staff securely attached by anchor 

bolts to a permanent timber or abutment. If an existing timber or abutment does not exist 

near the proposed staff gage locations, a four-inch by four-inch post wiU be driven into place 

as an anchor for the staff gage. The staff gage should be situated in order to coUect 

measurements of the stream stage directly from the gage. The locations and elevations of 

the measuring points on the staff gages wiU be surveyed at the same time as the monitoring 

wells and in the manner described above and included on the base map. 

5.9 COLLECTION OF WATER LEVEL MEASUREMENTS 

5.9.1 Objectives 

Four rounds of synoptic water level measurements wiU be coUected in the wells, 

piezometers, and staff gauges that wUl be instaUed during the RI. The purpose of coUecting 

the water level measurements is to evaluate the direction of ground-water movement and 

the vertical hydrauUc gradient, and to evaluate the hydrauUc connection between the groimd 

water and surface water bodies around the Site. 
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5.92 EquMpmemt 

The foUowing equipment wiU be used to coUect surface and ground-water level 

measurements: 

Electronic water level indicator (Solinst Model 101) 
Wooden tape measure 
Field notebook and pen 
Personal protection equipment 

In addition, the foUowing equipment wiU be avaUable (for use, if warranted): 

HNu Systems, Inc., PI-101 photoionization detector (HNu) -10.2 eV probe or 
an Foxboro Organic Vapor Analyzer (OVA 128) 

533 Procedrares 

After the monitoring weUs and piezometers have been instaUed and aUowed to 

equiUbrate with the aquifer, synoptic water levels wiU be measured in aU the newly instaUed 

wells, piezometers and staff gage locations at the Site. 

At each monitoring weU and piezometer location, the locking steel protective cap and 

intemal weU cap wiU be removed. The organic vapor level escaping from the weU wiU be 

monitored using an HNu and an OVA and the reading recorded in the field log. The 

battery of the electronic water level indicator wiU be checked by pushing the battery check 

button and waiting for the audible signal to sound. The instrument wiU then be tiuned on, 

and the probe wiU be slowly lowered into the weU untU the signal is heard and the 

instrument Ught goes on, indicating that the sensor in the probe has made contact with the 

water surface in the weU. 

The depth of water wiU be recorded to the nearest one-himdredth of a foot, from 

the surveyed mark at the top of the stainless steel casing. The date, time, weU number and 

depth to water wiU be recorded. AU domestic wells which are sampled wiU be surveyed for 

location and elevation and wiU be sounded to determine which portion of the aquifer they 

tap prior to measuring their water levels. The cable and probe of the water level indicator 

wiU be decontaminated between use at each weU by washing with Alconox and rinsing with 

tap water. This wiU be foUowed by a rinse with deionized water. 

Surface water levels wiU also be measured at each staff gage location during the 

synoptic roimds. At each staff gauge, the distance from the surveyed mark at the top of the 

staff to top of the surface water wiU be recorded, to the nearest one-hundredth of a foot. 
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using a wooden tape ruler. The date, time, staff gauge number and depth to water wiU be 

recorded. Refer to SOP 3 in Appendix D for additional information. 

5.10 COLLECTION OF GROUND=WATER SAMPLES 

5.10.1 Sampliintg Objectives 

Up to two rounds of ground-water samples wiU be coUected from aU new momtoring 

wells (thirteen total) and nearby residential wells to obtain data on groimd-water quaUty in 

and around the Site. After reviewing the results of the ground-water sampling, USEPA wiU 

determine if a second round of ground-water sampling wiU be required. 

5.10.2 Samplimig Eqnnipmeinit 

The foUowing equipment wiU be needed to coUect ground-water samples for analysis: 

Electronic water level indicator (Solinst Model 101) 
Stainless steel variable rate submersible pump (Grundfos Redi-Flo) 

- Polyethylene tubing (ASTM Drinking Water Grade) 
Laboratory cleaned stainless steel baUer 
Teflon-coated leader cord 
Nylon baUer cord 
Sample containers (see Table 6-1) 
CaUbrated containers 
Coolers and ice 
RoU of polyethylene sheeting 

- pH meter (Orion SA250) 
Temperature, and specific conductance meter (YSI Model 33) 
Personal protective equipment 
Field notebook, sampling logs and pen 

In addition, the foUowing equipment wiU be avaUable (for use, if warranted): 

- HNu Systems, Inc., PI-101 photoionization detector (HNu) -10.2 eV probe or 
an Foxboro Organic Vapor Analyzer (OVA 128) 

5.103 Momitorimg Well Pmrgimg PimcedBires 

At each location, the locking steel cap and intemal weU cap wiU be removed and the 

concentration of volatUe organic vapors wiU be measured by placing an HNu or an OVA 

above the weU casing. The HNu or OVA wiU be calibrated at the start of each day by 
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foUowing the procedures described in Appendix B. If the instrument is tumed off during 

the day, it wiU be recalibrated before being reused. 

The depth to water wiU be measured with an electronic water level indicator. The 

cable and probe of the water level indicator wiU be decontaminated between use at each weU 

by washing with Alconox and rinsing with tap water. This wiU be foUowed by a rinse with 

deionized water. 

The water volume in the casing wiU be calculated using the foUowing equation: 

V = 23.50 (r^) 

where: 

V = standing water volume (gaUons) 
23.50 = pi X 7.48 gaUons/cu.ft. 
r = weU casing radius (feet) 
h = height of water column (feet) 

The type of pump used wiU be a variable rate submersible pump (i.e., Grundfos 

Redi-Flo). Polyethylene tubing wiU be used for the discharge pipe. Prior to insertion of the 

submersible pump into the well, the pump wiU be decontaminated in accordance with the 

procedures identified in Appendix A. The pump wiU be lowered into the weU to just above 

or within the screened interval to initiate water removal. The pump wiU be placed so that 

the intake Ues just below the surface of the water in the weU and lowered as the water level 

decreases to ensure that evacuated water is completely replaced with fresh groundwater 

from the surrounding aquifer. The discharge of water wiU be monitored using a HNu or 

OVA for volatUe organic gases. The pumping rate shaU be measured frequently with a 

caUbrated container and stopwatch. Measurements of field parameters during purging wiU 

be conducted to provide an indication of ground-water equilibration and stabilization at the 

sampling point. Field parameters to be monitored include turbidity, temperature, specific 

conductance, pH, Eh, and dissolved oxygen. See Appendix B for information conceming the 

operation and calibration of the field instmments. After each of the field paranieters 

stabilizes (i.e., not more than 10 percent variation between two consecutive readings), the 

total volume of water removed wiU be recorded and the weU wiU be sampled. K the field 

parameters do not stabilize, purging wiU continue untU five volumes of water are removed. 

The purge water wiU be coUected in drums and stored on Subsite 1. 

Refer to SOP 3 in Appendix D for additional information. 
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5.10.4 Monitoring Weil Sampling Procedures 

Sample coUection wiU be conducted by fiUing the sample containers directly from the 

discharge line (i.e., polyethylene tubing) of the submersible pump. Sampling wiU foUow 

purging without intermption of the submersible pump flow rate in order to minimize the 

disturbance of the overlying stagnant water column in the weU. AU samples wiU be coUected 

a minimum of two weeks after the newly instaUed monitoring wells have been developed to 

aUow time for stabilization. 

A piece of polyethylene sheeting wiU be laid on the ground beside each weU and the 

sampling equipment and sample bottles wiU be placed on the polyethylene sheeting. AU 

sample bottles wiU be fiUed to the shoulder. Those samples requiring preservation wUl be 

tested and appropriately preserved in the field (see Table 6-1). Samples wiU be coUected 

in the foUowing order: 

1. Field measurements: specific conductance, pH, temperature, turbidity. Eh, 
and dissolved oxygen; 

2. PCBs/pesticides; 
3. Dioxins/furans; 
4. TAL metals (total); 
5. Cyanide; 
6. Phenols; 

The sample bottles wiU be placed into coolers with ice and sent to a laboratory for 

analysis. Sample handling procedures are detaUed in Section 6.0. 

The equipment entering the weU wiU be handled with phthalate-free (natural mbber 

or neoprene) gloves to prevent phthalate contamination. The submersible pump wiU be 

decontaminated between sampling locations as described in Appendix A, and the 

polyethylene tubing used on the submersible pump, baUers, gloves, and polyethylene sheeting 

wiU be changed between sampling locations to prevent cross contamination. 

Data to be recorded in the field logbook and/or sampling logs wiU include the 

foUowing: 

Name and location of job 
Subsite Number 
WeU and sample identification numbers 
Date and time of sample coUection 
Depth to water 
Volume of water removed during purging 
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pH, Eh, temperature and specific conductance, turbidity and dissolved oxygen 
measurements 
Organic vapor levels 

Refer to SOP 3 in Appendix D for additional information. 

5.10J Residemtial Wel Pusifimg sm4 Sampling Procedures 

Sampling of residential wells, for which access has been arranged by the USEPA, wiU 

take place concurrently with the monitoring weU sampling. As described in Standard 

Operating Procedure (SOP) - 1 Appendix D, the water suppUes wiU be flushed for 15 

minutes or untU three to five weU volumes have been removed (if the weU construction and 

standing volume are known). Active homeowner wells wiU be sampled directly from the 

water supply pipe as close to the source as possible using an existing tap prior to any 

treatment devices and/or surge vessels. If such a tap does not exist, the sample wiU be 

taken in accordance with SOP-1 Appendix D, and the conditions of the sample coUection 

wUl be conmiunicated to the USEPA WAM through the Site Manager. 

5.11 COLLECTION OF SURFACE WATER AND SEDIMENT SAMPLES 

5.11.1 Sampling Objectives 

Surface water and sediment samples wiU be coUected to assess the presence and 

nature of contamination in the surface water bodies draining the Site, and to evaluate the 

health and environmental risks associated with potential surface water and sediment 

contamination. The objective of the proposed surface water and sediment sampling is to 

determine if Site-generated contaminants have been transported into Hayes Branch and its 

associated wetlands, and are inhibitory to normal growth and production of indigenous flora 

and fauna. Sediment sampling wiU also enable an assessment of whether food-chain transfer 

via benthic infauna and rooted macrophytes represents a potential exposure route to other 

components of the wetland ecosystem. 

5.11.2 Sampling Equipment 

The foUowing equipment wiU be needed for surface water and sediment sampling: 

Stainless steel trowel, auger or dredge 
Field notebook and pen 
Personal protection equipment 
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Sample containers (see Table 6-1) 
Sample filtering equipment (surface water TAL metals (filtered) samples) and 
filters 
Coolers and ice 
Stop watch 

- Float 
- Ruler 

5.113 Surface Water Sampling Procedures 

The surface water samples wiU be coUected from near the bank of the stream or 

pond. These locations wiU be staked so that the same locations can be sampled during each 

sampling event. When surface water samples are being taken in conjunction with sediment 

samples, the water samples wiU be taken first. Samples wiU be coUected first from the 

furthermost downstream location, and then, sequentiaUy, in an upstream direction. 

The samplers wiU approach the location from the downstream direction with the 

sample container pointed upstream to ensure coUection of an undisturbed sample. The 

surface water samples wiU be coUected by carefuUy dipping the sample bottles into the 

stream, as described below, AU sample bottles wiU be fiUed to the shoulder. 

Those samples requiring preservation wiU be tested and appropriately preserved in 

the field. To ensure that samples have been properly preserved, an aUquot of preserved 

sample wiU be poured over pH paper. pH paper wiU not be inserted into the sample 

container to determine pH. 

Both a filtered and an unfiltered (total) TAL metals surface water sample wiU be 

coUected. AU other surface water samples wiU be unfiltered. FUtered samples wiU be 

obtained using a disposable filtering device. 

The procedures for surface water sampling are presented in SOP 2 of Appendix D. 

Samples wiU be coUected in the foUowing order: 

1. Field measurements: temperature, pH, specific conductance; 
2. PCBs/pesticides; 
3. Dioxin/Furans; 
4. TAL metals (total); 
5. TAL metals (filtered); 
6. Cyanide; 
7. Phenols; 
8. AUcaUnity; 
9. Total Hardness; 
10. Total Dissolved SoUds; 
11. Total Suspended SoUds; 

5-24 



12. Biochemical Oxygen Demand; 
13. Chemical Oxygen Demand; 
14. VOCs; and 
15. BN/AEs. 

The sample bottles wiU be placed into coolers with ice and wiU be sent to a USEPA 

CLP laboratoiy for analysis. Sample handling procedures are detaUed in Section 6.0. 

The sample containers wiU be handled with phthalate-free gloves which shaU be 

changed between each sample location to prevent phthalate and cross contamination. 

Field Instmmentation wiU be caUbrated before they are used foUowing the 

caUbration procedures provided in Appendix B. 

Data to be recorded in the field logbook wiU include the foUowing: 

Name and location of job 
Subsite number 
Sample identification number 
Method of sample coUection 
Weather conditions 
Date of sample coUection 
Description of sampling location including stream depth 
Photograph number and description 
pH, temperature, dissolved oxygen and specific conductance measurements 
Observed conditions which might impact the sample chemistry 

Each sampling location wiU be photographed, described, assigned a unique identification 

number and marked with a fixed stake or buoy. 

5.11.4 Stream Discharge Measurement Procedures 

FoUowing surface water sample coUection, the flow rate of the stream wiU be 

measured, if possible. First, a stream velocity wiU be measured by placing a floating object 

in the stream above the sampling location. The tiijie required for the object to float 

unobstmcted for approximately 50 feet wiU be measured. This time wiU be divided into the 

distance to obtain a stream velocity in feet per second. 

Next, the cross-sectional area of the stream wiU be detennined at the sampling point. 

Depth measurements wiU be coUected at one-foot intervals across the stream bed. The depth 

wiU be measured by lowering a ruler or weighted line into the water. The depth 

measurements wiU be averaged. 
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The discharge of the stream wiU then be calculated using the foUowing formula: 

Q = wdu 

where Q = discharge, in cubic feet per second 
w = width of the stream, in feet 
d = average depth of the stream, in feet 
u = velocity, in feet per second 

The discharge measurements coUected during each sample event wiU be compared 

to determine when the lowest flow conditions occurred. 

5.11.5 Sediment Sampling Procedures 

Sediment samples wiU be coUected with a stainless steel gravity corer equipped with 

a lexan Uner. At each station, a 12-inch sediment core wiU be obtained, if possible. The top 

six inches of the core wiU be placed in a labeUed glass jar (employing methods described in 

SOP-5 (Appendix D), as appropriate). Sampling instruments wiU be decontaminated before 

use foUowing the procedures outlined in Appendix A. 

Samples wiU be coUected in the foUowing order: 

1. PCBs/Pesticides; 
2. Dioxins/Furans; 
3. TAL Metals; 
4. TOC; 
5. Cyanide; 
6. Phenols. 
7. RCRA characteristics (ignitabiUty, corrosivity (pH), reactivity, and toxicity 

(TCLP)); 
8. BuUc Density; 
9. CEC; 
10. Grain Size Distribution; 
11. Moisture Content; 
12. VOCs; and 
13. BN/AEs. 

The sample bottles wiU be placed into coolers with ice and wiU be sent to a USEPA 

CLP laboratory for analysis. Sample handling procedures are detaUed in Section 6.0. 

The sample containers wiU be handled with phthalate-free gloves which shaU be 

changed between each sample location to prevent phthalate and cross contamination. 

Field Instrumentation wiU be calibrated before they are used foUowing the 

calibration procedures provided in Appendix B. 



Data to be recorded in the field logbook wiU include the foUowing: 

Name and location of job 
Subsite number 
Sample identification number 
Method of sample coUection 
Weather conditions 
Date of sample coUection 
Description of sampUng location including stream depth 
Photograph number and descriptions 
Observed conditions which mi^ t impact the sample chemistry 

Each sampling location wiU be photographed, described, assigned a unique identification 

number and marked with a fixed stake or buoy. 

Refer to SOP 5 in Appendix D for more information. 

5.12 ENVIRONMENTAL ASSESSMENT 

5.12.1 Objectives 

The purpose of the environmental assessment is to characterize and inventory 

existing Site natural resources and to identify potential biological receptors. The area to be 

investigated is each of the Subsites and immediately adjacent areas, and includes downslope 

wetland areas in the Hayes Branch in the vicinity of or on Subsites 1, 5, and 6, determina­

tion of types of flora and fauna present in the Site vicinity, and identification of regional 

agricultural lands. Data generated from the wetland delineation wiU provide a baseline 

reference on existing conditions prior to the initiation of on-Site remedial activities. Should 

Site remediation have an impact on delineated wetland(s), the functional values of the 

affected wetlands wiU be quaUtatively assessed by appUcation of the U.S. Army Corps of 

Engineers (USACE) Wetland Evaluation Technique, Version 2.0 (WET). Data generated 

by the WET program wiU be used to prepare a restoration/mitigation plan that wiU create 

a wetland system with functional values equal to or greater than the wetland values 

identified by the WET program. 

5.12.2 Equipment 

The foUowing equipment wiU be needed for surface water and sediment sampUng: 

SoU auger and spade 
Sighting compass 
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Field logbook and pen 
Camera and film 
Tape measure 
Field data forms 
CUp board 
MunseU soU color chart 
Aerial photograph or base map 
Federal interagency plant list 
Flags and Flagging tape 

Other equipment which wiU be avaUable on-Site (for use if warranted) is: 

HNu Systems, Inc., PI-101 photoionization detector (HNu) -10.2 eV probe or 
an Foxboro Organic Vapor Analyzer (OVA 128) 

5.123 Procedures 

A survey of the Site and downgradient areas wiU be conducted to determine the 

presence of wetlands inclusive of water courses and drainage ways. Areas that meet the 

federal wetland criteria for vegetation, soils and hydrology wiU be deUneated using the 

methodology outlined below: 

The wetlands wiU be delineated at aU Subsites usmg the Routine Method, Plant 

Community Assessment Procedure in compUance with the Corps of Engineers Wetlands 

Delineation Manual (Army, 1987). The Routine Method wiU be employed because the 

known wetland areas appear to be weU defined and the vegetation communities do not 

appear to have high species diversity. Areas that meet the federal wetland criteria for 

vegetation, soils, and hydrology wiU be delineated using the methodology outlined below: 

• Review avaUable United States Geological Survey (USGS) topographic 
mapping. National Wetland Inventory mapping, SoU Conservation Service 
mapping for the County, and Site and Subsite base maps. 

• Apply the federal criteria for the Routine Method, Plant Community 
Assessment Procedure to identify hydrophytic vegetation, hydric soils, and 
hydrology in wetland areas. 

• Identify and flag wetland/nonwetland boundary. Flags wiU be sequentiaUy 
numbered and k^ed to a base map for aU Subsites. In addition, the location 
of soU borings and vegetation conununity sampling wiU also be keyed to a base 
map for aU Subsites. A photographic log wiU be prepared to document the 
delineated boundaries of each identified wetland. 

In addition, field determination of the classes of wetlands systems (i.e., forested, 

scmb-shrub, emergent, etc.) wiU be conducted to determine which are present in the Site's 
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vicinity. The life forms of the Palustrine wetland systems (predominant in Site vicinity) -

trees, shmbs, emergents, emergent mosses, and Uchens - are use to define classes and wiU 

be characterized in the field. Submerged or floating-leaved rooted vascular plants, free-

floating vascular plants, submergent mosses and algae wiU be noted for the determination 

of the Aquatic Bed class. 

Flora and Fauna Inventory 

Additional data that wiU be coUected during the wetland delineation includes 

observing and recording data on vegetation conmfiimities and wUdlife. The team wiU record 

observations of manrunals, birds, reptUes and amphibians. Observation data wiU include 

location of sighting, habitat type, taxonomic class, number of individuals and observed 

activity, (i.e. feeding, roosting, nesting). Emphasis wiUbe placed on observing and recording 

wUdlife utilization of the known wetlands adjacent to Subsites 1, 5 and 6. Vegetation 

conrununities wiU be recorded, and observations of the vigor and growth pattems of on-Site 

vegetation wiU be assessed and compared to simUar vegetation communities off-Site. 

Investigation of Agricultural Land 

The presence of agricultural land on or adjacent to each subsite area wiU be 

determined. Agricultural land wiU be identified by consulting with the Gloucester County 

SoU Conservation Service. In the event that agricultural land is present, an assessment wiU 

be conducted to assess potential impacts generated by on-Site contamination, £md an 

evaluation of remedial action altematives on agriculture wiU also be conducted. These tasks 

wiU be conducted in compUance with the FamUand Protection PoUcy Act. 
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6o0 SAMPLE HANDLING 

6.1 GENERAL 

Representative sampling of environmental matrices for chemical analysis depends 

on proper coUection, preservation, shipping, custody, and preparation techniques. 

Unpreserved or improperly shipped samples may jeopardize sample integrity and reduce 

data quaUty. To endeavor to achieve sampling data that are reUable, Malcolm Pimie wiU 

adhere to procedures described in the foUowing sections and in the QuaUty Assurance 

Project Plan prepared for the investigation. AU samples coUected for analysis by the 

USEPA CLP wiU be labeled, packaged and preserved according to CLP procedures which 

are described in the "Users Guide to the Contract Laboratory Program", EPA/540/8-89/012, 

January 1991. 

62 PROCUREMENT AND PREPARATION OF SAMPLE CONTAINERS 

Malcolm Pimie wiU purchase certified clean, approved sample containers from a 

USEPA approved suppUer. AU sample containers wiU be prepared in accordance with SOP 

16 m Appendix C, and wUl meet the QA/QC requirements of OSWER Directive #9240.0-

05A, "Specifications and Guidance for Contaminant-Free Sample Containers" (USEPA 

1992). AU sample containers wiU have a certificate of analysis, by Lot Number, that verifies 

the purity of the containers. Copies of these certifications wiU be kept in Site files, the 

PMO QA files, and brought on-Site whUe sampling for review by field audit personnel. 

Malcolm Pimie wiU label the sample containers prior to field sampling events, when 

possible. 

