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1 .O INTRODUCTION 

The Northern Division of the Naval Facilities Engineering Command has issued Contract Task Order 

(CTO) 0239 to Brown & Root Environmental (B&R Environmental) under Comprehensive Long-Term 

Environmental Action Navy (CLEAN) Contract No. N62472-90-D-1298. Under CT0 239, B&R 

Environmental has prepared this Work Plan to design and operate a treatability study to quantify the 

operating parameters for soil vapor extraction (SVE) systems to treat soil “hot spot” contamination within 

the area known as Operable Unit 2 (OU2), Marine Corps Air Station Cherry Point (MCAS Cherry Point), 

North Carolina. This Work Plan will also provide information for conducting additional field investigations 

to fill data gaps in three areas within OU2. 

MCAS Cherry Point is located on a 11,485acre tract of land north of Havelock, North Carolina. The 

mission of MCAS Cherry Point is to maintain and operate the support facilities and support services for the 

U.S. Marine Corps Aircraft Wing and other units and activities designated by higher authorities in 

coordination with the Chief of Naval Operations. In addition, MCAS Cherry Point provides training and 

support facilities for the Fleet Marine Force Atlantic Units and is a location for a Naval Aviation Depot. 

1.1 OPERABLE UNIT 2 

OU2 is located in the west/central portion of the Air Station, as shown on Figure l-l. OU2 is bounded by 

the Sewage Treatment Plan (STP) to the north, Roosevelt Boulevard to the east, a residential area to the 

south, and Slocum Creek to the west, OU2 consists primarily of the Site 10 landfill. It also includes the 

polishing ponds (Site 46) north of the landfill, a former sludge application area (Site 44A formerly Site 45) 

located in the north-central portion of OU2, and the vehicle maintenance area (Hobby Shop) (Site 76) 

located southwest of the landfill. A general site location map of OU2 is shown on Figure l-2. This figure 

also provides the location of the areas identified as soil hot spots and the areas requiring additional field 

investigation. 

1.2 PHYSICAL CHARACTERISTICS 

This section summarizes the pertinent information for surface features, geology, and hydrogeology. This 

information was obtained from the draft Remedial Investigation Report for OU2 (B&R Environmental, 

1996). 

119604/P l-l CT0 0239 
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1.2.1 Surface Features 

The ground surface elevation varies from approximately 30 feet mean sea level (MSL) in the central 

portions of the landfill to approximately 1.5 feet MSL at Slocum Creek. The ground surface is relatively flat 

in the central areas with relatively smaller areas of uneven terrain. The ground surface at the perimeter of 

the landfill adjacent to the floodplains of Slocum Creek and Turkey Gut generally forms moderate to steep 

slopes. 

1.2.2 OU2 Geology 

Four types of material were encountered during subsurface investigations at the OU2 area. These were 

identified as fill material, the undifferentiated Surficial Formation, the Yorktown Formation, and the upper 

portion of the Pungo River Formation. 

Figure l-3 identifies the location of cross-section B-B’ which is provided in Figure l-4. This cross-section 

is adjacent to the approximate area of the proposed treatability study system and identifies the various 

lithologic units encountered. 

1.2.2.1 Fill Material 

The fill material consists of sand, silt, and clay mixed with refuse consisting of domestic trash, wood, 

plastic, rubber, glass, asphalt, concrete, and metal fragments. 

Generally, the fill material is at its maximum thickness in the center of the landfill area and thins gradually 

to the west and abruptly to the east. Refuse was encountered in several of the borings throughout the 

landfill and ranged in thickness from 10 to 26 feet. Fill material in the area of the proposed Treatability 

Study System ranges from 12 to 18 feet in thickness. 

1.2.2.2 The Surficial Formation 

The shallowest natural materials beneath OU2 consisted of orange, yellow, and brown silty sand with 

trace to some amounts of clay present in localized areas. This material is present at the ground surface 

where fill is nonexistent or underlies the fill. This material extends to a maximum depth of 52 feet below 

the ground surface in the southwest portion of OU2 and thins slightly to the north and northeast to 

approximately 38 and 40 feet below the ground surface, respectively. In the area of the proposed 

Treatability Study System, the thickness of this formation is approximately 35 feet. 

119604/P l-5 CT0 0239 
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1 u2.2.3 The Yorktown Formation 

Underlying the Surficial Formation is an olive green to grayish green, dense, fine sand with varying 

amounts of bivalve shell fragments, clay, and silt. It is believed that this layer correlates with the 

hydrogeologic Yorktown confining unit (formerly named the upper confining unit) that makes up the upper 

portion of the Yorktown Formation. It has an average thickness of 19 feet. 

Seven Shelby tube samples were collected from the upper portion of the Yorktown Formation. The grain- 

size distribution curves indicate poorly sorted sands with little fines but with an average effective grain size 

of 0.029 mm diameter (silt). 

Underlying the upper portion of the Yorktown Formation is a gray silty sand with varying amounts of 

bivalve shell fragments and correlates with the hydrogeologic unit named the Yorktown aquifer. The lower 

portion of the Yorktown Formation has an average thickness of approximately 35 feet in the eastern 

portion of the site and approximately 14 feet in the western portion of the site. In the area of the proposed 

Treatability System, the lower portion of the Yorktown Formation is approximately 15 feet thick. 

1.2.2.4 The Pungo River Formation 

A dark green, clayey silt and clayey sand was encountered in six of the OU2 Lower Yorktown wells at 

depths below ground surface varying from 69 to 100 feet. These materials are inferred to be the upper 

portion of the Pungo River Formation and correlate to the hydrogeologic unit named the Pungo River 

confining unit (formerly the lower confining unit). The top surface of the Pungo River Formation dips to the 

east at approximately 0.01 percent grade. The thickness of the Pungo River confining unit was not 

determined because the unit was not penetrated during the drilling activities. 

One Shelby tube sample was collected from the upper portion of the Pungo River Formation. The grain- 

size distribution curve indicates poorly sorted sand with an effective grain size of 0.019 millimeter (mm) 

diameter (silt). 

1.2.3 OU2 Hydroaeoloav 

Four hydrogeologic units were encountered during the subsurface investigation at OU2. They are 

presented in order from top to bottom. The units are the surficial aquifer, the Yorktown confining unit 

(formerly the upper confining unit), the Yorktown aquifer, and the upper portion of the Pungo River 

confining unit (formerly the lower confining unit). Table l-l presents a summary of the monitoring well 

119604/P l-9 CT0 0239 



TABLE l-l 

MONITORING WELL CONSTRUCTION SUMMARY IN AREA OF TREATABILITY STUDY 
OPERABLE UNIT 2 

MCAS CHERRY POINT, NORTH CAROLINA 

Well Installation Date 
Identification and Company 

Ground Top of Riser Total Well Monitored Monitored Depth to Water 
Elevation Elevation Depth Interval Aquifer (Feet BGS) 

I Feet MSLI(‘) (Feet MSLI [Feet BGSV’) (Feet BGSI ADril1996 

1 
~ ~- .~mJS 

I 
25.13 26.26 ‘.--- ---- ---- 

lOEGWl3 (B-106) , 1 12-2-81 Schnabel 24.62 1 1 24.66 1 1 20.00 251 I 15-20 , I User -rr-- Suificial 

’ 
I 

’ ’ 
I 

’ ’ 1 OGW09 1 12-10-84 HNUS I 21:68 I 22.67 1 ‘25 I IO-25 Upper Sufficial ‘15.26 
1 OGWl 1 1 12-12-84 HNI I o-25 Uooer Surficial 18.83 

18.75 
’ ’ lOGW38 1 o-26-90 HNUS 21.85 22.95 45 1 O-25 Upper Sufficial 10.90 

1 OGW39 1 I-09-90 HNUS 20.30 23.00 20 3-18 Upper Sutficial 5.15 
OU2MW4 8-23-94 HNUS 22.20 24.14 84 66-76 Lower Yorktown 15.94 I 
OU2MW5 8-1 l-94 HNUS 27.49 29.66 104 92.5-l 02.5 Lower Yorktown 20.25 
OU2MW8 8-3-94 HNUS 30.01 32.11 28 18-28 Upper Sutficial 21.68 
OU2MW9 8-2-94 HNUS 29.82 31.51 57 45-55 Lower Surficial 22.81 

1 MSL - Mean Sea Level 
2 BGS - Below Ground Surface 

8 



construction data in the area of the proposed treatability study and includes various information including 

the depth to groundwater. Only the surficial aquifer is relevant to the activities proposed in this Work Plan. 

The surficial aquifer is located approximately 7 to 22 feet below ground surface (BGS), and water-level 

elevations measured in April 1996 ranged from approximately 2.6 to 22 feet above MSL. 

The saturated thickness of the surficial aquifer tends to increase toward the southern portion of the site. 

The average saturated thickness is 29 feet as measured at 9 well clusters across the site, ranging from 

approximately 22 feet at well cluster lOGW34 in the north, to approximately 37 feet at well cluster 

lOGW40 in the south. The saturated thickness in the area of the proposed Treatability Study System is 

approximately 35 feet thick. 

1.3 NATURE AND EXTENT OF CONTAMINATION 

The following is a summary of the nature and extent of contamination detected at OU2 in the area of the 

proposed Treatability Study. This report will only concentrate on contamination in the soils and 

groundwater. Surface water and sediment are not present in the areas being evaluated. Additional details 

on the various media in all areas of OU2 can be found in the RI Report. 

1.3.1 &&I 

The soil sampling program conducted at OU2 concentrated on areas that had a higher potential for 

contamination based on past experience and knowledge. Previous soil sampling programs were based 

on soil-gas and geophysical surveys, aerial photographs, and knowledge of existing groundwater 

contamination. When anomalous areas or areas of groundwater contamination were identified, soil 

borings and test pits were installed to collect subsurface soil samples. The 1994 and 1996 field activities 

were conducted to fill known data gaps from previous investigations. 

The analytical results for soil identified a hot spot where the proposed Treatability Study System will be 

located. Volatile organic compounds (VOCs) were not detected frequently, but were detected at notable 

concentrations in a limited number of samples. Also, fuel-type constituents, including benzene, toluene, 

ethylbenzene, and xylenes (BTEX), were identified in a few of the subsurface soil samples. 

Table l-2 provides a summary of the analytical results for VOCs in soil which exceed the North Carolina 

S-3 Soil Target Concentrations for protection of groundwater. Four sample locations exceed these 

screening levels in the vicinity of Hot Spot 3. Samples from Test Pit 18 (lOTP18) exceeded the soil levels 

119604/P l-11 CT0 0239 



TABLE 1-2 

SOIL VOC ANALYTICAL RESULTS EXCEEDING SCREENING CRITERIA &g/kg) 
OPERABLE UNIT 2 TREATABILITY STUDY AREA 

MCAS CHERRY POINT, NORTH CAROLINA 

1 Based on groundwater protection. 
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for protection of groundwater for ethylbenzene, methylene chloride, and toluene. The samples were 

collected in the range of 4 to 10 feet deep. Samples from soil borings OU2SB5, OU2SBO7, and OU2SBO8 

also exhibited contamination above the screening levels. One sample from SB05 showed VOC 

contamination above the protection of groundwater screening levels for ethylbenzene at a depth of 22 to 

24 feet. OU2SB07 showed VOC contamination above the protection of groundwater screening levels for 

ethylbenzene and toluene at a depth of 22 to 24 feet. SBO8 showed VOC contamination above the 

protection of groundwater screening levels for benzene, ethylbenzene, and toluene at a depth of 22 to 24 

feet. 

13.2 Surficial Aquifer Groundwater 

The most commonly detected contaminants in the surficial aquifer were VOCs including fuel-type 

constituents (BTEX); chlorinated solvents and breakdown products, such as tetrachloroethene, 

trichloroethene, dichloroethene, vinyl chloride, trichloroethylene, dichloroethanes, and chloroethane; and 

chlorinated monocyclic aromatics (chlorobenzene and dichlorobenzenes). 

Samples from upper surficial aquifer wells lOGW09, lOGW11, and OU2MW8, which are located near the 

Treatability Study System, exceeded North Carolina Class GA groundwater standards for several VOCs. 

lOGW09 showed VOCs exceeding the state groundwater standard for benzene, ethyl benzene, and vinyl 

chloride. IOGWll showed VOCs exceeding the state standard for benzene, chlorobenzene, 

ethylbenzene, and methylene chloride. OU2MW8 showed VOCs exceeding the state standard for 

benzene. Tables 1-3, 14, and 1-5 provide information on wells lOGW09, IOGWl 1, and OU2 MW8, 

respectively. Contaminant concentration trends in the area hydraulically downgradient of the proposed 

treatability study system are also provided in Tables l-3 and 1-4. 

To further evaluate the groundwater in the area of the SVE treatability study four upper surficial 

groundwater monitoring wells (OU2MW18, OU2MW19, OU2MW20, and OU2MW22) were installed on 

January 16 and 17, 1997 and sampled on January 19, 1997. The samples were submitted for full 

TCLITAL analysis and the preliminary results of the TCL VOC analysis is provided in Appendix A. 

1.4 TREATABILITY STUDY AND DATA GAP INVESTIGATION OBJECTIVES 

This Work Plan includes a Data Gap Investigation and a Treatability Study. The objective of the Data Gap 

Investigation is to collect environmental samples to identify potential contamination in areas where 

insufficient analytical data exist. The objective of the Treatability Study is to construct and operate a soil 

vapor extraction Treatability Study system to generate data relevant to the remediation of VOC 

contamination in soil within OU2. Groundwater samples were also collected in the area of soil hotspot 

119604/P l-13 CT0 0239 



TABLE 1-3 

GROUNDWATER CONCENTRATION TRENDS -WELL lOGW09 
POSITIVE DETECTIONS ONLY - pg/L 

OPERABLE UNIT 2 - SURFICIAL AQUIFER 
MCAS CHERRY POINT, NORTH CAROLINA 

Ethylbenzene* 29 35 ND ND 5u 10 

Toluene 1,000 67 25 92 5u 2 

trans-1,2-Dichloroethene 70 14 41 67 NA 1 

Vinyl chloride* 0.015 35* 73* ND 10 u 2* 

Xylenes (total) 530 ND 40 79 3 14 

1 Naphthalene I 21 I NA 1 111 INAINA ND 

. Aluminum NS NA NA NA NA 42 
Arsenic 50 NA 6 33 37.1 43.6 -, 

\ 
Silver 18 ND ND ND 5.5 3u 

Sodium NS NA NA NA NA 13,200 

Zinc 2,100 10 10 20 15.7 u 7u 

TOC NS 2,110 26,300 28,700 15,700 NA 

TOX NS 130 200 170 NA NA 

* Indicates that NC Class GA standard has been exceeded. 
NS No standard 
NA Not analyzed 
ND Not detected 
U Not detected at concentration presented 
DL Detection limit 
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TABLE I-4 

GROUNDWATER CONCENTRATION TRENDS -WELL lOGWl1 
POSITIVE DETECTIONS ONLY - pg/L 

OPERABLE UNIT 2 - SURFICIAL AQUIFER 
MCAS CHERRY POINT, NORTH CAROLINA 

Barium 2,000 NA NA NA NA 51 

Beryllium NS NA ND ND 2.2 1u 

Cadmium I 5.0 1 ND 1 ND 1 ND 1 3.95 I 5U I 
Calcium I NS 1 NA 1 NA 1 NA 1 NA 1 39,600 1 

Chromium I 50 1 ND 1 ND 1 ND 1 49.5 1 9U 1 

Copper I 1,000 1 ND 1 ND 1 ND 1 10.05 1 2u 1 

Iron* I 300 1 NA 1 NA 1 NA 1 NA 1 43,600* 1 

Lead* I 15 1 ND 1 ND 1 ND 1 23* 1 1 U 1 

Magnesium I NS 1 NA 1 NA 1 NA 1 NA 1 17,100 1 

Manganese I 50 1 NA 1 NA ) NA 1 NA 1 30 1 

Nickel I 100 1 ND 1 ND 1 ND 1 41.65 1 20 U 1 

Potassium I NS 1 NA 1 NA 1 NA 1 NA 1 17,600 1 

Silver* I 18 1 ND 1 ND 1 ND 1 21.45* 1 3 U 1 

Sodium 

Zinc 

TOC 

TOX 

NS NA NA NA NA 39,700 

2,100 10 10 10 245.5 6U 

NS 1,940 33,000 31,100 NA NA 

NS 150 150 140 NA NA 

* Indicates that NC Class GA standard has been exceeded. 
NS No standard 
NA Not analyzed 
ND Not detected 
U Not detected at concentration presented 
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TABLE I-5 

GROUNDWATER CONCENTRATIONS -WELL OU2MW8 
POSITIVE DETECTIONS ONLY - pg/L 

OPERABLE UNIT 2 - SURFICIAL AQUIFER 
MCAS CHERRY POINT, NORTH CAROLINA 

Analyte 

1,2-Dichlorobenzene 
1,6Dichlorobenzene 
Benzene* 

NC Class 
GA Standard 

620 
75 
1 

Aluminum * NS 35 
Arsenic 50 32.7 
Barium 2000 41 
Calcium NS 31,400 
Iron* 300 50,800* 
Magnesium NS 9,050 
Manganese 50 40 
Potassium NS 8710 
Sodium NS 21.800 

* Indicates that NC Class GA standard has been exceeded. 
NS No standard 
NA Not analyzed 
ND Not detected 
U Not detected at concentration presented 
DL Detection limit 
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No. 3 with the objective of determining if upper surficial groundwater VOC contamination plume exist in the 

area in order to determine if an air sparging system is appropriate in this area. 

1.4.1 Data Gap Investigation 

The goal of the Data Gap Investigation is to generate data for three specific areas identified within OU2 

that require additional investigation. This data will be used to determine whether soil and/or groundwater 

contamination is present in these areas. The results of the Data Gap investigation will be presented in a 

technical letter report. 

I .4.2 Treatability Study 

The goal of the treatability study is to design and operate a soil vapor extraction (SVE) system at hotspot 

No. 3. In conjunction with the treatability study, four temporary wells were installed and four groundwater 

samples were collected and analyzed for 48 hour rush TCL VOC analysis plus standard turnaround on full 

TALITCL to determine if an air sparging system would be appropriate. A teleconference was held with the 

partnering team on January 29, 1997 to discuss the results of the groundwater sampling. The results of 

the VOC analysis indicated air sparging was not appropriate in this area and Brown & Root Environmental 

was directed not to install an air sparging system. The laboratory results and summary table are provided 

in Appendix A. 

The data generated during this SVE treatability study will be used to identify the following performance 

parameters: 

The radius of influence for vacuum extraction wells for use in the hot spot SVE system design. 

The depths for the vacuum extraction wells in the hot spot SVE system. 

The operating vacuum pressures and air flow rates to be used in the hot spot SVE systems. 

An estimate of carbon consumption for operation of the hot spot SVE system. 

An estimate of the contaminant removal efficiency by the SVE systems, 

An estimate of the quantity of waste generated during installation and operation of the hot spot SVE 

systems. 
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. A determination if degradation of organic contamination from biological mechanisms is present; and 

if the degradation can be enhanced by the SVE systems. 

The data from the short-term testing phase of the Treatability Study will be presented in the design basis 

document for the SVE systems to address the other hot spot areas. The final results of the treatability 

study will be presented in a technical letter report at the completion of the long-term evaluation. 

1.5 WORK PLAN CONTENTS 

Section 1.0, Introduction; provides information on the physical properties of OU2, the nature and extent of 

contamination in the treatability study area, and the objectives of this Work Plan. Section 2.0 details the 

scope of work to be conducted for the Data Gap Investigation and SVE Treatability Study. Section 3.0 

provides guidance and procedures on conducting the field activities proposed in this Work Plan. 
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2.0 SCOPE OF WORK 

The work associated with this Work Plan will be conducted under two main tasks, a Data Gap 

Investigation, and a SVE Treatability Study. The Data Gap Investigation is being conducted to evaluate 

three specific areas within OU2. The Site 10 east central area and Hot Spot areas numbers 2 and 3. The 

treatability study will be conducted in the Hot Spot No. 3 area to provide information required for the 

remedial design effort. In addition groundwater samples were collected to evaluate the need for an air 

sparging system in this area. 

A summary of the sampling and analyses to be conducted for the Data Gap Investigation is provided in 

Table 2-l. A summary of the sampling and analyses to be conducted for the installation of the Treatability 

Study System is provided in Table 2-2. Information on sampling, analyses, and rationale to be conducted 

during the operation of the Treatability Study System is provided in Table 2-3. 