63 LABELING OF SAMPLES 

Each sample coUected at the Site wiU be identified with a Malcolm Pimie sample 

label and a Malcolm Pimie sample tag. The sample label wiU be attached to each bottle and 

wiU be covered with clear plasfic tape to assure that the label does not peel off or become 

damaged. A unique sample number wiU be assigned to each sampling location and marked 

on the label and the tag. The sample tag wiU be attached to the sample bottle with wire or 
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string. In addition to the Malcolm Pimie label and tag, aU samples submitted to the CLP 

Laboratory wiU be identified with EPA CLP numbers which are provided by the CLP 

Laboratory. 

AU samples labels and tags wiU contain the foUowing information: 

1. Project number 
2. Subsite number 
3. Field ID or sample station number 
4. Date and time of coUection 
5. Designation of sample as grab or composite 
6. Sample matrix 
7. Sample preservation notes 
8. Analytical parameters 
9. Signature of sampler 

The project number is used instead of the site name in order to preserve the 

anonymity of the Site. The bottles wiU be pre-numbered according to the numbering scheme 

described in Subsection 4.4. 

The sample label and tag wiU be checked by the laboratory to verify that they are 

identical and then wiU be cross-referenced to the chain-of-custody form. Any inconsistencies 

wUl be noted on the chain-of-custody form. AU identifying tags, data sheets, and laboratory 

records wiU be retained as part of the permanent record. 

6.4 SAMPLE PRESERVATION/HOLDING TIMES 

The analytical laboratory wiU analyze samples for the constituents given in Tables 

4-1 and 4-2. The samples wUl be analyzed by foUowing USEPA CLP/RAS and SAS 

methodologies. Preservation of samples wiU be performed in the field at the time of sample 

coUection in accordance with procedures contained in the USEPA Region II CERCLA QA 

Manual, Revision 1, October, 1989. Information on sample containers, preservation 

techniques, and holding time limits is presented in Table 6-1. 

6 J SAMPLE SHIPPING APOT) CEIAIN=OF=CUSTODY 

The sample handling and sample custody procedures described below wiU be 

foUowed during aU sampling events. A chain-of-custody form wiU be initiated at the 
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laboratory and wUl accompany the sample botties from the laboratory into the field. Upon 

receipt of the botties and cooler, the sampler wiU sign and date the first "received" blank 

space. After each sample is coUected and appropriately identified, entries wiU be made on 

the chain-of-custody form which wiU include: sampler names and signatures, sampling station 

identification, date, time, type of sample and the required analysis. In addition, the USEPA 

CLP Traffic Report Forms and SAS Packing List wiU be initiated at the time of sample 

coUection in the field and copies are shipped with the samples. Copies of these forms are 

provided in Appendix C. 

After sampling has been completed, the sample containers wiU be cleaned, sample 

tags wiU be attached, custody seals wiU be placed around the sample vial and cap and the 

containers wiU be placed into coolers. Ice packs wiU be placed in the coolers to keep the 

samples cold. A sufficient number of ice packs are to be used to maintain the samples at 

a temperature of 4 'C during shipment as described in SOP 16 in Appendix C. Packing 

material wiU be placed in the coolers and around the containers to prevent the sample 

containers from moving and breaking. The sampler wiU sign and date the next "relin­

quished" blank space on the chain-of-custody form. 

The samples wiU either be transported to the CLP Laboratory under custody of 

Malcolm Pimie personnel or they wiU be shipped by an air express service. K the samples 

are shipped by an air ecpress service^ the name of the carrier wiU be entered under the next 

"received" blank and the air biU number wiU be entered on the form. The chain-of-custody 

form wiU be placed in a plastic bag and attached to the inside cover of the cooler. Whether 

transported by Malcolm Pimie or shipped, two or more custody seals wiU be signed, dated 

and placed on each shipping container, located in a manner that would indicate if the 

container were opened in transit. Wide, dear plastic tape wiU be placed over the seals, to 

ensure that seals are not accidentaUy broken during shipment. After each sample shipment 

to USEPA CLP Laboratories, the Sample Management Officer (SMO) wUl be immediately 

notified by phone. 

AU samples wUl be received by the laboratory within 24 hours of coUection. Samples 

wiU be received by laboratory personnel, who wiU assume custody of the samples, and sign 

and date the next "received" blank on the cham-of-custody form. Upon completion of 

sampling event, a Trip Report wiU be prepared by Site personnel and submitted to the MPI-

RSCC (Regional Sample Control Center). 
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ASTM American Society of Testmg Materials 

BN/AE Base Neutrals/Acid Extractables 

BOD Biochemical Oxygen Demand 

CEC Cation Exchange Capacity 

CERCLA Comprehensive Environmental Response, Compensation, and LiabiUty Acrt 
of 1980, also known as Superfund: Amended in 1986 by the Superfund 
Amendments and Reauthorization Act (SARA). 

CFR Code of Federal Regulations 

CLP Contract Laboratory Program 

COD Chemical Oxygen Demand 

CRDL Contract Required Detection Limit 

CRQL Contract Required Quantitation Limit 

CRS Cultural Resource Survey 

DOT Department of Transportation 

ERRD Emergency and RemecUal Response Division 

ERT Environmental Response Team 

ESD Environmental Services Division 

FIT Field Investigation Team 

FS FeasibUity Study 

FSP Field SampUng Plan 

GCDH Gloucester County Department of Health 

HASP Health and Safety Plan 

MPI Malcolm Punie Incorporated 

MSL Mean Sea Level 

MS/MD Matrix SpUce/Matrix DupUcate 

MS/MSD Matris SpUce/Matris Spike DupUcate 

NJDCJD New Jersey Division of Criminal Justice Department 

NJDEP New Jersey Department of Enviromnental Protection 

NJDEPE New Jersey Department of Environmental Protection and Energy 
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ACRONYMS (continued) 

NPL National Priorities List 

NTU Nephelometric Turbidity Unit 

OSWER Office of SoUd Waste and Emergency Response 

OVA Organic Vapor Analyzer 

PC Personal Computer 

PCB Polychlorinated Biphenyl 

PMO Program Management Office 

PRP PotentiaUy Responsible Party 

PSB Program Support Branch 

PVC Polyvinyl Chloride 

QA QuaUty Assurance 

QC QuaUty Control 

QAPjP QuaUty Assurance Project Plan 

QAPP QuaUty Assurance Program Plan 

RA Removal Assessment 

RAB Removal Action Branch 

RAS Routine Analytical Services 

RCRA Resource Conservation and Recovery Act 

REAC Response Engineering Analytical Contract 

RI Remedial Investigation 

RSCC Regional Sample Control Center 

SI Site Investigation 

SAP Sampling and Analysis Plan 

SAS Special Analytical Services 

SM Site Manager 

SMO Sample Management Office 

SOPs Standard Operating Procedures 

TAL Target Analyte List 

TAT Technical Assistance Team 

TCL Target Compound List 
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ACRONYMS (continued) 

TCLP Toxicity Characteristics Leaching Procedure 

TDS Total Dissolved SoUds 

TEF Toxicity Equivalent Factor 

TOC Total Organic Carbon 

TOx Total Organic HaUdes 

TSS Total Suspended SoUds 

TSCA Toxic Substances Control Act 

USACE United States Army Corps of Engineers 

USCS Unified SoU Qassification System 

USDA United States Department of Agriculture 

USEPA United States Envkonmental Protection Agency 

USFWS United States Fish and WUdUfe Service 

USGS United States Geological Survey 

VOC Volatile Organic Compounds 

WAM Work Assignment Manager 

WET Wetiand Evaluation Technique 
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DECONTAMINATION PROCEDURES 
Sampling Equipment 

Any equipment, such as baUers, spoons, trowels, and spUt-spoon samplers used to 

coUect water, soU, or sediment samples for chemical analysis wiU be decontaminated 

foUowing the procedures described below: 

1. wash and scrub with nonphosphate detergent (Alconox); 
2. rinse with tap water (from potable water supply); 
3. rinse with 10% HNO3, ultrapure rinse; 
4. rinse with tap water (from potable water supply); 
5. rinse with acetone only or rinse with methanol foUowed by hexane (pesticide 

grade or better); 
6. thoroughly rinse with deionized, demonstrated analyte-free water (volume used 

during this rinse must be 3 to 5 times the volume of solvent used in Step 5.); 
7. air dry; and 
8. wrap in aluminum foU for transport. 

When using a spUt-spoon sampler which is made of carbon steel instead of stainless 

steel, the nitric acid rinse may be lowered to a concentration of 1% instead of 10% so as 

to reduce the possibiUty of leaching metals from the spoon itself. 

SpUt-spoon samplers may, instead of the above, be decontaminated by steam 

cleaning. Non-interfering containers (such as those made of glass, stainless steel, teflon, or 

nalgene polyethylene) wiU be used to transport the acetone, methanol and hexane to the 

site. 

Field instrumentation wiU be cleaned as per manufacturers instructions. Probes such 

as those used in pH and conductivity meters wiU be rinsed after each use with deionized 

water. 

Disposable gloves wUl be wom by the sampling personnel and changed between 

sampling events. WhUe performing any equipment decontamination, phthalate-free gloves 

(neoprene or natural rubber) wiU be wom in order to prevent phthalate contamination of 

the sampling equipment by interaction between the gloves and the organic solvent(s). 

Electric Water Level Indicator and Data Logger 

The electric water level indicator and data lo^er cable and transducer wiU be 

decontaminated before being used m each weU by the foUowing procedures: 



1. Wash probe/transducer and portion of cable which was submerged with 
Alconox detergent and tap water. 

2. Rinse with distiUed water. AUow water to drain into bucket. 

WeU Evacuation Equipment 

The submersible pump and tubing wiU be decontaminated before each use by 

pumping 20 gaUons of Alconox detergent and then 20 gaUons of tap water through the pump 

and rinsing the outside with deionized water. The spent rinse water wiU be contained in 

DOT-approved 55-gaUon drums and stored on-site. 

Drilling Equipment 

AU down-hole drilling equipment wiU be decontaminated prior to the start of drilling 

operations, between each hole, and before leaving the site. Decontamination wiU be 

accompUshed with a steam cleaner and wiU consist of spraying the equipment with high 

pressure steam. AdditionaUy, the driU rig itself wiU be decontaminated both before 

beginning work and prior to leaving the site. Condensate coUected from steam cleaning wiU 

be contained in DOT-approved 55-gaUon drums and stored on-site. 

Wash and Rinse Water Disposal 

At the end of each day, spent wash water, rinse water, and condensate wiU be 

drained into DOT-approved 55-gaUon drums for proper disposal These waters wiU be 

stored in separate drums and not mixed with the driU cuttings. The drums wiU be 

permanentiy labeled. An inventory of aU drums wiU be maintained in the field logbook. 
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EQUIPMENT CALIBRATION AND MAINTENANCE PROCEDURES 

CaUbration and maintenance procedures for the equipment identified below are 

presented in this Appendix. 

HNu Model PI-101 Photoionization Analj-zer 

Foxboro Model OVA 128 Flame Ionization Detector 

Miniram Model PDM-3 Respirable Dust Meter 

LucUum Model 123 Micro R Meter 

Hach Model 16800 Portable Turbidimeter 

Orion Model SA250 pH Meter 

Platinum Eh Electrode 

YSI Model 33 S-C-T Meter 

Glass-Mercury Thermometer 

YSI Model 5IB Dissolved Oxygen Meter 

In-Situ Model SEIOOOB Hermit Data Logger 

Solinst Model 121 Interface Meter 

CALIBRATION AND MAINTENANCE OF HNu 

PHOTOIONIZATION ANALYZER 

Accuracy 

The HNu PI-101 is temperature compensated so that a 20 degrees Celsius change 

in temperature corresponds to a change in reading of less than two percent fuU-scale at 

maximum sensitivity. The useful range of the instrument is from 0.2 to 2000 ppm. 

Response time is less than three seconds to 90 percent of fuU-scale. 
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CaUbration 

Prior to use, the HNu meter wiU be checked using a pressurized cylinder of 

isobutylene. The isobutylene wUl be certified by HNu Systems Inc. to be 100 ppm of 

isobutylene in air. The HNu meter is caUbrated to benzene at the manufacturer. Thus, the 

100 ppm of isobutylene check gas should deflect to 63 ppm on the meter scale. 

Maintenance 

1. If any of the foUowing conditions occur, consult the troubleshooting guide 
provided in the Instruction Manual: 

a. No meter response in any switch position (including BATT CHK). 
b. Meter response in BATT CHK, but reads zero or near zero for aU others. 
c. Instrument reads correctly in BATT CHK and STBY, but not in measuring 

mode. 
d. Instrument responds in aU positions, but signal is lower than expected. 
e. Erratic meter movement occurs. 
f. Instrument response slow or irreproducible. 
g. Low battery indicator. 

Should the troubleshooting techniques faU to resolve the problem, send the 
instrument to the manufacturer for repair and maintenance. 

2. The Ught source window wiU be cleaned at a minimum of every two weeks. 
Qeaning frequency wiU be based on meter performance when checked against 
100 ppm of isobutylene in air. 

3. The meter battery wiU be checked at the begmning and end of each day. If the 
neecUe is not within or above the green battery arc on the scale-plate, the 
battery wiU be recharged prior to making any measurements. 

Data VaUdation 

A daUy log wiU be kept to document equipment and standards utilized. Recorded 

information for the equipment wiU include the name, model number, and data of caUbration. 

Standards used in caUbration of equipment wiU be documented by trade name, lot number 

and expiration date. Any unusual readings and routine maintenance procedures wiU also 

be documented. 
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CALIBRATION AND MAINTENANCE OF OVA FLAME 

IONIZATION DETECTOR 

Foxboro Flame Ionization Detector/Organic Vapor Analyzer (OVA) 

Primary caUbration of the Organic Vapor Analyzer is accomplished at the factory 

using methane of known concentrations in air and making adjustments to the four 

potentiometers located on the circuit board inside the instrument. This primary adjustment 

is relatively stable over time and should not concem field operators. The primary 

caUbration may be checked during factory maintenance procedures which wiU be required 

for each unit. Maintenance schedules wiU be estabUshed by the Project Manager. 

AU OVAs wUI be caUbrated to methane, and recx)rds kept on file to document the 

procedure. A 5 Uter gas sampling bag is fiUed with "clean" air. One cubic centimeter (cc) 

of a pure methane gas from a caUbration cylinder is injected through the septum of the gas 

sampUng bag. The sampling bag is then agitated to ensure complete diffusion of the sample. 

The concentration in parts per milUon (ppm) (volume/volume) wiU be equal to the sample 

size in cubic centimeters divided by the volume of the bag in cubic cjentimeters, times 

1,000,000. Therefore, 

1 cc X 1,000,000 = 200 ppm 
5,000 cc 

Note: 1 Uter = 1,000 cc 

The outlet of the sampling bag is connected to the air sampling line of the OVA 

The GAS SELECT knob is then adjusted untU the meter reading on the OVA is 200 ppm. 

Since the instrument is caUbrated to methane, the concentration read for other 

compounds must be expressed as "methane equivalent" concentrations. It is possible to 

caUbrate the instrument with other gases by adjusting the GAS SELECT knob on the 

Sidepack control panel However, this requires a suppty of the gas of interest at a known 

concentration. Cylinders of various gases are commerciaUy avaUable and should be 

requested with the gas of interest and the balance as air. The caUbration gas should be 

withdrawn from the cylinder and placed in a sample bag of known volume from which it may 

be drawn into the OVA. By making the appropriate calculations, samples of known 
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concentration can be prepared. As the OVA draws in the sample, the GAS SELECT knob 

is tumed untU the caUbrated concentration of the sample is read on the meter. The 

instrument is now caUbrated to directiy read the concentration of the compound of interest. 

CALIBRATION AND MAINTENANCE OF RESPIRABLE 

DUST METER 

The Miniram Model PDG-3 has been factory-calibrated using a representative dust, 

but the user may change the caUbration constant of the instrument for a specific type of 

aerosol if he wishes. Such a caUbration should be performed by obtaining a concurrent filter 

coUection (e.g., by means of a personal filter sampler), sampUng from the same environment 

within which the Miniram is placed. The average concentration obtained by the Miniram 

at the end of the test should be compared with the fUter-gravimetric-deterrained 

concentration. The ratio of the two concentration values can then be used to correct the 

Miniram caUbration. The comparison mn should be repUcated several times (to minimize 

errors) to obtain an average ratio. 

To change the Miniram caUbration, proceed as foUows: 

1. Place Miniram in a clean environment (e.g., air conditioned office). 

2. Remove battery pack. 

3. Disconnect battery connector (remember that aU stored data wiU thus be 
lost/erased from Miniram memory). 

4. WhUe leaving battery pack lying next to Miniram, re-connect the two units (Le., 
plug in connector). 

5. Immediately observe Miniram display. It wiU be performing a slow segment-
by-segment display checkout. As soon as it displays ".00," press OFF, thus 
interrupting the initial automatic zero checkout. Wait untU the display 
indicates "OFP and then press MEAS and wait approximately 36 seconcls. 

6. Observe 10-second readings (typicaUy in the range of 1 to 3 mg/m') and record 
manuaUy a few consecutive readings. Calculate the average of these values. 

7. Identify smaU potentiometer screw (visible through an opening in the foU 
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shield of the open MinUam) opposite the digital output jack. Adjust this 
potentiometer, using a fine screw driver, until the average Miniram is 
increased or decreased (with respect to the average obtained in step 6) by the 
desired ratio (e.g., as determined by previous gravimetric comparison runs). 

8. Shut off Miniram, reposition and secure battery pack, and re-zero instmment. 
AU subsequent concentration readings are now corrected by the desired ratio. 

CALIBRATION AND MAINTENANCE OF 

LUDLUM MODEL 12S MICRO R METER 

Description 

The Ludlum Model 12S Micro R Meter utiUzes an mtemaUy mounted 1" x 1" NaI 

ScintiUator for counting low level gamma radiation. 

Range MultipUer Selector Switch is a 6-position switch marked OFF, BAT, XIOOO, XlOO, 

XIO, XI. Turning the range selector switch from OFF to BAT position provides the 

operator with a battery check of the instrument. A BAT check scale on the meter provides 

a visual means of checking the battery-charge status. Moving the range selector switch to 

one of the range multipUer positions (XIOOO, XlOO, XIO, XI) provides the operator with an 

overaU range of 0 to 3000 Micro R/hr. Multiply the scale reading by the multipUer for 

determining the actual scale reading. 

AUDIO ON-OFF Toggle Switch in the ON position operates the unimorph speaker, 

located on the left side of the instrument. TTie frequency of the cUcks is relative to the rate 

of the incoming pulses. The higher the rate, the higher the audio frequency. The audio 

should be tumed OFF when not required to reduce battery drain. 

Fast-Slow Toggle Switch provides meter response selection. Selecting the "P 

position of the toggle switch provides 90% of the final meter reading in 4 seconds. In "S" 

position, 90% of the final meter reading takes 22 seconds. Set on " P for fast response and 

larger meter deviation. "S" posUion should be used for slow response and damped meter 

deviation. 
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RES Button, when depressed, provides a rapid means to drive the meter to zero. 

Range CaUbration Adjustments are recessed potentiometers located under the 

caUbration cover on the right side of the front panel. These adjustment controls aUow 

individual caUbration for each range multipUer. 

DIS Adjustment aUows the input sensitivity to be adjusted from 30 to 100 miUivolts. 

The gain is normaUy set for 40 miUivolts at the factory. 

Operating Procedures 

o InstaU two "D" size batteries 

o Switch range to BAT. Meter should deflect to the battery check 

portion of the scale, 

o Turn instrument range switch to XIOOO. Expose detector to 

check source. 

o Check calibration, 

o Depress RES switch. Meter should zero. 

Calibration 

The meter should be caUbrated annuaUy by either the manufacturer or by a 

c:aUbration faciUty. 

CaUbration controls are located on the front of the instrument under the calibration 

cover. The controls may be adjusted with an 1/8-inch blade screwdriver. 

The high voltage should be set at the mmimum value. Connect pulses (negative 40 

miUivolt pulse) to meter. Set gain for 40 milUvolt sensitivity. 

NOTE: Measure High Voltage with a Model 500 Pulser or a High 

Impedance voltmeter with a high meg probe, ff one of these 

instruments is not avaUable, use a voltmeter with a minimum of 
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1000 megohm input resistance. 

A. CPM CaUbration 

• Provide 360,000 counts per minute (CPM) with meter set 

on XIOOO scale. 

• CaUbrate meter to read 2 micro R/hr. 

• Decrease counts by factors of 10; caUbrate XlOO, XIO, 

and XI scales to read 2 micro R/hr. 

• Turn up high voltage in 50 volt increments. 

• Plot HV vs. count rate untU detector voltage rating is reached. 

• Expose detector to Am-241 source and repeat above procedure. 

• Compare both sets of data; select operating voltage to 

correspond with maximum source count and minimum 

background count. 

B. Cesium CaUbration 

• Set instrument to XIOOO scale. 

• Expose to Cs-137 source at 2 Micro R/hr point. 

• Adjust caUbration pot so that meter reads 2000 Micro R /hr. 

• Repeat for each scale at 200, 20 and 2 Micro R/hr. 

Maintenance 

NEVER STORE THE INSTRUMENT OVER 30 DAYS WITHOUT 

REMOVING THE BATTERIES. ALTHOUGH THIS INSTRUMENT 

WILL OPERATE AT VERY HIGH AMBIENT TEMPERATURES, 

BATTERY SEAL FAILURE CAN OCCUR AT TEMPERATURES AS 

LOW AS 100 oF. NEGLECTED BATTERY SEAL FAILURE WILL 

SURELY CAUSE ONE AWFUL MESS. 

Instrument maintenance consists of keeping the instmment clean and periocUcaUy 

checking the batteries and caUbration. 
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At three month intervals, the batteries should be removed and the battery contacts 

cleaned of any corrosion, ff the instrument has been exposed to a very dusty or corrosive 

atmosphere, more frequent battery servicing should be used. 

Use a spanner wrench to unscrew the battery contact insulators, exposing the intemal 

contacts and the battery springs. Removing the hancUe wiU faciUtate access to these 

contacts. 