2.1 DATA GAP INVESTIGATION 

Additional field investigation will be conducted in three specific areas of OU2 to evaluate possible 

contamination in these areas. One of the areas is located in the east central area of OU2 (Site 10) in the 

vicinity of a previous soil gas survey. The other area is located in the area known as Hot Spot 3 and is the 

location of the proposed Treatability Study Soil Vapor Extraction (SVE) system. The area in Hot Spot 3 to 

be investigated is between test pit TP-18 and TP-19. Additional data is also required in the vicinity of Hot 

Spot No. 2 to fill geologic, hydrogeologic, and contamination data gaps in this area. 

2.1.1 Site 10 East Central Area Investigation 

A soil gas survey was conducted at Site 10 in 1989 to aid in locating monitoring wells. The soil gas maps 

are provided in Appendix B. Soil and/or groundwater samples were collected from most of the areas with 

elevated soil gas concentrations. However, no samples were collected to define the nature and extent of 

potential contamination in the area located approximately 300 feet due south of the drum storage (staging) 

area. 

The field work in this area will include the drilling and installation of one permanent monitoring well 

(OU2MW17/OU2SBll) and the collection of two subsurface soil samples and one groundwater sampled 

from this well. In addition, four soil borings (OU2SB12 through OU2SB15) will be drilled for the collection 

of two subsurface soil samples from each soil boring. Two subsurface soil samples will also be collected 

from the OU2MWl7/OU2SBll monitoring well boring for a total of ten soil samples collected. The 
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TABLE 2-I 

PROPOSED SOIL AND GROUNDWATER SAMPLING RATIONALE 
FOR DATA GAP INVESTIGATION 

OPERABLE UNIT 2 
Mr.A.S CUFRRV PnlNT NnRTH CARfll INA 

Number 
Location 

,.I_-v -..- . . . . . . -.,-., ..- . . . . . -m...-- . . . . - 

Sample Collection Depth 
and Analyses 

Rationale 

DUndWater Samples 

OU2MW17 East central area of Site 10 not fully 
characterized (1 monitoring well). 

Upper surficial aquifer to be sampled. 

1 groundwater sample full TCUTAL. To determine if contamination is present in the 
upper surficial aquifer in the east central portion 
of Site 10. 

il Samples 

OU2SBll 
Through 

OU2SB15 

East central area of Site 10 not fully 
characterized (5 soil borings). 

2 soil samples will be collected from each To determine if soil contamination is present in 
soil boring at the 4 to 6 feet and at the the east central portion of Site 10 where the soil 
vadose zone/water table interface (14 to gas study was conducted, and if present, an 
16 feet) or where highest PID reading estimate of the lateral extent of contamination. 
detected. (‘) Full TCmAL analysis. 

OU2SB161 
OU2EW08 

Middle of Hot Spot Number 3. 2 soil samples will be collected from this To determine if soil contamination is present in 
soil boring at the 4 to 6 feet and at the the central portion of Hot Spot Number 3. 
vadose zone/water table interface (22 to 
24 feet) or where highest PID reading 
detected. r’) Full TCLITAL analysis. 

OU2SB17/ 
OU2MW21 

Middle of Hot Spot Number 2. 2 soil samples will be collected from this To further evaluate soil contamination and 
soil boring at the 4 to 6 feet and at the lithology at Hot Spot Number 2. 
vadose zone/water table interface (22 to 
24 feet) or where highest PID reading 
detected. (‘) Full TCL/TAL analysis. No 
groundwater sampling will be conducted 
during this field activity. 

Full TCL/TAL includes TCL VOCs, SVOCs and PesticidesIPCBs, TAL metals and cyanide. 
Q a 1 
w 

Soil samples will be continuously screened using field instrumentation such as a PID. The two soil samples with the greatest potential for the presence of 
contamination based on field screening and visible observation will be selected for laboratory analyses. If no indication of contamination is evident, the 

% samples will be collected at the specified depths. 



TABLE 2-2 

PROPOSED SOIL AND GROUNDWATER SAMPLING RATIONALE FOR 
INSTALLATION OF TREATABILITY STUDY SYSTEM 

OPERABLE UNIT 2 
MCAS CHERRY POINT, NORTH CAROLINA 

PAGE 1 OF 2 

Number 

Groundwater Samples 

Location Sample Collection Depth and Analysis Rationale 

OU2MW18 Well located downgradient of the One groundwater sample shall be analyzed for This analysis shall be conducted to 
treatability study area, soil Hot Spot No 3. full TCL/TAL(Q. determine if air sparging is appropriate 

in this area. 

OU2MW19 Well located within the treatability study One groundwater sample shall be collected and This analysis shall be conducted to 
system, at location of Test Pit Sample analyzed for full TCL/TALm. determine if air sparging is appropriate 
TP-18. in this area. 

OU2MW22 Well located within the treatability study One groundwater sample shall be collected and This analysis shall be conducted to 
system at location of soil boring analyzed for full TCL/TAL(l). determine if air sparging is appropriate 
OU2SB07 in this area and provide baseline data. 

OU2/MW20 Well located upgradient of the treatability One groundwater sample shall be analyzed for This well will provide a localized 
study area, soil Hot Spot No 3. full TCLI-I-AL(‘). background well of soil hot spot No. 3 

and this analysis shall be conducted 
to determine if air sparging is 
appropriate in this area. 

soil Samples 

OU2EW12/0U2SB19 Western section of Hot Spot Number 3. Two soil samples will be collected at 4 to 6 feet Analysis shall provide baseline data 
and at the vadose zone/water table interface (22 for soil in the western portion of the 
to 24 feet) or where PID reading or visible treatability study. A baseline of 
observation indicates highest contamination. biological degradation capability will 
Samples will be analyzed for total VOC and for be collected for this area. 
total heterotrophic plate count including 
pseudomonas degrading bacteria. 



Number 

Additional Well 
Borings to be 
Sampled and 
Analyzed at Depths 
Determined in the 
Field 

TABLE 2-2 

PROPOSED SOIL AND GROUNDWATER SAMPLING RATIONALE FOR 
INSTALLATION OF TREATABILITY STUDY SYSTEM 

OPERABLE UNIT 2 
MCAS CHERRY POINT, NORTH CAROLINA 

PAGE 2 OF 2 

Location 

Eastern section of Hot Spot Number 3. 

During the installation of the system, four 
soil samples that exhibit the highest PID 
reading or visible observation of 
contamination will be analyzed. If no 
sample is higher than any other, collect 
samples to provide adquate distribution 
across the entire study area. 

Sample Collection Depth and Analysis 

Two soil samples will be collected at 4 to 6 feet 
and at the vapose zone/water tabel interface (22 
to 24 feet) or where PID reading or visible 
observation indicates highest contamination. 
Samples will be analyzed for total VOC. 

Location to be determined in field and samples 
will be analyzed for total VOC. 

Rationale 

Analysis shall provide baseline data 
for soil in the eastern portion of the 
treatability study. 

Analysis shall provide baseline data in 
treatability study area. The samples 
will be collected in highest PID 
reading areas to provide data from 
most contaminated areas. 

1 Full TCL/TAL includes TCL VOCs, SVOCs and Pesticides/PCBs, TAL metals and cyanide. TCL VOCs will be submitted for 48 hour quick turnaround 
analysis. 

( 
a I a I-I I 4 a I i 8 I I a ( 



TABLE 2-3 

PROPOSED SOIL, AIR, AND GROUNDWATER SAMPLING RATIONALE FOR 
OPERATION OF TREATABILITY STUDY SYSTEM 

OPERABLE UNIT 2 
MCAS CHERRY POINT, NORTH CAROLINA 

PAGE 1 OF 2 

Task 

Soil Vapor 
Extraction 
System - 

Air Samples 

Description of Activity Sample Event Analysis Rationale 

Collect one set of Drager tube samples and one Immediately after turning on the vapor extraction TCL VOC, O,, and Analysis will provide data 
fixed-base laboratory analysis air sample along system (Round 1, initial) and first week of short-term co2 on initial levels of 

the vapor extraction line entering the granular testing (Round 2, Week 1) contamination at start-up of 

activated carbon (GAC) treatment system. Drager tubes@) system and after the 
system has had a chance 
to stabilize (1 week). 

Collect two sets of Drager tube samples and two After operating the vapor extraction system for two TCL VOC, 02, and Analysis will provide data 
fixed-base laboratory analyses air samples, one weeks (Week 2) co2 on progress of the system 
along the vapor extraction line entering the GAC after two weeks of 

treatment system and one exiting the first GAC Drager tubes@‘) operation. 

unit. 

Collect one set of Drager tube sample and one At the end of short-term testing period (Week 4) TCL VOC, 02, and Data collected at the end of 
fixed-base laboratory analysis air sample along (332 the short term tasking 

the air extraction lines entering the GAC period will be used for the 

treatment system. Drager tubes@) design at the hot spot 
remediation systems. 

Collect one set of Drager tube sample and fixed- Once every month over the duration of the long- TCL VOC, O,, and Monthly sampling and 
base laboratory analysis air sample along the air term evaluation period. co2 analysis will be conducted 

extraction lines entering the GAC treatment to evaluate the progress of 

system. (11 samples assumed) Drager tubes@) the system. 

Collect Drager tube samples along the vapor Once every month over the duration of the long- TCL VOC, O,, and Monthly sampling will be 

extraction line exiting the first GAC unit to term evaluation period. co2 conducted after the first 

determine if breakthrough has occurred. (11 month to determine if 

samples assumed) Drager tubes@) breakthrough of the first 
GAC unit has occurred. 



TABLE 2-3 

PROPOSED SOIL, AIR, AND GROUNDWATER SAMPLING RATIONALE FOR 
OPERATION OF TREATABILITY STUDY SYSTEM 

OPERABLE UNIT 2 
MCAS CHERRY POINT, NORTH CAROLINA 

PAGE 2 OF 2 

Task 

Air Samples 
Continued 

Soil Vapor 
Extraction 

System-Soil 
Samples 

Description of Activity Sample Event Analysis Rationale 

Collect fixed-base laboratory analysis air sample As needed based on positive analytical result for TCL VOC If breakthrough is expected 
along the vapor extraction line exiting the first Drager tube sample. based on Drager tubes, 
GAC treatment system unit to verify Drager tube fixed base laboratory 
analytical result. (To be determined) analysis will be conducted 

to verify. 

Collect eight soil samples next to the original At end of short-term testing period (week 4). TCL VOC, Total Soil samples will be 
eight sample location wells at the same depths to heterotophic Plate analyzed to evaluate 
evaluate removal of VOC achieved. count including amount of VOC 

pseudomea contamination removed by 
grading bacteria. comparing to base line 

results previously collected. 

Collect eight soil samples next to the original At end of long-term evaluation period. TCL VOC, Total Soil samples will be 
eight sample location wells at the same depths to heterotophic Plate analyzed to evaluate 
evaluate removal of VOC achieved. count including amount of VOC 

pseudomea contamination removed and 
grading bacteria. verify clean-up goals 

achieved. 

NOTE: Short-term testing of the ASlSVE system will be conducted during the first month of the treatability study (Weeks 1, 2, 3, and 4). 
Long-term evaluation will begin at the end of the short-term testing and continue to the end of the treatability study (Week 4 - To Be Determined). 

(a) Draeger tube analyses will include: benzene, ethylbenzene, toluene, xylene, and methylene chloride. O2 and CO2 shall also be collected. 
(b) If sampling is required for longer than one year, it will be conducted under the long-term monitoring program for the intrinsic bioremediation design. 

( 
a I a I I I e a t I I 



location of the proposed sampling are presented in Figure 2-l. Table 2-l provides a summary of the 

sampling to be conducted, analytical requirements, and rationale for collecting the proposed samples. 

2.1.2 Hot Spot 3 Area Investigation 

Results of previous sampling indicate contamination in the south-west section of OU2 approximately 250 

feet north of the vehicle maintenance area (hobby shop). Test Pit 18 and Soil Borings SB07 and SB08, 

east of Test Pit 18, were identified as localized hot spots. This area was selected for the Treatability 

Study SVE System. The area between Test Pit 18 and Soil Borings SB07 and SB08 needs to be 

evaluated further to determine whether contamination exists between the two areas. 

The field work associated with this area will involve drilling one soil boring (OU2SB1610U2EW08) and 

collecting two subsurface soil samples. The location of the proposed soil boring is provided in Figure 2-2. 

This soil boring will also be used for the installation of one of the treatability study vapor extraction well 

(OU2EW08) which will be discussed in Section 2.2. Table 2-l provides a summary of the sampling, 

analyses, and rationale associated with this portion of the project. 

2.1.3 Hot Spot 2 Area lnvestiaation 

Hot Spot No. 2 was identified in the west central area of OU2 approximately 250 feet from Slocum Creek 

in the area of Test Pit 15. Soil boring and monitoring well information is not available in this area, 

therefore limited data needs to be collected to provide information on the geology and hydrology which is 

required to conduct the remedial design effort in this area. Laboratory analysis will also be performed on 

samples collected to provide additional information on the contamination within Hot Spot No. 2. 

The field work associated with this area will involve drilling one soil boring (OlU2SB17/OU2MW21) to 

provided information on the lithology and depth to groundwater. Two subsurface soil samples will also be 

collect at depth which exhibit the highest level of contamination using field instrumentation. No 

groundwater sampling will be conducted during this field event, however the well will be used to evaluate 

surficial groundwater in this area at a later date. The location of the proposed soil boring is provided in 

Figure 2-2. Table 2-l provides a summary of the sampling analyses, and rationale for collecting the 

proposed samples. 

2.2 TREATABILITY STUDY 

A soil vapor extraction (SVE) Treatability Study System will be installed to provide information on the in- 

situ-treatment of soils. The Treatability Study System shall be installed and operated in the southwestern 
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section of OU2 in the area identified as Hot Spot 3 where elevated levels of VOC contamination were 

detected in the soil. The B&R Environmental project team visited OU2 on November 12, 1996, and a 

Partnering meeting was held on November 15, 1996. Based on observations made during the site visit 

and the discussions at the meeting, the exact location of the system was selected. The area was marked 

in the field on a subsequent visit. 

2.2.1 SVE Treatability Study Svstem Installation and Sampling 

The Treatability Study SVE System shall be located in the area north of the Vehicle Maintenance Area as 

shown in Figure 2-3. The overall site layout of the Treatability Study SVE System is presented in 

Figure 2-4. The plan view of the equipment layout of the soil vapor extraction system is as shown in 

Figure 2-5. The system is comprised of a soil vapor extraction blower unit connected to 14 vapor 

extraction wells (OU2EWOl through OU2EW14) that will extract vapor from the vadose zone. The 

extracted vapor will pass through a moisture separator and an in-line filter prior to entering the extraction 

blower. The discharge air will be routed through two in line carbon units prior to discharge to the 

atmosphere. Four air sparging groundwater monitoring wells (OU2MW18, OU2MW19, OU2MW20, and 

OU2MW22) were installed to collect groundwater samples to evaluate if an air sparging system is 

required. Evaluation of the groundwater sampling results was conducted and the partnering team decided 

an air sparging system is not appropriate. Twelve vapor extraction monitoring wells (arranged in four well 

clusters each containing three wells at varying depths) will be installed to evaluate the SVE system. 

A vapor barrier will be placed over the eastern portion of the study area to evaluate the potential for 

increasing the soil vapor extraction capture zone area. 

2.2.1.1 Sampling During System Installation 

During the installation of the SVE Treatability Study system, groundwater and soil samples will be 

collected. Groundwater samples will be collected to evaluate if air sparging is appropriate and soil 

samples will be collected to provide a baseline. Table 2-2 identifies the sampling to be performed during 

the installation of the Treatability Study System and a summary of the soil borings and wells that will be 

sampled as part of the baseline data collection. This table also identifies the analysis that will be 

performed on the soil and groundwater samples and the rationale for collecting these samples. 

2.2.2 Treatability Study System ODeration and SamDlinq 

Operation of the SVE Treatability Study System can be divided into two phases, the short-term testing and 

the long-term testing of the system. Short-term testing of the treatability study will be conducted over a 
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one-month period. The SVE system will then be operated during the long term test until it has been 

determined that the system is no longer necessary or effective based on agreement between the Navy, 

State and EPA. Air and soil samples will also be collected during the treatability study operation. 

Table 2-3 identifies the sampling to be performed during the operation on the Treatability Study System. 

2.2.1 .I Short-Term Testing 

During the short-term testing phase of the treatability study, the SVE systems will be evaluated by 

operating various wells separately and in conjunction with the other wells. The radius of influence of the 

SVE systems will be determined by varying the air flow rates and monitoring pressure changes in the 

subsurface wells. 

During these tests, vacuum and air flow measurements will be collected from the various monitoring wells 

located in the study area. In addition, flow measurements will be made at the discharge of the vapor 

extraction blower. identical tests will be performed on both sides of the SVE system, the one side 

containing the vapor barrier and the other side without the vapor barrier, to determine the effects air short 

circuitry has on the system. 

2.2.2.2 Long-Term Testing 

During this phase of the treatability study, the system will be operated continuously. The system will be 

periodically inspected on a monthly basis, and the air flow in the various air transfer lines will be measured 

and balanced. 

2.2.2.3 Air Sampling 

Air quality of the SVE system will be measured by collecting air samples in tedlar bags for fixed base 

laboratory analysis and also by collecting field data using compound-specific Drager tubes. During the air 

sampling events, an air sample will be collected for laboratory analysis at the same time that Drager 

samples are collected so that a correlation between sample results may be developed for future use in 

evaluating system operation. Air sampling will be conducted at start-up of the system, after one week of 

operation, after two weeks, after four weeks (end of the short-term testing) of operation, and every month 

during the long-term evaluation period (1 year). Additional air samples for fixed base laboratory analysis 

will be collected at the exhaust of the Granular Activated Carbon (GAC) air treatment system when the 

Drager tube results indicate that contaminant breakthrough may be imminent. 

ml 

m 
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2.2.2.4 Soil Samples 

Soil samples will be collected during the system installation to provide baseline data as previously 

discussed. A second boring will be drilled (hand auger or conventional drilling) adjacent to the baseline 

sampling locations at the conclusion of the treatability study operation. A soil sample will be collected from 

the same soil interval as previously collected and will also be submitted for laboratory analyses as 

described in Table 2-3. 
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3.0 FIELD ACTIVITIES AND PROCEDURES 

The field activities will include the following tasks: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Mobilization/demobilization 

Drilling 

Installation of soil borings 

Installation of wells 

Well development 

Soil sampling 

Groundwater sampling 

Air sampling 

Treatability study system hookup and operation 

Investigation Derived Waste Disposal 

Decontamination 

QA/QC sampling 

Sample identification 

Sample handling 

Equipment calibration 

Record keeping 

Sample blank forms are included in Appendix B. B&R Environmental Standard Operating Procedures 

(SOPS) and Region IV SOPS regarding field procedures are referenced in this Work Plan (see Appendix C 

for applicable B&R Environmental SOPS). Any exceptions to Region IV SOPS will be noted with a 

rationale for deviating from those recommended procedures. 

3.1 MOBlLlZATlON/DEMOBlLlZATlON 

B&R Environmental will prepare specifications and obtain subcontractors for the drilling, IDW disposal, 

surveying, and laboratory analyses. All field team members will review this Work Plan, the Heath and 

Safety Plan (HASP), and the HASP addendum. In addition, a field team orientation meeting will be held to 

familiarize personnel with the scope of the field activities. 

A field meeting between MCAS Cherry Point Field Services and B&R Environmental took place on 

Monday, December 9, 1996 to identify any utilities in the area of proposed field activities. The Field 
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Services representative from MCAS Cherry Point stated that no underground utilities exist in the area of 

the proposed treatability studies nor in the area of the proposed Data Gap Investigation. 

No permitting for off-gas emissions from groundwater and soil remediation systems is required in 

accordance with the North Carolina air permitting regulations. Air Strippers (air sparging systems) and soil 

vapor extraction systems qualify for permit exemption 15A NCAD 2Q.O102(b)(l)(H)(ix) - “no applicable 

requirements”. 

In the event the Air Station is required to obtain air toxic permitting for the construction/operation of some 

other emission source in the future, then it may be necessary to revisit air toxic compliance for these 

remedial systems. This situation is not expected to occur in the near future. Off-gas treatment will be 

performed; however, it is not required for permitting purposes. 

3.2 DRILLING 

Drilling will be accomplished using the hollow-stem auger method or mud rotary if necessary; however, 

hollow-stem auger is the preferred method. All borings will be drilled in accordance with EPA SOP E.2 

and logged in accordance with B&R Environmental SOP GH-1.5 and EPA SOP/QAM Section 6.0. A 

boring log (Appendix B) will be completed for all borings drilled. 

EPA SOP E.2.3.3 states that, “all drilling materials such as drilling muds, bentonite pellets, grouts, sand, 

etc., and the potable water to be used during drilling will be sampled and analyzed.” Only the potable 

water will be sampled and analyzed. B&R Environmental believes that sampling and analyses of any 

other construction materials is not necessary for this field event on the basis that it is not standard practice 

and background wells that have been installed at MCAS Cherry Point in the past appear to have not 

detected any contamination due to leaching effects of well construction materials. 

3.2.1 Installation of Soil Borinas 

Soil borings shall be installed using the hollow-stem auger drilling technique with the smallest auger 

diameter available. The auger flights will be advanced to the water table and, once the water table is 

encountered, the auger will be advanced an additional two feet to confirm that the water table is 

encountered. Split-barrel soil samples (in 2-foot increments) will be collected continuously over the drilled 

interval or as determined by the site geologist, Boring logging of auger cuttings will be appropriate as the 

activities progress provided that the lithology ts adequately evaluated and the required soil samples are 

collected for analyses. However, all data gap investigation borings as well as treatability study borings for 

vapor extraction monitoring wells OU2VEMW02C and OU2VEMW03C will be continuously sampled for 
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lithology and laboratory analyses over the entire boring depth according to ASTM methods from the 

ground surface to the total depth of each boring and all soil samples will be screened with a PID. The soil 

samples will either be retained for lithologic description or submitted for laboratory analyses in accordance 

with Tables 2-1, 2-2 and 2-3. 

Once the soil samples have been collected, the boring will be grouted by pumping or pouring a bentonite 

cement slurry (1 bag cement, 5 to 10 percent bentonite, 6.5 to 7 gallons water) through the center of the 

augers while the augers are being removed. This will continue until the grout level reaches the ground 

surface and all of the augers are removed from the boring. Grouting through the center of the augers will 

not be necessary if the borings do not collapse after the augers are removed. In this case, grout can be 

poured from the ground surface. All borings will be marked in the field with a wooden stake for 

subsequent surveying. 

3.2.2 Well Installation 

Several types of wells will be installed during the field activities including groundwater monitoring wells, air 

injection wells, air sparging monitoring wells, vapor extraction wells, and vapor extraction monitoring wells. 

The installation procedure common to all these wells is included in this section. Installation details specific 

to each well type are in following subsections. 

Well borings will be advanced by the hollow-stem auger or mud rotary technique if necessary. Wells will 

be installed in accordance with B&R Environmental SOP GH-2.8 well installation procedures. A well 

construction log will be completed for each well installed as shown in Appendix B. 

All well borings will be advanced using minimum 6-inch outside diameter hollow-stem augers with 

continuous split-spoon sampling (or as determined by the geologist) according to ASTM methods as 

described in Section 3.2.1. 

Once the boring for the well has been completed, the well will be installed. The well will be constructed of 

Schedule 40, flush-joint, 2-inch-diameter National Science Foundation (NSF) PVC well screen and riser 

pipe. The well screens will have a slot size of 0.02 inches and be supplied with a PVC end cap. Once the 

screen and the riser pipe are in place, the annulus of the boring will be backfilled with clean silica sand 

(Nos. 20 and 30 U.S. Standard Sieve size or as determined by the site geologist) from the bottom of the 

boring to 1 to 3 feet above the top of the well screen. As the sandpack is being installed, sand will always 

be maintained several inches inside of the augers to insure an adequate sandpack around the well. A 

bentonite pellet seal (minimum 2-foot thickness) will then be installed and allowed to hydrate as per the 
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manufacturer’s recommendations. The remainder of the annulus of the borehole (from the seal to the 
4 

ground surface) will be grouted by pumping a cement/bentonite slurry (1 bag cement, 5 to 10 percent 

bentonite, 6.5 to 7 gallons water) through a tremie pipe until the grout level reaches the ground surface. 

The depths of the backfill materials will be constantly monitored during the installation of the monitoring 
9. 

well by using a weighted stainless steel or plastic tape. 

The drilling subcontractor will prepare a separate written boring log and well completion log for each 

boring/well drilled and submit it to the B&R Environmental field geologist at the conclusion of the field 

activities. North Carolina Department of Natural Resources and Community Development GW-1 forms 

will be completed by the Drilling Subcontractor and provided to the B&R FOL per reviewer (an example of 

this form is provided in Appendix B) and forwarded to NREA/B&R Environmental for approval, signature 

and submittal to the North Carolina Department of Environment, Health, and Natural Resources, Division 

of Environmental Management (NCDEM). 

m- 

I 

m 

-. 

m 
3.2.2.1 Groundwater and Air Sparging Monitoring Wells 

The groundwater monitoring wells (OU2MW17 and OU2MW21) and the groundwater monitoring wells m 

installed to determine if air sparging is appropriate for the area (OU2MW18, OU2MW19, OU2MW20, and 

OU2MW22) will have 10 foot long screens positioned with the top of the weil screen approximately 1 to 2 
-4 

feet above the seasonally high water table. A steel protective casing with locking cap and four barrier 

posts will be cemented in place with concrete at each well. A typical groundwater monitoring well detail is 

shown in Figure 3-l. 

3.2.2.2 Vapor Extraction Wells ‘c 

Each vapor extraction well (OU2EWOl through OU2EW14) will be constructed of a 5-foot screen interval 

located immediately above the seasonally high water table. Each vapor extraction well will be capped 

using a tee with a threaded cap. A typical vapor extraction well is shown on Figure 3-2. 

w 

3.2.2.3 Vapor Extraction Monitoring Well Clusters 

The SVE monitoring wells associated with the SVE system (OU2VEMWOlA, B, C, through 

OU2VEMW04A, B, C) will be 3 well clusters constructed of 3-foot long screen intervals at depths of 3 to 

6 feet, 11 to 14 feet, and 19 to 22 feet at each cluster location. These depths will be modified depending 

on the depth to groundwater and all wells will be screened in the vadose zone. Each well will be capped 

with a threaded cap and brass valve with l/4” hose barb, A typical SVE monitoring well is shown in 

Figure 3-3. 
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3.3 WELL DEVELOPMENT 
4 

All wells which contain water will be developed no sooner than 24 hours after installation to remove fine 

material from around the well screen. The well will be developed by vigorous airlift, bailing and surging, 

and/or by pumping with a peristaltic pump as determined by the field geologist. Measurements of pH, 

temperature, specific conductance, and turbidity will be collected after each well casing volume and 

recorded in the field logbook. The wells will be developed until two consecutive readings of pH, specific 

conductance, turbidity and temperature are similar (+/- 10 percent). EPA SOP/QAM Section 7.2 shall be 

ml 

w 

Y 
referenced for additional guidance regarding well development. 

3.4 SOIL SAMPLING 

Soil samples will be collected from the specified well and soil borings. EPA SOP/QAM Section 12 and 

B&R Environmental SOP SA-1.3 contains guidance regarding soil sampling procedures. 

All soil samples for laboratory analyses will be collected with split-spoon samplers. All samples will be 

screened with a PID and temporarily wrapped in aluminum foil while the remaining soil samples from a 
a 

given boring are being collected. 

The samples that have been selected for laboratory analyses will be mixed on the aluminum foil with -w 

plastic disposal trowel to homogenize the sample. The sample aliquot to be submitted for VOC analysis 

will be placed directly into the appropriate sample jar without being homogenized. s 

GROUNDWATER SAMPLING 

Prior to obtaining the groundwater sample, the static water level and the depth of the well shall be 

measured with an electronic water level meter to determine the amount of water in one casing volume. 

The wells will then be purged at a rate of 0.3 liters per minute using a low-flow suction lift peristaltic pump 

and dedicated hose to minimize turbulence. Measurements of pH, specific conductance, temperature, 

oxidation reduction potential (Redox), and turbidity shall be recorded every 5 minutes during purging in 

accordance with B&R Environmental SOP SA-1 .l, EPA SOP/QAM Section 7.0, and the manufacturer’s 

instructions. If two consecutive readings of pH, specific conductance, temperature, ORP, and turbidity are 

similar (+ 10 percent), then the well can be sampled. Purging will continue until stabilization is reached or 

a maximum of five casing volumes are purged, whichever comes first (as detailed in PULS et al, 1991 

and 1992). One measurement of all purging parameters and dissolved oxygen shall also be taken prior to 

sample collection in accordance with B&R Environmental SOP SA-1 .I, EPA SOP/QAM Section 7, and the 

manufacturer’s instructions. If the well is purged dry before five casing volumes have been removed, the 

I 

a 
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water level will be allowed to recover and a groundwater sample will then be collected. In the event that 

recovery is too slow to adequately fill all sample containers, the sample shall be collected the following 

day. 

The samples will be collected using the same peristaltic pump set at the same speed as used for purging 

the well. The samples, with the exception of the samples being collected for TCL VOCs, will be collected 

directly from the pump outlet. The sample containers for TCL VOCs will be filled by crimping the 

discharge end of the sample tubing when filled, removing the inlet end of the sample tubing from the well, 

suspending the inlet tubing above the vial, and allowing water to fill each vial by gravity flow. 

3.6 AIR SAMPLING 

3.6.1 Draeaer Tube Samplinq 

Draeger tubes will be use to provide real time air sample results. Air samples will be collected between 

the vacuum blower and the GAC off gas treatment system and between the two GAC units. The sample 

is collected by installing a nipple in the l/4 inch capped sample port and attaching a tedlar sample bag 

using a flexible hose. The tedlar bag will be purged with clean air three times prior to reuse. After the 

tedlar bag is attached the valve on the tedlar bag is opened and the pressure of the SVE system will fill the 

bag. Once the tedlar bag is full, the valve is closed and sampling using the Draeger tubes can be 

performed. 

Draeger tube sampling will be conducted according to the instructions provided with the Draeger tubes 

paying close attention to the air flow direction and number of strokes required depending on the tube being 

used. The pump and tubes must be checked prior to use for evidence of damage. The pump is checked 

by inserting an unopened tube into the holder, squeezing the pump, and checking for signs of expansion. 

There shall be no evidence of expansion at the end of a 2 minute period. If there is expansion, then the 

pump should not be used. 

When using Draeger tubes it is important that the total volume of air be drawn through the tube, therefore 

enough time must be allowed for each stroke of the pump to enable it to return its fully expanded position. 

It is also important the tedlar bag not be under a large pressure which would force air into the Draeger 

tube rather than being drawn through by the pump. 

Once the number of strokes indicated on the tube and in the instructions have been performed, a 

measurement can be taken by reading the color change in relation to the printed scale on the tube. In 

many cases two scales are given which correspond to different number of strokes. If the lower number of 
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strokes does not provide an accurate reading because concentrations are too low, then the higher number 

of strokes will be conducted. 

3.6.2 Fixed Base Laboratoy Air Samolinq 

Suma canisters or tedlar bags can be used for the collection of air samples identified in the work plan. Air 

samples for fixed base laboratory analysis will be collected between the vacuum blower and the GAC off 

gas treatment system and between the two GAC units. The sample is collected by installing a nipple in 

the l/4 inch capped sample port and attaching the Suma canister or tedlar bag via a flexible tubing and 

nipple connection. If a Suma canister is used, the valve on the Suma canister is opened for a few 

seconds allowing the vacuum in the canister and the pressure of the SVE system to fill the canister. The 

valve is then closed, the flexible tube removed, and securing cap replaced on the nozzle of the Suma 

canister prior to shipment. If tedlar bags are used then the valve is opened, the bag is allowed to fill using 

pressure from the system as an air pump. Once the bag is filled, the valve is closed and prepared for 

shipping. 

YI 

3.7 PILOT-SCALE TREATABILITY STUDY INSTALLATION I 

The treatability study system will be installed after completion of all wells associated with the system. The 

installation process will consist of connecting the vapor extraction inlet line to the appropriate wells. -r 

-. 

Connections will be made using threaded PVC or steel fittings or glue type PVC fittings, whenever 

appropriate. The system will be initially connected to a temporary portable electrical generator for the 

initial phases of operation,. then transferred to a permanent electrical hookup once installed. All 

components of the Treatability Study systems will be installed by the B&R Environmental field team and 

an electrical subcontractor. The major components of the treatability study system are presented in the 

following sections. 
I, 

3.7.1 Vapor Extraction Blower and Motor w 

The vapor extraction blower will be a skid-mounted, positive displacement blower capable of extracting 

220 cfm of air at a pressure of 5 inches of mercury (Hg). The motor for the vapor extraction blower will be 

10 horsepower and capable of operating on 3 phase, 480 volt electrical power. A motor starter, vacuum 

relief valve, and inlet filter will also be included with the vapor extraction blower. 
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3.7.2 Moisture Separator 

A moisture separator will be attached in-line to the air extraction lines as part of the skid-mounted system. 

The moisture separator will be a high-efficiency, cyclqnic-type separator capable of processing a 220 cfm 

air flow rate. The separator will have a minimum 20-gallon capacity and 2-inch-diameter inlet and outlet 

adapters. An air-pressure relief valve and condensate drain port will also be included on the moisture 

separator. An automatic shut-off switch will be connected between the moisture separator and the blower 

unit so that the blower will shut down in the event the moisture separator fills with condensate. 

3.7.3 Electrical Wirina Desian 

The 3-phase, 480-volt power source available at the test sites will be connected to the Treatability Study 

systems according to the electrical wiring diagram illustrated on Figure 34 for the SVE system. The 

blower unit will operate using the 3-phase 480-volt circuit. 

3.7.4 Vapor-Phase. Granular Activated Carbon, Air Treatment Svstem 

The extracted air from the SVE system will be treated using a vapor phase, granular activated carbon, air 

treatment system. B&R Environmental field personnel will attach two vapor phase granular activated 

carbon (GAC) air treatment units, in series, along the vapor extraction exhaust line. Each carbon unit will 

contain approximately 300 pounds of vapor phase GAC and be capable of treating the extraction exhaust 

air stream that has maximum temperature, pressure, and flow rate of 100” F, 4 psi, and 220 cfm, 

respectively. 

3.7.5 Electric Supply 

A three-phase, 480-volt electrical source will be supplied by a 25 kW portable generator, and all the 

necessary hook-ups and equipment will be supplied by B&R Environmental. Ultimately a permanent 

electrical source will replace the portable electrical source. The motors for the air injection and air 

extraction units used for the treatability study system will be capable of operating with this power supply. 

3.7.6 Above Ground Air Transfer Lines 

All air transfer piping between the blower unit and the vapor extraction wells will be installed above-ground 

by the B&R Environmental field team. All above-ground piping and fittings will be made of 2-inch-diameter 

Schedule 40 PVC. 
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3.7.7 VaDor Barrier 

A vapor barrier will be installed in a test section of the treatability study SVE system. As shown on 

Figure 2-4, a vapor barrier will be installed over the ground surface at the treatability study location and 

covered with stone. This barrier will be installed to determine the effect of infiltration of surface air into the 

vapor extraction wells from the area immediately surrounding each well. It will also determine what effect 

system short-circuiting causes on the overall effectiveness of the system. 

I 

3.7.8 Air Flow Controls 

The rate of air flow into each of the vapor extraction wells will be controlled with 2-inch-diameter, 

Schedule40 PVC ball valves at each well location. The system air flow will also be able to be adjusted by 

installing a ball valve on the main trunk line of SVE Systems. 

3.8 INVESTIGATION-DERIVED WASTE DISPOSAL Y 

Five types of potentially contaminated materials are expected to be generated during the field work. 

Personal protective equipment (PPE), drill rig decontamination fluids, sampling equipment a 

decontamination fluids, drill cuttings, and purge water from well development and groundwater sampling 

will all be generated during the field investigation. WlqTl 

Based on the activities and types of contaminants present, none of these materials are expected to 

present a significant risk to human health or the environment if properly managed. Planned management 

of these materials is provided below. The recommended procedures were based on accepted procedures 

included in the EPA document “Management of Investigative Derived Wastes During Site Inspections,” 

EPA/540/G-91/009, May 1991. Additional information is provided in B&R Environmental SOP SA-7. I. 

. Personal Protective Equbment. PPE will be decontaminated and placed in the trash receptacles 

at the facility. 

. Drill Ria Decontamination Fluids. Drill rig decontamination fluids will be allowed to accumulate in 

the sump located at the MCAS Cherry Point decontamination pad located at OU2 where 

decontamination operations will be conducted. An IDW disposal subcontractor will collect and 

dispose of these wastes at completion of the field activities. 

. SamDIe Eaubment Decontamination Fluid. These fluids will be handled with the drill rig 

decontamination fluids and placed in the sump for disposal by the IDW disposal subcontractor. 
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. Drill Cuttinas. Drill cuttings will be screened with a PID. The cuttings will be containerized in bulk 

containers and stored at a location to be determined by MCAS Cherry Point, until disposal by the 

IDW subcontractor. It is anticipated that, unless laboratory testing of the soil samples collected from 

the various soil boring indicate otherwise, sampling of the material in the containers and analyzing 

for the RCRA characteristics will not be required. 

. Purae Water. Groundwater generated during monitoring well sampling will be containerized in bulk 

containers and stored at a location to be determined by MCAS Cherry Point or placed in the sump 

for disposal by the IDW disposal subcontractor. 

3.9 DECONTAMINATION 

The equipment involved in field sampling activities will be decontaminated in accordance with B&R 

Environmental SOP SA-7.1 prior to and during drilling and sampling activities. This equipment includes 

drilling rigs, downhole tools, augers, and all nondedicated reusable sampling equipment. 

3.9.1 Major Equipment 

All downhole drilling equipment and sampling tools shall be steam cleaned prior to beginning work, 

between soil borings, or wells or any time the drilling rig leaves the site prior to completing a boring, and at 

the completion of the drilling program. 1 

Decontamination operations will consist of washing the equipment using a high-pressure steam wash. All 

decontamination activities will take place at the decontamination pad located at OU2. All water generated 

during drilling equipment decontamination will be allowed to collect in the sump at the decontamination 

pad. 

3.9.2 Samplina Equipment 

All nondedicated reusable sampling equipment used for collecting samples will be decontaminated both 

prior to beginning field sampling and between samples. That equipment includes the split-spoon 

samplers. The following decontamination steps will be taken: 

. Potable water/laboratory-grade, phosphate-free detergent wash (scrub if necessary) 

. Potable water rinse 

. Deionized water rinse 

. 10 percent nitric acid rinse 
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. lsopropanol 

. Air dry 

Field analytical equipment such as pH, conductivity, and temperature instrument probes will be rinsed first 

with analyte-free water, then with the sample liquid. Water level measurement devices will be rinsed with 

potable water. 

3.10 QAlQC SAMPLES 

In addition to regular calibration of field equipment and appropriate documentation, quality control (QC) 

samples will be collected during the data gap investigation sampling activities. QA/QC samples will not be 

required for sampling associated with monitoring the treatability study system. QC samples include field 

duplicates, field blanks, trip blanks, and equipment rinsate blanks. Each type of field QC sample is 

defined as follows. An analytical summary is included in Table 3-l. 

3.10.1 Field Duplicates 

Field duplicates are two samples collected: (1) independently at a sampling location in the case of 

groundwater or surface water, or (2) a single sample split into two portions in the case of soil. Duplicates 

are obtained during a single act of sampling and are used to assess the overall precision of the sampling 

and analysis program. Ten percent of all samples for each media shall be field duplicates. Duplicates 

shall be analyzed for the same parameters in the laboratory, as the corollary environmental samples. 