CALIBRATION AND MAINTENANCE OF TURBIDIMETER 

Accuracy 

A Hach Model 16800 Portable Turbidimeter wUl be used for aU turbidity 

measurement. The Hach 16800 wiU be operated in the range of 0 to 100 nephelometric 

turbidity units (NTU). A nickel/cadmium battery with approximately ten hours operating 

time per chang buUt into the 16800 meter. Readings are repeatable to within ± 1 % of fuU 

scale. 

Calibration and Operation 

tests. 

To ensure consistently accurate results, perform standardization before each set of 

1. Turn the instrument off and check the mechanical zero setting. Adjust the 
screwdriver adjustment control on the meter face if necessary to obtain a zero-
NTU reading. 

2. Press the power switch to ON and perform a battery check by pressing the 
BATT CHECK switch and verifymg that the meter indicates m the BATTERY 
CHECK area, ff not, charge the battery pack. 

3. Place the focusing template into the ceU holder. The focusing template wiU 
block aU Ught from reaching the detector and aUow the instrument to be 
zeroed electronicaUy in Steps 4 and 5. 

4. Press the 1.0 range swUch and adjust the ZERO control for a reading of zero 
NTU. 
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5. Press the 10 range switch and verify that the meter stiU incUcates zero NTU. 
Readjust the ZERO control if necessary. 

6. Remove the focusing template and the 90-NTU turbidity standard into the ceU 
holder. Use the black dot on the standard vial to orient the vessel in the same 
position each time, thereby eliminating variations due to rotation. 

7. Place the Ught shield over the turbidity standard and aUow the meter to 
stabilize. 

8. Adjust the SPAN control for a reading of 90 NTU. Remove the Ught shield 
and turbidity standard. The instmment is now ready for use. 

Taking the Turbidity Measurement 

1. Press the appropriate range switch. Select the range that wiU exceed the 
expected turbidity of the sample under test. 

2. Place the focusing template into the ceU holder and adjust the ZERO control 
for a reading of zero NTU. Remove the focusing template. In the 100 range, 
place the ceU riser into the ceU holder before inserting the test sample. 

3. FiU a clean sample ceU to the white line with the sample to be measured and 
placed it into the ceU holder. Use the white dot on the sample ceU to orient 
the ceU in the same position each time. Cover the sample ceU with the Ught 
shield and aUow the meter to stabilize. Read the turbidity of the sample. 

Operational Notes 

1. The sample size for aU turbidity measurements should be 18 mL Use the line 
on the sample ceU as a level inciicator. Variations in sample volume can affect 
the accuracy of the determinations. 

2. When operating the instmment under bright ambient Ught conditions, protect 
the detector between measurements by inserting the focusing template or 
covering the ceU holder with the Ught shield. 

Maintenance 

The battery pack wiU be recharged overnight subsequent to its use in the field. 

Broken or highly scratched sample ceUs wiU be replaced. SmaU, sUght scnratches 
may be covered with a Ught coat of siUcone oU. Cells with a buUd up of matter 
which cannot be removed wiU be discarded. 
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3. Lamp and focusing adjustments are not considered routine maintenance and 
wiU be performed only when the instmment readings are suspect. 

Data Validation 

AU instrument calibrations wiU be documented, incUcating the meter readuigs before 

and after the meter has been adjusted. 

CALIBRATION AND MAINTENANCE OF THE ORION SA 250 

pH METER 

Accuracy 

An Orion SA 250 pH meter wiU be used for on-site pH and temperature 

measurement. The SA 250 meter wiU be equipped with a suitable combination pH electrode 

and automatic temperature compensation (ATC) probe. Temperature differential between 

the pH buffer standards and samples is automaticaUy compensated for by the meter. The 

SA 250 meter has resolution capabiUty to 0.1 or 0.01 standard pH units. Department of 

Transportation and MU specifications have been met or exceeded for shock, vibration and 

moisture. 

Check Out Procedure and CaUbration 

Prior to initial daUy use, the SA 250 meter wiU be checked according to the foUowing 

procedure. 

Meter Check Out Procedure 

1. SUde power switch to ON position. Attach BNC Shorting Plug to BNC 
connector on top of meter. Refer to Figure B-6.1. 

2. K LO BAT indicator on LCD remains on, the battery must be replaced. 

3. SUde mode switch to mV. Display should read 0 + 0.3. 
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SUde mode switch to temp. Display should read 25.0. U 25.0 is not displayed, 
using , , and XIO keys, untU 25.0 is displayed and press enter. 

SUde mode switch to pH .01. Press iso. Display should read the letters ISO 
then a value of 7.00. If 7.00 is not displayed, scroU untU 7.00 is displayed and 
press enter. 

Press slope. Display should read the letters SLP then a value of 100.0. If 
100.0 is not displayed, scroU untU 100.0 is displayed and press enter. 

Press sample. Observe the letters pH then a steady reading of 7.00 -̂  0.02 
should be obtamed. K not, press cal and scroU untU 7.00 is displayed and press 
enter. Press sample and observe a reading of 7.00. 

Remove the shorting plug. After a successful completion of steps 1-8 the 
meter is ready to use with an electrode. 

Electrode Connections 

1. Attach electrodes with BNC connectors to sensor input by sUding connecrtor 
onto input, pushing down and turning clockwise to lock into position. Connect 
reference electrodes with pin tip connectors by pushing connector straight into 
reference input. 

NOTE: If using a combination electrode with a BNC connector, the reference 
pin-tip jack is not used. 

Calibration 

CaUbration of the SA 250 meter wiU be performed using two standard buffer 

solutions of pH = 7.00 s.u. and pH = 4.01 s.u. Buffer solutions are standardized at 28 

degrees Celsius against National Bureau of Standards certified pH = 6.88 and pH = 9.18 

reference samples prior to measuring the pH of any sample. The foUowing procedur used 

for caUbrations: 

1. Connect electrode(s) to meter. SUde the mode switch to pH.l 4.01. 

2. Place electrode(s) into pH ,̂ 7.00 buffer. 

3. Press cal. The display wiU altemate between .1. and the pH value of the 
buffer, indicating this is the first buffer and a value has not been entered. 
Wait for a stable pH display and press enter. The correct display wUl freeze 
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for 3 seconds then advance to .2. incUcating the meter is ready for the second 
buffer. 

4. Rinse electrode(s) and place into pH = 4.01 buffer. Wait for a stable pH 
display and press enter . 

After the second buffer value has been entered the letters PH wiU be 
displayed. The meter is now caUbrated and automaticaUy advances to sample 
mode. 

5. Rinse electrode(s), place into sample. Record pH directiy from the meter's 
display. 

The use of the ATC probe eliminate the need for temperature caUbration. 

Maintenance 

1. When not in use or between measurements, the pH probe wiU be kept 
immersed in or moist with pH = 7.000 buffer solution. 

2. The battery wiU be placed when the "LO BAT' indicator remains on during the 
instrument check out. 

3. The pH electrode wiU be replaced whenever the probe is cracked or 
irremovable deposits buUd up on the junction. 

4. If response time or stabiUty problems develop and cannot be corrected the 
meter wiU be sent to the manufacturer for maintenance. 

Data Validation 

All instrument caUbrations wiU be documented, indicating the meter readings before 

and after the meter has been adjusted. The pH buffers used to caUbrate the meter will • )'::o 

be documented. This is important, not only for data vaUdation, but also to establish 

maintenance schedules and component replacement. 
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CALIBRATION AND MAINTENANCE OF ORION PLATINUM Eh 

ELECTRODE 

Accuracy 

An Orion platinum Eh electrode and the Orion SA 250 PH meter wiU be used for 

on-site oxidation-reduction potential (redox) measurement The SA 250 meter has 

resolution capabiUty to 1 mV. Refer to previous section for the caUbration and maintenance 

of the SA 250. 

Check Out Procedure and CaUbration 

Checking the electrode is necessary only when there is evidence of 

malfunction that cannot be traced to other causes. FiU the electrode with 

ORION Cat. No. 900011 filling solution for checking procedure. 

1. Prepare solution A (0.1 M potassium ferrocyanide and 0.05 M 

potassium ferricyanide): weigh out 4.22 g reagent-grade 

K,Fe(CN)s 0 3HjO and 1.65 g reagent-grade K3Fe(CN)4. Place 

in a 100 ml volumetric flask. Add about 50 ml distiUed water and 

swirl to dissolve soUds. DUute to volume with distiUed water. 

2. Prepare solution B (0.01 M potassium ferrocyanide, 0.05 M 

potassium ferricyanide, and 0.36 M potassium flouride): weight 

out 0.42 g reagent-grade K<FE(CN)6, 1.65 g reagent-grade 

K3FE(CN)s, and 3.39 g reagent-grade KF © 2 HjO. Place m a 100 

ml volumetric flask. Add 50 ml distiUed water and swirl to 

dissolve soUds. DUute to volume with distiUed water. 

3. Transfer solution A to a 150 ml beaker. Place electrode in the 

solution and wait untU the reading stabilizes. The potential 
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should be about 234 mV. 

4. Rinse electrode and repeat the measurement with solution B. 

The potential should be about 66 mV greater in solution B than 

in solution A. 

Maintenance 

1. When not in use the electrode may be kept in water or air. ff 

left in air, remove salt crystals on the outside of the electrode 

sleeve by rinsing with distiUed water, drain filling solution from 

chamber, flush out with distiUed water, store dry. See cleaning 

procedure. 

2. The electrode can be routinely cleaned without disassembling. To 

remove precipitate that forms on the outside waU or tip of the 

electrode, rinse with distiUed water. If sample or precipitate clogs 

the space between the electrode sleeve and the irmer cone, clean 

the chamber by flushing out the filling solution. To do this, invert 

the electrode to moisten the O-ring. Holding the electrode by the 

cap with one hand, push the outer sleeve up into the cap with the 

other hand, aUowmg fUling solution to drain from the chamber, 

ff the chamber is not completely clean, repeat. FiU with filling 

' solution. 

3. To remove salt deposits formed inside the electrode: 

• FiU wash bottle to half with distiUed water. 

• Invert electrode so that glass membrane points up. 

• Invert the wash bottle so that its bottom points up. 

• Insert nozzle of wash bottle into electrode filling hole and 

squeeze bottle. Filling solution wiU drain out of chamber. 

• FiU chamber with distiUed water from wash bottle. 

Repeat steps 2-4. 
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• Continue to repeat steps 2-5 untU aU salts have been 

removed. 

To change the filling solution in the reference chamber, simply 

clean the electrode and fiU with the new solution, using the 

foUowing procedure: 

• Tip the electgrode to moisten the O-ring. Holding the 

electrode by the cap with one hand, push the sleeve up 

into the cap with the other hand aUowing solution to 

drain from the chamber. 

• FiU the electrode with distUled water and then drain the 

reference chamber by retracting the sleeve, as explained 

above. Now perform this fiUing and draining procedure 

twice with the new filling solution. 

• FiU the electrode with the new solution. Although the 

electrode is ready for use, readings may drift sUghtly for 

about a half hour whUe the electrode equiUbrates with 

the new solution. 

Data VaUdation 

AU instrument caUbrations wiU be documented, incUcating the meter readings before 

and after the meter has been adjusted. The electrode filling solutions used to caUbrate the 

meter wUl also be documented. This is important, not only for data vaUdation, but also to 

estabUsh maintenance schedules and component replacement. 
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CALIBRATION AND MAINTENANCE OF SPECIFIC 

CONDUCTANCE METER 

Accuracy 

The caUbrated accuracy of the specific-conductance meter (YSI, Inc. Model 33 S-C-T 

Meter) +4.5 percent; this represents the worst-case error resulting from errors in the 

instrument and probe combined. Instrument error alone ranges from ±2.5 to +3.0%. 

CaUbration 

The specific-conductance meter wiU be caUbrated by tuming the MODE control to 

REDLINE and adjusting the REDLINE control so the meter needle lines up with the 

redline on the meter face. If this cannot be accompUshed, the batteries must be replaced. 

RecaUbration should be done at the factory. 

Maintenance 

The only maintenance required is battery replacement. Two "D" size alkaline 

flashUght ceUs, such as Eveready E95 or equivalent, wiU provide 200 hours of operation. 

Accuracy wUl not be mamtamed if zinc-carbon "D" cells are used. Battery replacement is 

indicated when the redline adjustment cannot be accomplished. 

Replace batteries every six months to reduce the danger of corrosion due to leaky 

batteries. To replace batteries, remove the screws from the rear cover. The batter holders 

are color coded. The positive end must contact the red holder. 

Data VaUdation 

AU instrument caUbrations wiU be documented, indicating the meter readings before 

and after the meter has been adjusted. This is important, not only for data vaUdation, but 

also to establish mamtenance schedules and component replacement. 
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CALIBRATION AND MAINTENANCE OF GLASS-MERCURY 

THERMOMETER 

To check the glass-mercury thermometer, both the thermometer and the YSI 

temperature probe should be immersed into the same beaker of water. Any differences in 

temperature should be noted and recorded in the field log. The thermometer should be 

kept clean and protected from breakage in a hard tube or case. 

CALIBRATION AND MAINTENANCE OF DISSOLVED 

OXYGEN METER 

Accuracy 

The caUbrated accuracy of the dissolved oxygen meter (YSI Model 51B Dissolved 

Oxygen Meter) wiU be better than +0.2 mg/l when caUbrated within ±5° C of actual sample 

temperature. Temperature which can also be measured with this instrument, has an 

accuracy of ±0.7°C over the fuU scale temperature range of -5''C to +45°C. 

CaUbration 

1) Switch instrument to OFF and adjust meter mechanical zero. 

2) Switch to ZERO and adjust to "O" on mg/l scale. 

3) Switch to FULL SCALE and adjust to "15" on mg/l scale. 

4) Prepare probe for operation, plug into instmment, wait up to 15 minutes for 
probe to stabilize. Probe can be located in caUbration chamber or ambient air. 

5) Switch to CALIB Oj and adjust CALIB control untU meter indicates local 
altitude on short scale in upper right comer of meter. 

NOTE: It is desirable to caUbrate probe in a high humidity environment. See 
instruction manual for more detaU on caUbration and other instmment and probe 
characteristics. 
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Maintenance 

1) When not m use or between measurements, keep the cUssolved oxygen probe 
immersed in or moist with deionized water. 

2) Replace batteries after 1000 hours of operating or if fuU scale adjustment 
cannot be made. Use Eveready 935 "C size or equaL 

3) Membranes wiU last indefinitely depending on use. Average replacement is 2-4 
weeks. Probe should be stored in humid environment to prevent drying out. 

4) CaUbrate daUy. 

Data VaUdation 

AU instrument caUbrations wiU be documented, incUcating the meter readings before 

and after the meter has been adjusted. Each preparation of probe and method of 

caUbration wiU also be documented. This is important, not only for data vaUdation, but also 

to estabUsh maintenance schedules and component replacement. 

CALIBRATION AND MAINTENANCE OF THE IN-SITU 

HERMIT ENVIRONMENTAL DATA LOGGER 

Description 

An In-Situ HERMIT Envkonmental Data Logger, Model SEIOOOB or equivalent, 

wiU be used on site m conjunction with an In-situ pressure transducer (PXD-260, PTX-160D 

or PTX-161D), to record water level changes during pump testing. 

The front panel controls of the HERMIT consist of a five digit Uquid crystal display 

and an eight key keypad. The keys are divided into two groups: the white keys for basic 

operations and the blue keys for data entry and modification. Basic operations include 

CLOCK, XD (short for transducer) and DATA; each of which can be accessed with a single 

keystroke. Data modifying operations such as START, STOP and changing test parameters 

require a sequence of keystrokes to prevent their accidental use. 
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Maintenance 

There are no customer serviceable parts inside the SEIOOOB. The unit should 

require no caUbration or periodic maintenance during its service life. It should not be 

necessary to clean the connectors or cable contacts. TTie action of installing the cables is 

normaUy sufficient to clean contamination from the contacts. The front panel may be wiped 

clean with a soft, damp cloth. 

Battery Replacement 

The battery pack used m the SEIOOOB is of special design, requiring that the unit 

be returned to In-situ's customer service faciUty for replacement. Permanent damage to the 

unit can result from improper replacement packs and procedures. When the low battery 

indicator appears in the display, the unit has approximately ten hours of "wake" time left. 

Extemal power may be used to supplement battery power untU the unit can be returned for 

a replacement pack. 

Service 

The SEIOOOB may need to be returned for service if any of the foUowing symptoms 

appear: 

1. A display of the form "Err.20" indicates that the unit does not pass its intemal 
self tests. The unit wiU not permit itseff to be used for data coUection, and 
data already stored in the unit are inaccessible (upon walking up, the unit wiU 
display the error and immediately go back to sleep). 

2. An unusuaUy high number of watchdog counts may indicate an intermittent 
problem. The unU may be used for data coUection but should be returned for 
a checkup as soon as possible. 

3. A low battery indication in the display. The unit can probably finish the 
current test and dump the data. Long term tests should not be started when 
the unit is in this concUtion. 

ff symptoms other than these are apparent, check the cable interconnections and the 

programming of the SEIOOOB before requesting service on the unit. One incorrect scale 

factor or coefficient setting can cause data to appear way off. 
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CALIBRATION AND MAINTENANCE OF THE SOLINST 

INTERFACE METER 

General Operation 

The Solinst Model 121 Interface Meter works with an infra-red circuit that detects 

the presence of a Uquid. A conductivity circuit differentiates between conductive Uquid 

(water) and non-conductive Uquid (LNAPL or DNAPL product). 

Before commencing any measurements, carry out the foUowing electronics and 

battery condition checks. 

1. Turn the main switch on (Main switch is a toggle switch on reel faceplate). 
The steady tone and two Ughts wiU be activated (as long as the probe switcii 
is off, but the main switch is on). 

2. Remove the probe from the holder and turn the probe switch on (Probe switch 
is the knurled ring at the top of the probe). Steady tone and two Ughts 
activate. 

3. The infra-red circuit is checked by inserting the cleaning brush into the base 
of the probe untU it reaches the zero measurements point (The zero 
measurement point is the junction between the stainless steel body of the 
probe and the brown Teflon/DeUin base plug). This cuts the mfra-red beam 
causing the steady tone and two Ughts to activate. 

4. "Hie conductivity circuit is checked by inserting the probe into normal tap 
water, as far as the measurement zero point. This causes a single Ught and 
intermittent tone to activate. 

General Operation 

After each use, the tape should be wiped clean and carefuUy rewound onto the r 

The probe should be cleaned as foUows: 

1. Wash probe thoroughly with alconox detergent; 

2. Use a cleaning brush through the side and base holes to remove aU product 
from the inner part of the probe; 
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3. Use steel wool to scrub the bottom pin; 

4. Rinse the probe thoroughly with distiUed water and wipe dry; and 

5. Return the probe to the holder, ensuring that both switches are tumed off. 

NOTES; • Battery wiU drain rapidly if probe is left on 

• Do not drop probe; damage to probe tip may result 

• O-ring seals may be affected by the use of cleaning fluids other than 
detergent and water. 

To replace batter inside reel: 

1. Remove three screws in faceplate and carefuUy lift to one side to prevent 
damage to wiring. 

2. Replace with specified battery, noting proper polarity. 

3. Replace faceplate and three screws, being c:areful to keep aU wires within the 
hub. 

To replace probe battery: 

1. Remove three screws (PhUUps type) at top of probe. 

2. Gently puU body apart to expose the battery holder. 

3. Remove and replace battery with type specified. 

4. Ensure correct polarity. 

5. Check O-rings for damage and replace if necessary. 

6. Lubricate O-rings Ughtly with non-petroleum based lubricant prior to 
reassembly and push probe body back together ensuring that the three v'l e 
connector is placed below the battery in the slot provided prior to reasse;;; , 
of the probe. 

7. Replace PhiUips screws but do not over-ti^ten. 

WARNING: LOW BATTERY IN PROBE CAN RESULT IN WATER UGHT 
STAYING "ON" 

NOTE: ALWAYS REPLACE BOTH BATTERIES AT THE SAME TIME. 
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1.0 OBJECTIVE 

The objective of these guidelines is to provide general reference information on sample 
management procedures. 

2.0 LIMITATIONS 

These limitations apply to aU sample management procedures excepting requkements of 
project-specific sample management plans. 

3.0 DEFINITIONS 

Contract Laboratory Program fCLP). AU samples coUected wiU be analyzed at an approved 
laboratory within the EPA CLP. The EPA CLP was developed to retain laboratory services 
that wiU ensure that aU envkonmental samples cx)Uected under the Superfund Program wiU 
be analyzed in accordance with recognized EPA laboratory methods and QA/QC 
procedures. 

Target Compound List (TCL). It is a Ust of chemical substances consisting of 126 organic 
compounds, 23 metaUic elements, and cyanide. The Ust is broken into four subdivisions: 
volatUes, semivolatUes, pesticide/PCBs, and total metals and cyanide. 

Routine Analytical Services TRASy Laboratory analysis for substances or parameters 
shown on the TCL in addition to the analysis for 2,3,7,8-TCDD dioxin, in soUd and aqueous 
samples. 

Special Analytical Services fSAS). Laboratory analysis for substances or parameters not 
shown on the TCL (with the exception of dioxin) and high-concentration samples. Analysis 
of non-soU/sediment, nonaqueous matrices, and analysis of RAS compounds using non-RAS 
protocols. 

Trip Blanks. Trip blanks are used to check for sample contamination originating from 
sample transport, shipping, and from site conditions. Trip blanks are necessary when 
aqueous samples and rinsate blanks are coUected for volatUe organic analysis. 

Rinsate Blanks. Rinsate blanks are used to check sampling equipment decontamination. 
Rinsates are coUected for each type of sampling equipment used on site. Demonstrated 
analyte-free water is poured over the equipment and coUected into containers and analyzed 
for the analytes of concem. 

Environmental Duplicate. These are two separate samples coUected at the same sampling 
point. Envkonmental dupUcates are used to determine field sampling precision and are 
coUected at a frequency of at least 5 percent per matrix. 
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Matrix Spike/Matrix Spike Duplicates (MS/MSDV The process by which standard mixes 
of various TCL compounds are added to envkonmental samples prior to extraction/ 
cUgestion. The sample is spUt into dupUcates and analyzed. The analysis is used to evaluate 
the matrix effect of the sample upon the analytical methodology. Volume for MS/MSD 
analysis is coUected at a frequency of at least 5 percent per matrix/concentration. 

Low-Concentration Sample. Samples in which a compound may be present at concentration 
levels less than 10.0 ppm. 

Medium-Concentration Sample. Samples in which a compound may be present at 
concentration levels equal to or greater than 10.0 ppm to as much as 15 percent 150,000 
ppm) of the total sample. 

High-Concentration Sample. Samples in which a compound may be present at concentration 
levels greater than 15 percent (150,000 ppm) of the total sample. 

4.0 GUIDELINES 

The purpose of sample management is to assume that aU samples coUected during a 
hazardous waste site investigation sampling episode wiU be accounted for when the project 
is completed. The purpose is achieved by adhering to the foUowing procedures that outline 
a generic method of sample management. 

Request for Analytical Services 

In anticipation of a sampling episode, RAS requests are to be made using a CLP Data 
Management Request Sheet, or contact the Malcolm Pimie, Inc., Regional Sample Control 
center (MPI-RSCC) Coordinator by 11 am the Tuesday prior to the week of the scheduled 
sampling event, unless otherwise indicated by MPI-RSCC Coordinator. 

Note: SAS requests requke a minimum of 4 weeks advance notice to obtain laboratory 
space. Be sure to contact MPI-RSCC Coordinator as soon as you suspect special sampling 
requkements for your site, so the proper procedure can be determined. (A minimum of 8 
weeks notice is requested.) 

RAS Sampling Requests 

RAS sampling requests include low- and medium-concentration aqueous and soU/sediment 
samples for TCL analysis (including cyanide). RAS requests also include dioxin analysis in 
aqueous and soU/sediment samples. 

The laboratories within the CLP are under contract to deUver data based on the latest date 
of sample receipt in each sample group. Approved RAS requests are issued a case number. 
Unique case numbers are issued for each sampling project occurring at one site over a 
specific scheduled time period. 
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SAS SampUng Requests 

SAS sampling requests include the foUowing: 

o High-concentration aqueous and soU/sediment samples for analysis of both TCL and 
non-TCL parameters. 

o Low- and medium-concentration aqueous and soU/sediment samples for analysis of 
non-TCL parameters. 

In most cases, SAS requests wiU be made in addition to RAS requests (RAS plus SAS). 
Additional SAS services may include: 

o Lower detection limits for one or more of the TCL poUutants 

o Additional non-TCL compounds 

o Special sample preparation procedures 

o Inorganic parameters including nitrates, sulfates, ammonia, sulfides, and chlorides 

o Sample filtration procedures for inorganic analysis 

o Fast turnaround of less than 30 days for analysis of TCL parameters 

o Sample homogenization procedures for inorganic analysis 

o Less than 1 ppb detection limit for dioxm (TCDD) 

Examples of SAS only requests are as foUows: 

o High-concentration samples 

o Analysis for non-RAS (TCL) parameters only, with the exception of dioxin in soU 

and water 

o Analysis for nonaqueous or non-soU/sediment samples 

o Analysis based on non-RAS methods 

o Analysis of any special matrix sample (ak, biota, wipes) 

o Analysis of TCDD by high resolution GC/HRMS or GC/MS/MS 

o Analysis of TCDF (furans) 
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o Analysis of TCDD in fish tissue and/or water 

Attachment A contains examples of RAS and SAS request forms. 

Sample Preparation 

Prior to commencement of a sampling episode the proper containers, labels, preservation 
techniques, and blanks must be prepared. The types of samples to be coUected wiU be the 
basis for determining the method of sample preparation. 

AU sample containers must be cleaned and prepared in accordance with OSWER Dkective 
#9240.0-05, "Specifications and Guidance for obtaining Contaminant Free Sample 
Containers." 

Sample Containers 

Malcolm Pimie wiU purchase certified clean, approved sample containers from an approved 
suppUer. Malcolm Pimie wUl label and prepare aU botties and add preservatives at the time 
of sampling, where necessary. Copies of certifications wiU be kept in site files and brought 
to the site whUe sampling. 

Each bottle used to coUect a sample must be identified by suppUer and lot number to ensure 
that it is permanently associated with the sample coUected in that particular container. This 
procedure also appUes to containers used for quaUty control blanks such as trip and rinsate 
blanks, as weU as the containers used to carry demonstrated analyte-free water to be used 
for blank preparation. This is to ensure that for aU samples coUected, the specific sample 
bottles used can be traced to the sample container contractor QC and custody records 
appUcable to thek identifying lot numbers. 

Attachment A Usts the sample container requkements for aU levels of organic and inorganic 
sample coUections. 

Sample Preservation 

Sample preservation is requked for low-concentration samples. Sample preservation for 
RAS dioxin aqueous and soU/sediment samples requkes that the samples be kept out of 
dkect sunUght. Sample preservation is not requked for medium- and high-concentration 
aqueous and soU/sediment samples. The foUowing sample preservation measures are 
requked for low-concentration samples: 

o Low-c;onc:entration aqueous orgaruc samples: 

Base/neutral/acid (BNA) extractables and pesticides/PCB samples must be 
cooled to 4°C. Ice must be placed in double zip-lock bags to prevent 
leakage. The ice bags should be placed by the neck and along the sides of 
the sample containers. 
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VolatUe organic samples must be preserved with 6 Molar hydrochloric acid 
(6 M HCl) to pH ^2 . The samples must be cooled to 4°C and ak bubbles 
must not be present in the vials. Hydrcxihloric acid is dispensed from a 
disposable glass pipet into the vials. The amount of 6 M HCl to be added 
to the vials, prior to sample coUection, is fkst determined on a separate 
volume of sample in a test vial. 

o Low-concentration aqueous inorganic samples: 

Total metal samples are preserved with nitric acid (HNO3) to a pH <2. 
Nitric acid solution is dispensed from 5-miUiUter ampules. Indicator paper 
sensitive to pH 2 should be used to determine whether enough HNO, has 
been added to the sample to attain the desked pH. In most cases, one 5-mL 
ampule containing 2 to 3 mLs of HNO3 per sample wiU be sufficient. 

The indic^ator paper must not be dipped into the sample container. Instead, 
pour a few drops of sample onto the paper and let the excess sample volume 
faU into a 1 Uter widemouth polyethylene bottle or another designated 
container. The excess sample volume wiU be discarded with the wastewater 
at the end of the day. The container should be rinsed out and disposed of 
with dry wastes. The samples must be cooled to 4°C. 

Cyanide samples are preserved with socUum hydroxide (NaOH) foUowing 
tests for the presence of oxidizing agents and sulfides (S*) with appropriate 
test papers. The samples are preserved with approximately 2 mis of sodium 
hydroxide solution to a pH > 12. The samples must be cooled to 4°C. 

o Low-concentration soU/sediment organic samples: 

There are no preservation requkements; however, it is requked to pack with 
ice in order for samples to cool to 4''C. 

o Low-concentration soU/sediment inorganic samples: 

It is optional to pack with ice and cool total metal samples to 4°C. 

cyanide samples must be iced and cooled to 4''C. 

Trip Blanks 

Trip Blanks for a sampUng episode wiU be prepared in the foUowing manner: 

0 One trip blank is requked for each day that aqueous envkonmental samples are 
coUected for volatUe analysis. 
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o Trip blanks are oiUy necessary for aqueous envkomnental samples, ff rinsates are 
the only aqueous samples collected, then a trip blank is not necessary. 

o Trip blanks consist of two 40 nvL septum vials into which 4-5 drops of 6M 
hydrochloric acid (HCl) is introduced prior to filling them with demonstrated 
analyte-free water. 

o Trip blanks are prepared in, and carried to, the field where aqueous sampling 
occurs. 

o Trip blanks are treated as separate aqueous samples and the appropriate paperwork 
must be completed. The trip blank is described as No. 3 "Leachate" in Column A 
of the organic traffic report, and the words "trip blank" must appear in Colunm D 
under special handling. (Attachment A - Organic Trip Report) 

o The trip blank must be stored away from solvents and must be preserved, packaged, 
cooled to 4°C and shipped to the laboratory with the other aqueous samples. 

Rinsate Blanks 

o Rinsate blanks should be coUected for each type of equipment used each day a 
decontamination event is carried out. It is permissible to use the same aUquot of 
water on aU equipment associated to a particular matrix for analysis of semi-volatUe 
organics, pesticides, PCBs and inorganics. The rinse must be performed sequentiaUy 
on aU sampling equipment. However, a separate field rinse blank must be coUected 
for each piece of equipment associated to a particular sample matrix which wiU be 
analyzed for volatUe organics. 

o Rinsate blanks consist of pouring demonstrated analyte-free water over clean 
equipment and coUecting it into sample containers to be analyzed for the analytes 
of concem. 

o For fuU TCL/TAL analysis the rinsate wUl have the same volume as a low 
concentration aqueous envkonmental sample and the sample containers are fiUed 
in the foUowing order: VOA vials, BNA/Pest./PCB bottles, total metak and 
Cyanide (if appUcable). 

o TTie rinsate blank is described as No. 3 "Leachate" in Column A or the organic and 
inorganic traffic report and "rinsate' in Column D under Special HandUng. The type 
of equipment that is rinsed is written in Column D on both the organic and 
inorganic traffic reports. (Attachment A - Inorganic Traffic Report) 

o Rinsate blanks are preserved, packaged, and shipped in the same manner as low 
concentration aqueous envkonmental samples. 
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o Envkonmental dupUcates and matrix spike/matrix spike dupUcates (see below) are 

quaUty control samples taken in the field for each sample group. 

The sample group is defined as one of the foUowing whichever occurs more frequently: 

0 Each case of field samples received 

o Each 20 samples within a case 
o Each 14-calendar-day period during which field samples within a case are received, 

beginning with receipt of the fkst sample in the sample case group. 

Environmental Duplicates 

o Samples for dupUcate analysis are coUected for each matrix sampled at a frequency 
of at least 1 in 20 samples per matrix. 

o Sufficient quantity of matrix must be coUected from the same sample location to fiU 
a dupUcate set of sample containers. The dupUcate volume is shipped to the 
laboratory under a separate CLP sample number. 

o For aqueous envkonmental samples the volatUe organic fraction is coUected first, 
then the fraction for extractable organic analysis, foUowed by the fraction for 
inorganic analysis of the envkonmental sample. Next the extractable organics then 
the inorganic fraction of the envkonmental dupUcate is coUected. 

o For soU/sediment samples the volatUe organic fraction is coUected as colocated grab 
samples. The nonvolatUe fraction is coUected into a stainless steel bowl and mixed 
prior to coUecting the fraction for extractable organic analysis and then the fraction 
for inorganic analysis. Separate bowls should be used to coUect the envkonmental 
sample and the envkonmental dupUcate. 

o The coUected volumes are divided, preserved, packaged and shipped to the lab as 
separate samples for analysis. 

Matrix Spike/Matrix Spike Duplicate ^MS/MSD) & Matrix Spike/Matrix Duplicate TMS/MD) 

o The designation of a sample for MS/MSD analysis for organics and MS/MD 
analysis for inorganics is requked for 1 in 20 envkonmental samples per concentra­
tion/matrix. 

o Additional volume must be coUected from the same sample location and shipped to 
the lab using the same CLP numbers. 

o Three times the total volume is necessary for coUection of aqueous MS/MSD 
samples. Two times the total volume is necessary for coUection of aqueous MS/MD 
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samples. The sample containers are fiUed in the foUowing order: VOA vials, 
BNA/Pest./PCB bottles, total metals and Cyanide (if appUcable). 

o The MS/MSD samples are noted on the organic traffic reports. 

0 The MS/MD samples are noted on the inorganic traffic reports. 

Custody Procedures 

Prior to completion of a sampling episode the care and custody of the samples must be 
performed. Procedures for the packaging and shipping of samples and the documentation 
generated during that process is outUned in the foUowing section. 

Packaging and Shipping Samples 

o Decontaminate and towel dry the outside of the sample container (Alconox and tap 
water rinse). Make sure the caps are tightly sealed prior to decontamination. 

o Apply custody seal (signed and dated) (Attachment A) to container and cap. 
Septum vials should not be covered over the top. Apply seals around the 
ckcumference of the vial. 

o Tape the container and cap using masking tape. Again, do not cover septums. 

o Attach the sample tags to each sample (Attachment A). 

0 Place the containers in ziplock bags. The two 40 ml vials may be placed in one bag 
with extra ak space eliminated. 

o Segregate organic and inorganic fractions of samples. Put 1-2 inches of vermicuUte 
in the bottom of the coolers. 1-10 samples may be written on each Traffic 
Report/Cham of Custody (TR/COC). A minimum of one form is necessary for 
each cooler of samples. Do not spUt samples, other than separating organic and 
inorganic fraction, into separate coolers. 

o When enough samples have been coUected to fiU a cooler, prepare the TR/COC. 
Many times these forms can be partiaUy completed in the office. K more than one 
TR/COC form per cooler is nec:essary than number them 1 of 2, 2 of 2 etc. 
However, each TR/COC must only represent samples coUected on one date. 

o Each cooler requkes one address label on the outside. Tape label to top of cooler 
Ud using clear tape. Leave room on one cooler for the Federal Express AirbiU/Win-
dow for the shipment of coolers to each lab. 

o Place the last two copies of the TR/COC's in the cooler in a ziplock bag, these 
copies do not have the site name on them, and tape it to the inside Ud of the cooler. 
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Retain the remaining paperwork and send to the MPI-RSCC Coordinator. The site 
manager must attempt to complete the Receipt for Samples (Attachment F) and 
have the site representative sign it. 

o When aU paper work is fiUed out and the samples packed in thek respective coolers, 
recheck documentation with the ske manager. FiU the cooler with vermicuUte and 
secure the containers from movement within the cx)olers. 

o Apply custody seals to the cooler. Place two custody seals diagonaUy across from 
each other where the cooler Ud meets the cooler on both the hinged and unhinged 
sides. Then apply two or more layers of fiberglass strapping tape around the cooler 
over the custody seals. 

o Place arrow labels marking "this end up" on opposite sides of the cooler. 

o FUl out RAS/SAS Sample CaU-In Form (Attachment A). CaU shipping information 
to the MPI-RSCC Coordinator (609-860-0100), by 4:30 pm or by 9:00 am the 
foUowing morning and also caU shipping information dkectiy to RSCC Viar & Co. 
at (703) 519-1442 (RAS) or (703) 519-1459 (SAS). 

o Send aU remaining paperwork to MPI-RSCC Coordinator for proper distribution. 

o AU samples wiU be shipped by overnight carrier within 24 hours of sample coUection. 

Documentation 

During field activities and prior to completion of the foUowing documentation, field 
logbooks must be generated. Durkig the sampling episode aU duties and activities of 
concern must be entered into a logbook. 

AU logbook entries must be dated, legible, and initialed and contain accurate and inclusive 
documentation of an individual's project activities. Because the logbook forms the basis for 
the later written reports, it must contain only facts and observations. Language should be 
objective, factual, and free of personal feelings or other terminology which might prove 
inappropriate. Entries made by individuals other than the person to whom the logbook was 
assigned are dated and signed by the individual making the entry. Individuals must sign 
each logbook assigned to them. 

Any information obtained during the sampling episode wiU then be expressed in the 
foUowing documents. 

Traffic Reports/Chain-of-Custody 

The Sample Management Office provides preprinted traffic reports to track the shipment 
of samples through the CLP. For RAS, multisample traffic reports (TRs) are used. 
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Multisample TRs reference CLP analytical fractions, not sample containers and volumes, 
and may be used to document the shipment of 1 to 20 samples under one case number. 

RAS CLP sample types are defined by the foUowing analytical programs: 

o Inorganic analysis - Total Metals, Cyanide, or both 

o Organic analysis - VolatUe Organics (VOA), Base/Neutral/Acid Extractables 
(BNAs), Pesticide/PCBs, or any combination of these 

o VOA only - VolatUe organics analysis - fast turnaround - 14 days 

A CLP sample is coUected from one matrix and consists of aU the sample volume requked 
for analysis under one RAS analytical program from the sample location. For example, a 
surface water sample to be analyzed for fuU TCL parameters would represent two CLP 
samples - one aqueous sample to be analyzed under the inorganic program (total metals, 
cyanide, or both), and one aqueous sample to be analyzed under the organic program 
(volatUe organics, BNAs, and pesticides/PCBs). 

Unique sample numbers are assigned for each CLP sample. The sample numbers are 
provided on adhesive labels. The type of analysis is printed on most of these labels. The 
appropriate label must be appUed to the correct container. 

Sample numbers for inorganic analysis for Region 2 are in the format MBX 123 and have 
seven labels per strip: two for total metals, two for cyanicle, and three extra. 

Organic sample numbers are in the format BX 123 and have ten labels per strip: four for 
extractables (BNAs, Pesticide/PCBs), two for VOAs, and four blank labels. One sample 
number must be used for water samples, and another sample number must be used for soU 
samples; the same sample number must never apply to both types of samples. Unused 
portions of labels must be destroyed and not reused. 

Chain-of-Custody 

Custody of a sample is defined by the foUowing: 

o It is in your possession, or 

o It is in your view, after being in your possession, or 

o It was in your possession, and you locked it up, or 

o It is in a designated secure area. 

Each person involved with the sample must know Chain-of-Custody procedures. The 
proceciures should be included in the Project Plan or be pubUshed and avaUable to aU 
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personnel. Due to the evidentiary nature of sample coUecting investigations, the possession 
of samples must be traceable from the time that samples are coUected until they are 
introduced as evidence in legal proceedings. To maintain and document sample possession, 
Chain-of-Custody procedures are foUowed. 

The Chain-of-Custody records must be prepared as the sample containers are being 
packaged for shipping. Since samples are shipped in conunercial coolers, a separate Chain-
of-Custody record should be prepared for the contents of each cooler. The record must be 
signed and dated just prior to sealing the coolers for shipment. Enter the actual time at 
which the COC is prepared. TTie Chain-of-Custody record used in Region 2 is serialized. 

Sample Labels 

A sample label must be affixed to each sample container. Information provided on the 
sample label must include the foUowing: 

o Case number: The case number must be the same as that provided in the top right 
corner of the traffic report. 

o Sample number: This is the MPI-designated sample number. It is associated with 
the sample source location on a site map. 

o Date: Indicate the month, day, and year the sample was coUected. 

AU information recorded should be printed on labels using kideUble (waterproof) ink. The 
sample matrix is provided on the preprinted CLP numbered sample tables. Clear, acetate 
tape must be appUed over aU labeling to maintain label integrity during decontammation 
procedures. 

Custody Seals 

The custocfy seal has an adhesive side v/hidi enables it to stick where it is appUed. The 
custody seal must be signed and dated and is appUed to sample containers and coolers in 
such a manner as to reveal if the container was opened during transit. 

Receipt for Samples Form 

Upon completion of the site inspection, before the field team leaves the site, the site owner, 
operator, or agent in charge must be given a completed "Receipt for Samples" form 
describing the samples coUected. 

The number and description of samples coUected must be provided. The case number must 
not be indicated on the form. The site owner, operator, or authorized agent is the person 
the samples are "Transferred by° and must sign accordingly. As a receipt for samples is 
requked by law, it is requked that when the owner, operator or authorized agdnt is not 
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avaUable to accept the receipt, indicate that fact on the bottom of the document and have 
it placed in the Sample Management Documentation section of the project fUe. 

Distribution of Documentation 

After aU sampling and documentation is completed the foUowing outline wiU be used for the 
distribution of the documentation generated. 

Laboratory 

o Bottom 2 copies of Traffic Report 

Site Owner/Representative 

o Top white copy of the Receipt for Samples Form 

Site Manager for Project FUe 

o 1 xerox copy of aU the Traffic Reports 
o 1 xerox copy of the akbiUs 

o Pink copy of the Receipt for Samples 

MPI-RSCC Coordinator 

o Top 2 copies of the TR/COC 
o Two copies of the SampUng Trip Report (when completed) 
o Any extra unused CLP labels and paperwork 
o Bottle Lot Number Form 
o Federal Express AkbUl Receipts 

o YeUow Copy of Receipt for Samples 

MPI-RSCC to Distribute To 

RSCC/ESAT Lockheed Environmental Systems 

o 2nd page of aU the Organic and Inorganic TR/COCs 

Viar & Co. 

o Top copy of the Inorganic and Organic TR/COC 

MPI-RSCC FUes 

o Sample Trip Report 
o Copy of aU TR/COCs 
o Extra Labels and Paperwork 
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o Bottie Lot Number Form 
o Federal Express AkbiU Receipts 
o YeUow Copy of Receipt for Sample Form 
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\WiGO'^ 
P I R N I E ARCS Contractor 68-W9-0051 

CONTRACT LABORATORY PROGRAM DATA MANAGEMENT REQUEST SHEET 
(SbMdod Areas for MPI-RSCC Use Only) 

Site Name: _ 
Site Location: 
Job Number: 

Date Requested: 
Proposed Sampling Date(s): 
Proposed Shipping Date: _ 

Actual Start Date: 
Actual Completion Date: 

SM/FTL: 

Tuinaround Time: 
Routine Fast K of days . 

Cafie Number: 

SAS Number: 

Laboratories: 

Organic: 

Inorganic: ^_ 

SAS/Odien 

O 
I 

0 \ 

^ ^ 

• - ^ 

m 

R O U T I N E A N A L Y T I C A L SERVICES (RAS) 

SAMPLE 
TYPE 

Triplllanlu: 

Rinsates: 
SoU Sampling Equipment 

Aqueous Sampling Equipment 

Aqiiebiiui' EnvirbninMbtai Suojiilefl t'tlii^il^: 

Low ConcentraUon 

Medium Concentration 

Solid Environmental Samples: ii: 1: : Hi:; 
Low Concentration 

Medium Concentration 

ORGANICS 

FuU TCL 
. Organics 

R C 

; • : ' ; ' : ' ; ' ; ' : • : • : • ; • ; • ' : • ' • ! • . ' • • : • 

liiiii 
i;;||;::K;:|:;|p| 

III 
iiiliiii' 

yyyyyy 

VOA 
Only 

R C 

;ix:-i;ii;i;:i;x;;>i;;:x;!' 