3.10.2 Equipment Rinsate Blank 

Equipment rinsate blanks are obtained under representative field conditions by running analyte-free water 

through sample collection equipment (split spoon) after decontamination and placing it in the appropriate 

sample containers for analysis. Equipment blanks will be used to assess the effectiveness of 

decontamination procedures. Equipment blanks will be collected for each type of non-dedicated sampling 

equipment used and will be submitted at a frequently of one per day per media. However, only equipment 

blanks obtained from every other day will be analyzed. Those not analyzed will be retained by the 

laboratory until completion of field activities. It will be the responsibility of the FOL to communicate to the 

laboratory whether an equipment blank is, or is not, to be analyzed as stated above. 
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TABLE 3-1 

ANALYTICAL SUMMARY 
OPERABLE UNIT 2 

MCAS CHERRY POINT, NORTH CAROLINA 
PAGE 1 OF 2 

Methodology Trip Matrix Spike/Matrix 
Blanks Spike Duplicate 

Total Matrix Analysis 

Data Gap Investigation (January 13 thr 

Samples Duplicates 

9971 

Rinsate 
Blanks 

>ugh January 22, 

CLP sow 
ILM03.0 

Groundwater 1 
I 

1 
I 

TBD NA 1 2 i TAL Metals plus 
Cyanide 

TCL Volatile Organic 
Compounds 

CLP Low Cont. 
sow OLCO2.0 

1 
I 

1 
I 

TBD 1 1 2 

TCL Semivolatile 
Organic Compounds 

TLC Pesticides/PCBs 

1 
I 

1 
I 

TBD NA 1 CLP sow 
OLM03.1 

CLP sow 
OLM03.1 

CLP sow 
OLM03.0 

CLP sow 
OLM03.1 

CLP sow 
OLM03.1 

CLP sow 
OLM03.1 

2 

2 1 
I 

1 
I 

TBD NA 1 

TAL Metals plus 

F Cyanide 

TCL Volatile Organic 
Compounds 

TCL Semivolatile 
Organic Compounds 

TCL Pesticides/PCBs 

Soil 14 
I 

1 
I 

TBD NA 1 15 

14 
I 

1 
I 

TBD 1 1 15 

14 1 TBD NA 1 15 

14 1 TBD NA 1 15 

SVE Treatability Study Installation Investigation (January 13 through February 1997) 

Groundwater TAL Metals plus CLP sow 4 0 0 NA 0 4 
Cyanide OLM03.0 

TCL Volatile Organic CLP sow 4 0 0 0 0 4 
Compounds DLM03.1(1) 

TCL Semivolatile CLP sow 4 0 0 NA 0 4 
Organic Compounds OLM03.1 



TABLE 3-1 

ANALYTICAL SUMMARY 
OPERABLE UNIT 2 

MCAS CHERRY POINT, NORTH CAROLINA 
PAGE 2 OF 2 

Treatability Study Operation (February 1997 through January 1998; start-up and monthly Air sampling for 11 months and soil confirmation 
sampling) 

Soil CLP sow 8 0 0 0 0 8 
OLM03.1 

TCL Volatile Organic 
Compounds 

Trip Matrix Spike/Matrix 
Blanks Spike Duplicate 

Total 

NA I 4 

NA 0 1 

NA 0 I 1 

NA 8 

Total heterotrophic 
plate count including 
pseudomonas bacteria 

Air 

(1) 

TCL Volatile Organic 
Compounds 

Oxygen and Carbon 
Dioxide 

Total samples included does not 

I 

SM 907 2 0 0 NA 0 1 

EPA 214 15 0 0 NA 0 15 

ASTM D1945 15 0 0 NA 0 15 

1 I I I I I 
iclude QA/QC samples. 

I I I I I 



3.10.3 Field Blanks 

Field blanks are obtained by sampling the water(s) used for decontamination during the field investigation. 

Samples consist of the source water used in (1) steam cleaning of large equipment and (2) analyte-free 

water used for decontamination of sampling equipment. Field blanks will be used to confirm the 

effectiveness of decontamination procedures and to determine whether the analyte-free water or the 

potable water (used for steam cleaning) may be contributing to sample contamination. Field blanks will be 

collected for each type of water used for decontamination and will be submitted at a frequency of one per 

sampling event. 

3.10.4 TriD Blanks 

To determine whether contamination of samples has occurred during transit or storage, trip blanks will be 

used. Trip blanks consist of analyte-free water taken from the laboratory to the site, and returned. Trip 

blanks are taken at the rate of one per cooler of volatile organic samples and will be analyzed for Target 

Compound List (TCL) VOCs only. 

3.10.5 Bottleware 

Precleaned bottles will be used at MCAS Cherry Point. 

3.11 SAMPLE IDENTIFICATION SYSTEM 

Each sample submitted to a fixed base laboratory for chemical analysis will be assigned a unique sample 

tracking number. The sample tracking number will consist of a four-segment, alpha-numeric code that 

identifies the site, sample medium and location, and sample depth (in the case of soil samples). Quality 

assurance (QA) sample designations will be blind relative to sample duplicates. Any other pertinent 

information regarding sample identification will be recorded in the field log books and sample log sheets. 

The alphanumeric coding to be used in the sample system is as follows: 

Field Samples 

WW - WJ NV (NN) 
(Site Name) (Sample Medium & Sample Location) (Sample Depth) 
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QA Samples 

WW - WV (NW 
(Site Name) (QA Sample Designation) (Sample Number) 

Character Type: 

A - Alphabetic 

N - Numeric 

Site Name: 

OU2 = Operable Unit 2 

Sample Medium: 

AS = Air Sample 

MW = Groundwater Sample 

SB = Soil Sample from a soil boring 

Sample Location: 

00 = lnfluent Line to GAC Unit 

99 = Effluent Line exiting the first GAC Unit 

01, 02, 03, etc. = Well Number or soil boring number 

Sample Depth: 

Soil = Depth from ground surface to soil sample 

Air and Groundwater = Use none 

QA Sample Designation: 

TB = Trip Blank 

FB = Field Blank 

RB = Rinsate Blank 
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QA Sample Number: 

The specific number in series of QA samples collected for a particular media. 

3.12 SAMPLE HANDLING 

Sample handling includes the field-related consideration regarding the selection of sample containers, 

preservatives, allowable holding times and requested analyses. Table 3-2 summarizes the sample 

handling considerations for this field activity. The EPA User’s Guide to Contract Laboratory Program 

(EPA, 1988) and the Federal Register (EPA, 1984) address the topics of containers and sample 

preservations. 

3.12.1 SamDIe Custody 

Sample custody procedures are designed to provide documentation of preparation, handling, storage, and 

shipping of all samples collected. An example of the chain-of-custody form, which will be used during this 

investigation, is included in Appendix B. 

Samples collected during the site investigation will be the responsibility of identified persons from the time 

they are collected until they are appropriately transferred. Stringent chain-of-custody procedures will be 

followed to document sample possession. 

. The Field Operations Leader (FOL), or his or her designee, is responsible for the care and custody 

of the samples collected until they are delivered to the analytical laboratory or entrusted to a carrier. 

. Sample logs or other records will always be signed and dated. 

. Chain-of-custody sample forms will be completed to the fullest extent possible prior to sample 

shipment. They will include the following information: project name, sample number, time collected, 

source of sample and location, description of sample location, matrix, type of sample, grab or 

composite designation, preservative, number and size of bottle, analysis, and name of sampler. 

These forms will be filled out in a legible manner, using waterproof ink, and will be signed by the sampler. 

Similar information will be provided on the sample label which will be securely attached to the sample 

bottle. The label will also include the general analyses to be conducted. In addition, sampling forms will 

be used to document collection, and preparation procedures. 
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Matrix 

Air 

Groundwater 

TABLE 3-2 

HOLDING TIME AND BOTTLEWARE REQUIREMENTS 
OPERABLE UNIT 2 

MCAS CHERRY POINT, NORTH CAROLINA 
PAGE 1 OF 2 

Analysis I Bottle Ware I Preservation 
I I 

Volatile Organic 1 Tedlar Bag or 1 None 
Compounds via 
EPA TO-214 

Oxygen and 
Carbon Dioxide 
ASTM D1945 

Suma Cylinder 
I 

Tedlar Bag or 
Suma Cylinder 

None 

3, 40 mL volatile 
vials with Teflon- 
lined septum 

Add hydrochloric 
acid to pH < 2 and 
cool to 4°C 

TCL Volatile 
Organic 
Compounds 

CLP sow 
OLM03.1 or CLP 
Low Cont. SOW 
OLCO2.0 

TCL Semivolatile I-112 gallon glass Cool to 4°C 
Organic amber 
Compounds 

CLP sow 
OLM03.1 

TCL I-112 gallon glass Coil to 4°C 
Pesticides/PCBs amber 
CLP sow 
OLM03.1 

Total Organic 250 mL High Add hydrochloric 
Carbon Density acid or sulfuric 
EPA 415.1 Polyethylene acid to pH < 2 and 

cool to 4°C 

TAL Metals + 1 L High Density Add nitric acid to 
Cyanide Polyethylene pH < 2 and cool to 
CLP sow 4°C 
ILM03.0 

Filtered Iron and 1 L High Density Add nitric acid to 
Manganese Polyethylene pH < 2 and cool to 
CLP sow 4°C 

ILM03.0 

Alkalinity 250 mL High Cool to 4°C 
EPA 310 Density 

Polyethylene 

Holding Time 

3 days 

3 days 

14 days 

14 days to 
extraction 

40 days to 
analysis 

40 days 

28 days 

180 days 
(Hg 26 days) 

180 days 

14 days 

119604/P 
3-22 
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TABLE 3-2 

HOLDING TIME AND BOlTLEWARE REQUIREMENTS 
OPERABLE UNIT 2 

MCAS CHERRY POINT, NORTH CAROLINA 
PAGE 2 OF 2 

Matrix Analysis Bottle Ware Preservation Holding Time 

Soil Heterotrophic 4 oz clear wide None 180 days 
Plate Count mouth jar with 
including Teflon-lined 
pseudomonas closure 
degrading 
bacteria via 

SM 907 

TCL Volatile 100 g Glass jar Cool to’4”c 14 days 
Organic No Head Space 
Compound 
CLP sow 
OLM03.1 

TCL Semivolatile One 8 oz. clear Cool to 4°C 14 days to 
Organic glass wide mouth extraction 
Compounds 40 days to 
CLP sow analysis 
OLM03.1 

TCL One 8 oz. clear Cool to 4°C 14 days to 
Pesticides/PCBs galss wide mouth extraction 

CLP sow 40 days to 
OLM03.1 analysis 

TAL Metals + 100 g Glass jar Cool to 4°C 180 days 
Cyanide (Hg 26 days) 
CLP sow 
ILM03.0 

EPA - U.S. Environmental Protection Agency 
ASTM - American Society for Testing and Materials 
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. Samples will always be accompanied by a chain-of-custody record. When transferring samples, the 

individuals relinquishing and receiving them will sign, date, and note the time of the chain-of-custody 

record. This record documents the sample custody transfer from the sampler to the laboratory, often 

through another person or agency (common carrier). Upon arrival at the laboratory, internal sample 

custody procedures will be followed. 

. Prior to shipment to the laboratory for analysis, samples will be properly packaged. Individual 

custody records will accompany each shipment. Shipping containers will then be sealed for 

shipment to the laboratory. The methods of shipment, courier name, and other pertinent information, 

will be entered in the remarks section of the custody record. 

. All shipments will be accompanied by the chain-of-custody record identifying the contents. The 

original record will accompany the shipment; and a copy will be retained by the field sampler. 

. Proper documentation will be maintained for shipments by common carrier. 

3.12.2 Sample Shipment Procedures 

Samples will be packaged and shipped in accordance with B&R Environmental SOP SA-6.1 (Appendix C). 

Samples requiring refrigeration will be promptly chilled with ice or Blue Ice to a temperature of 4°C 

and will be packaged in an insulated cooler for transport to the laboratory. Ice will be sealed in 

containers to prevent leakage of water. Samples will not be frozen. 

Only shipping containers that meet all applicable state and Federal standards for safe shipment will 

be used. 

Shipping containers will be sealed with nylon strapping tape, custody seals will be signed, dated, 

and affixed, in a manner that will allow the receiver to quickly identify any tampering that may have 

occurred during transport to the laboratory. 

Shipment will be made by overnight courier. After samples have been collected, they must be sent 

to the laboratory within 24 hours. m 
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3.12.3 Field Documentation Rewonsibilities 

It will be the responsibility of the Field Operations Leader (FOL) to secure all documents produced in the 

field (geologists daily logs, lithologic and sampling logs, communications) at the end of each work day. 

The possession of all records will be documented; however, only the project FOL or designee may remove 

field data from the site for reduction and evaluation. 

The data generated by the laboratory will be sent to B&R Environmental and stored until completion of the 

pilot-scale AS/SVE project. 

3.13 EQUIPMENT CALIBRATION 

Field equipment used during this project will be calibrated and operated in accordance with the 

manufacturer’s instructions and manuals. A log will be kept documenting the calibration results for each 

field instrument. The log will include the date, standards, personnel, and results of the calibration. 

Calibration procedures for laboratory equipment used in the analysis of environmental samples will be 

performed in accordance with method-specific requirements. 

RECORD KEEPING 

In addition to chain-of-custody records, certain standard forms will be completed for sample description 

and documentation. These shall include sample log sheets (for soil and groundwater samples), boring 

logs, daily record of subsurface investigation reports, and logbooks. 

A bound/weatherproof notebook shall be maintained by each sampling event leader. All information 

related to sampling or field activities will be recorded in the field notebook. This information will include, 

but is not limited to, sampling time, weather conditions, unusual events, field measurements, descriptions 

of photographs, etc. 

A bound/weatherproof site logbook shall be maintained by the FOL. The requirements of the site logbook 

are outlined in B&R Environmental SOP SA-6.3, Sections 5 and 7 (Appendix ‘C). This book will contain a 

summary of the day’s activities and will reference the field notebooks when applicable. 

The field team leader who is supervising a drilling subcontractor activity must complete a Daily Record of 

Subsurface Investigation Report. This report documents the activities and progress of the daily drilling 
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activities. The information contained within this report is used for billing verification and progress reports. 

The drillers signature is required at the end of each working day to verify work accomplished, hours 

worked, standby time, and materials used. A sample of the Daily Record is attached in Appendix B. 

At the completion of field activities, the FOL shall submit to the Project Manager, all field records, data, 

field notebooks, logbooks, chain-of-custody receipts, sample log sheet, drilling logs, daily logs, etc. 
‘II 

m 

119604/P 3-26 CT0 0239 



REFERENCES 

B&R Environmental (Brown & Root Environmental), June 1996. Draft Remedial lnvestiaation and 

Feasibility Study Report for Operable Unit-z, Marine Corps Air Station, Cherry Point, NC, 

EPA (U.S. Environmental Protection Agency), May 1996. Environmental lnvestiaations Standard 

Operatina Procedures and Quality Assurance Mm. Region IV, Athens, GA. 

EPA (U.S. Environmental Protection Agency), 1988. PA ] r i Proaram, 

Washington, DC. 

EPA (U.S. Environmental Protection Agency), 1984. Federal Register, October 26, 1984: 40 CFR 

Part 136, Guidelines Establishina Test Procedures for the Analvsis of Pollutants Under the Clean Water 

&t, EPA 600/ 4-82-057, Washington, DC. 

ACGIH (American Conference of Governmental Industrial Hygienists) 19951996. Threshold Limit Values 

(TLVs) for Chemical Substances and Physical Agents and Bioloaical Exposure Indices (BEIs), Cincinnati, 

OH. 

119604/P R-l CT0 0239 



APPENDIX A 

GROUNDWATER RESULTS FOR 
EVALUATION OF AIR SPARGING SYSTEM 



GROUNDWATER CONCENTRATIONS -VOLATILE ORGANICS 
POSITIVE DETECTIONS ONLY - UGlL 

OPERABLE UNIT 2 - SURFICAL AQUIFER 
MCAS CHERRY POINT, NORTH CAROLINA 

iitoring Well Newly Installed Monitoring Wells Data Gap Investigation Well 
OU2MW8 (recent 1 OU2MW18 ^. .^ . . . . . An 

’ -’ ‘2MW22 (*) 
OU2MW17 OU2DUP-01 

Recent sampling results have not been validated 

l - indicates that NC Class GA standard has been exceeded. 
U - Not detected at concentration indicated 
R - Result rejected during data validation 
DL - Any detection is considered an exceedance 
NA - Not Analyzed 

(1) Well installed at location of test pit TP-18 
(2) Well installed at location of soil boring OU2SBO7 

File Located: N:bbre932\cto239\pilot\239vocsl .xIs Page 1 



QXUiNEWU INCORPORATED 

PRELBNINARY DATA SUMMARY 

------------------------------"--------------------------------------------------------------~ 

.- The results she.wn below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of nhe data user. 
_-------__-_-----___------------------------ ----____-_________----------------------------- 

BrcHLl & Root Enviranmental PAGE 9 
Lot #: C7A210116 MCAS ClEiJ.XY POIhT, NC Date Reported : l/23/97 

Project Number: CPO 0239 
REPORTING ANALYTICAL m 

PARAMETZR RXWLT LIMIT UNITS METHOD 

Client Sample ID: OIl2MWl8 I 
Sample 3: 001 Date Sampled: 01/19/97 09100 Date Received: 01/21/97 Matrix: WATER 

Volatile Organics by GC/MS 

Chloromethaae 
Bromomethane 
vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dirhloroethane 
1,2-Dicbloroethene 

(total ) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromenhane 
I,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Sromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetracbloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Uilor&euxzene 
32thyUaazene 
Styrene 
Xylenes (total) 

-. 

ND 
ND 
ND 
4.3 3 
ND 
ND 
ND 
ND 
ND 
2.0 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7-8 
ND 
ND 
lull 
AND 
ND 
ND 
2.5 J 
41 
11 
ND 
8.8 

10 

10 
10 
10 
5.0 
100 

5.0 
5.0 

5.0 
5.0 

5.0 

5.0 

100 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

50 
SO 
5.0 
5.0 

5.0 

5.0 
5.0 

5.0 
5.0 

w/L 
ug/L 
ug/L 
T/L 
q/L 
ug/L 
ug/L 
q/L 
ug/L 
ug/L 

ugh 
ug/L 
q/L 
q/L 
ug/L 
ug/L 
q/L 
ug/L 
w/L 
w/L 
ug/L 
W/L 
w/L 
w/L 
ug/L 
q/L 
UY/L 
ug/L 
ug/L 
w/L 
W/L 
q/L 
ug/L 

Reviewed 
SW846 6260A m 
SW846 8260A 
SW846 8260A 
SW846 826OA v 
SW846 B260A 
SW846 8260X 
SW846 8260A 
SW846 8260A I, 

SW646 8260A 
SW846 8260A 

-m 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 826OA 

SW846 6260A 
SW946 8260A 
SW846 8260A 
SK846 8260A 
SW846 8260A 
SW846 82601 
SW846 8260A 
SW846 8260A 
SW846 826OA 
SW846 8260A 
SW846 0260A 
SW846 8260A 
SW846 826OA 
SU846 826m 
SW846 8260A 
SW846 8260A 
SW846 826oA 

I 

I 

I 

m 

(Continued on next page) 



QUANTERRA INCORHDRATED 

I’IELJMIN~Y DATA SUMMARY 

_______________-_-__------------------------ ------------------------------------------------- 
. . The results shoun below may still require additional laboratory review and are subject to 

change. Aozions taken based on these results are the responsibiliq of the data user. 
___---_---___----_------------------ ___--------_------__------------------------------------- 

Brown & Boot xcllvmti PAGE 2 
Lot Q: C7A210116 MCAS CHERRY POINT, NC Date Repoxzed: ,1/23/97 

Project Number: CT0 0239 
REPORTING ANALYTICAL 

PARAMETER RESULT LIMIT UNITS METHOD 

Client Sanqle ID: OU2MKl9 
Sample #: 003 Date Sampled: 01/19/97 09:27 Date Received: 01/21/97 Matrix: WATER 

Volatile Organics by GC/MS 
Chloromethane 
Sromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
AceCone 
Garbo-? disulfide 
l,l-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene 

(total) 
Chloroform 
1,2-Dichloroethaae 
2-Butanone 
1 ,L,I-Trichloroethae 
Carbon tetrachloride 
Gromodichloromethane 
1,2-Dichloropropane 
ois-1,3-Dichloropropene 
Trichloroechene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 

4-Methyl-2-pentanone 
2-Hexanone 
Tecrachlorosrhene 
1,1,2,2-Tetrachloroethane 
Toluene 
CUorobenzene 

Ethyl-be!nz~e 
Styrona 
xylenes (total) 

ND 
ND 
ND 
&I3 
ND 
hQ 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
11 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
45 
52 
ND 
6-O 

10 
10 
10 
10 
5.0 
100 
5.0 
5.0 
5.0 
5.0 

iz 
5.0 
5.0 
100 
5.0 
5.0 
5.0 
5.0 

. 5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
50 
50 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

. . (Continued on next page) 

w/L 
w/L 
w/L 
w/L 
q/L 
q/L 
ug/L 
u9/L 
UY/L 
UY/L 

ug/L 
UY/L 

us-/L 
ug/L 
US/L 
w/L 
UY/L 

UY/L 

q/L 
w/L 
UY/L 
UY/L 

UY/L 

ug/L 
ug/L 
U9/L 
ug/L 
UY/L 
ug/L 
us/L 
UY/L 
UY/L 
UY/L 

Reviewed 
SW845 8260A 
SW846 6260A 
SW846 8260A 
SW046 8260A 
SW846 8260A 
SW046 8260A 
SW046 8260A 