Other 
R C 

INORGANICS j 
TAL 
Only 

R C 

'••:':'!';'x-*-::-'-:-:v! 

Ill 
Iiiii© 

.-iJlSilSljlHi; 

iiiii 
•;i;:'::>-::-vo;^;!^::;-:-:::-

Hi 
.;;::::|;;;:>:;;:y:; :'•:;:'. 

.:!;v'i.;;:;v::';;;;:;vi:|:;: 

i;&ii'i?i?Kivi-:i:?'?i' 

.;:;.;:x;';;.|;v:i:;x*:x" 

; jiSv'i-ii j:-vi^' 
yyyy 

<yy- • 

TAL 
+ Cyanide 
R C 

mywyy. 

Other 
R yyc:;y 

yyyyyy'y^y. 

Wyyiy 

yyyyM'x. 

iilil 

y y ••:••• y 

R= M of Requested Samples C= Actual M CoUected 
5>igna(ure: Dnlr: 



SPECIAL ANALYTICAL SERVICES (SAS) 

o 
I 

I—k 

No. of Samples | 

R C 

^ 

^ 

-

Concentratioa 

Sample 

1>pe/Matrix 

yy---i^:iyyy.y-yym-T:ypoo{ 

;'"••••'••••'\';.-;:'VV'^ A n a l y s i s 

S u g g e s t e d 

M e t h o d 

. Additional Comments: 

K= If of Requested Samples C= Actual if Collected 



UA, ENVIRCWMEMTAL PROTECTK5M AGENCY 
CLP &n^le M a i ^ e n ^ t Offk^ 
PXk tos M i - AteMfiA-laj ¥lrgmla 223iJ) 

SAS Number 

SPECKAL ANALYTICAL S E R ¥ K : E S 

n Regional Transmittal j j Telephone Request 

Ao EPA Regi<m/Ciients _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ _ _ _ _ _ ^ _ _ _ _ _ 

B. RSCC RejK-esentatives 

Co Telephone Numbers ( ) ^ _ _ _ _ _ _ _ 

Oo Date of Request; 

£o Site Names 

Please provide below description of your request for Special Analytical Services under 
the Contract Laboratory Program. In order to most efficiently obtain laboratory 
capability for your request, please address the folIowir\g considerations, if applicable. 
Incomplete or erroneous information may result in a delay in the processing of your 
request. Please continue response on additional sheets, or attach supplementary 
information as needed. 

1. General description of analytical service requested? 

2. Definition and number of work units involved (^>ecify whether whole samples or 
fractions; whether organics or inorganics; whether aqueous or soil and sediments; 
and whether low, medium or high concentration)? 

Purpose of analysis (specify whether Superfund (enforcement or remedial action), 
RCRA, NPDES, etc.); 
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4. Estimated date(s) of collection: 

5. Estimated date(s) and method of shipment: 

6. Number of days sinalysls and data required after laboratory receipt of samples: 

7. Analytical protocol required (attach copy if other than a protocol currently used in 
this program): ' 

S. Special technical instructions (if outside protocol requirements, specify compoOnd 
names, CAS numbers, detection limits, etc.): 

9. Analytical results required (if known, specify format for data sheets, QA/QC 
reports, Chain-of-Custody documentation, etc.) If not completed, format of results 
will be left to program discretion. 

10. Other (use additional sheets or attach supplementary information, as needed): 

11. Name of sampling/shipping contact: 

Phone: ( ) 

D-5 
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12. Data Requirements 
Precision Desired 

Parameter Detection Liniit (-% or Concentration) 

13. QC Requirements 

Limits 
Audits Required Frequency of Audits (Percent or Concentration) 

1*. Action Required if Limits are Exceeded 

Please return this request to the Sample Management Offl<;e as soon as possible to 
.exp>edite processing of your request- for special analytical services. Should you have any 
questions or need any assistance, please contact your Regional representative at the 
Sample Management Office. 

D-6 
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HIGH CQNCEMTRATfOM SAS REQUEST 
REGIOM I!"' 

site Nimo: 

CJia LacatJan (cHy/«tit t); 

Sampl i f Phona t i6 , , „ 

INORGANIC SAS HQ. fi3flM Ssl N@o 

Sl l i Spill ID N@o 

Sgmplsr Centset; 

(UiU t& cofl\fll»sa4 t y SHQ Coor^lAAeejti 

SAMPLE DESCRIPTIOW 

WumD«n .,„„...,,™. 

Matrix; 

.Wo. Of Phaaot: 
(it appllcaoio) 

spEanr METHODS (if monutf) 

INOflOAWlC ANALYSIS 

_ _ _ TotflJ MdUii 
. Tot0i M9t«tj 4 Cyinids 

TouJ Motali, Cyinldi 4 Sulfldt 

Shipping Oat«a: 

Please conflmr recaipt ef requgii &y m O wiift n m pfiont eemmynleaiferu 

COMMENTS: 

2ata Rflquost Mailed is SMO: EFA Hsgien 11/ Contaei: 
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WATER SAMPLES 
REQUIRED 
VOlilME CONTAINER TYPE 

EXTRACTABLE ANALYSIS 
(LOW LEVEL) 

EXTRACTABLE ANALYSIS 
(MEDIUM LEVEL") 

VOLATILE ANALYSIS 
(LOW OR MEDIUM LEVEL") 

t CALLOW A 
A A 

/ \ / °~ N r ^ y\ 

1 X 4-LITER AMBER 
GLASS BOTTLES 

OR 

2 K 80-OZ. AMBER 
GLASS BOTTLES 

OR 

4 X 1 -UTER AMBER 
GLASS BOTTLES 

1 GALLOPi 

80 ML 

^^y\ (S3 iSSl (SSI 4 X 32-OZ. W1DE-(W0UTH 
GLASS JARS 

2 X 40-ML GLASS VIALS 

SOIL/SEDIMENT SAMPLES 

EXTRACTABLE ANALYSIS 
(LOW OR MEDIUM LEVEL") 

VOLATILE ANALYSIS 
(LOW OR MEDIUM LEVEL") 

REQUIRED 
VOLUME 

6 0Z. 

t 

240 ML f 

Fi 

D jE 

Q p ' 

CONTAINER TYPE 

1 X 8-OZ. WIDE-MOUTH 
GLASS JAR 

OR 

2 X 4-OZ. WliDE-SyaOUTH 
GLASS JARS 

2 X120-ML WIDE-MOUTH 
GLASS VIALS 

"ALL MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT 
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INORGANIC SAMPLE COLLECTION 

WATER SAMPLES 
REQUIRED 

CONTAINER TYPE 

METALS ANALYSIS 
(LOWLEVe.) 

1 UTER A 

METALS ANALYSIS 
(MEDIUM LEVEL*) 

CYANtOE (CN") ANALYSIS 
(LOW LEVEL) 

16 OZ. 

1 LITER 

CYANIDE (CN~) ANALYSIS 
(MEDOJM LEVEL*) 

16 OZ. 

(Sa 

A 

1 X l-LfTER 
POLYETHYLENE BOTTLE 

OR 

2 X 500 ML 
POLYETHYLENE BOTTLE 

1 X 16-OZ. WIDE-MOUTH 
GLASS JAR 

1 X 1-UTER 
POLYETHYLENE BOTTLE 

OR 

2 X 500 ML 
POLYETHYLENE BOTTLE 

1 X 16-OZ. WIDE-MOUTH 
GLASS JAR 

SOIL/SEDIMENT SAMPLES 
REQLWREO 
VO<lJfW!£ CONTAINER TYPE 

METALS ANO CYANIDE (CN" l 
! ANALYSIS 

(LOW OR MEDIUM LEVEL") 

S O Z . 
S ! 

CE. rs 

1 X 8-OZ. WIDE-MOUTH 
GLASS JAR 

OR 

2 K 4-OZ. WIOE-MCXTTH 
GLASS JARS 

•ALL MEDIUM LEVEL SAMPLES TO BE SEALED JN METAL PAINT CAN FOR SHIPMENT 
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DIOXIN SAMPLE COLLECTION 
REQUIREMENTS 

WATER SAMPLES 

REQUIRED 
VOLUME CONTAINER TYPE 

2,3.7.8-TCDD 
ANALYSIS 2 LITERS 

(MULTI -CONCENTRATION) 

y\ y\ 

. J V 1 

2 X 1-LfTER AMBER 
GLASS BOIILES 

SOIL/SEDIMENT SAMPLES 
REQUIRED 
VOLUME CONTAINER TYPE 

2,3,7,8-TCDD 
ANALYSIS 

(MULTI -CONCENTRATION) 

4 0Z. 

4 

3 

^ 

— 

1 X 4 - 0 2 . WIDE-MOUTH 
GLASS JAR 

OR 

1 X 8-OZ. WIDE-MOUTH 
GLASS JAR 

HIGH HAZARD SAMPLE COLLECTION 
REQUIREMENTS 

REQUIRED 
LIQUID OR SOLID SAMPLES VOLUME CONTAINER TYPE 

ORGANIC AND INORGANIC 
ANALYSIS 

6 OZ. n 1 X 8 0Z. WIDE-MOUTH 
GLASS JAR 

•ALL MEDIUM LEVEL SAMPLES TO BE SEALED IN METAL PAINT CAN FOR SHIPMENT 

D-3 

C-24 



' 6 j ( ! e t t ' ' ^ C30«t.*»"' 

Custody Ssal 

Dale 

r 
!z.i. 

3/©.C9| 
SMI©.© 

o 

Besats/Sap/Vci? 

r=i? 

fbis© 

/ O O ^ 

S^l« "f SpoiQi^ bi M 

3 ^ I 1 

S ^ s ^ o o |S<f«£SsreEj 

r» 

Cree 

i'i-

m 
m 

® 3 

a ^ 
3 
03 

0 
n 
3 

UNfTEO STATES EWVIRONMEWTAL PROTECTlOM AGENCY 

Sfl/npie Tag 
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1 ^ ^ B r ^ A Umiwl S u i M Envlfonm»ni»l Prol^crtoo Ag»ocy O l V 

m ^ 1 1 A ^ A POBo«et8 A)«wndrl«. VA 22313 & C l i a 
^ • ^ ^ • — • ' ^ 703-5S7-24go FTS SS7-2400 

1. Project Code Account Code 

Regional Information 

Non-Superturxl Program 

Site Name 

City, State 

CLP 
Sample 

Numbers 
(from 

labels) 

9 
\X 

Enter 
« 

from 
Box 7 

Shipment for Case 
complete? (Y/N) 

Site Spill ID 

B 
Cono. 
Low 
Med 
High 

C 
Sample 
Type: 

CompV 
Grab 

2. Region hlo.j Sampling Co. 

Sampler (Name) 

Sampler Signature 

3. Type t 

SF ' 
PRP 
ST 
FED 

D 
Preser 
vative 
from 
Box 6 

Page 1 of 

>f Activity R*" 
P..- RIFS 

OA r > 
PA 
S S I ~ 
LSltZ 

HA 
O&M 

J NPLD 

Ma» Rwnoval 

CLEMI 1 
REMA 
REM 
OIL 
UST 

E 
nAS Analysis 

VOA BNA PesV 
PCB 

High 
only 

ARO/ 
TOX 

1 
Fo 

»lc Traffic Report 
of Custody Record 
Organic CLP Ana^sis) 

4. Date Shipped Carrier 

Airbill Number 

5. Ship To 

ATTN: 

F 
Regional Specific 
Trackino Number 
or Tag Numbers 

Sample used for a spike and/or duplicate 

G 
Station 

Location 
Number 

H 
Mo/Day/ 

Year/Time 
Sample 

Collection 

Additional Sampler Signatures 

SAS No. 
(II appllcabi*) 

6. Preser­
vative 
(Enter In 

Column D) 

1.HCI 
2. HN03 
3. NaHS04 
4. H2SO4 
5. Other 

(Spedfy) 
6. Ice only 
N. Not 

preserved 

1 
^amplar 
Initials 

J 
Corresp. 

CLP Inorg. 
Samp. No. 

Case No. ^ ^ 

7. Sample 
Description 
(Erjfer 
in Column A) 

1. Surtace Water 
2. Ground Water 
3. Leachate 
4. Rinsate 
5. Soil/Sediment 
6. Oil (High only) 
7. Waste (High only) 
8. Other 

(Specify) 

K 
Enter Appropriate Ouailflar 
for Designated Field OC 

a.aw* 8.Son* 
D-DuptaM 

— .^MaOC8ampl• 

1 Chain of Custody Seal Number 

Ralirxfulshed by; (Signature) 
CHAIN OF CUSTODY RECORD 

Date/Tlnw I Received by: (Signature) Rellnqulsfied by: (Signature) Data / Time IRecelvedby: (Signature) 

Relinquished by: (Signature) Date / Time Received by: (Signature) Relinquished by: (Signature) Date/Tims Received by: (Signature) 

Remarks Is custody seal Intact? Y/N/none Relinquished by: (Sgnature) Data / Time Received lor Laboratory by: 
(Signature) 

Data / Time 

EPA Form SIIO-S (Rav. S-91) Raplacaa EPA Form <207S-7), pravloua adlt lon which may ba uaad 

OtSTRIBUTION: 
n i i o . n»alon Coov Pink - SMO Copy Whtta • Lab Copy for Ralurn lo Raglon Yallow - Lab 

Split Samples [ | Accepted (Signature) 

I I Declined 

e r e Dcvco. :c c o n » n n m o N » L STANOAPO INSTPUCTIONS / ^ O / I P "7 O 1 
^ 



Organic Sample CoUectSom Requaibreimeats 
Thi s form replaces both the Individual Trafllc Report and EFA Chain of Custody Record. If the sampli.'ir 

team electa to use an alternative chaln-of-cusiody form, cross out the bottom portion of this record and undlcaie tha' 
chain-of-custcdy Infonmatlon is recorded on a n aJiematlve form." 

Bcx^uicod 
ContainaTvpo 

EatroctoKE 

(Lov» teveO 

Extrocinr«« 
A n o y a 

<Maaium leveC) 

VtoOttIs AnoiVis 
i C L o w w M e t t u m 

Leve r ) 

IGoCor . 

I G o B o n 

80 ml . 

AAr^A 

(=1 F=| = ] = 

DD 

1 X A^ jWf A m o e f 

G a a Borne 

on 
2 X 8 0 0 ? A m o e i 

G a s Bome 

o» 
4 X H J t e r A m D 8 f 

G t o a B o n t e s 

32-02 WWe-Moum 
Gioss Jars 

2 X 4CWnL Gloss 
Vk3ls 

^ 

•AJ Medium and Hlgn Level Somptes to be Seoted In 
Metal Con fOf Snioment 

$o3/So^!mcnJ 
Somol ra 

Ex t roc toKS 
/ \noV»S 

( L o w o f M e d u m 
L e v e f ) 

\tolQttl8 AnofysB 
(Low Of M e d i u m 

L e v e r ) 

S o a u i o d 

6 o « 

240 mi 

C 3 . 

u 
n n 
DD 

Contrrtfww TvtM 

1 X a<a.wto*Atoum 

OS 

2 X i < c W l c e - M o u m 
Gwss JC.-. 

J X 120 m; j 
W o * - M o i ; T > Gtost 

VlOS-

tSo3 VOA Vtoa LTOsr ruoy, tLCxscI lo Clxngo. enact Io ensjo pnx»' jaoine 

HIGH CONCEMTRATION SAMPLE COUECTION 
REQUIREMENTS 

Uquid or SoSd Bcquirod 
Somplos Vofumo Contatr>c( Typo 

Extfoctobis ond 
Vbiania Anolvsis 

60Z. 1 X Soz.WoeJvtouiri 
Gloss jor 

1. Ot;gaiue Sample Collection Requl remento 
o Piease Indicate sample lo spike a n d / o r duplicate. 
o Ship medium and high concentration samples In paint cans. 
o Aqueous samples require one triple-volume sample per twenty for Matrix Splke/Matrlx Spike Duplicate. 
o Oily samples must \ x analyzed under the Special Analytical Services (SAS) program. 
o Confirmatory analysis and Special Analytical Services |SAS) parameters may require extra volume: for SAS 

consult specified SAS methods for requirements. 
o Additional sample volume not requlrod for method OLCOl. 

2. Cooler aad Sample Documeato t ion 
o Complete all sections of the TrafBc Iteport/Chaln of Custody Form - Press firmly with a ball point pen to ensure 

that carbon copies are legible. Check the Information and correct any errors, 
o Please remember to complete the Chain of Custody Information on the form. 
° Seal the ĉ fco sets of laboratory Traffic Report/Chain of Custody form copies In a plastic bag. Include a return 

address for the cooler. Tape bag under cooler lid. 
o Overlap the lid and bottle of each sample container with custody seals, 
o Seal each container in a plastic bag. 
o Pack medium and high concentration samples In metal cans. 
0 Cool low waters lo 4° C. Cooling of low soils is optional. Do not cool medium or high concentration waters and 

soils, 
o Separate and surround cooler contents with vermicuUte or equivalent packaging, 
o Seal the cooler, overlapping the lid and body w/llh custody seals, 
o FAX &MO a copy of the Traffic Report/Chain of Custody Form as soon as possible. Send SMO the pink copy of 

the TraJTic Report within 5 days, 
o In column E RAS analysis Indicate numbcr of sample bottles sent for analysis. 

3 . Sample Shipment Repor t ing 
<> PtIONE IN ALL SHIPMENTS liWMEDlATELY TO SMO (or to RSCC. If instructed) 

Required Information: 
Case (and/or SAS) Number 
Dale shipped 
Numbcr of samples by concentration and matrix 
Carrter and airbill number 
Next planned shipment j 

- Leave your name and a numbcr where you can be reached. 
o InloTnatlon for SATURDAY DELIVERIES must be phoned In by 3:00 m (Eastern) the precedfeg FRIDAY. 
0- RepOTt any delays or changes of scope (I.e., changes In numbcr of samples to be collected, matrix changes, etc.) 
o CAUL IF YOU 1 L«iVE ANY QUESTIONS 

USEPA Contract Laboratory Program - - • . _ 
Sample Managenienl OfBce 

- P.O:Box&18 - . 
Aloandrla . VA 22313 . 
Pbcne: (703) 557-24S0 

(703) 684-5678 ' ' ' . 
FAX: (703) .683-0378 
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Contract Laboratory Program Sample Manaoemeni O H I M 
P O B O K S I S Alexandria. VA 22313 

703-557-2490 FTS 557-2*90 
&Cha iTnVb 

Tr.' Re. t 
ustody Record 

1. Project Code Account Code 

Regional Inlormation 

i^n-Superfur>d Program 

Site Name 

City, State Site Spill ID 

2. Region No. Sampling Co. 

Sampler (Name) 

Sampler Signature 

3. Type of /Activity nomiaiid r««mmsi 

SF 
PRP 
ST 
FED 

Load p,g. R I F S 
Rwnadial p Q 

PA 
SSI 
LSI 

RA 
O&M 
NPLO 

CLEM 
REMA 
REM 
OIL 
UST 

4. Data Shipped 
(For Inorganic CLP Analygis) 

Carrier 

Airbill Number 

5. Ship To 

ATTN: 

S. " i. 
(If uppiibable) 

6. Preser­
vative 
(Enter in 

Column D) 
1.HCI 
2. HN03 
3. NaOH 
4. H2SO4 
5. K2CR2O7 
6. Ice on^ 
7. Othar 

(Specify) 
N. Not 

preserved 

No. 

. Sample 
Description 
(Enter 
In Cpfumn A) 

1. Surlade Water 
2. Groundwater 
3. Leach«« 
4. Rinsate 
5. Soil/Sediment 
6. Oil (High only) 
7. Waste (High only) 
8. Other • , 

(Specify)' 

CLP 
Sfimpi® 

Numbers 
(from 

labels) 

Enter 
& 

from 
BOH 7 

B 
Cone. 
Low 
Med 
High 

C 
Sample 
Type: 

Comp./ 
Grab 

vative 
from 
Bo«6 

E- RAS 
Matsle Low Cone. 

Hfllf 

pH 

Regional Specific 
Trotting Number 
or Tag Numbsro 

G 
Station 

Location 
Number 

H 
Mo/Day/ 

Yoar/Tlma 
Sample 

Collection 

I 
Sampler 
Initials 

J 
Corresp. 
CLP Ora. 
Samp. No. 

propria!® ^allf ler 
for Designated Fleld QC 

B a Blank 8 o SpJtio 
0 a OuplioalO 

PE a Psftof m. Eval. 
— oKiaaQC Sampio 

o 
-tJ-
00 

Shipment lor Case 
oompleta? (Y/N) 

Page 1 of. Sample used for a epik® and/or duplicate Additional Sampler Signatures Chain of Custody Seal Number 

CHAm OF CUSTODY RECORD 
Relinquished by: (Signalize) Date/Time Received by: (SIgnatme) Relinquished by: (Signature) Date/TlrT» Received by: (Signature) 

^ 

Relir>quisbed by: (Signature) Date / Time Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature) 

Remarks Is custody seal Intact? Y/N/none Relinquished by: (Signature) Date / Time Received for Laboratory by: 
(Signature) 

Date/Time 

EPA Form 9110-1 (Rev. &-St) RsplQ«Qs gPA Form (M7S-@), {^revleue sd l t len etdleh may be ueod 

OISTRISUTION: 
Orson - Roglon Copy Plnb • S&90 Cop)^ Whito • l a b Copy lor return l a Region Yello«9 • Lob 
Copy tor Return lo 9MO 

Split Sanr^lae [ [Aocepted (Signature) 

I 1 Declined 

SEE REVERSS R>R AOOTIONAL STANDARD INSTRIMTIONQ 
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Inorganic Sample CoUection ReqolremenU 

"This form replaces both the IndMdua] Trafllc Report and EPA Chain of Custody Record. If the sampling 
team elects to use an altemathre chaln-of-custody form, cross out the bottom portion of this record and Indicate that 
chain-of-custody Infonnation Is recorded on an altcmaUve fonn." 

Wolor Sompta* 
toqulrac 
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ibMl 
CenialnefType 

MetoB ArxKysis 
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Metob Anorysli 16 oz. 
(Medium Level*} 

ExrroctotJte 
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(Mec*jm LeveT) 

Volorte Analysis 
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2X500-nM 
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JOf 
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OP 
2X500-mL 

Pot/elh/tone Bottle 
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Wtde-Mouth Glass 
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^^ 

J L 

Coflfoher Type 

JX8-oz.Wfcle-Moutn 
Gloss Jor 

OR 

2 X il<5Z. Wtde-Moulft 
Glass Jars 

HIGH CONCENTRATION SAMPLE COLLECTION 
REQUIREMENTS 

UquidorSoU RMjulred 
Vokan* Conlalrtor Typo 

Metals and 
Cvonlde-AnoVsis 

6oz. D 1 X 8K».Wide-Moutn 
Glass Jor 

1. Inozganlc Sample Collection Requirements 
• Aqueous samples require one double-vol ume sample per twenty Ibr Matrix Spike/Matrix Spike Duplicate. 
• Preserve low level water samples: 

Total metals Preserve with HNO, to pH i 2. 
Dissolved metals Preserve with HNO, to pH S 2. No further digestion required. 
Cyanide Preserve with 10 NaOH lo pH i 12. 

• Oily samples must be analyzed under the Special Analytical Services (SAS) program. 
• Ship medium and high concentration samples In palnl cans. 

3 . Cooler and Sample Docnmentatlon 
• Complete all sections of the Traffic Report/ChJiin of Custody Form - Press firmly with a ball point pen to ensure 

that carbon copies are legible. Check the information and correct any errors. 
• Please remember to complete the Chain of Custody information on the form. 
• Seal the two sets of laboratory Tlraflic-Report/Chaln of Custody form copies in a plastic bag. Include a retum 

address for the cooler. Tape bag under cooler lid. 
• Overlap the lid and bottle of eadi sample container with custody seals. 
• Seal each container in a plastic bag. 
• Pack medium and high concentration samples in metal cans. 
• Separate and surround cooler contents with vermicuUte or equivalent packaging. 
• Seal the cooler, overlapping the lid and body wilh custody seals. 
• Send SMO the pink copy of the Traffic Report wlihln 5 days. 
• In column E R/HS analysis Indicate numtwr of sample bottles sent for analysis. 

3 . Sample Shipment Reporting 
• PHONE IN ALL SHIPMENTS IMMEDIATELY TO SMO (or to RSCC, if instructed) 

Required hiformation: 
Case (and/or SAS) Number 
Date shipped 
Number of samples by concentration.and matrix _. . .. 
Carrier and airbill aimiber 
Next planned shipment 

Leave your name and a numbcr where you can be reached. 
• InformaUon for SATURDAY DELIVERIES must be phoned in by 3:00 PM. (Eastem) the preceding FTODAY. 
• Report any delays or changes of scope (i.e.. changes in number of dimples to be collected, matrix changes, etc.) 
• CALL IF YOU HAVE ANY QUESTIONS 

USEPA Coniract Laboratory Program" 
Sample Management Office 
P.O. Box 818 - - -
Alexandria. VA 22313 
Phone: (703)557-2490 

(703) 684-5678 
FAX; (703)683-0378 ^ .29 
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5. Soll/Sedlment 
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F 
Station 

Location 
Identifier 

Additional Sampler Signatures 

7. Preservnt lve 
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7. Ice only 
N. Not preserved 

G 
Mo/Day/ 

Year/Time 
Sample 

Collection 

H 
Sampler 
Initials 

1 
Designated 

Field OC 

Chain of Custody Seal Number 

Relinquished by: (Signature) 

RBlinquiohed by: (SIgneture) 

Relinquished by: (Signature) 

EPA Form: 6110-3(7/61) 

OlSTniaUTION: WhIto . Region Cop 
PInti - l.ab Copy lor 

Soo Reverso SIdo for Addit ional Stand 

Date 

Date 

Date/ 

time 

Time 

Timo 

f VQIIO«9 - SMO Copy 
Rstur r t loSMO 
ard Instructions 

CHAIN OF CUSTODY RECORD 

Received by: (Signature) 

Received by: (Signature) 

Received (or Laboratory by: 
(Signature) 

Gold • Lab Copy lor Return lo Roglon 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

Date /Time 

Split Samples r~ ]A 

• D 

Remarks 

ccepted 

ecl ined 

Date / Time 

Date / Time 

Received by: (Signature) 

Received by: (Signature) 

Is custody seal intact? Y/N/none 

(Signature) 

0 f ' l (1 -^ ^ ^ r^ ^ 



1. Sample Collection Requlrement& 
Note: Comflnnatoiy analysis and Special Analytical Services (SAS) 

p)arametcrs may require extra volume. 

2. Cooler and Sample Docimientation 
• Complete all sections of the SAS Packing List/Chain of Custody Form 

- Press firmly with a ball point pen to ensure that carbon copies 
are legible. Check the information and correct any errors. 

• Please remember to complete the Chain of Custocfy information on 
the form. 

' 'Sicaj the two sets of laboratory SAS Packing Ust/Chaln of Custody 
form copies In a plastic bag. include a rettim address for the 
cooler. Tape bag imder cooler lid. 

• Overlap the Ud and bottle and botUe of each sample container 
.-With custody seals. 

« Seal each container In a plastic bag. 
• Pack medium and high concentration samples in metal cans. 
•_Coollowwatcrs to 41.C^ Cooling of low soils is opOonaL Dojjot, 

cool medium or hlglTconcentration waters and soils. 
• Separate and surround cooler contents with vermicuUte or 

equivalent packaging. 
• Seal the cooler over^pplng the Ud and JDody with custody seals. ir 
• Send SMO the yeUow copy of the SAS Packing list/Chain of CtistodyForm 

•within 3 days. 

3. Sample Shipment Reporting 
• PHONE IN ALL SHIPMENTS IMMEDLVTELY TO SMO (or to RSCC, If Instructed) 

Required information: 
SAS (and/or Case) ntjunber 
Date shipped 
Number of samples t y concentration, matrix, and analysis 
Carrier and alrblU number 
Next planned shipment ;, 

Leave your name and a number where you can be reached. 
• Information for SATURDAY DELIVERIES must be phoned in by 3:00 p.m. 

(Eastem) the preceding FRIDAY. _ 
• Report any delays or changes of scope (Le., changes in number of samples to be 

collected, matrix changes, etc.) 
- • CALL IF YOU HAVE ANY QUESTIONS 

USEPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 
Akxandrla.VA 22313 -
Phone: (703) 557-2490 

(703)684-5678 
. FAX: (703) 683-0378 
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RECEIPT FOR SAMPLES AND DOCUMENTS 
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# 

se No. 

SAS No. 

Comments: 

IE 

Case No. 

SAS No. 

Comments: 

NOTIFICATTON QF SAMPLE SHIPMENT 

Caller's Name Phone # 

Date of Call / / Region 

1 Lab Name 

1 
1 
1 

No./Matrix 
Concentration 

of Samples 
(e.g. 10 LW) Ship Date Airbill No. 

Shipping 
Complete? 

Y / N 

Y / N I 

Y / N 

Y / N 1 

Message Taker: 

NOTmCATION OF SAMPLE SHIPMENT 

Caller's Name Phone # 

Date of Call / / Region 

Lab Name 

No./Matrix 
Concentration 

of Samples 
(e.g. 10 LW) Ship Date AirbiU No. 

Shaping 
Complete? | 

Y / N 

Y / N 

Y / N 

Y / N 

Message Taker: 
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Sample Preservation Standard Operating Procedure 21 
Page 1 of 8 
August 1,1991 (JDR) 

1.0 OBJECnVE 

The objective of these guidelines is to provide general reference information on the 
accepted methods of sample preservation. 

2.0 LTMITATIONS 

The scope of these guidelines applies to all methods of sample preservation, except for those 
requirements of project-specific plans related to the methods of sample preservation. 

3.0 MATERIALS 

Preservatives: 

a. HC1:DIH,0 - 1:1 (Hydrochloric Acid/Deionized Water) 
b. HNO, - full strength (Nitric Acid) 
c. NaOH - 10 N (Sodium Hydroxide) 
d. HjSO^ - full strength (Sulfuric Acid) 

Additional Materials: 

a. Disposable Pasteur pipettes 
b. Pipette pumps - 10 ml or 2 ml 
c. Latex pipette bulbs 
d. Squeeze bottle with deionized water 
e. IL clear wide mouth glass jar for water pipette 
f. Paper towels 
g. Box of Chemwipes 
h. Lead acetate paper 
i. Cadmium nitrate or cadmium carbonate 
j . Potassium iodide - starch test paper (Kl-starch paper) 
k. Filter paper 
1. Filter funnels (disposable or decontaminated) 
m. pH paper 

Safety Materials: 

a. 2 pair safety glasses 
b. 2 pair solvex gloves 
c. 2 labcoats 
d. MSDS sheets 
e. Eyewash 
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4.0 DISCUSSION 

Complete and unequivocal preservation of samples, either domestic sewage, industrial 
wastes, or natural waters, is a practical impossibility. Regardless of the nature the sample's 
complete stability for every constituent can never be achieved. At best, preservation 
techniques can only retard the chemical and biological changes that inevitably continue after 
the sample is removed from the parent source. The changes that take place in a sample are 
either chemical or biological In the former case, certain changes occur in the chemical 
structure of the constituents that are a function of physical conditions. Metal cations may 
precipitate as hydroxides or form complexes with other constituents; cations or anions may 
change valence states under certain reducing or oxidizing conditions; other constituents may 
dissolve or volatilize with the passage of time. Metal cations may also adsorb onto surfaces 
(glass, plastic, quartz, etc.), such as, iron and lead. Biological changes taking place in a 
sample may change the valence of an element or a radical to a different valence. Soluble 
constituents may be converted to organically bound materials in cell structures, or cell lysis 
may result in release of cellular material into solution. The well known nitrogen and 
phosphorus cycles are examples of biological influence on sample composition. Therefore, 
as a general rule, it is best to analyze the samples as soon as possible after collection. This 
is especially true when the analyte concentration is expected to be in the low ug/l range. 

Methods of preservation are relatively limited and are intended generally to (1) retard 
biological action, (2) retard hydrolysis of chemical compounds and complexes, (3) reduce 
volatility of constituents, and (4) reduce absorption effects. Preservation methods not 
outlined below are generally limited to pH control, chemical addition, refrigeration, and 
freezing. 

5.0 GUIDELINES 

The following procedure has been developed for preserving aqueous samples for volatile 
organic analysis. 

Volatile Organic Analysis TVOA) 

Hydrochloric acid (6 M) should be transferred on site from a l-liter plastic-coated glass 
bottle to one 40-mL amber glass vial by using a glass funnel. This should be performed at 
the command post, with the vial filled one-half full. Hand and eye protection must be wom 
during the transfer and handling of hydrochloric acid. Field personnel must attempt to keep 
the 40 ml vial in an upright position during field sampling. 

The l-liter plastic-coated bottle must be kept at the command post, with the additional vial 
kept in a plastic ziplock bag. If additional acid is required for sampling, this additional 40 
ml vial must be used. The vial should not be refilled once field personnel have entered the 
"hot" zone. 
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Field personnel should take the following materials for VOA sample preservation to tbe 
sampling locations: 

o 40-mL VOA test vial for each aqueous sample to be coUected. 

0 One 40-mL VOA vial containing 6 M HCl. 

o Plastic ziplock bag containing pH indicator strips for each sampling location. 

o Plastic ziplock bag for disposal of used pH indicator strips and latex gloves. 

0 Latex gloves 

o Eye protection 

Prior to acidifying environmental samples, field personnel must evaluate a number of 
parameters which include initial pH, color, clarity (particulate presence or absence), and 
temperature. This evaluation process must be recorded in the field logbook. The decision 
to acidiiy or not to acidify samples will be based on this evaluation and must be fully 
documented in the field logbook. 

1) For each aqueous sample to be collected, use one 40-ml VOA vial as a test viaL F31 
the test vial one-half fuU with the sample matrix to be coUected. Note the color and 
clarity of the sample. If the sample is clear and colorless, proceed to Step 2. If tbe 
sample is turbid, colored, or highly particulate, document this in the field IogbcH)k 
and do not acidify the sample. Collect the sample in 40-ml VOA vials without HQ 
preservation. This information must be fuUy documented in the field logbook. The 
field SMO must be informed which samples are coUected without acidification. TTie 
field SMO must write "No HCl" in Column G, the Station Location Column of the 
Organic Traffic Report/Chain-of-Custody (OTR/COC). 

2) If the sample appears clear and colorless and has been documented as such, test the 
pH by inserting one pH paper strip into the test ^nal. If the pH is less than 2.0, as 
indicated by a blue color on the strip, coUect the sample without acidifying. 
Document this in the field logbook. The field SMO must also document "No HCT, 
pH < 2" in Column G of the OTR/COC. If the pH is greater than 2.0, continue to 
Step 3. The pH indicator paper strip should be put into a plastic bag for later 
disposal. 

3) Dispense 10 drops of 6 M hydrochloric acid from the glass pipet. Tap the vial'gently 
to mix. NOTE: If color develops, precipitates form, effervescing occurs, or an 
exothermic reaction (heat generation determined by holding the vial firmly) occurs, 
do not acidify the sample and document the reason for not acidifying in the field 
logbook. If this information about the reaction cannot be written on the organic 
traffic report, it should be written on a separate piece of paper and be submitted to 
the lab with the sample managementpaperwork. Empty the contents of the test \Tal 
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into a l-liter widemouthed polyethylene container to be later disposed of with other 
Uquid investigation-derived wastes. 

If none of the foUowing reactions occurs, proceed to the next step. 

0 Effervescing 

o Color development 

o Precipitative reactions 

o Exothermic reactions (heat release) 

4) Test the pH of the sample. If the pH is less than 2.0, proceed to Step 5. If the pH 
is greater than 2.0, add HCl a few drops at a time untU the pH is less than 2.0; then 
proceed to Step 5. 

5) FiU the test vial with sample until the vial is nearly fuU to the top. Gently tap the 
side of the vial to mix, and test the pH of the sample. If the pH is less than 2.0 
proceed to the next step. 

If the pH is greater than 2.0, again add HCl a few drops at a time untU the pH falls 
below 2.0. Proceed to the next step. 

6) Note the amount of 6 M HCl added to the test viaL Add this amount of 6 M HCl, 
using the same glass pipet, after coUecting the samples, and before capping the 40 
mi vials. To avoid cross contamination, the sampler must be extremely cautious not 
to touch the glass pipet to the sides of the vial or the sample. Document the 
approximate quantity of 6 M HCl added to each sample. TTiese samples are then 
packaged and cooled to 4''C prior to shipping to the CLP laboratory. 

Total Metals and Cyanides 

For low level inorganic water samples, a one Uter volume is required for metals analysis and 
a one Uter volume is required for cyanide analysis. These samples should be coUected in 
a 1-Uter polyethylene bottle. For medium level inorganic water samples, a sixteen ounce 
volume is required for metals analysis and a sixteen ounce volume is required for cyanide 
analysis. These samples should be coUected in a 16-ounce glass jar. For low/medium level 
soU samples, a six ounce sample volume is required for both metals and cyanide analj-ses. 
These samples should be coUected in an 8-ounce glass jar. 

Different preservation techniques apply to the metals and cyanide portions of-low level 
water samples. For "total" metals analysis, the sample is acidified to pH < 2 with HNO,. 
("Total" meaning inclusion of particulate and dissolved fractions). For dissolved metals 
analysis, the sample is filtered and then acidified to pH < 2 with HNO, at the laboratory. 
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If the sample contains a significant particulate fraction, acidification without filtration could 
result in deceptively high metal values for the water sample. Varying amounts of particulate 
matter can also give large differences in metal values for dupUcate acidified water samples. 

The foUowing guidelines should be utUized for the cyanide aliquot: 

1. Test a drip of sample with potassium iodide-starch test paper (Kl-starch paper). A 
resulting blue color indicates the presence of oxidizing agents and the need for 
treatment. Add ascorbic acid, a few crystals at a time, untU a drop of sample 
produces no color on the indicator paper. Then add an additional 0.6 g of ascorbic 
acid for each Uter of sample volume. 

OptionaUy, aU samples may be tested by means of testing a drop of sample on lead 
acetate paper. Darkening of the paper indicates the presence of S, '. If S , ' is 
present, add powdered cadmium carbonate or cadmium nitrate untU a drop of the 
treated solution does not darken the lead acetate test paper. Filter the solution 
before raising the pH. 

2. Preserve samples with 2 mL of 10 N sodium hydroxide per Uter of sample (pH > 
12) for StabUization. 

3. Store the samples at 4''C untU the time of analysis. 

No chemical preservation is required for medium level water samples or for low/medium 
level soU samples unless otherwise directed. 

If it is not certain whether a sample should be categorized as low or medium concentration, 
volume should be coUected and the sample preserved as specified for low level samples. 
Packaging and shipment procedures should be foUowed as designated for medium level 
samples. For water samples, one field blank should be suppUed for each Case. Soil blanks 
are currently not available, and the user should not submit soU field blanks for analysis. If 
the user submits a rinsate blank with a Case of soU samples, the blank wiU be treated as a 
separate aqueous matrix sample with fuU QC, and accordingly, a sufficient volume for 
analysis should be provided to the laboratory. 

Semi-Volatiles/Pesticides/PCBs 

Base/neutral/acid (BNA) extractables and pesticides/PCB samples must be cooled to 4''C. 
Ice must be placed in double ziplock bags to prevent leakage. The ice bags should be placed 
by the neck and along the sides of the sample containers. 

C-38 



Sample Preservation Standard Operating Procedure 21 
Page 6 of 8 
August 1, 1991 (JDR) 

Recommendation for SampUng and Preservation 
of Samples According to Measurement^'' 

Measurements 

100 Phvsical Properties 

Color 

Conductance 

Hardness 

Odor 

pH 

Residue 

Filterable 

Non-FUlerabie 

Total 

Volatile 

Settleable Matter 

Temperature 

Turbidity 

200 Meters 

Dissolved 

Suspended 

Total 

Chromium** 

Vol. 
Reg. 
fmL) 

50 

100 

100 

200 

25 

100 

100 

100 

100 

1000 

1000 

100 

200 

200 

100 

200 

Containers* 

P.G 

P.G 

P.G 

G only 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

Preservatives''* 

Cool, 4-0 

Cool,4''C 

HNO, to pH < 2 

CooI,4''C 

None Req. 

Cool, 4''C 

Cool, 4''C 

Cool,4°C 

CooI,4°C 

Cool,4'>C 

None Req. 

Cool.4' 'C 

Filter on site 
HNO, to pH <2 

Filter on site 

HNO, to pH < 2 

Cool,4' 'C 

Holding 
Timp* 

48 hrs. 

28 Days 

6 mos. 

24 hrs. 

Analyze 
Immediately 

7 days 

7 days 

7 days 

7 days 

18 hrs. 

Analyze 
Immediately 

48 hrs. 

6 mos. 

6 mos.'*> 

6 mos. 

24 hrs. 
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Sample Presenation 

Measurements 

Mercury dissolved 

Total 

300 Inoreanics. Non Metalli 

Acidity 

Alkalinity 

Bromide 

Chloride 

Chlorine 

Cyanides 

Fluoride 

Iodide 

t^\lmm*n 
i^ i i iogcn 

Ammonia 

Kjeldahl, Total 

Nitrate plus Nitrite 

Nitrate* 

Nitrile 

Dissolved Oxygen Probe 

Vol. 
Reg. 
(mL). 

100 

100 

1;̂  

100 

100 

100 

50 

200 

500 

300 

100 

400 

500 

100 

100 

50 

300 

Containers* 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

G bottle/top 

Standard Operating Procedure 21 
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Preservatives*'' 

Filter 
HNO, to pH < 

HNO, to pH < 

Cool, 4°C 

Cool, 4°C 

None Req. 

None Req. 

None Req. 

2 

2 

Cool, 4°C 
NaOH to ph > 12 
0.6g ascorbic add* 

None Req. 

CooU-'C 

Cool, 4''C 
HjSO, to pH < 

Cool, 4°C 
HjSO^ to pH < 

Cool, 4°C 
HjS04 to ph < 

Cool, 4''C 

Cool, 4''C 

None Req, 

2 

2 

2 

Holding 
Time* 

28 days 

28 days 

14 days 

14 days 

28 days 

28 days 

Analyze 
Immediately 

14 days' 

28 days' 

24 hrs. 

28 days 

28 days 

28 days 

48 hrs. 

48 hrs. 

Analyze 
Immediately 
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Measurements 

Winkler 

Phosphorus 
Ortho-phosphate, 
Dissolved 

Hydrolyzable 

Total 

Total, Dissolved 

Silica 

Sulfate 

Sulfide 

Sulfite 

400 Organics 

BOD 

COD 

Oil and Grease 

Organic carbon 

Phenolics 

MBAS 

NTA 

Vol. 
Reg. 
(mM 

300 

50 

50 

50 

50 

50 

50 

50 

50 

1000 

50 

1000 

25 

500 

250 

50 

Containers* 

G bottle/top 

P.G 

P.G 

P.G 

P.G 

P only 

P.G 

P.G 

P,G 

P.G 

P.G 

G only 

P.G 

G only 

P.G 

P.G 

Preservatives*'* 

Fix on site and store 
in dark 

Filter on Site, 
Cool, 4''C 

Cool, 4''C 
HjSO, to pH < 2 

Cool, 4°C 
H,SO, to pH < 2 

Filter on Site 
Cool, 4''C 
HjSO, to pH < 2 

Cool, 4''C 

Cool, 4''C 

Cool, 4''C 
add 2 ml zinc acetate 
plus NaOH to ph > 9 

None Req. 

Cool, 4»C 

Cool, 4''C 
H,SO, to pH < 2 

Cool, 4°C 
HjSO^ to pH < 2 

Cool, 4''C 
HjSO, or HCl to pH < 

Cool, 4 X 
H ^ O , to pH < 2 

Cool, 4''C 

Cool, 4''C 

Holding 
Time* 

8 hrs. 