SW846 8260A 
SW046 8260A 
SW846 8260A 

SW846 8260A 
SW046 8260A 
SW846 8260A 
SW846 6260A 
SW846 8260A 
SW046 8260A 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 6260A 

SW846 8260X 

SW846 826OA 
SW646 0260A 
SW846 8260A 
SW046 8260A 
SW846 8260A 
SWB46 8260A 
SW046 8260A 
SW846 0260A 
SW046 826OA 
SW846 826OA 
SW846 826OA. 
SW846 8260A 



QUANTERRA INCQS2I’ORA~D 

-aY DATA SUMMARY 
4 

.- The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 
___---__________--------------------------------------------------------------------------- 

Brown & Root Environmental PAG.E 3 
Lot #: C7A210116 MCAS CHEXZY POI,NT, NC Date Reported: l/23/97 

Project Number: CT0 0239 m 
REPORTING ANALrrrcuJ 

PmTER RESULT LIMIT UNITS MZTBOD 

Client Sample ID: OD2MWO8 1 

sample 8: 003 Date Sampled: 01/19/97 10:44 Date Received: 01/21/97 Matrix: rJATER 

Volatile Organics by GC/MS 
ChloromeQmne 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acecone 
Carbon disulfFde 
l,l-Dichloroethene 
l,l-Dichloroethane 
1,2-Dichloroethene 

(total) 
Chloroform 
1,2-Dichloroethane 
2-Butaone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroechene 
Dibromochloromexhane 
I,1,2-Trichloroethane 
Fienzeae 
:rans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetra.chloroenhene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chloraf>enzene 
ntbylbanrane 
Scyrene 
Xylenes (total) 

ND 
ND 
NJ3 
ND 
m 
ND 
ND 
ND 
ND 
m 

ND 
ND 
ND 
ND 
AaD 
ND 
ND 
ND 
ND 
ND 
ND 
13 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
18 
21 
ND 
ND 

10 
10 
10 
10 
5.0 
100 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
100 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5-O 
5.0 
5.0 
50 
50 
5.0 
5.0 
5.0 
5-O 
5.0 
5.0 
5.0 

rig/L 
w/L 
q/L 
ug/L 
w/L 
w/L 
+7/L 
ug/L 
ug/L 
w/L 

US/L 
ug/L 
w/L 
ug/L 
q/L 
ug/L 
ug/L 
q/L 
ug/L 
ug/L 
Kf/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
US/L 
ug/L 
Us/L 
W/L 
ug/L 
W/L 

Reviewed m 
SW846 8260A 
SW846 8260A 
S'r1846 8260A 
53846 6260A I 

SW846 B260A 
SW846 8260A 
SUM6 8260A I) 
SW846 026013 
Sk7846 6260A 
SW846 8260A 

-m 

SWE46 8260A 
SW846 8260A 
SW846 8260A m 
SW046 8260.9 
S-X846 8260A 
SW846 0260A 1 
533046 8260A 
SW646 6260A 
SW846 8260A 
SW846 8260A L 
SW846 0260A 
SW846 826OA 

SW046 8260A I 
SW046 0260A 
SW846 8260A 
SW846 6260A 
SW046 8260A v 

SW846 8260A 
SWB46 8260A 
SW846 E26OA 
SW846 8260A 
SW846 8260A 
SWB46 8260A 

: 
(Continued on next page) 



QUANTERRA I 

PmIMIN=Y DATA SUMMARY 

__---_-___------------------ ----------------------------------------------------------------- 
.- The results shown below may .sKill require additional laboratory review and are subject to 

change. Actions raken based on these results are rhe responsibility of tie data user. 
--------------------------------------------------------------------------------------~------ 

Brown &RootIBmi.rornn~tal PAGE 4 
Lot #: C7a210116 MC&S CEERRY POINT, NC Date Reported: l/23/97 

Projecz Number: CT0 0239 
REPORTING ANALYTICAL 

PARAMZTER RSSDLT LIMIT UNITS METHOD - 

Client Sample ID: OU2MW22 
Sample I: 004 Date Sampled: 

Volarsile Organics by GC/MS 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
hfethylene chloride 
Acemne 
carbon disulfide 
l,l-Dichloroethene 
l,l-Dichloroetbane 
1,2-Dichloroethene 

(KOti) 
chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethae 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dicbloropropane 
cis-1,3-Dichloropropene 
hichloroethene 
Dibromochloromethae 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
3romoform 
4 -Methyl -2 -penranone 
2 -9exanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroerhane 
Toluene 
Ctiiorabenzene 
2Rhylbepz-S 
Styreoe 
xylenes (total) 

01/19/97 11:40 Dare Received: 01/21/97 Matrix: WATER 

ND 
ND 
6.9 J 
28 
25 
21 J 
ND 
ND 
8.0 
42 

ND 
ND 
140 

ND 
ND 
bi 
3.4 J 
ND 
40 
ND 
ND 
36 
ND 
ND 
180 
ND 
ND 
m 
110 
16 
50 
ND 
44 

10 
10 
10 
10 
5.0 
100 
5.0 
5-o 
5.0 
5.0 

5.0 
5.0 
100 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
50 
50 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

ug/L 
q/L 
ug/L 
w/L 
ug/L 
w/L 
w/L 
W/L 
u5rh-J 
u&T/L 

W/L 
ug/L 
ug/L 
ug/L 
w/L 
ug/L 
ug/L 
w/L 
W/L 
US/L 
ug/L 
w/L 
w/L 
ug/L 
W/L 
ug/L 
ug/L 
ug/L 
w/L 
US/L 
W/L 
XT/L 
u5/L 

Reviewed 
SW846 8260A 
SW846 8260A 
SW046 8260A 

SN846 826OA 

SN846 8260A 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 826QA 

SN846 826QA 

SW646 8260.4 
SW046 8260A 
SW846 826DA 
SW846 0260A 
SW646 8260A 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 826OA 
SW846 8260A 
SW846 0260A 
SW846 826QA 
SW846 8260A 
SW846 8260A ' 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW046 8260A 
SW846 826OA 
SW846 826QA 
SW846 8260A 
SW046 8260A 
SW846 826QA 

(Continued on next page) 



.- The results shown below may still require additional laboratory review and are subject to 
change. Acrions taken based on these results are the responsibility of the data user. 
-------------------------------------------------------------------------------------------~ 

Brow 6r Root Rnvircmmental ?AGE S 
Lot #: C7A210116 MC.?& CXERRy POIZZZ, NC Date Reported: l/23/97 

Project Number: CT0'0239 
-REPORTING JWLLYTIcAi ml 

PAFUWETER RESULT LIMIT UNITS METHOD 

CliencSample ID: OtJ2MW20 u 
Sample *: 005 Dare Sampied: 01/19/97 11:4.5 Date Received: 01/21/97 Matrix: w.&TXR 

Volatile Organic= by GC/MS 
Chloromethane 
Bromomerhane 
Vinyl chloride 
Chloroethane 
biethylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l.l-Dicbloroethane 
1,2-Dichloroethene 

(total) 
chloroform 
1,2-Dichloroethane 
2-Buranone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethae 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethe 
Bfznzene 
trans-1,3-Dichloropropene 
Bronoform 
4-ethyl-2-pentanone 
2-Yexanone 
Tecrachloroechene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenrcne 
BtZh~~Z~~ 
Sqmene 
xy1enes (total) 

ND 
ND 
ND 
14 
1-6 3 
ND 
ND 
ND 
10 
59 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
20 
ND 
ND 
12 J 
ND 
ND 
ND 
34 
36 
58 
ND 
97 

10 
10 
10 
10 
5.0 
100 
s-0 
5.0 
5.0 
5-o 

5.0 
5.0 
100 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5-O 
5.0 
5.0 
'50 
50 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

q/L 
ugh 
ug/L 
W/L 
ug/L 
ug/L 
ug/L 
q/L 
UT/L 
ug/L 

ug/L 
ug/L 
q/L 
ug/L 
ug/L 
ug/L 
u9D-J 
ug/L 
ug/L 
ug/L 
ug/L 
W/L 
ug/L 
ug/L 
W/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/= 
ug/L 
ug/L 
ug/L 

Reviewed- 
SW846 8260A 
SW846 8260A 
SW846 82601 
SW846 8260A v 
SW846 8260A 
SW846 8260A 
SW846 8260A I, 
SW846 8260A 
SUB46 8260A 
SW846 8260A 

-m 

SW846 8260A 
SW846 8260A 
SW846 8260A wa 
SW846 826DA 
SW846 8260A 
SW846 8260A 
SW846 8260A u 

SW846 8260A 
SW846 8260A 
SW846 826029, I 

SW846 8260A 
SW846 826OA 
SW846 8260A 

I 
SW846 8260A 
SW846 82601 
SW046 8260A 
SW846 8260A V 

SW846 8260A 
SW846 82601 
SW846 82601 
SW846 826OA 
SW846 8260A 
SW846 8260A 

II 

1 

(Continued on next page) 



QU- INCORPORATED 

PlWLIMlNmY DATA SUMMARY 

-____ew----e___ __---______---------______________r_____-------------------------------------- 

. . 

The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these resuics are the responsibility of the data user. 

Brown h Root Iinvironmeatal PAGE 6 
Lor. #: C7A210116 MCAS CXERRY POINT, NC Date Reported: l/23/97 

Project Number: CT0 0239 
REPORTING ANUYTI CAL 

PARAMXTER RES'DLT LIMIT UNITS METHOD 

Client Sample ID: oU2MKL7 
Sample #: 006 Date Sampled: 01/13/97 

Volatile Organics by GC/MS 
Chloromerhane 
Bromomethane 
Vinyl chloride 
Chloroethane 
btethylene chloride 
Acetone 
Carbon disulfide 
l,l-Dichloroethene 
l,l-Dicbloroetbne 
X,2-Dichloroethcne 

(total.1 
Chloroform 
1,2-Dichloroechane 
2-Sucanone 
l,l,l-Trichloroethane 
Carbon tecrachloride 
sromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
3enzene 
trans-1,3-Dichloropropene 
aromoform 
4-Methyl-2-pentanone 
2-Rexanone 
Tetrachloroechene 
1,1,2,2-Tetrachloroethane 
Toluene 
chlorobenzene 
EthYlberuSU3 
Styrene 
Xylenes (total) 

ND 

ND 

ND 

ND. 
18 

rm 

ND 

ND 

1.7 J 
4-l J 

hi 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
hi 
ND 
12 

ND 

1.9 J 

ND 

6.4 

15:oo Date Received: 01/21/97 Matrix: WATER 

10 
10 
10 
10 
5.0 

100 
5.0 
5.0 

5.0 
5.0 

5.0 

5.0 
100 
5.0 
5.0 
5.0 
5.0 

5.0 

5.0 

5.0 
5.0 
5.0 
5.0 

’ 5.0 
50 
50 
5.0 

5.0 
5.0 
5.0 

5.0 
5.0 

5.0 

w/L 
ug/L 
ug/L 
ug/L 
ug/L 
q/L 
ug/L 
q/L 
UY/L 
ug/L 

q/L 
XT/L 
w/L 
q/L 
ug/L 
US/L 
W/L 
q/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
W/L 
w/L 
ug/L 
Ucjh 

ug/L 
ug/L 
UY/L 
u9/L 
ug/L 

Reviewed 
SW846 826OA 

SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 0260A 
SW846 8260A 
SW846 826O.A 

SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 626OA 
SW846 8260A 
SW846 B260A 
553846 8260A 
SW846 026OA 
SW846 6260A 
SW646 8260A 
SW846 8260A 
SW046 0260A 
SW846 8260A 
SW846 8260A 
SW%46 8260A 
SW846 826OA 
SW846 8260A 
SW046 8260A 
SU846 8260A 
SW846 8260A 
SF3846 826OA 
SW846 0260A 
SW846 826OA 

(Continued on next page) 



QU- INCOBpoRAT3Ef3 

PRELIMINARY DATA SUMMARY 

_______----____------------------------------------------------- ---_--_-_----_^___--------- k 
.- 

The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the rezqonsibility of the dasa user. 
__------__-_----___---------------------------------------------------~--------------------. 

111 
3rnun 6; RnoS Rnvirnmiental PAGE 7 

Lot #: C7A210116 MCAS CKEXXY POINT, NC DateReporcedr 1/23/9-J 
Project Number: CT0 0239 

FGPORTING ANALYTICAL I 

PWTER RESULT LIWfT li3lIT.S I'IZTHOD - 

CliMt Sample ID: OZZDDP-01 m 
Sample $: 007 Date Sampled: 01/19/97 15:OO Date Received: 01/21/97 Matrix: KATER 

Volatile Organic5 by GC/MS 
Chloromethane 
Bromomethane 
Vinyl chloride 
chloroethane 
Hetbylene chloride 
Acetone 
Carbon diskfide 
l,l-Dichloroerhene 
l,l-Dichloroerhane 
1,2-Dichloroewe 

(total 1 
Chloroform 
1,2-Dichloroethaoe 
2 -Butanoce 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromerhane 
1,1,2-TrichloroeEhane 
Benzene 
trans-1,3-Dichloropropene 
i3romoform 
4-Methyl-2-pentanone 
2 -Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
mlqusenzenc 
S tyrcne 
Xy1cne.s (total1 

‘. 

ND 
NTJ 
ND 
ND 
27 
ND 
ND 
1m 
2.1 J 
5.1 

ND 
IaD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
13 
ND 
1.7 J 
ND 
6.1 

10 
10 
10 
10 
5.0 
100 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
100 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
50 
50 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

ug/L 
ug/L 
ug/L 
y/L 
ug/L 
W/L 
US/L 
U5/L 
ug/L 
l-w/L 

ug/L 
UY/L 
LIg/L 
ug/L 
W/L 
ug/L 
w/L 
W/L 
q/L 
ug/L 
ug/L 
w/L 
w/L 
UY/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
W/L 
ug/r. 
q/L 

SW846 8260A 
SW846 0260A 
SW846 026OA 
SW846 0260A 
SW846 826OA 
SX646 826OA 
SW846 026OA 
SW846 826OA 
SW846 826OA 
SW846 8260A 

53846 826049 

SW846 8260A 
SW846 8260A 
SW846 8260A 
SW846 826OA 
SW846 8260A 
SW846 8260A 
SW646 8260A 
SW846 8260A 
SW846 826OA 
SW846 8260A 
SW846 826OA 
SW846 8260A 
SW846 8260A 
SW646 8260A 
SW846 8260A 
SW846 8260A 
SW046 826OA 
SW846 8260A 
SW846 6260A 
SW846 826OA 

SW846 826OA 

SW846 8260A 

Reviewed 
m 

(Continued on next page) 



QUANTERRA IMXXWORATED 

PRELIMINARY DATA SUMMARY 

___________---_____-------------------------------------- ---------_-------_------------------ 
. . The results shown below may still require additional laboratory review and are subject to 

change. Acd.ons taken based on these results are the responsibility of the data user. 
___------___-------_______^_____________--- ------_-_-----_----_------------------------------ 

33rovn & Root ~dromnentdl PAGE 8 
Lot R: C7A210116 MC&S CHEI?RY POINT, NC Date Reported: l/23/97 

Project Number: CT0 0239 
REPORTING ANALYTICAL 

PWTER RESULT LIMIT UNITS METHOD 

Client Sample ID: TBO11997-01 
Sample #: 008 Date Sampled: Ql/lB/97 X:30 Date Received: 01/21/97 Merrrix : WATER 

Volatile Organics by GC/MS 
Chloromethane 
Rromomethane 
Vinyl chloride 
ChloroeCwne 
Metbylene chloride 
AceKone 
Carbon disul'ide * A 
l,l-Dichloroethane 
',I-Dichloroethane 
1,2-Dichloroethena 

(cotal) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Rromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroerhene 
Dibromochloromethane 
&,1,2-Trichloroethane 
Senzene 
trans-1.3-Dichloropropene 
Sromofom 
4-Methyl-2-pentanone 
2-Hexanone 
Tenrachloroexhene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Zthylbenzene 
S tyrena 
Xylenes (toral) 

ND 

ND 
ND 

ND 

ND 

ND 

hD 

Pm 

ND 

ND 

ND 

ND 
1ND 
ND 

&ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 

AND 
ND 

XD 

ND 
ND 

10 

10 
10 

10 
5.0 

100 

5.0 

S-0 

5.0 

5.0 

5.0 

5.0 

100 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 
5.0 
5.0 
SO 
so 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

ug/L 
UF/L 
UY/L 
ug/L 
ug/L 
ug/L 
q/L 
ug/L 
ug/L 
ug /i 

ug/L 
q/L 
w/i 
q/L 
q/L 
q/L 
ug/L 
ug/L 
UF/L 
ug/L 
ug/L 
ug/L 
UF/L 
ug/L 
q/L 
x7/L 
q/L 
q/L 
ug/L 
ug/L 
q/L 
ug/L 
J-g/L 

Reviewed 
SW046 8260A 
SW846 8260A 
SW846 826OA 
SW846 8260A 
SW846 0260A 
SW846 026OA 
SW846 826049 
SW046 8260X 
SW846 8260.4 
SW046 026OA 

SW846 826QA 
SW846 8260X 
SW646 8260A 
SW846 826OA 
SW046 026OA 
SW846 B260A 
SW846 8260.51 
SW846 826OA 
SW846 8260A 
SW846 8260A 
SW846 0260A 
SU846 8260A 
SW846 8260A 
SW046 026OA 
SW046 826011 
SW646 8260A 
SW846 0260A 
SW846 026OA 
SW846 6260.X 
SW846 826QA 
SW3846 026OA 
SW846 026QA 
SW046 926QA 

** TOTFIL PFIGE.L39 WK 



APPENDIX B 

SITE IO SOIL GAS SURVEY MAPS 
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APPENDIX C 

SAMPLE FORMS 



ROJECT . LOCATION 
ROJ ECT NO. BORING 
LEVATION DATE 
IELD GEOLOGIST 

- 

P 
P 
E 
F 
= 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: 

. 

BORING NO.. 

OVERBURDEN 
MONliORING WELL SHEET 

- 

DRILLER 

DRILLING 

METHOD 

DEVELOPMENT 

METHOD 

I.D. OF SURFACE CASING: 
TYPE OF SURFACE CASING, 

RISER PIPE I.D. 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: 

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: 

I.D OF SCREEN: 

TYPE OF SAND PACK: 

ELEVATION / DEPTH BOTTOM OF SCREEN: / 

ELEVATION / DEPTH BOTTOM OF SAND PACK: / 
TYPE OF BACKFILL BELOW OBSERVATION 

ELEVATION / DEPTH OF HOLE / 



CHAlN OF CUSTODY RECORD 

PROJECT NO.: PROJECT NO.: 

IAMPLER~ (SIGNATURE): IAMPLER~ (SIGNATURE): 

SITE NAME: SITE NAME: 

REMARKS REMARKS 

STATION LOCATlON STATION LOCATlON 

I~EUNQUISHED bv (SlGNATuRE): DATE /TIME: RECEIVED W(SlGNATURE): RELINQUISHED BY (SICNATlJRE): DATE /TIME: RECEIVED BY(SlGNATlJRE): 

I 1 

RE~N~UISHED bv (sIGNANKE): DATE /TIME: RECEIVED BY (SIGNATURE): rrEunQunHED mv (SK~NATURE): DATE I TIME: RECEIVED BY(SlGNATURE): 

I I 

V (SIGNATURE): DATE /TIME: RECElVED FOR LABORATORY BY 
. (SIGNATURE): 

k 

I A 
dwcrno. 70440fo693) 



DOCUMENTATION OF FIELD CALIBRATION 

PROJECT NAME : PROJECT NUMBER : 



DAILY ACTIVITIES RECORD 

PROJECT NAME: 

CLIENT: 

DATE: 

B&RE PERSONNEL: 

CONTRACTOR: 

ITEM 
QUANTITY QUANTITY 
ESTIMATE TODAY 

PROJECT NUMBER: 

LOCATION: 

ARRIVAL TIME: 

DEPARTURE TIME: 

DRILLER: 

PREVIOUS 
TOTAL 

QUANTITY 

CUMULATIVE 
QUANTITY 
TO DATE 

COMMENTS: 

APPROVED BY: 

B&RE REPRESENTATIVE DRILLER -mB 
DATE: 



BORING NO. 

OVERBURDEN 
MONliORING WELL SHEET 

ROJECT LOCATION 
ROJECT NO. BORING 
LEVATION DATE 
ELD GEOLOGIST 

DRILLER 

DRILLING 

METHOD 

DEVELOPMENT 

METHOD 

GROUND 

EL 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: 

I.D. OF SURFACE CASING: 
TYPE OF SURFACE CASING. 