48 hrs. 

28 days 

28 days 

24 hrs. 

28 days 

28 days 

7 days 

Analyze 
Imme<Kately 

48 hrs. 

28 days 

28 days 

28 days 
2 

28 days 

48 hrs. 

24 hrs. 
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1.0 OBJECTIVE 

The objective of these guidelines is to provide general reference infonnation on tap-water 
sampling where the domestic water suppUes are obtained from a welL 

2.0 LIMITATIONS 

These guidelines are for information only and are not to take precedence over the 
requirements of project-specific plans for tap-water sampling. 

The complete evacuation of three to five volumes of the weU may be impractical. The 
guideline suggests aUowing the water to run 15 to 30 minutes. It is important to, wherever 
possible, coUect the tap-water sample before the incoming water is processed through a 
filtration system or softener. Some homes may not have a valve before in-line treatment 
of the water by water softeners or filters. 

3.0 DEFINITIONS 

The foUowing terminology is appUcable to tap water sampling activities. 

Tap Water Samples. Samples of ground water coUected from a weU providing domestic 
water supply. UsuaUy tap samples are coUected fi-om the spigot nearest the weU. 

Holding-Tank. An in-house weU water reservoir to provide a limited reserve-water supply 
and to equalize water pressure throughout the plumbing system. Most weU holding-tanks 
have an average volume of 30 gaUons. 

Water Softener. A calcium-salt filter to remove calcium (CA**) and magnesium (Mg**) 
ions from potable water to reduce the hardness of the water supply. 

4.0 GUIDELINES 

Tap water sampling is usuaUy conducted in private residential areas. Consequently, direct 
contact with the general pubUc (i.e., the homeowner or concemed citizens) is inevitable. 
Keeping this in mind, members of the sampling team must present themselves in the utmost 
professional manner. Permission to coUect the tap sample should be obtained in advance. 
At the time of sampling, Letter(s) of Introduction should be presented to the homeowner 
and permission to enter the household to coUect the sample must again be requested. At 
no time should the sampling team enter a dwelling when an adult representing the head of 
the household is not present. Once sampling is completed the homeowner should be 
notified as to where and when to obtain the sampling results. 
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The well depth, casing size, and holding-tank volmne should be obtained to calculate the 
standing volume of the system. The system is evacuated by removing three to five volumes 
by letting a tap run. K the weU depth, casing size, or holding-tank volume is not readity 
avaUable or is unknown, a tap is opened and aUowed to nm for 15 to 30 minutes. 

Samples are to be coUected in containers in accordance with the sampling guidelines from 
a point as close to the weU as possible and before any storage tanks or before the water is 
processed through any water-treatment devices (e.g., softeners or filters). In many cases this 
may not be possible. When samples must be coUected after the filtration or softener system, 
the situation must be documented in the logbook. TTie exact type of fUtration system or 
softener in use is to be recorded. To determine whether desorption of the filters is 
occurring, samples may be coUected after water has passed through treatment devices. 

If samples are taken from direct water main connections, the spigot should be flushed for 
2 to 3 minutes (15 to 30 minutes is not necessary) to clear the service line. 

Samples are not coUected from spigots after treatment (except as noted above) or firom 
spigots that leak around their stems or that contain aeration devices or screens within the 
faucet. 

For private wells equipped with hand or mechanical pumps, the water should be pumped 
for 5 minutes before the sample is coUected directly from the discharge line. 

FiU the appropriate sample containers directly from the spigot, with samples for VOA 
analysis filled first. Latex gloves should be wom during sample coUection to avoid possible 
cross-contamination of the tap water samples. 

The sample coUection must be documented adequately in the project logbook. Use of the 
weU record shown in Figure 1-1 is recommended. 

Note: As it may be costly to completely purge a domestic supply system, the owner must 
be advised of this requirement in advance. 

5.0 REFERENCES 

Standard methods for the examination of water and wastewater. Fifteenth edition, 
pp. 36, 749, 786, 794. American Public Health Association, Washington D.C. 1981. 
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WELL RECORD 

Date , 19 Record by 

WeU No. 
Project or Name 

Source of date 

1. 

2. 

3. 

Location: State 
Map 

Owner: 
Tenant 
Phone No. 
DrUler 

Topography 

County 

Address 
Address 

Address 

4. Elevation ft. above 

5. Type: Dug, driUed, driven, bored, jetted 

6. Depth: Reported ft. Measured ft. 

7. Casing: Diam in., to in.. Type 

Depth ft., Finish 

8. Chief aquifer From ft. To ft. 
Others 

(reported) 
9. Water level ft. (measured) Date 

above 
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WELL RECORD (Continued) 

10. Pump: Type 
Power: Kind 

Capacity 
Horsepower 

11. Yield: Flow gal/min. Pump 
Drawdown ft. after 

gal/min. (Meas., Rept. Est. 
hours pumping gal/min 

12. Use (Dom., Stock, PS., R.R., Ind., Irr., Obs.): 
Adequacy, permanence 

13. QuaUty Temp. 

Taste, odor, color 
Unfit for 

Sample (no) 

14. Remarks: (Log, Analysis, Treatment, Storage Tank, Etc.) 

15. Attached Sketch Maps/ProfUes (yes) (no) 
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1.0 OBJECTIVE 

The objective of these guidelines is to provide general reference information on surface 
water sampling. 

2.0 LIMITATIONS 

These limitations apply to aU surface water sampUng activities excepting requirements of 
project specific-plans for sampling. 

3.0 DEFINITIONS 

The foUowing terminology is appUcable to surface water sampling activities. 

Surface Water. Streams, ponds, rivers, lakes, or other water-fiUed impoundments open to 
the atmosphere. Surface waters flow over or rest on the land. 

Environmental Surface Water Samples. Portions of the aquatic environment that are 
coUected to represent that environment for the purposes of analyzing for contaminant 
characterization. 

Grab Sample. A discrete surface water sample representative of a specific location at a 
given point in time. 

Composite Sample. A nondiscrete surface water sample composed of more than one 
specific aliquot coUected at various locations or at different points in time. 

Head Space. The amount of free space remaining above an aqueous sample in the sample 
container. 

Transfer Device. Any instrument or vessel that contacts the sample during coUection or 
transport (e.g., staiiUess steel dipper, modified Kemmerer sampler). Transfer devices are 
used in most sampling situations; except where aeration must be eliminated (samples for 
volatUe organic analysis) or where significant material may be lost due to adhesion to the 
transfer container. 
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Modified Kemmerer Sampler. The Kemmerer sampler is a messenger-activated water 
sampling device. In the open position, water flows easUy through the body of the sampler. 
Once lowered to the desired sampling depth, a messenger is dropped down the guy line, 
tripping the release mechanism and closing the bottle. In the closed position, the bottle is 
sealed, both on top and bottom, from any additional contact with the water column prior 
to sample retrieval. 

4.0 GUIDELINES 

CoUection of surface water samples upstream and downstream of a hazardous waste site 
may be required to document an observed release to the surface water migration pathway. 
Selection of representative sampling locations wiU depend on many factors including stream 
dimensions, shape, flow rate, stream influents, and stream discharge. In addition, surface 
water samples may be coUected on site from surface impoundments or recharge basins to 
document the presence and quantity of hazardous waste. 

Samples from shaUow depths can be readUy coUected by merely submerging the sample 
container. Preservatives must not be present in the container when it is lowered into the 
water. This method is advantageous when the sample might be significantly altered during 
transfer from a coUection vessel into another container. Though a simple sampling method, 
representative, and generaUy free from substantial sample disturbance, a shortcoming is that 
the exterior of the container must be decontaminated after sample coUection. 

Depth and composite samples can be coUected by using a transfer device, either disposable 
or constructed of a nonreactive material such as glass or stainless steel. The transfer device 
should have a capacity of at least 500 mL to minimize the number of times the surface 
water must be disturbed, thus reducing the risk of agitating any sediment layers. Use of the 
Kemmerer sampler is limited however by the incompatibiUty of its various construction 
materials with some analytical techniques. Proper selection of the Kemmerer construction 
wUl overcome this deficiency. ' 

The foUowing considerations should be taken into account during surface water sampling 
activities. 

o Avoid collecting surface water samples at the air-water interface, as film or debris 

at the surface may result in the collection of an uru-epresentative sample. 

o Avoid turbulence when filling sample bottles. 

o CoUect downstream samples before upstream samples. 
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o CoUect the surface water sample before the sediment sample if both media are to 
be sampled at the same location. 

o When sampling static surface water, consider thermal stratification which retards 
mixing and could possibly concentrate contamination at specific depths. 

o Do not stand in the surface waters being sampled, but downstream of location. 

The foUowing procedures may be employed for the coUection of surface water samples at 
hazardous waste sites: (1) in-situ sampling; (2) sampling surface water using a dipper or 
other transfer device; and (3) coUection of water samples from depth with a Kemmerer type 
sampler. 

Procedure For In-Situ Surface Water Sampling 

o Submerge the sample container. For flowing waters, position the sample container 
so that the mouth faces upstream. 

o Remove the cap from the sample bottle whUe aUowing the mouth to remain 
submerged. 

o For VOA samples, remove the cap and septum from the sample vial, invert the vial 
so that the mouth is facing straight down, submerge the vial, and turn the mouth up 
tofiU. 

o Continue deUvery of the sample untU the bottle is almost completely fiUed. Except 
for VOA samples leave adequate head space to aUow for sample expansion and 
sample preservation. 

o Decontaminate the exterior of the sample container. 

Procedure For Sampling Surface Waters Using A Dipper Or Other Transfer Device 

o Submerge a precleaned stainless steel dipper or other suitable transfer device with 

minimal siu-face disturbance. 

o AUow the device to fUl slowly and continuously. 

o Retrieve the dipper/transfer device from the surface water with minimal distur­
bance. 
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o Remove the cap from the sample bottle and sUghtly tilt the mouth of the bottle 
below the dipper/transfer device edge. 

o Continue deUvery of the sample imtil the bottle is almost completely filled. Leave 

adequate uUage to aUow for sample expansion and sample preservation. 

Procedure For CoUection Of Water Samples Using A Kemmerer Sampler 

Procedures for use of the Kemmerer sampler are as foUows: 

o Inspect the Kemmerer sampler for thorough cleaning and ensure that the drain valve 

is closed. 

o Measure and then mark the sampler guy line at the desired sampling depth. 

o Securely fasten the guy line to a stable, inunovable object. 

o Open sampler by lifting upper stopper-trip head assembly. 

o GraduaUy lower sampler untU the desired sampling depth is reached. 

o Place messenger on sample line and release. 

o Retrieve sampler; hold sampler by center rod to prevent accidental opening of the 
bottom stopper. 

o Rinse off the exterior of the sampler body with de-ionized water. 
o Recover sample by grasping the lower stopper and sampler body with one hand and 

transfer the sample by holding the drain valve over the sample container and 
opening the valve. 

o AUow sample to flow slowly down the side of the sample bottle with minimal 
disturbance. Except for VOA samples leave adequate lUlage to aUow for sample 
expansion and sample preservation. 

Procedures for Filtering Surface Water Samples 

o Obtain a disposable filtering device constructed of polyethylene, polypropylene, or 
borosiUcate glass, with a ceUulose-based membrane filter of 0.45 fim nominal size. 
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o CoUect the metals fraction (filtered) of the siurface water sample by either 
submerging the top portion of the filtering device or using a transfer device. If a 
transfer device is utilized, coUect the sample into the transfer device and transfer to 
the filtering device. 

o Once the sample is coUected in the filtering device, assemble the device and pass the 
sample through. As this process may vary with different manufacturers, foUow the 
method included with the device. 

o CoUect the sample into the proper sample container. 

o Continue coUecting and filtering the surface water untU the sample container is 
almost completely fiUed. Leave adequate head space to aUow for sample expansion 
and sample preservation. 

o Clearly state on the paperwork for the laboratory that the sample has been field 
filtered. 

5.0 REFERENCES 

EPA, 1984 Characterization of hazardous waste sites - A methods manual, Volimie 11, 
AvaUable sampling methods. Second edition. Section 3.2.1, Method IH-l: Sampling surface 
waters using a dipper or other transfer device, p. 3-5. Section 3.2.4, Method 111-4: CoUection 
of water samples from depth with a Kemmerer bottle, pp. 3-14 to 3-16. Environmental 
Monitoring Systems Laboratory, Office of Research and Development. U.S. Environmental 
Protection Agency, Las Vegas, Nevada. EPA-600/4-84-076. December 1984. 

EPA, 1987. A compendium of Superfund field operations methods. Section 10.2.6.2: 
Methods and applications: Smlace water pp. 10-32 to 10-40. Office of Emergency and 
Remedial Response, Office of Waste Programs Enforcement. U.S. Environmental 
Protection Agency, Washington, D.C. EPA/540/p-87/001. December 1987. 
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1.0 OBJECTIVE 

The objective of these guidelines is to provide general reference information on groundwater 
sampling. 

2.0 LIMITATIONS 

These limitations apply to aU groundwater sampling activities excepting requirements of 
project-specific plans for groundwater sampling. 

3.0 DEFINITIONS 

The foUowing terminology is appUcable to groundwater sampling activities. 

Groundwater Samples. An aqueous sample that is representative of the groundwater 
contained in an underlying aquifer. 

Aquifer. A geologic formation, group of formations, or part of a formation that contains 
sufficient saturated permeable material to yield economical quantities of water to wells and 
springs. 

Aquitard. A geologic formation, group of formations, or part of a formation of low 
permeabiUty that can store groundwater and also transmit it slowly from one aquifer to 
another. 

Aquiclude. A saturated geologic unit that is incapable of transmitting significant quantities 
of water under ordinary hydrauUc gradients. 

Water Table. A surface in an aquifer where groundwater pressure is equal to atmospheric 
pressure. 

Static Water Level. "ITie level of water in a weU that is not being affected by withdrawal of 
groundwater. 

Recharge. The addition of water to the zone of saturation. 

Porosity. The percentage of the bulk volume of a rock or soU that is occupied by space, 
whether isolated or connected. 

PermeabUity. The capacity of a porous rock, sediment, or soU to transmit a fluid; it is a 
measure of the relative ease of fluid flow under unequal pressure. 

Hydraulic Conductivity. The rate of flow of water in gaUons per day through a cross-section 
of one square foot under a unit hydrauUc gradient at the prevailing temperature. Units: 
gpd/ft*. 
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Equipotential Line. A contour line on the water table, Le., a line along which the pressure 
head of groundwater in an aquifer is the same. Fluid flow is normal to these lines in the 
same direction of decreasing fluid potential. 

Transmissivity. The rate at which water is transmitted through a unit width of an aquifer 
under a unit hydrauUc gradient. Transmissivity values are given in gaUons per minute 
through a vertical section of aquifer 1-foot wide and extending the fuU saturated height of 
an aquifer under a hydrauUc gradient of 1. 

Centrifugal Pump. A shaUow-weU suction pump with a centrifugal impeUer to create suction 
which draws groundwater from a monitoring weU through an inlet hose. The use of 
centrifugal pumps is limited by the depth of the water column within the weU. The total lift, 
including the weU stick-up above ground surface, carmot exceed 28 feet. In most cases, 
centrifugal pumps wiU not operate efficiently if the Uft is greater than 20-22 feet; as the 
water-level of the weU drops, so does pumping efficiency. 

Submersible Pump. A deep-weU impeUer pump, submerged within the water column of a 
weU, which forces water up through the outlet hose. 

Bailer. A taU, narrow, stainless steel or teflon bucket equipped with a check valve on the 
bottom. The check valve aUows water to enter from the bottom as the baUer is lowered, 
then prevents its release when the baUer is raised. 

Popper. A metal cylinder that is 1 to 1 1/2 inches in diameter and 2 to 3 inches long with 
a concave undersurface; the popper is fastened to the end of a stainless steel measuring 
tape. When the popper is raised a few inches and dropped to hit the groundwater surface, 
it makes a distinct "pop". Depth to groundwater is determined by adjusting the length of 
tape to the point at which the popper just hits the water. 

Electronic Water Level Indicator. An electronic sounder used to measure the depth to 
water in a well The Electronic Water Level Indicator consists of a milUammeter, a 
measured electrical cable to determine depth, and a contact electrode. When the electrode 
contacts the groundwater, an electronic circuit is completed that registers on the 
milliammeter. Upon contact, depth to groundwater is determined from the measured 
electrical cable. 

Weighted Steel Tape. A steel tape with a weight attached used to determine depth to the 
bottom of the weU. A distinct impact is felt when the weight hits the bottom of the well 
Depth to bottom is measured directly from the tape adjusted for the length of the weight. 

WeU Casing. Stainless steel, or PVC pipe used to keep the weU borehole open. 

WeU Screen. Pipe with openings such as slots or holes open to the aquifer to allow 
groundwater into the welL 

Riser Pipe. The weU casing extending from the weU screen to the ground surface. 
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Stick-up. WeU casing that extends above the ground surface; also, the distance that the weU 
casing extends above the ground surface. 

Protective Casing. A short length of oversized diameter steel pipe with a locking cap to 
cover and protect the weU stick-up. 

4.0 GUIDELINES 

CoUection of groundwater samples from monitoring wells on or near a hazardous waste site 
may be required to document an observed release to the groundwater migratory pathway. 
To properly document groundwater contamination, a minimum of three weU sampling points 
are required (i.e., one upgradient weU to identify ambient groundwater quaUty and two 
downgradient weUs to document contamination of the groundwater aquifer). The selection 
of monitoring weUs for groundwater sampling is determined by the hydraulic gradient within 
the local aquifer. In order to determine the hydraulic gradient of the groundwater prior to 
sampling, water level measurements can be obtained from published groundwater surveys 
by the U.S. Geological Survey (USGS), from State agencies (Le., New Jersey Department 
of Environmental Protection, Division of Water Resources), from County and local health 
departments, and from local weU drUiers. 

In general, the foUowing factors should be considered during selection of a monitoring weU 
as a groundwater sampling point. 

o Regional groundwater flow direction 

o Depth of the aquifer of concern 

o WeU location and accessibUity 

0 Topography of the site and weU elevations 

o Physical condition of weU and weU construction 

o Analytical problems caused by contaminant interaction with weU construction 
materials 

o Presence of fixed samplers or pumps 

o WeU depth and water levels 

Once monitoring wells have been chosen for sample coUection, proper sampling procedures 
must be employed to obtain a sample that is representative of the groundwater at the 
location and to ensure that the sample is neither altered nor contaminated by the sampling 
and handUng procedures. 

To obtain a representative groundwater sample, the volume of stagnant water within the 
monitoring weU must first be removed. After the initial static water level within the 
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monitoring weU has been determined, the acceptable procediwe to purge the weU is to pump 
three to five volumes of standing water from the weU prior to sampling, or to pump the weU 
dry. A recommended method that may be used to verify the coUection of a representative 
groundwater sample is to purge the weU untU measurements of pH and conductivity have 
stabilized over three to five weU volumes. 

Once the monitoring well has been properly purged, groundwater samples should be 
coUected as soon as sufficient volume has recharged into the weU to permit sampling. 
Groundwater entering the weU for periods longer that 2 to 3 hours may render samples 
unrepresentative of groundwater contained in the aquifer system. Whenever fiUl recovery 
exceeds 3 hours, groundwater samples should be collected in order of their volatiUty, with 
the VOA fraction coUected within 3 hours of purging. Parameters that are not pH sensitive 
or subject to loss through volatilization should be coUected last. 

GeneraUy, the foUowing considerations should be taken into account during groundwater 
sampling activities. 

o Monitor weU headspace for volatUe organic vapors using a photoionization detector 
(PID) or flame ionization detector (FID). 

o AU equipment entering the weU should be cleaned with appropriate decontamination 
solutions and should be kept clean by staging the equipment on polyethylene plastic. 

o Plastic sheeting should be placed around the monitoring weU to prevent sampling 
equipment from coming into contact with the groimd. 

o AU down-hole equipment must be constructed of Teflon, stainless steel, or 
polypropylene. 

o BaUers and pumps should have either polypropylene monofilament, stainless steel, 

or teflon coated wire for retrieval lines, or at a minimum, leaders of these materials. 

o Do not aUow baUers or pumps to drop freely into the weU. 

o Do not aUow the baUer to rest against the outside weU casing or scrape along the 

interior of the welL 

o Outer gloves should be changed before sampling or handling clean equipment 

o Attempt to sample the mid-screen area of the well 
0 Be cognizant of the water level in the well. Drawdown in the weU may slow the 

pump discharge rate. Overpumping the weU wiU aerate the groundwater. 
o Be sure the weU cap is closed after sampling. 
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The foUowing procedures govem groundwater sampling activities at hazardous waste sites. 

Two methods may be employed to establish the static water level within a monitoring weU: 
(1) determining the water level using a Popper; and (2) determining the water level using 
an Electronic Water Level Indicator. 

Procedure for Determining Depth to Groundwater Using a Popper 

Figure 1 depicts a Popper. Procedures for use of the Popper to determine the water level 
within a monitoring weU are as foUows. 

o Clean the stainless steel measuring tape and Popper according to established 
decontamination procedures. 

o Open the weU cap and measure the height of the stick-up. 

o CarefuUy lower the Popper attached to the end of the measuring tape untU Popper 
contacts the groundwater surface. When the Popper is raised a few inches and 
dropped to hit the water surface, it wiU make a distinct popping sound. 

o Adjust the length of the measuring tape to where the Popper just hits the water 
surface. Record the depth from the top of the stick-up to the groundwater surface. 

o To determine depth to groundwater, subtract the height of the stick-up, from the 
depth to groundwater from the top of the stick up. 

Procedure for Determining Depth To Groundwater Using an Electronic Water Level 
Indicator 

Figure 2 depicts an Electronic Water Level Indicator. Procedures for use of an Electronic 
Water Level Indicator to determine the water level within a monitoring weU are as foUows. 

o Clean the Water Level Indicator according to established decontamination 
procedures. Be sure that the contact electrode is dry before attempting to take a 
water level measurement. 

o Open the weU cap and measure the height of the stick-up. 

o CarefuUy lower the contact electrode untU the electrode touches the groundwater 
surface. At that point, the electronic circuit of the Water Level Indicator wiU be 
complete and a positive deflection wiU be notable on the needle of the milUammeter. 
Record the depth from the top of the stick-up to the ground water surface. 

o To determine depth to groundwater, subtract the height of the stick-up, from the 
depth to groundwater from the top of the stick-up. 
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Once the depth to groundwater has been determined, the following procedure may be 
employed to determine the volume of water necessary to purge the monitoring weU prior 
to sampling. 

Procedure to Determine the Volume of Standing Water in a Monitoring WeU 

Prior to coUection of groundwater samples from a monitoring well, three to five volumes of 
standing water must be removed from the weU to ensure that the samples coUected are 
representative of the groundwater in the aquifer of concem. The procedure for determining 
the volume of standing water in a monitoring weU is as foUows. 

o Clean aU down-hole equipment according to aU established decontamination 
procedures. 

o Measure the depth to groundwater from the top of the stick-up using a steel tape 

with weight attached. 

o Measure the diameter of the weU; determine the radius. 

o Determine the depth of the water column in the weU by subtracting the depth to the 
bottom of the well from the depth to groundwater. 

o Determine the volume of standing water in the weU using the foUowing equation: 

V = pi * r ^ * L , * (7.48 gaUons (of Uquid)/cubic feet) 
V = volume of the weU 
pi = 3.14 
r̂  = radius of the weU in feet, squared 
1^ = depth of the water column in feet (depth to well - depth to water) 

0 Multiply the volume of standing water in the well (V) by 5 to calculate the volume 
of water that must be evacuated from the weU prior to sampling. 

An altemate method to calciUate the volume of standing water that must be evacuated from 
a monitoring weU prior to sampUng simply involves reading the water column volume from 
a weU casing-volume conversion chart 

Table 1 presents a WeU Casing-Volume Conversion Chart This chart provides a fast, 
infield method to determine the volume of standing water in a welL Once the diameter of 
the weU has been measured, and the depth of the water colimcm has been established using 
the aforementioned procedures, weU casing-volume can be determined using Table 1. For 
example, a 6-inch diameter weU with an 8 foot water column would require removing 11.7 
gaUons of water to purge 1 weU volume. 

Once the volume of water required to properly purge a monitoring weU prior to sampling 
has been determined, the foUowing procedures may be employed to purge the well 
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Procedure to Purge Monitoring WeUs 

Methods used to purge monitoring wells are dependent upon the depth of the welL Wells 
under 28 ft. in depth from the top of the stick-up to the bottom of the weU may be 
evacuated using surface-positioned centrifugal piunps, or hand-baUed. Wells with a depth 
greater than 28 ft. from the top of the stick-up to the bottom of the weU may be purged 
using submersible pumps, or hand-baUed. 

Procedure to Confirm Proper Purging of Monitoring WeUs 

When at least three volumes of groundwater have been purged from a monitoring weU and 
there is any doubt as to the adequacy of weU pm"ge, the purging procedure should be 
confirmed with field parameter readings (Le., of dissolved oxygen. Eh, pH, specific 
conductance, and temperature) of three consecutive additional weU volumes. The foUowing 
procedure may be employed to confirm proper purging of a monitoring weU. K the weU is 
pumped dry, and obviously purging is confirmed, field parameter readings for this purpose 
are not necessary and the foUowing procedure wiU not apply. 

o Using a 250 nU beaker, coUect a sample of the weU volume being evacuated from the 

monitoring weU. 

o Determine the field parameter levels of the sample. 

o Record the field parameter readings of the initial weU volume. 

o CoUect samples from the second and third consecutive volumes purged from the 
monitoring weU. Measure and record the field parameters. 

o K the final two weU volumes are representative of the groundwater in the aquifer, 
aU field parameter readings wiU not vary more than 10 percent between consecutive 
readings. 

o If the field parameter measurements are stable, sufficient quantity of standing water 
has been purged from the monitoring weU to ensure coUection of a representative 
groundwater sample. 

After the proper purging of a monitoring well, groundwater samples may be coUected using 
the foUowing procedure. 

Procedure for Groundwater Sampling Using a BaUer 

Figure 3 depicts a stainless steel baUer. Procedures for the coUection of groundwater 
samples using a baUer are as foUows. 

o Clean the stainless steel baUer according to the requirements for the analytical 
parameters to be measured. 
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o Attach a 3 ft stainless steel wire leader to the top of the sampler using 5/8-inch 
stainless steel U-bolts. 

o Attach a soUd braided 3mm (1.8 inch) nylon guy line to the stainless steel teflon 
coated leader. 

0 Seciurely fasten the guy line to a stable immovable object. 

o CarefuUy lower the baUer into the weU to mid-screen depth to coUect the sample. 
NOTE* Do not aUow the bailer to freely drop into the weU or scrape the sides of 
the weU casing when coUecting the sample. 

o CarefuUy raise the baUer from the weU, coiling the baUer guy line as the sample is 
retrieved. NOTE* Do not aUow the baUer guy line or other sampling equipment to 
come in contact with the ground surface. 

o Immediately collect the VOA sample. Transfer the remaining sample into 
appropriate sample containers. Repeat the sampling procedure untU sufficient 
sample quantity has been coUected for the BNA, pesticide/PCB, and inorganic 
sample fractions. 

In the event that a baUer is lost down a monitoring well, the baUer can be easUy retrieved 
using a 1 1/2 oz. Diamond Jig (obtained from a Sporting Goods store) attached to either 
a length of the baUer guy line or to a length of monofilament fishing line. 

Low Rate Purging and Sampling using a Variable Rate Submersible Ptmip 

Under special field conditions and when requested by the reviewing agency (Le., USEPA) 
the coUection of groundwater samples wiU be conducted using the low rate (less than 500 
ml/min) purging and sampling procedure recommended by recent researchers to minimize 
physical or chemical alteration of the sample during withdrawal (Le. Puis et al.. Hazardous 
Waste and Hazardous Materials, V.9, No. 2, 1992). 

The procedure for the low rate purging and sampling is made up of the foUowing steps: 

0 Refer to the Procedure for Determining Depth to Groundwater Using an Electronic 
Water Level Indicator for the Cxst step of the procedure (see page 5 of 13) 

o Lower variable rate submersible pump (Le., Gnmdfos Redi-Flo 2) into the weU to 
just above or within the screened interval and begin water removal. Monitor 
discharge water using a PID or FID for volatUe organic gases. CoUect or dispose 
of discharge water in an acceptable and approved marmer. 

o Measure pumping rate frequently. A caUbrated container and stopwatch are most 
commonly used. 
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o Monitor and record measurements of field parameters during piu-ging to provide an 
indication of groundwater equiUbration and stabilization at the sampling point Field 
parameters to be monitored include, temperatture, specific conductance, pH, Eh, and 
dissolved oxygen. 

o After each of the field parameters have stabilized (Le., not more than 10 percent 
variation between two consecutive readings), the total volume of water removed wiU 
be recorded and the weU wUl be sampled. If the field parameters do not stabilize, 
purging wiU continue untU five volumes of water are removed. 

o Sample coUection wiU be conducted by filling the sample containers directly from the 
discharge line. Sampling wiU foUow purging without interruption of the submersible 
pump flow rate in order to minimize the disturbance of the overlying stagnant water 
column in the weU. 

5.0 REFERENCES 
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monitoring weU. American Society for Testing and Materials, PhUadelphia, Pennsylvania. 
November 27, 1987. 

EPA, 1984. Characterization of hazardous waste sites - A methods manual. Volume II, 
AvaUable sampling methods. Second edition. Section 3.4, Groundwater pp. 3-25 to 3-31. 
Section 3.4.3, Method Ul-9: Sampling monitor weUs with a bucket type baUer, pp 3-35 to 3-
37. Environment Monitoring Systems Laboratory, Office of Research and Development. 
U.S. Environmental Protection Agency, Las Vegas, Nevada. EPA-600/4-84-076. December 
1984. 

EPA, 1987. A compendium of Superfund field operations methods. Section 8.5.6.9: 
Groundwater sampling considerations, pp 8.5-42 to 8.5-43. Section 8.5.6.8.9: Evaluation of 
sample coUection materials, pp 8.5-41 to 8.5-42. Section 8.5.6.4.1: BaUers p. 8.5-8. Office 
of Emergency and Remedial Response, Office of Waste Programs Enforcement. U.S. 
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1.0 OBJECTIVE 

The objective of these guidelines is to provide general reference information on sediment 
sampling. 

2.0 LIMITATIONS 

These limitations apply to ail sediment sampling activities excepting requirements of project-
specific plans for sediment sampUng. 

3.0 DEFINITIONS 

The foUowing terminology is appUcable to sediment sampling activities. 

Sediment Samples. Materials of geologic origin (Le., sUts, sands, soils, and gravels) and/or 
organic matter deposited by water. 

Environmental Samples. Samples with mid or low-concentration contamination, such as 
sediment samples from streams, ditches, or surface impoundments, that are coUected at 
some distance from direct sources of contaminants. 

Grab Sample. A discrete sediment sample representative of a specific location at a given 
point of time. 

Composite Sample. A nondiscrete sediment sample composed of more than one specific 
aUquot coUected at various locations or at different points in time. 

Transfer Device. Any instrument or vessel that contacts the sample during coUection or 
transport (eg. stainless steel trowel, Eckman dredge, Ponar dredge, stainless steel mixing 
bowl). 

Eckman Dredge. A spring-activated clamsheU-type scoop. The dredge is first lowered 
beneath the surface water in the open position and set upon the top layer of the sediment 
deposit. When the messenger is dropped down the guy line, the spring is tripped and closes 
the clamsheU. 

Ponar Dredge. A clamsheU-type scoop activated by a counter-lever system. The sheU is 
opened, latched in place, and slowly lowered to the bottom. When tension is released on 
the lowering cable, the latch releases and the lifting action of the cable on the lever system 
closes the clamsheU. 

Hand Corer. A thin-wall cover modified by the addition of a handle and a check valve on 
top. The corer is lowered beneath the surface water and driven through the sediment in a 
continuous motion. Once fiUed to capacity the corer is twisted in the sediment prior to 
removal. 
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Gravity Corer. A metal tube with a replaceable tapered nose piece on the bottom and a baU 
or check valve on top. Attached to a sample line, the corer free falls through the liquid into 
the sediment. Retrieval requires lifting the corer in a smooth continuous motion. 

4.0 GUIDELINES 

CoUection of sediment samples upstream and downstream of a hazardous waste site may 
be required to document an observed release to the surface water migratory pathway. 
Sediments are examined to measure whether contaminants are concentrating along stream 
bottoms, creating hot spots that may have high concentrations of heavy metals, pesticides, 
or low-solubility organic matter. Further, streams, lakes, and impoundments wiU Ukely 
demonstrate significant variations in sediment composition with respect to distance from 
inflows, discharges, or other disturbances. Therefore, the exact sampling location must be 
documented by means of triangulation with stable refereiKes on the banks of the stream or 
impoundment. In addition, the presence of rocks, d^ris, and organic material may 
compUcate sampling and preclude the use of or require modification to sampling techniques. 

Sediment samples near shore or above the water line are easUy coUected using a simple 
stainless steel trowel, scoop, or hand corer. If sediments are to be coUected from deeper, 
larger streams or surface impoundments, clamsheU scoops, such as the Eckman dredge or 
the Ponar dredge or a gravity corer may be used to obtain samples. 

In general, the foUowing considerations should be taken into account during sediment 
sampling activities. 

o CoUect the sediment sample after the surface water sample if both media are to be 

sampled at the same location. 

0 CoUect downstream sediment samples before upstream samples. 

0 Do not stand in the sediment deposits being sampled. 
0 If coUected as a composite, coUect at least three smaU, equal-sized sediment sample 

aUquots from several points along the sediment deposition area. Carefully 
composite the sample in a stainless steel mixing bowl prior to filling the sample jars 

The foUowing procedures may be employed for the collection of sediment samples at 
hazardous waste sites; (1) coUection of sediments using a stainless steel trowel or scoop; (2) 
coUection of sediments with an Eckman dredge; (3) collection of sediments with a Ponar 
dredge; (4) coUection of sediments with a hand corer; and (5) coUection of sediments with 
a gravity corer. 
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Procedure For Sediment Sampling Using A Stainless Steel Trowel or Scoop. 

o Qean the stainless steel trowel or scoop according to the requirements for the 
analytical parameters to be measured. 

o Insert the stainless steel trowel or scoop into the sediments and remove the sample. 
First, rocks, twigs, leaves and other debris should be removed if they are not 
considered part of the sample. The soU is then removed from the sampling device 
and placed in a stainless steep pan, then thoroughly mixed using a stainless steel 
spoon. The sediment in the pan should be scraped from the sides, corners and 
bottom of the pan, roUed to the middle of the pan and initially mixed. The sample 
should then be quartered and moved to the four comers of the pan. Each quarter 
of the pan sample should be mixed individuaUy and then roUed to the center of the 
container and the entire sample mixed again. 

o Composite the sediment sample aUquots in a stainless steel mixing bowl prior to 
fUling the sample jars. However, the sediment VOA sample should be coUected 
directly from the sediment deposit before compositing. 

o Transfer the composited sediment sample into the appropriate sample jars using a 
stainless steel trowel or spatula. 

Procedure for Sediment Sampling Using An Eckman Dredge 

Figure 1 shows a schematic of the Eckman dredge. Procedures for use of the Eckman 
dredge are as foUows. 

o Clean the stainless steel Eckman dredge according to the requirements for the 
analytical parameters to be measured. 

o Attach the necessary length of guy line to the dredge. SoUd braided 5 mm (3/16 
inch) nylon line is normaUy used for this purpose. 

o SUp the messenger onto the guy line and securely fasten the guy line to a stable 
immovable object. 

o Open the sampler jaws one at a time and attach the stainless steel clamsheU leader 

to the trip head. 

o Lower the Eckman dredge to the top layer of the sediment deposit to be sampled. 

o Keeping the guy line sUghtly taut, drop the messenger down the guy line to release 
the trip head causing the clamsheU jaws to spring shut 

o Slowly raise the Eckman dredge clear of the surface. 
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o Place the dredge in a stainless steel mixing bowL 

o Open the top lids of the Eckman dredge to coUect the sample. 

o CoUect the sample from the center of the dredge to avoid potential cross-contamina­
tion of the sediments with the sides of the dredge. 

o CoUect the sediment VOA directly from the dredge using a stainless steel spatula. 
Composite the remaining sample in a stainless steel mixing bowL Repeat the 
sampling procedure untU sufficient sample quantity has been coUected for the BNA, 
pesticide/PCB, and inorganic sample fractions. 

o Transfer the composited sediment sample into the appropriate sample jars using a 
stainless steel trowel or spatula. 

Procedure for Sediment SampUng Using A Ponar Dredge 

Figure 2 shows a schematic of the Ponar Dredge. Procedures for use of the Ponar dredge 
are as foUows. 

o Clean the stainless steel Ponar dredge according to the requirements for the 
analytical parameters to be measured. 

o Attach the necessary length of guy line to the dredge. SoUd braided 5 mm (3/16 

inch) nylon line is normaUy used for this purpose. 

o Measure and mark the distance to the top of the sediment deposit on the guy line. 

o Securely fasten the guy line to a stable immovable object 

o Remove the safety locking pin. 

0 Open the clamsheU jaws untU latched. From this point on, support the Ponar dredge 
by the guy line, or the sampler wiU be tripped and the jaws wiU close. 

0 CAUTION Use extreme care in opening the Ponar dredge. Serious injury can result 
from getting a finger crushed in either the counter levers or the clamsheU jaws. 

o Lower the Ponar dredge untU contact with the sediment deposit is felt Use the 

markings on the guy line to gauge the depth of the sediment deposit. 

o Allow the guy line to slacken to close the jaws of the dredge. 

o Slowly raise the Ponar dredge clear of the surface. 
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o Place the dredge in a stainless steel mixing bowl and open the clamsheU jaws to 
remove the sediment sample. 

o Inunediately coUect the sediment VOA sample. Composite the remaining sample 
in the stainless steel mixing bowl. Repeat the sampling procedure untU sufficient 
sample volume has been coUected for the BNA, pesticide/PCB, and inorganic 
sample fractions. 

o Transfer the composited sediment sample into the appropriate sample jars using a 
stainless steel trowel or spatula. 

Procedure for Sediment Sampling Using a Hand Corer 

Figure 3 shows a schematic of the hand corer. Procedures for the use of the hand corer are 
as foUows. 

o Inspect the corer for proper precleaning. 

o Force corer in with smooth continuous motion. 

o Twist corer then withdrew in a single smooth motion. 

0 Remove nosepiece and withdraw sample into a stainless steel or Teflon tray. 

0 Transfer sample into an appropriate sample bottle with a stainless steel lab spoon 
or equivalent. 

o Check that a Teflon liner is present in cap if required. Secure the cap tightly. The 
chemical preservation of soUds is generaUy not recommended. Refrigeration is 
usuaUy the best approach supplemented by a minimal holding time. 

o Label the sample bottle with the appropriate sample tag. Be sure to label the tag 
carefuUy and clearly, addressing all the categories or parameters. Complete ail 
chain-of-custody documents and record in the field logbook. 

o Place the properly labeled sample bottle in an appropriate carrying container 
maintained at 4*C throughout the sampling and transportation period. 

Procedures for Sediment Sampling Using a Gravity Corer 

Figure 4 shows a schematic of the Gravity corer. Procedures for the use of the gravity corer 
are as foUows. 

o Attach a precleaned corer to the required length of sample line. SoUd braided 5 mm 
(3/16 inch) nylon line is sufficient; 20 mm (3/4 inch) nylon, however, is easier to 
grasp during hand hoisting. T̂  ^-
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Secure the free end of the line to a fixed support to prevent accidental loss of the 
corer. 

AUow corer to free faU through Uquid to bottom. 

Retrieve corer with a smooth, continuous lifting motion. Do not bump corer as this 
may result in some sample loss. 

Remove nosepiece from corer and sUde sample out of corer into stainless steel or 
Teflon pan. 

Transfer sample into appropriate sample bottle with a stainless steel lab spoon or 
equivalent. 

Check that a Teflon liner is present in cap if required. Secure the cap tightly. The 
chemical preservation of soUds is generaUy not supplemented by a minimal holding 
time. 

Label the sample bottle with the appropriate sample tag. Be sure to label the tag 
carefuUy and clearly, addressing aU the categories or parameters. Complete aU 
chain-of-custody documents and record in the field logbook. 

Place the properly labeled sample bottle in an appropriate carrying container 
maintained at 4*C throughout the sampling and transportation period. 
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1.0 OBJECTIVE 

The objective of these guideUnes is to provide general reference information on the aspects 
of spUt spoon sampling. 

2.0 LIMTTATIONS 

These limitations apply to aU spUt spoon sampling operations excepting requirements of 
project-specific plans for spUt spoon sampling. 

3.0 DEFINITIONS 

SpUt Spoon Sampler - The spUt-spoon sampler is a thick-waUed steel tube that is spUt 
lengthwise. A cutting shoe is attached to the lower end; the upper end contains a check 
valve and is connected to a driU rod. The sampler is then driven 18-24 inches into the 
ground to coUect the sample in accordance with a standard penetration test (ASTM 1586). 

SoU Samples - Environmental samples of potentially contaminated soil, where soU is defined 
as a layer of weathered, unconsolidated material; often also may be defined as containing 
organic matter and being capable of supporting plant growth. 

4.0 GUIDELINES 

Prior to sampling 0.5 mU polyethylene sheeting shaU cover a sturdy workbench to prevent 
the spUt-spoon and its contents from coming in contact with the workbench (several layers 
of sheeting may be placed on the workbench so that they may be removed between each 
sample or as needed). 

The foUowing is an organized approach to spUt-spoon sampling: 

o Measure the sampling equipment lengths to ensure they conform to specifications. 
Select additional components as required (Le., leaf spring core retainer for clays or 
a sand trap for non-cohesive sands). 

o Remove any driU rods and lower the sampler to the bottom of the auger column and 
check the depth against length of the rods and the sampler. 

o Attach the drive head and hammer the top of the driU rods without the weight 
resting on the rods. 

o Mark four 6-inch intervals on the driU rods relative to a drive reference point on the 
rig. With the sampler resting on the bottom of the hole, drive the sampler with the 
140 lb. hammer falUng freely over its 30-inch faU until 24 inches have been 
penetrated or 100 blows appUed. 

o Record the number of blows per 6 inches. Determine the °N" value by adding the 
blows for the 6 to 12 inches and 12 to 18 inch interval of each sample attempt. 
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o After penetration is complete, let the sampler sit for a minimum of 3 minutes, then 
rotate the sampling rods clockwise three fuU turns and remove the sampler. 

o Place the spUt-spoon sampler on a dean sheet of 0.5 mU polyethylene, with the 
cutting shoe oriented toward the right. 

o Unscrew the cutting shoe and head in a counter clockwise direction from the steel 
tube halves. NOTE: Two 24-inch, 1 1/2 x 3 inch brass jaw StUlson wrenches are 
usuaUy required to free the threads of the cutting shoe. Place one Stillson wrench, 
jaws facing up, on the steel tubes of the split-spoon, centering the spUt of the tube 
halves between the jaws of the wrench. Place the second StiUson wrench, jaws facing 
down, on the cutting shoe, pressing downward on the wrench to turn the cutting 
head free of the spUt-spoon. 

o Remove the head and carefuUy open the halves of the spUt-spoon. 

o Log the soU core using Unified SoU Classification System procedures. 

o CoUect samples of the soU core in 6 inch increments using a stainless steel spatula. 

o Immediately coUect the soU VOA, and moisture content samples. Composite the 
remaining sample in a stainless steel mixing bowL 

o Place VOA and moisture content samples in the appropriate containers and label 
those containers. 

o Document aU properties and sample locations in a Project Field Book. 

o Place soU samples in suitable containers, label and store samples on-site. 
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