- RISER PIPE I.D. 
TYPE OF RISER PIPE: 

- BOREHOLE DIAMETER: 

- TYPE OF BACKFILL: 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: 

/ 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: 

SLOT SIZE x LENGTH: 

I.D. OF SCREEN: 

/ 

- TYPE OF SAND PACK: 

- ELEVATION / DEPTH BOTTOM OF SCREEN: / 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: / 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 

- ELEVATION / DEPTH OF HOLE: / 



Page - of p21 ORING LOG 
PROJECT NAME: BORING NUMBER: 
PROJECT NUMBER: DATE: 
DRILLING COMPANY: GEOLOGIST: 

DRILLING RIG: DRILLER: 

PlDfflD Reading I (wm) 

~ 

- 

2 
P 
z 

- 
- 

L 

- 

- 

- 

- 

- 

1 a, 
2 
t 
m” 

- 

- 

- 

- 

- 

- 

- 

- 

-7 - 
-r - 
-r 

- 

- 

- 

- 

z 
i 
B a 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

I MATERIAL DESCRIPTION 
Lithology 

Change 

[DepthlFt.] 

or 

Screened 

Intsrval 
Color Materlal Classification 

When rock coring, enter rock brokeness When rock coring, enter rock brokeness 

** Include monitor reading In 6 foot intervals Q borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm): 1 y 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

WELL ID.: 
DATE: 

Time Water Level 

(Hrs.1 (Ft. below TOCI 

Flow 

(mL/Min.) 

PH 

(S.U.) 

Cond. 

(mS/cmI 

Turb. 

(N-W 

DO 

(mg/L) 

Temp. 

(Celcius) 

Sal. 

(%I 
Comments 

SIGNATURE(S): PAGE OF -- 



PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

WELL DEVELOPMENT SHEET 

1 ] DOMESTIC WELL, [ ] MONITORING WELL, [ ] OTHER _ 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: [PVC], IS.S.1, or 
OTHER 

MEASURING DEVICE: 

ADJUSTMENT FACTOR: 

w 
.- 

z 
1 

‘y 
L 

m 

METHOD & REMARKS 

Approximate 
Volume 

Time Color PH 
1S.U.) 

Cond. 
ImS/cm) 

Turbidity 

(NW 

DO 

(mg/L) 
Temp. 

(Celcius) 
Salinity 

1%) 

NOTE: All mea~uremenf~ to nearest 0.01 foot measured from top of well rw?r pope unless other~w noted 

ADDITIONAL COMMENTS: 
m 

SIGNATURE(s): PAGE OF -- 

1 

m 



MONITORING WELL DEVELOPMENT RECORD Page of -- 

Well: 

Site: 

Date Installed: 

Date Developed: 

Dev. Method: 

Pump Type: 

Depth to Bottom (ft.): 

Static Water Level After (ft.): 

Static Water Level Before (ft.): 

Screen Length (ft.): 

Specific Capacity: 

Casing ID (in.): 

Responsible Personnel: 

Project Name: 

Drilling Co.: 
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I- 

1.0 PURPOSE 

The purpose of this document is to establish standard procedures and technical guidance on borehole 
and sample logging. 

2.0 SCOPE 

These procedures provide descriptions of the standard techniques for borehole and sample logging. 
These techniques shall be used for each boring logged to provide consistent descriptions of subsurface 
lithology. While experience is the only method to develop confidence and accuracy in the description 
of soil and rock, the field geologist/engineer can do a good job of classification by careful, thoughtful 
observation and by being consistent throughout the classification procedure. 

3.0 

None. 

GLOSSARY 

4.0 RESPONSIBILITIES 

Site Geoloqist. Responsible for supervising all boring activities and assuring that each borehde is 
completely logged. If more than one rig is being used on site, the Site Geologist must make sure that 
each field geologist is properly trained in logging procedures. A brief review or training session may be 
necessary prior to the start up of the field program and/or upon completion of the first boring. 

5.0 PROCEDURES 

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. To 
maintain a consistent flow of information, it is imperative that the field geologist/engineer understand and 
accurately use the field classification system described in this SOP. This identification is based on visual 
examination and manual tests. 

5.1 Materials Needed 

When logging soil and rock samples, the geologist or engineer may be equipped with the following: 

l Rock hammer 
l Knife 
0 Camera 
0 Dilute hydrochloric acid (HCI) 
0 Ruler (marked in tenths and hundredths of feet) 
l Hand Lens 

5.2 Ctassification of Soils 

All data shall be written directly on the boring log (Figure 1) or in a field notebook if more space is 
needed. Details on filling out the boring log are discussed in Section 5.5. 

5.2.1 USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS). This method of 
classification is detailed in Figure 1 (Continued). 

a 
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FIGURE 1 

BORING LOG (EXAMPLE) 

BORING 1 DOG Page - of - 

PROJECT NAME: 
PROJECT NUMBER: 
DRlLLlNG COMPARY: 
nRl1 I INr, RIGi. 

BORING NUMBER: 
DATE: 
GEOLOGIST: 
nRll I FEZ. 

-...--..- . ..-. -. U-s-. . . 

MATERIAL DESCRlPTlON --I- 
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This method of classification identifies soil types on the basis of grain size and cohesiveness. 

Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C). 
Some classification systems define size ranges for these soil particles, but for field classification 
purposes, they are identified by their respective behaviors. Organic material (0) is a common 
component of soil but has no size range; it is recognized by its composition. The careful study of the 
USCS will aid in developing the competence and consistency necessary for the classification of soils. 

Coarse-grained soils shall be divided into rock fragments, sand, or gravel. The terms sand and gravel 
not only refer to the size of the soil particles but also to their depositional history. To insure accuracy 
in description, the term rock fragments shall be used to indicate angular granular materials resulting from 
the breakup of rock. The sharp edges typically observed indicate little or no transport from their source 
area, and therefore the term provides additional information in reconstructing the deposltional 
environment of the soils encountered. When the term “rock fragments” is used it shall be followed by 
a size designation such as “(l/4 inch@-1 /2 inch@)” or “coarse-sand size” either immediately after the 
entry or in the remarks column. The USCS classification would not be affected by this variation in terms. 

52.2 Color 

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifler 
to denote variations in shade or color mixtures. A soil could therefore be referred to as “gray” or ‘light 
gray” or “blue-gray.” Since color can be utilized in correlating units between sampling locations, it Is 
important for color descriptions to be consistent from one boring to another. 

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically 
to describe colors. Samplers tend to smear the sample surface creating color variations between the 
sample interior and exterior. 

The term “mottled” shall be used to indicate soils irregularly marked with spots of different colors. 
Mottling in soils usually indicates poor aeration and lack of good drainage. 

Soil Color Charts shall not be used unless specified by the project manager. 

5.2.3 Relative Density and Consistency 

To classify the relative density and/or consistency of a soil. the geologist is to first identify the soil type. 
Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere 
well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together 
when compressed). 

The density of noncohesive, granular soils is classified according to standard penetration resistances 
obtained from split-barrel sampling performed according to the methods detailed in Standard Operating 
Procedures GH-1.3 and SA-1.3. Those designations are: 

I 

I 
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Designation 
Standard Penetration 

Resistance 
(Blows oer Foot) 

1 

Vet-y loose 

Loose 

0 to 4 

5to 10 

Medium dense 11 to30 

Dense 31 to 50 

Very dense Over 50 

Standard penetration resistance is the number of blows required to drive a split-barrel sampler with a 2- 

inch outside diameter 12 inches into the material using a 140-pound hammer falling freely through 
30 inches. The sampler is driven through an 18-inch sample interval, and the number of blows is 
recorded for each g-inch increment. The density designation of granular soils is obtained by adding the 
number of blows required to penetrate the last 12 inches of each sample interval. It is important to note 
that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in the tip, the 
resulting blow count will be erroneously high, reflecting a higher density than actually exists. This shall 
be noted on the log and referenced to the sample number. Granular soils are given the USCS 
classifications GW, GP, GM, SW, SP. SM. GC, or SC (see Figure 1). 

The consistency of cohesive soils is determined by performing field tests and identifying the consistency 
as shown in Figure 2. 

Cohesive soils are given the USCS classifications ML MH, CL, CH, OL, or OH (see Figure 1). 

The consistency of cohesive soils is determined either by blow counts, a pocket penetrometer (values 
listed in the table as Unconfined Compressive Strength), or by hand by determining the resistance to 
penetration by the thumb. The pocket penetrometer and thumb determination methods are conducted 
on a selected sample of the soil, preferably the lowest 0.5 foot of the sample in the split-barrel sampler. 
The sample shall be broken in half and the thumb or penetrometer pushed into the end of the sample 
to determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment. 
If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard soil. 
Consistency shall not be determined solely by blow counts. One of the other methods shall be used In 
conjunction with it. The designations used to describe the consistency of cohesive soils are shown in 
Figure 2. 
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FIGURE 2 

CONSISTENCY FOR COHESIVE SOILS 

Standard 
Unconfined 

Penetration Compressive 
Consistency _ Resistance Strength Fieid Identification 

(Blows per Foot) (Tons/Sq. Foot by 
pocket penetration) 

Very soft 0 to 2 Less than 0.25 Easily penetrated several inches by fist 

soft 2 to 4 0.25 to 0.50. 
Easily penetrated several inches by 
thumb 

Medium stiff 
4 to 8 0.50 to 1.0 

Can be penetrated several inches by 
thumb with moderate effort 

stiff 

Very stiff 

Hard 

8to 15 

15 to 30 

Over 30 

1 .o to 2.0 

2.0 to 4.0 

More than 4.0 

Readily indented by thumb but 
penetrated only with great effort 

Readily indented by thumbnail 

Indented with difficulty by thumbnail 
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5.2.4 Weight Percentages 

In nature, soils are comprised of particles of varying size and shape, and are combinations of the various 
grain types. The following terms are useful in the description of soil: 

, 

I Terms of Identifying Proportion of the Component 
I 

Defining Range of 
Percentages by Weight I IT race I 0 - 10 percent I 

Some 11 - 30 percent 

Adjective form of the soil type (e.g., “sandy) 31 - 50 percent 

Examples: 

l Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt. 

0 Medium to coarse sand. some silt: 70 to 80 percent medium to coarse sand, 11 to 
30 percent silt. 

0 Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent 

clay. 

0 Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand. 

5.2.5 Moisture 

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated. 
In dry soil, there appears to be little or no water. Saturated samples obviously have all the water they 
can hold. Moist and wet classificattons are somewhat subjective and often are determined by the 
individual’s judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand 
or on a porous surface liberates water. i.e., dirties or muddies the surface. Whatever method is adopted 
for describing moisture, it is important that the method used by an individual remains consistent 
throughout an entire drilling job. 

Laboratory tests for water content shall be performed if the natural water content is important. 

5.2.6 Stratification 

. . . 
Stratification can only be determined after the sample barrel is opened. F 

. . 
9 The classification to be used 
for stratification description is shown in Figure 3. 

5.2.7 Texture/Fabric/Bedding 

The texture/fabric/bedding of the soil shall be described. Texture is described as the relative angularity 
of the particles: rounded, subrounded, subangular, and angular. Fabric shall be noted as to whether 
the particles are flat or bulky and whether there is a particular relation between particles (i.e., all the flat 
particles are parallel or there is some cementation). The bedding or structure shall also be noted (e.g., 
stratified, lensed. nonstratified, heterogeneous varved). 
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FIGURE 3 

BEDDING THICKNESS ClASSlFlCATlON 

Thickness 
(metric) 

Thickness 
(Approximate English 

Equivalent) 
Classification 

> 1.0 meter > 3.3’ Massive 

30 cm - 1 meter 1.0’ - 3.3’ Thick Bedded 

lOcm-30cm 4’ - 1.0’ Medium Bedded 

3cm-1Ocm l’-4” Thin Bedded 

1 cm - 3 cm 2/5’ - 1” Very Thin Bedded 

3 mm- 1 cm l/8- - 215” Laminated 

1 mm-3mm l/32’ - l/8’ Thinly Laminated 

< 1 mm < l/32” Micro Laminated 

(Weir, 1973 and Ingram, 1954) 
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5.2.8 Summary of Soil Classification 

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site. 
The hierarchy of classification is as follows: 

l Density and/or consistency 
0 Color 
0 Plasticity (Optional) 
a Soil types 
0 Moisture content 
l Stratification 
l Texture, fabric, bedding 
0 Other distinguishing features 

5.3 Classification of Rocks 

Rocks are grouped into three main divisions: sedimentary, igneous and metamorphic. Sedimentary rocks 
are by far the predominant type exposed at the earth’s surface. The following basic names are applied 
to the types of rocks found in sedimentary sequences: 

Sandstone - Made up predominantly of granular materials ranging between l/16 to 2 mm 
in diameter. 

Siltstone - Made up of granular materials less than l/16 to l/256 mm in .diameter. 
Fractures irregularly. Medium thick to thick bedded. 

Claystone - Very fine-grained rock made up of clay and silt-size materials. Fractures 
irregularly. Very smooth to touch. Generally has irregularly spaced pitting on surface of 
drilled cores. 

Shale - A fissile very fine-grained rock. Fractures along bedding planes. 

Limestone - Rock made up predominantly of calcite (CaCOs). Effervesces strongly upon 
the application of dilute hydrochloric acid. 

Coal - Rock consisting mainly of organic remains. 

Others - Numerous other sedimentary rock types are present in lesser amounts in the 
stratigraphic record. The local abundance of any of these rock types is dependent upon 
the depositional history of the area. Conglomerate, halite, gypsum, dolomite. anhydrite, 
lignite, etc. are some of the rock types found in lesser amounts. 

In classifying a sedimentary rock the following hierarchy shall be noted: 

0 Rock type 
0 Color 
0 Bedding thickness 
0 Hardness 
0 Fracturing 
l Weathering 
0 Other characteristics 

01961 l/P Brown 6 Root Environmental 
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5.3.1 Rock Type 

As described above, there are numerous types of sedimentary rocks. In most cases, a rock will be a 
combination of several grain types, therefore. a modifier such as a sandy siltstone, or a silty sandstone 
can be used. The modifier indicates that a significant portion of the rock type is composed of the 
modifier. Other modifiers can include carbonaceous, calcareous. siliceous, etc. 

Grain size is the basis for the classification of elastic sedimentary rocks. Figure 4 is the Udden- 
Wentworth classification that will be assigned to sedimentary rocks. The individual boundaries are 
slightly different than the USCS subdivision for soil classification. For field determination of grain sizes, 
a scale can be used for the coarse grained rocks. For example, the division between siltstone and 
claystone may not be measurable in the field. The boundary shall be detemrined by use of a hand lens. 
If the grains cannot be seen with the naked eye but are distinguishable with a hand lens, the rock is a 
siltstone. If the grains are not distinguishable with a hand lens, the rock is a claystone. 

5.3.2 Color 

The color of a rock can be determined in a similar manner as for soil samples. Rock core samples shall 
be classified while wet, when possible, and air cored samples shall be scraped clean of cuttings prior 
to color classifications. 

Rock color charts shall not be used unless specified by the Project Manager. 

5.3.3 Bedding Thickness 

The bedding thickness designations applied to so11 classification (see Figure 3) will also be used for rock 
classification. 

5.3.4 Hardness 

The hardness of a rock is a function of the compaction. cementation, and mineralogical composition of 
the rock. A relative scale for sedimentary rock hardness is as follows: 

0 Soft - Weathered. considerable erosion of core. easily gouged by screwdriver, scratched 
by fingernail. Soft rock crushes or deforms under pressure of a pressed hammer. This 
term is always used for the hardness of the saprolite (decomposed rock which occupies 
the zone between the lowest solI horizon and firm bedrock). 

l Medium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with crumbly 
edges from single hammer blow. 

0 Medium hard - No core eroslon. easily scratched by screwdriver, or breaks with sharp 
edges from single hammer blow. 

l Hard - Requires several hammer blows to break and has sharp conchoidal breaks. Cannot 
be scratched with screwdriver. 

Note the difference in usage here of the works ‘scratch” and “gouge.” A scratch shall be considered a 
slight depression in the rock (do not mistake the scraping off of rock flour from drilling with a scratch 
in the rock itself), while a gouge is much deeper. 
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FIGURE 4 

GRAIN SIZE CLASSIFICATION FOR ROCKS 

Particle Name Grain Size Diameter 

Cobbles >64mm 

Pebbles 4-64mm 

Granules 2-4mm 

Very Coarse Sand 

Coarse Sand 

Medium Sand 

l-2mm 

0..5 - 1 mm 

0.25 - 0.5 mm 

After Wentworth, 1922 
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5.3.5 Fracturing 

The degree of fracturing or brokenness of a rock is described by measuring the fractures or joint 
spacing. After eliminating drilling breaks. the average spacing is calculated and the fracturing is 
described by the following terms: 

0 Very broken (V. BR.) - Less than e-inch spacing between fractures 
0 Broken (BR.) - 2-inch to l-foot spacing between fractures 
0 Blocky (BL.) - l- to 3-foot spacing between fractures 
0 Massive (M.) - 3 to lo-foot spacing between fractures 

The structural integrity of the rock can be approximated by calculating the Rock Quality Designation 
(RQD) of cores recovered. The RQD is determined by adding the total lengths of all pieces exceeding 
4 inches and dividing by the total length of the coring run, to obtain a percentage. 

Method of Calculating ROD 
(After Deere, 1964) 

RQD % = r/lx100 

r = Total length of all pieces of the lithologic unit being measured, which are 
greater than 4 inches length, and have resulted from natural breaks. Natural 
breaks include slickensides. joints, compaction slicks, bedding plane partings 
(not caused by drilling), friable zones, etc. 

I = Total length of the coring run. 

5.3.6 Weathering 

The degree of weathering is a significant parameter that is important in determining weathering profiles 
and is also useful in engineenng designs. The following terms can be applied to,distinguish the degree 
of weathering: 

l Fresh - Rock shows little or no weathering effect. Fractures or joints have little or no 
staining ,and rock has a bright appearance. 

l Slight - Rock has some staining which may penetrate several centimeters into the rock. 
Clay filling of joints may occur. Feldspar grains may show some alteration. 

0 Moderate - Most of the rock, with exception of quartz grains, is stained. Rock is weakened 
due to weathering and can be easily broken with hammer. 

0 Severe - All rock including quartz grains is stained. Some of the rock is weathered to the 
extent of becoming a soil. Rock is very weak. 

5.3.7 Other Characteristics 

The following items shall be included in the rock description: 

0 Description of contact between two rock units. These can be sharp or gradational. 
0 Stratification (parallel, cross stratified). 
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0 Description of any filled cavities or vugs. 
0 Cementation (calcareous, siliceous, hematitic). 
0 Description of any joints or open fractures. 
0 Observation of the presence of fossils. 
0 Notation of joints with depth, approximate angle to horizontal, any mineral filling or coating, 

and degree of weathering. 

All information shown on the boring logs shall be neat to the point where it can be reproduced on a copy 
machine for report presentation. The data shall be kept current to provide control of the drilling program 
and to indicate various areas requiring special consideration and sampling. 

53.8 Additional Term; Used in the Description of Rock 

The following terms are used to further identify rocks: 

0 Seam - Thin (12 inches or less), probably continuous layer. 

0 Some - Indicates significant (15 to 40 percent) amounts of the accessory material. For 
example, rock composed of seams of sandstone (70 percent) and shale (30 percent) would 
be “sandstone -- some shale seams.” 

0 Few - Indicates insignificant (0 to 15 percent) amounts of the accessory material. For 
example, rock composed of seam of sandstone (90 percent) and shale (10 percent) would 
be “sandstone --few shale seams.” 

l Interbedded - Used to indicate thin or very thin alternating seams of material occurring in 
approximately equal amounts. For example, rock composed of thin alternating seams of 
sandstone (50 percent) and shale (50 percent) would be “interbedded sandstone and shale.” 

0 Interlayered - Used to indicate thick alternating seams of material occurring in 
approximately equal amounts. 

The preceding sections describe the classification of sedimentary rocks. The following are some basic 
names that are applied to igneous rocks: 

0 Basalt - A fine-grained extrusive rock composed primarily of calcic plagioclase and 
pyroxene. 

0 Rhyolite - A fine-grained volcanic rock containing abundant quartz and orthoclase. The fine 
grained equivalent of a granite. 

0 Granite - A coarse-grained plutonic rock consisting essentially of alkali feldspar and quartz. 

0 Diorite - A coarse-grained plutonic rock consisting essentially of sodic plagioclase and 
hornblende. 

0 Gabbro - A coarse-grained plutonic rock consisting of calcic plagioclase and clinopyroxene. 
Loosely used for any coarse-grained dark igneous rock. 
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The following are some basic names that are applied to metamorphic rocks: 

0 Slate - A very fine-grained foliated rock possessing a well developed slaty cleavage. 
Contains predominantly chlorite, mica, quartz, and sericite. 

0 Phyflite - A fine-grained foliated rock that splits into thin flaky sheets with a silky sheen on 
cleavage surface. 

0 Schist - A medium to coarse-grained foliated rock with subparallel arrangement of the 
micaceous minerals which dominate its composition. 

0 Gneiss - A coarse-grained foliated rock with bands rich in granular and platy minerals. 

0 Quart&e - A fine- to coarse-grained nonfoliated rock breaking across grains, consisting 
essentially of quartz sand with silica cement. 

5.4 Abbreviations 

Abbreviations may be used in the description of a rock or soil. However, they shall be kept at a 
minimum. Following are some of the abbreviations that may be used: 

c - Coarse Lt - Light Yl - Yellow 

Med - Medium BR - Broken Or - Orange 

F - Fine BL - Blocky ss - Sandstone 

v - Very M - Massive Sh - Shale 

SI - Slight Br - Brown LS - Limestone 

occ - Occasional BI - Black Fgr - Fine-grained 

Tr - Trace 

5.5 Borincl Low and Documentation 

This section describes in more detail the procedures to be used in completing boring logs in the field. 
Information obtained from the preceding sections shall be used to complete the logs. A sample boring 
log has been provided as Figure 5. 

The field geologist/engineer shall use this example as a guide in completing each boring log. Each 
boring log shall be fully described by the geologist/engineer as the borinp is beina drilled. Every sheet 
contains space for 25 feet of log. Information regarding classification details is provided either on the 
back of the boring log or on a separate sheet, for field use. 
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FIGURE 5 
COMPLETED BORING LOG (EXAMPLE) 

BORING I OG Page _L of 1, 

PROJECT NAME: t-m- sm BORING NUMBER: Sb/ MW I 
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Soil Classification 

Identify site name, boring number, job number, etc. Elevations and water level data to be 
entered when surveyed data is available. 

Enter sample number (from SPT) under appropriate column. Enter depth sample was taken 
from (1 block = 1 foot). Fractional footages, i.e., change of lithology at 13.7 feet, shall be 
lined off at the proportional location between the 13- and 14-foot marks. Enter blow counts 
(Standard Penetration Resistance) diagonally (as shown). Standard penetration resistance 
iS COVered in Section 5.2.3. 

Determine sample recovery/sample length as shown. Measure the total length of sample 
recovered from the split-spoon sampler, including material in the drive shoe. Do not include 
cuttings or wash material that may be in the upper portion of the sample tube. 

Indicate any change in lithology by drawing a line at the appropriate depth. For example, 
if clayey silt was encountered from 0 to 5.5 feet and shale from 5.5 to 6.0 feet, a line shall 
be drawn at this increment. This information is helpful in the construction of cross-sections. 
As an alternative, symbols may be used to identity each change in Ilthology. 

The density of granular soils is obtained by adding the number of blows for the last two 
increments. Refer to Density of Granular Soils Chart on back of log sheet. For consistency 
of cohesive soils refer also to the back of log sheet - Consistency of Cohesive Soils. Enter 

-this information under the appropriate column. Refer to Section 5.2.3. 

Enter color of the material in the appropriate column. 

Describe material using the USCS. Limit this column for sample description only. The 
predominate material is described last. If the primary soil is silt but has fines (clay) - use 
clayey silt. Limit soil descriptors to the following: 

Trace: 0 - 10 percent 
Some: 11 - 30 percent 
And/Or: 31 - 50 percent 

Also indicate under Material Classification if the material is fill or natural soils. Indicate 
roots, organic material, etc. 

Enter USCS symbol - use chart on back of boring log as a guide. If the soils fall into one 
of two basic groups, a borderline symbol may be used with the two symbols separated by 
a slash. For example ML/CL or SM/SP. 

The following information shall be entered under the “Remarks’ column and shall include, 
but is not limited by, the following: 

- Moisture - estimate moisture content using the following terms - dry, moist, 
wet and saturated. These terms are determined by the individual. Whatever 
method is used to determine moisture, be consistent throughout the log. 
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Angularity - describe angularll of coarse grained particles using the terms 
angular, subangular. subrounded, or rounded. Refer to ASTM D 2488 or Earth 
Manual for criteria for these terms. 

Particle shape - fiat, elongated, or flat and elongated. 

Maximum particle size or dimension. 

Water level observations. 

- Reaction with HCI - none, weak, or strong. 

0 Additional comments: 

Indicate presence of mica, caving of hole, when water was encountered, 
difficulty in drilling, loss or gain of water. 

- Indicate odor and Photoionization Detector (PID) or Flame Ionization Detector 
(FID) reading if applicable. 

Indicate any change in lithology by drawing a line through the lithology 
change column and indicate the depth. This will help when cross-sections are 
subsequently constructed. 

- At the bottom of the page indicate type of rig, drilling method, hammer size 
and drop, and any other useful information (i.e., borehole size, casing set, 

’ changes in drilling method). 

Vertical lines shall be drawn (as shown in Figure 5) in columns 6 to 8 from the 
bottom of each sample to the top of the next sample to indicate consistency 
of material from sample to sample, if the material is consistent. Horizontal 
lines shall be drawn if there is a change in lithology, then vertical lines drawn 
to that point. 

Indicate screened interval of well, as needed, in the lithology column. Show 
top and bottom of screen. Other details of well construction are provided on 
the well construction forms. 

5.5.2 Rock Classification 

0 Indicate depth at which coring began by drawing a line at the appropriate depth. Indicate 
core run depths by drawing coring run lines (as shown) under the first and fourth columns 
on the log sheet. Indicate RQD, core run number, RQD percent, and core recovery under 
the appropriate columns. 

0 Indicate llthology change by drawing a line at the appropriate depth as explained in 
Section 55.1. 

0 Rock hardness is entered under designated column using terms as described on the back 
of the log or as explained earlier in this section. 
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0 Enter color as determined while the core sample is wet: if the sample is cored by air, the 
core shall be scraped clean prior to describing color. 

0 Enter rock type based on sedimentary, igneous or metamorphic. For sedimentary rocks 
use terms as described in Section 5.3. Again, be consistent in classification. Use modifiers 
and addltional terms as needed. For igneous and metamorphic rock types use terms as 
described in Sections 53.8. 

l Enter brokenness of rock or degree of fracturing under the appropriate column using 
symbols VBR, BR, BL or M as explained in Section 5.3.5 and as noted on the back of the 
Boring Log. 

0 The following information shall be entered under the remarks column. Items shall include 
but are not limited to the following: 

Indicate depths of joints, fractures and breaks and also approximate to 
horizontal angle (such as high, low), i.e., 70’ angle from horizontal, high angle. 

Indicate calcareous zones, description of any cavities or vugs. 

Indicate any loss or gain of drill water. 

Indicate drop of drill tools or change in color of drill water. 

0 Remarks at the bottom of Boring Log shall include: 

Type and size of core obtained. 

Depth casing was set. 

- Type of rig used. 

l As a final check the boring log shall include the following: 

Vertical lines shall be drawn as explained for soil classification to indicate 
consistency of bedrock material. 

If applicable. indicate screened interval in the llthology column. Show top and 
bottom of screen. Other details of well construction are provided on the well 
construction forms. 

55.3 Classification of Soil and Rock from Drill Cuttings 

The previous sections describe procedures for classifying soil and rock samples when cores are 
obtained. However, some drilling methods (air/mud rotary) may require classification and borehole 
logging based on identifying drill cuttings removed from the borehole. Such cuttings provide only 
general information on subsurface lithology. Some procedures that shall be followed when logging 
cuttings are: 

0 Obtain cutting samples at approximately 5-foot intervals, sieve the cuttings (if mud rotary 
drifting) to obtain a cleaner sample, place the sample into a small sample botUe or ‘zip lo& 
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bag for future reference, and label the jar or bag (i.e. hole number, depth, date, etc.). 
Cuttings shall be closely examined to determine general lithology. 

l Note any change in color of drilling fluid or cuttings, to estimate changes in lithology. 

0 Note drop or chattering of drilling tools or a change in the rate of drilling, to determine 
fracture locations or lithologic changes. 

w Observe loss or gain of drilling fluids or air (if air rotary methods are used), to identify 
potential fracture zones. 

0 Record this and any other useful information onto the boring log as provided in Figure 1. 

This logging provides a general description of subsurface lithology and adequate information can be 
obtained through careful observation of the drilling process. It is recommended that split-barrel and rock 
core sampling methods be used at selected boring locations during the field investigation to provide 
detailed information to supplement the less detailed data generated through borings drilled using air/mud 
rotary methods. 

5.6 Review 

Upon completion of the borings logs, copies shall be made and reviewed. Items to be reviewed include: 

0 Checking for consistency of all logs. 
0 Checking for conformance to the guideline. 
0 Checking to see that all information is entered in their respective columns and spaces. 

6.0 REFERENCES 

Unified Soil Classification System (USCS). 

ASTM D2466, 1965. 

Earth Manual, U.S. Department of the Interior, 1974. 

7.0 RECORDS 

Originals of the boring logs shall be retained in the project files. 
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1.0 PURPOSE 

This procedure provides general guidance and information pertaining to proper monitoring well design, 
installation, and development. 

2.0 SCOPE 

This procedure is applicable to the construction of permanent monitoring wells. The methods described 
herein may be modified by project-specific requirements for monitoring well construction. In addition, 
many regulatory agencies have specific regulations pertaining to monitoring well construction and 
permitting. These requirements must be determined during the project planning phases of the 
investigation, and any required permits must be obtained before field work begins. Innovative monitoring 
well installation techniques, which typically are not used, will be discussed only generally in this 
procedure. 

3.0 GLOSSARY 

Monitorinq Well - A well which is properly screened (if screening is necessary, e.g., open borehole), 
cased, and sealed which is capable of providing a groundwater level and groundwater sample 
representative of the zone being monitored. 

Piezometer - A pipe or tube inserted into the water bearing zone, typically open to water flow at the 
bottom and to the atmosphere at the top, and used to measure water level elevations. Piezometers may 
range in size from 1 /e-inch-diameter plastic tubes to well points or monitoring wells. 

Potentiometric Surface - The surface representative of the level to which water will rise in a well cased 
to the screened aquifer. 

Well Point (Drive Point) - A screened or perforated tube (Typically l-l /4 or 2 inches in diameter) with a 
solid, conical, hardened point at one end, which is attached to a riser pipe and driven into the ground 
with a sledge hammer, drop weight, or mechanical vibrator. Well points may be used for groundwater 
injection and recovery, as piezometers (i.e., to measure water levels) or to provide groundwater samples 
for water quality data. 

4.0 RESPONSIBILITIES 

Driller - The driller provides adequate and operable equipment, sufficient quantities of materials, and an 
experienced and efficient labor force capable of performing all phases of proper monitoring well 
installation and construction. The driller may also be responsible for obtaining, in advance, any required 
permits for monitoring well installation and construction, 

Riq Geoloqist -The rig geologist supervises and documents well installation and construction performed 
by the driller, and insures that well construction is adequate to provide representative groundwater data 
from the monitored interval. Geotechnical engineers. field technicians, or other suitable trained personnel 
may also serve in this capacity. 
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5.0 PROCEDURES 

5.1 Equipment/Items Needed 

Below is a list of items that may be needed when installing a monitoring well: 

0 Health and safety equipment as required by the Site Safety Officer. 

l Well drilling and installation equipment with associated materials (typically supplied by the 
driller). 

l Hydrogeologic equipment (weighted engineer’s tape, water level indicator, retractable 
engineers rule, electronic calculator, clipboard, mirror and flashlight - for observing 
downhole activities, paint and ink marker for marking monitoring wells, sample jars, well 
installation forms, and a field notebook). 

l Drive point installations tools (sledge hammer, drop hammer, or mechanical vibrator: tripod, 
pipe wrenches, drive points, riser pipe, and end caps). 

5.2 Well Desiqn 

The objectives for each monitoring well and its intended use must be clearly defined before the 
monitoring system is designed. Within the monitoring system, different monitoring wells may serve 
different purposes and, therefore, require different types of construction. During all phases of the well 
design, attention must be given to clearly documenting the basis for design decisions, the details of well 
construction, and the materials to be used. The objectives for installing the monitoring wells may 
include: 

l Determining groundwater flow directions and velocities. 
0 Sampling or monitoring for trace contaminants. 
0 Determining aquifer characteristics (e.g., hydraulic conductivity). 

Siting of monitoring wells shall be performed after a preliminary estimation of the groundwater flow 
direction. In most cases, groundwater Row and potential well locations can be determined through the 
review of geologic data and the site terrain. In addition, data from production wells or other monitoring 
wells in the area may be used to determine the groundwater flow direction. If these methods cannot be 
used, piezometers, which are relatively inexpensive to install, may have to be installed in a preliminary 
investigative phase to determine groundwater flow direction. 

5.2.1 Well Depth, Diameter, and Monitored Interval 

The well depth, diameter, and monitored interval must be tailored to the specific monitoring needs of 
each investigation. Specification of these items generally depends on the purpose of the monitoring 
system and the characteristics of the hydrogeologic system being monitored. Wells of different depth, 
diameter, and monitored interval can be employed in the same groundwater monitoring system. For 
instance, varying the monitored interval in several wells, at the same location (cluster wells) can help to 
determine the vertical gradient and the levels at which contaminants are present. Conversely, a fully 
penetrating well is usually not used to quantify or vertically locate a contaminant plume, since 
groundwater samples collected in wells that are screened over the full thickness of the water-bearing 
zone will be representative of average conditions across the entire monitored interval. However, fully 
penetrating wells can be used to establish the existence of contamination in the water-bearing zone. The 
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well diameter desired depends upon the hydraulic characteristics of the water-bearing zone, sampling 
requirements, drilling method and cost. 

The decision concerning the monitored interval and well depth is based on the following (and possibly 
other) information: 

0 The vertical location of the contaminant source in relation to the water-bearing zone. 

0 The depth, thickness and uniformity of the water-bearing zone. 

0 The anticipated depth, thickness, and characteristics (e.g., density relative to water) of the 
contaminant plume. 

0 Fluctuation in groundwater levels (due to pumping, tidal infiuences, or natural 
recharge/discharge events). 

0 The presence and location of contaminants encountered during drilling. 

0 Whether the purpose of the installation is for determining existence or non-existence of 
contamination or if a particular stratigraphic zone is being investigated. 

0 The analysis of borehole geophysical logs. 

In most situations where groundwater flow lines are horizontal, depending on the purpose of the well and 
the site conditions, monitored intervals are 20 feet or less. Shorter screen lengths (1 to 2 feet) are 
usually required where flow lines are not horizontal, (i.e., if the wells are to be used for accurate 
measurement of the potentiometric head at a specific point). 

Many factors influence the diameter of a monitoring well. The diameter of the monitoring well depends 
on the application. In determining well diameter, the following needs must be considered: 

0 Adequate water volume for sampling. 
0 Drilling methodology. 
0 Type of sampling device to be used. 
0 costs. 

Standard monitoring well diameters are 2. 4, 6. or 8 inches. However, drive points are typically l-l /4 or 
2 inches in diameter. For monitoring programs which require screened monitoring wells, either a P-inch 
or 4-inch-diameter well is preferred. Typically, well diameters greater than 4 inches are used in 
monitoring programs in which open-hole monitoring wells are required. In the smaller diameter wells, 
the volume of stagnant water in the well is minimized, and well construction costs are reduced, however, 
the type of sampling devices that can be used are limited. In specifying well diameter, sampling 
requirements must be considered (up to a total of 4 gallons of water may be required for a single sample 
to account for full organic and inorganic analyses, and split samples). The volume of water in the 
monitoring well available for sampling is dependent on the well diameter as follows: 
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Casing Inside Standing Water Depth to 
Diameter Obtain 1 Gallon Water 

(Inch) (Feet) 

2 6.13 

4 1.53 

6 0.68 

Total Depth of Standing 
Water for 4 Gallons 

(Feet) 

25 

6 

3 

However, if a specific well recharges quickly after purging, then well diameter may not be an important 
factor regarding sample volume requirements. 

Pumping tests for determining aquifer characteristics may require larger diameter wells; however, in 
smalldiameter wells in-situ permeability tests can be performed during drilling or after well installation 
is completed. 

5.2.2 Riser Pipe and Screen Materials 

Well materials are specified by diameter, type of material, and thickness of pipe. Well screens require 
an additional specification of slot size. Thickness of pipe is referred to as “schedule” for polyvinyl 
chloride (PVC) casing and is usually Schedule 40 (thinner wall) or 80 (thicker wall). Steel pipe thickness 
is often referred to as “Strength” and Standard Strength is usually adequate for monitoring well purposes. 
With larger diameter pipe, the wall thickness must be greater to maintain adequate strength. The 
required thickness is also dependent on the method of installation; risers for drive points require greater 
strength than wells installed inside drilled borings. 

The selection of well screen and riser materials depends on the method of drilling, the type of subsurface 
materials the well penetrates, the type of contamination expected, and natural water quality and depth. 
Cost and the level of accuracy required are also important. The materials generally available are Teflon, 
stainless steel. PVC galvanized steel, and carbon steel. Each has advantages and limitations (see 
Attachment A of this guideline for an extensive presentation on this topic). The two most commonly used 
materials are PVC and stainless steel for wells in which screens are installed. Properties of these two 
materials are compared in Attachment B. Stainless steel is preferred where trace metals or organic 
sampling is required: however, costs are high. Teflon materials are extremely expensive, but are 
relatively inert and provide the least opportunity for water contamination due to well materials. PVC has 
many advantages, including low cost, excellent availability, light weight, and ease of manipulation; 
however, there are also some questions about organic chemical sorption and leaching that are currently 
being researched (see Barcelona et al., 1983). Concern about the use of PVC can be minimized if PVC 
wells are used strictly for geohydrologic measurements and not for chemical sampling. The crushing 
strength of PVC may limit the depth of installation, but Schedule 80 materials normally used for wells 
greater than 50 feet deep may overcome some of the problems associated with depth. However, the 
smaller inside diameter of Schedule 80 pipe may be an important factor when considering the size of 
bailers or pumps required for sampling or testing. Due to this problem, the minimum well pipe size 
recommended for Schedule 80 wells is 4-inch I.D. 

Screens and risers may have to be decontaminated before use because oil-based preservatives and oil 
used during thread cutting and screen manufacturing may contaminate samples. Metal pipe, may 
corrode and release metal ions or chemically react with organic constituents, but this is considered by 
some to be less of a problem than the problem associated with PVC material. Galvanized steel is not 
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recommended where samples may be collected for metal analyses, as zinc and cadmium levels in 
groundwater samples may become elevated from leaching of the zinc coating. 

Threaded, flush-joint casing is most often preferred for monitoring well applications. PVC, Teflon, and 
steel can all be obtained with threaded joints at slightly more costs. Welded-joint steel casing is also 
acceptable. Glued PVC may release organic contaminants into the well, and therefore, should not be 
used if the well is to be sampled for organic constituents. 

When the water-bearing zone is in consolidated bedrock,,such as limestone or fractured granite, a well 
screen is often not necessary (the well is simply an open hole in bedrock). Unconsolidated materials, 
such as sands, clay, and silts require a screen. A screen slot size of 0.010 or 0.020 inch is generally 
used when a screen is necessary and the screened interval is artificially packed with a fine sand. The 
slot size controls the quantity of water entering the well and prevents entry of natural materials or sand 
pack. The screen shall pass no more than 10 percent of the pack material, or in-situ aquifer material. 
The rig geologist shall specify the combination of screen slot size and sand pack which will be 
compatible with the water-bearing zone, to maximize groundwater inflow and minimize head losses and 
movement of fines into the wells. For example, as a standard procedure, a Morie No. 1 or No. 10 to 
No. 20 U.S. Standard Sieve size filter pack is typically appropriate for a 0.020~inch slot screen; however, 
a No. 20 to No. 40 U.S. Standard Sieve size filter pack is typically appropriate for a 0.010~inch slot 
screen. 

5.2.3 Annular Materials 

Materials placed in the annular space between the borehole and riser pipe and screen include a sand 
pack when necessary, a bentonite seal, and cement-bentonite grout. The sand pack is usually a fine- 
to medium-grained poorly graded, silica sand and should relate to the grain size of the aquifer sediments. 
The quantity of sand placed in the annular space is dependent upon the length of the screened interval, 
but should always extend at least 1 foot above the top of the screen. At least 1 to 3 feet of bentonite 
pellets or equivalent shall be placed above the sand pack. Cement-bentonite grout (or equivalent) is then 
placed to extent from the top of the bentonite pellets to the ground surface. 

On occasion, and with the concurrence of the involved regulatory agencies, monitoring wells may be 
packed naturally (i.e., no artificial sand pack installed), and the natural formation material is allowed to 
collapse around the well screen after the well is installed. This method has been used where the 
formation material itself is a relatively uniform grain size, or when artificial sand packing is not possible 
due to borehole collapse. 

Bentonite expands by absorbing water and provides a seal between the screened interval and the 
overlying portion of the annular space and formation. Cement-bentonite grout is placed on top of the 
bentonite pellets extending to the surface. The grout effectively seals the well and eliminates the 
possibility for surface infiltration reaching the screened interval. Grouting also replaces material removed 
during drilling and prevents hole collapse and subsidence around the well. A tremie pipe should be used 
to introduce grout from the bottom of the hole upward. to prevent bridging, and to provide a better seal. 
However, in shallow boreholes that don’t collapse, it may be more practical to pour the grout from the 
surface without a tremie pipe. 

Grout is a general term which has several different connotations. For all practical purposes within the 
monitoring well installation industry, grout refers to the solidified material which is installed and occupies 
the annular space above the bentonite pellet seal. Grout, most of the time, is made up of two 
assemblages of material, (e.g., cement-bentonite). A cement-bentonite grout normally is a mixture of 
cement, bentonite, and water at a ratio of one go-pound bag of Portland Type I cement, plus 
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3 to 5 pounds of granular or flake-type bentonite, and 6 gallons of water. A neat cement consists of one 
ninety-pound bag of Portland Type I cement and 6 gallons of water. 

In certain cases, the borehole may be drilled to a depth greater than the anticipated well installation 
depth. For these cases, the well shall be backfilled to the desired depth with bentonite pellets or 
equivalent. A short (l- to 2-foot) section of capped riser pipe sump is sometimes installed immediately 
below the screen, as a silt reservoir, when significant post-development silting is anticipated. This will 
ensure that the entire screen surface remains unobstructed. 

5.2.4 Protective Casing 

When the well is completed and grouted to the surface, a protective steel casing is often placed over the 
top of the well. This casing generally has a hinged cap and can be locked to prevent vandalism. A vent 
hole shall be provided in the cap to allow venting of gases and maintain atmospheric pressure as water 
levels rise or fall in the well. The protective casing has a larger diameter than the well and is set into the 
wet cement grout over the well upon completion. In addition one hole is drilled just above the cement 
collar through the protective casing which acts as a weep hole for the flow of water which may enter the 
annulus during well development, purging, or sampling. 

A protective casing which is level with the ground surface is used in roadway or parking lot applications 
where the top of a monitoring well must be below the pavement. The top of the riser pipe is placed 4 to 
5 inches below the pavement, and a locking protective casing is cemented in place to 3 inches below 
the pavement. A large diameter protective sleeve is set into the wet cement around the well with the top 
set level with the pavement. A manhole-type lid placed over the protective sleeve. The cement should 
be slightly mounded to direct pooled water away from the well head. 

Monitoring Well Installation 

Pertinent data regarding monitoring well installation shall be recorded on log sheets as depicted and 
discussed in SOP SA-6.3. Attachments to this referenced SOP illustrate terms and physical construction 
of various types of monitoring wells. 

53.1 Monitoring Wells in Unconsolidated Sediments 

After the borehole is drilled to the desired depth, well installation can begin. The procedure for well 
installation will partially be dictated by the stability of the formation in which the well is being placed. If 
the borehole collapses immediately after the drilling tools are withdrawn, then a temporary casing must 
be installed and well installation will proceed through the center of the temporary casing, and continue 
as the temporary casing is withdrawn from the borehole. In the case of hollow-stem auger drilling, the 
augers will act to stabilize the borehole during well installation. 

Before the screen and riser pipe are lowered into the borehole, all pipe and screen sections should be 
measured with an engineer’s rule to ensure proper placement. When measuring sections, the threads 
on one end of the pipe or screen must be excluded while measuring, since the pipe and screen sections 
are screwed flush together. 

After the screen and riser pipe are lowered through the temporary casing, the sand pack can be installed. 
A weighted tape measure must be used during the installation procedure to carefully monitor installation 
progress. The sand is poured into the annulus between the riser pipe and temporary casing, as the 
casing is withdrawn. Sand should always be kept within the temporary casing during withdrawal in order 
to ensure an adequate sand pack. However, if too much sand is within the temporary casing (greater 
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than 1 foot above the bottom of the casing) bridging between the temporary casing and riser pipe may 
occur. 

After the sand pack is installed to the desired depth (at least 1 foot above the top of the screen), then 
the bentonite pellet seal (or equivalent), can be installed in the same manner as the sand pack. At least 
1 to 3 feet of bentonite pellets should be installed above the sand pack. 

The cement-bentonite grout is then mixed and either poured or tremied into the annulus as the temporary 
casing or augers are withdrawn. Finally, the protective casing can be installed as detailed in 
Section 5.2.4. 

In stable formations where borehole collapse does not occur, the well can be installed as discussed 
above, and the use of a temporary casing is not needed. However, centralizers may have to be installed, 
one above and one below the screen, to assure enough annular space for sand pack placement. 
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Well Development Methods 

The purpose of well development is to stabilize and increase the permeability of the gravel pack around 
the well screen, and to restore the permeability of the formation which may have been reduced by drilling 
operations. Wells are typically developed until all fine material and drilling water is removed from the 
well. Sequential measurements of pH, conductivity and temperature taken during development may yield 
information (stabilized values) that sufficient development is reached. The selection of the well 
development method shall be made by the rig geologist and is based on the drilling methods, well 
construction and installation details, and the characteristics of the formation that the well is screened in. 
The primary methods of well development are summarized below. A more detailed discussion may be 
found in Driscoll (1986). 

54.1 Overpumping and Backwashing 

Wells may be developed by alternatively drawing the water level down at a high rate (by pumping or 
bailing) and then reversing the flow direction (backwashing) so that water is passing from the well into 
the formation. This back and forth movement of water through the well screen and gravel pack serves 
to remove fines from the formation immediately adjacent to the well, while preventing bridging (wedging) 
of sand grains. Backwashing can be accomplished by several methods, including pouring water into the 
well and then bailing, starting and stopping a pump intermittently to change water levels, or forcing water 
into the well under pressure through a water-tight fitting (“rawhiding”). Care should be taken when 
backwashing not to apply too much pressure, which could damage or destroy the well screen. 

5.4.2 Surging with a Surge Plunger 

A surge plunger (also called a surge block) is approximately the same diameter as the well casing and 
is used to agitate the water, causing it to move in and out of the screens. This movement of water pulls 
fine materials into the well, where they may be removed by any of several methods, and prevents 
bridging of sand particles in the gravel pack. There are two basic types of surge plungers: solid and 
valved surge plungers. In formations with low yields, a valved surge plunger may be preferred, as solid 
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plungers tend to force water out of the well at a greater rate than it will flow back in. Valved plungers 
are designed to produce a greater inflow than outflow of water during surging. 

5.4.3 Compressed Air 

Compressed air can be used to develop a well by either of two methods: backwashing or surging. 
Backwashing is done by forcing water out through the screens, using increasing air pressure inside a 
sealed well, then releasing the pressurized air to allow the water to flow back into the well. Care should 
be taken when using this method so that the water level does not drop below the top of the screen, thus 
reducing well yield. Surging, or the “open well” method, consists of alternately releasing large volumes 
of air suddenly into an open well below the water level to produce a strong surge by virtue of the 
resistance of water head, friction, and inertia. Pumping of the well is subsequently done using the air 
lift method. 

5.4.4 High Velocity Jetting 

In the high velocity jetting method, water is forced at high velocities from a plunger-type device and 
through the well screen to loosen fine particles from the sand pack and surrounding formation. The 
jetting tool is slowly rotated and raised and lowered along the length of the well screen to develop the 
entire screened area. Jetting using a hose lowered into the well may also be effective. The fines washed 
into the screen during this process can then be bailed or pumped from the well. 

6.0 REFERENCES 

Scalf, M. R., J. F. McNabb, W. J. Dunlap, R. L. Cosby, and J. Fryberger, 1981. Manual of Groundwater 
Samplinq Procedures. R. S. Kerr Environmental Research Laboratory, Office of Research and 
Development, U.S. EPA, Ada, Oklahoma. 

Barcelona, M. J., P. P. Gibb and R. A. Miller, 1983. A Guide to the selection of Materials for Monitoring 
Well Construction and Groundwater Sampling, ISWS Contract Report 327, Illinois State Water Survey, 
Champaign, Illinois. 

U.S. EPA, 1980. Procedures Manual for Groundwater Monitorinq of Solid Waste Disposal Facilities. 
Publication SW61 1, Office of Solid Waste, U.S. EPA, Washington, D.C. 

Driscoll, Fletcher G., 1986. Groundwater and Wells. Johnson Division, St. Paul, Minnesota, 1989. 

7.0 RECORDS 

A critical part of monitoring well installation is recording of significant details and events in the site 
logbook or field notebook. The geologist must record the exact depths of significant hydrogeological 
features screen placement, gravel pack placement, and bentonite placement. 

A Monitoring Well Sheet (see Attachments to SOP SA-6.3) shall be completed thus ensuring the uniform 
recording of data for each installation and rapid identification of missing information. Well depth, length, 
materials of construction, length and openings of screen, length and type of riser, and depth and type 
of all backfill materials shall be recorded. Additional information shall include location, installation date, 
problems encountered, water levels before and after well installation, cross-reference to the geologic 
boring log, and methods used during the installation and development process. Documentation is very 
important to prevent problems involving questionable sample validity. Somewhat different information 
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will need to be recorded.depending on whether the well is completed in overburden, in a confined layer, 
in bedrock with a cased well, or as an open hole in bedrock. 

The quantities of sand, bentonite, and grout placed in the well are also important. The geologist shall 
calculate the annular space volume and have a general idea of the quantity of material needed to fill the 
annular space. Volumes of backfill significantly higher than the calculated volume may indicate a 
problem such as a large cavity, while a smaller backfill volume may indicate a cave-in. Any problems 
with rig operation or down-time shall be recorded and may affect the driller’s final fee. 
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AlTACHMENT A 

RELATIVE COMPATiBlLllY OF RIGID WELL CASING MATERIAL (PERCENT) 

Type of Casing Material 

Potentially-Deteriorating pVC , Galvanized Carbon Lo-carbon Stainless Stainless 
Substance Steel Steel Steel Steel 304 Steel 316 Teflon* 

Buffered Weak Acid 100 56 51 59 97 100 100 

Weak Acid 98 59 43 47 96 100 100 

Mineral Acid/ 
High Solids Content 100 48 57 60 80 82 100 

Aqueous/Organic 
Mixtures 64 69 73 73 98 100 100 

Percent Overall Rating 91 58 56 59 93 96 100 

Preliminarv Rankinq of Rinid Materials: 

1 Teflon” 5 Lo-Carbon Steel 
2 Stainless Steel 316 6 Galvanized Steel 
3. Stainless Steel 304 7 Carbon Steel 
4 PVC 1 

* Trademark of DuPont 

RELATIVE COMPATIBILITY OF SEMI-RIGID OR ELASTOMERIC MATERIALS (PERCENT) 

Potentially- 
Type of Casing Material 

Deteriorating 
Substance 

PVC pP PE PE 
Flexible Conv. Linear 

PMM Viton”* Silicone Neoprene Teflon’* 

Buffered Weak Acid 97 97 100 97 90 92 87 85 100 

Weak Acid 92 90 94 96 78 78 75 75 100 

Mineral Acid/ 
High Solids Content 100 100 100 100 95 100 78 82 100 

Aqueous/Organic 
Mixtures 62 71 40 60 49 78 49 44 100 

Percent Overall 
Rating 88 90 84 88 78 87 72 72 1.00 

Preliminarv Rankinq of Semi-Riqid or Elastomeric Materials: 

1 TeflonQ 
2 Polypropylene (PP) 
3. PVC Flexible/PE Linear 
4 Viton” 

* Trademark of DuPont 

5 PE Conventional 
6 Plexiglas/Lucite (PMM) 
7 Silicone/Neoprene 

Source: Barcelona et al., 1983 
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A-ITACHMENT B 

COMPARISON OF STAINLESS STEEL AND PVC FOR MONITORING WELL CONSTRUCTION 

Characteristic 

Strength 

Weight 

cost 

Corrosivity 

Ease of Use 

Preparation for 
Use 

Interaction with 
Contaminants* 

Stainless Steel PVC 

Use in deep wells to prevent Use when shear and compressive 
compression and closing of strength are not criiical. 
screen/riser. 

Relatively heavier. Light-weight: floats in water. 

Relatively expensive. Relatively inexpensive. 

Deteriorates more rapidly in corrosive Non-corrosive -- may deteriorate in 
water. presence of ketones, aromatics, alkyl 

sulfides, or some chlorinated 
hydrocarbons. 

Difficult to adjust size or length in the Easy to handle and work with in the 
field. field. 

Should be steam cleaned organics will Never use glue fittings -- pipes should 
be subsequently sampled. be threaded or pressure fiied. 

Should be steam cleaned when used 
for monitoring wells. 

May sorb organic or inorganic May sorb or release organic 
substances when oxidized. substances. 

* See also Attachment A. 
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1.0 PURPOSE 

The purpose of this procedure is to provide general reference information regarding the sampling of 
groundwater wells. 

2.0 SCOPE 

This procedure provides information on proper sampling equipment, onsite water quality testing, and 
techniques for groundwater sampling. Review of the information contained herein will facilitate planning 
of the field sampling effort by describing standard sampling techniques. The techniques described shall 
be followed whenever applicable, noting that site-specific conditions or project-specific plans may require 
modifications to methodology. 

3.0 GLOSSARY 

Conductance - The conductance of a conductor 1 centimeter long and 1 square centimeter in cross- 
sectional area. For groundwater measurements, a volume of water contained in a 1 cm x 1 cm sample 
container (the water acts as the conductor). Conductivity and specific conductance are used 
synonymously. 

Electrolytic Cell - An electrochemical cell in which electrical energy is supplied from an external source. 
This cell functions in much the same way as a galvanic cell, only the current flows in the opposite 
direction due to the external source of applied voltage. Electrolytic cells are used in dissolved oxygen 
measurement. 

Galvanic Cell - A electrochemical cell in which chemical energy is spontaneously converted to electrical 
energy. The electrical energy produced is supplied to an external circuit. Galvanic cells are used in 
dissolved oxygen measurement. 

Ohm - Standard unit of electrical resistance (R). Used in specific conductance measurement. A siemen 
(or umho) is the standard unit of electrical conductance, the inverse of the ohm. 

Oxidation-Reduction Potential (ORP\ - A measure of the activity ratio of oxidizing and reducing species 
as determined by the electromotive force developed by a noble metal electrode, immersed in water, as 
referenced against a standard hydrogen electrode. 

pH - The negative logariihm (base 10) of the hydrogen ion activity. The hydrogen ion activity is related 
to the hydrogen ion concentration, and, in a relatively weak solution, the two are nearly equal. Thus, for 
all practical purposes, pH is a measure of the hydrogen ion concentration. 

pH Paper - Indicator paper that turns different colors depending on the pH of the solution to which it is 
exposed. Comparison with color standards supplied by the manufacturer will then give an indication of 
the solution’s pH. 

Resistance - A measure of the solution’s ability to oppose the passage of electrical current. For metals 
and solutions, resistance is defined by Ohm’s Law, E = IR, where E is the potential difference, I is the 
current, and R is the resistance. Used in measurement of specific conductance. 
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4.0 RESPONSIBILITIES 

Project Hvdrooeoloqist - Responsible for selecting and detailing the specific groundwater sampling 
techniques, onsite water quality testing (type, frequency, and location), and equipment to be used, and 
providing detailed input in this regard to the project plan documents. The project hydrogeologist is also 
responsible for properly briefing and overseeing the performance of the site sampling personnel. 

Project Geoloqist - is primarily responsible for the proper acquisition of the groundwater samples. 
He/she is also responsible for the actual analyses of onsite water quality samples, as well as instrument 
calibration, care, and maintenance. When appropriate, such responsibilities may be performed by other 
qualified personnel (e.g., field technicians). 

5.0 PROCEDURES 

5.1 General 

To be useful and accurate, a groundwater sample must be representative of the particular zone of the 
water being sampled. The physical, chemical, and bacteriological integrity of the sample must be 
maintained from the time of sampling to the time of analysis in order to keep any changes in water 
quality parameters to a minimum. 

Methods for withdrawing samples from completed wells include the use of pumps, compressed air, 
bailers, and various types of samplers. The primary considerations in obtaining a representative sample 
of the groundwater are to avoid collection of stagnant (standing) water in the well and to avoid physical 
or chemical alteration of the water due to sampling techniques. In a non-pumping well, there will be little 
or no vertical mixing of water in the well pipe or casing, and stratification will occur. The well water in 
the screened section will mix with the groundwater due to normal flow patterns, but the well water above 
the screened section will remain isolated and become stagnant. To safeguard against collecting non- 
representative stagnant water in a sample, the following approach shall be followed prior to sample 
acquisition: 

1. All monitoring wells shall be purged prior to obtaining a sample. Evacuation of three to five 
volumes is recommended prior to sampling. In a high-yielding groundwater formation and 
where there is no stagnant water in the well above the screened section, extensive evacuation 
prior to sample withdrawal is not as critical. 

2. For wells that can be purged dry, the well shall be evacuated and allowed to recover prior 
to sample acquisition. If the recovery rate is fairly rapid, evacuation of more than one volume 
of water is required. 

3. For high-yielding monitoring wells which cannot be evacuated to dryness, there is no 
absolute safeguard against contaminating the sample with stagnant water. One of the 
following techniques shall be used to minimize this possibility: 

l A submersible pump or the intake line of a surface pump or bailer shall be placed just 
below the water surface when removing the stagnant water and lowered as the water 
level drops. Three to five volumes of water shall be removed to provide reasonable 
assurance that all stagnant water has been evacuated. Once this is accomplished, a 
bailer or other approved device may be used to collect the sample for analysis. 
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0 The intake line of the sampling pump (or the submersible pump itself) shall be placed 
near the bottom of the screened section, and approximately one casing volume of 
water shall be pumped from the well at a low purge rate, equal to the well’s recovery 
rate (low flow sampling). 

Stratification of contaminants may exist in the aquifer. Concentration gradients as a result of mixing and 
dispersion processes, layers of variable permeability, and the presence of separate-phase product (i.e, 
floating hydrocarbons) may cause stratification. Excessive pumping or improper sampling methods can 
dilute or increase the contaminant concentrations in the recovered sample compared to what is 
representative of the integrated water column as it naturally occurs at that point, thus the result Is the 
collection of a non-representative sample. 

5.2 Samplinca, Monitorinq, and Evacuation Equipment 

Sample containers shall conform with the guidelines expressed in SQP SA-6.1. 

The following equipment shall be on hand when sampling ground water wells (reference SOPS SA-5.1 
and SA-7.1): 

Sample packaoinq and shippinq equipment - Coolers for sample shipping and cooling, 
chemical preservatives, appropriate sampling containers and filler, ice, labels and chain-of- 
custody documents. 

Field tools and instrumentation - Thermometer, pH paper/meter, camera and film (l 
appropriate), appropriate keys (for locked wells), engineer’s rule, water level indicator, specific 
conductivity meter, and turbidity meter (as applicable). 

Pumps 

Shallow-well pumps: Centrifugal, pitcher, suction, or peristaltic pumps with droplines, 
air-lift apparatus (compressor and tubing) where applicable. 

Deep-well pumps: Submersible pump and electrical power-generating unit, or air-lift 
apparatus where applicable. 

Other samplinq equipment - Bailers and inert line with tripod-pulley assembly (if necessary). 
Bailers or submersible centrifugal pumps shall be used to obtain samples for volatile organics 
from shallow and deep groundwater wells. 

Pails - Plastic, graduated. 

Decontamination solutions - Deionized water, laboratory detergents, 10% nitric acid solution 
(as required), and analytical-grade solvents (e.g., methanol, acetone, hexane), as required. 

Ideally, sample withdrawal equipment shall be completely inert, economical, easily cleaned, cleaned prior 
to use, reusable, able to operate at remote sites in the absence of power sources, and capable of 
delivering variable rates for well flushing and sample collection. 
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3 
5.3 Calculations of Well Volume 

To insure that the proper volume of water has been removed from the well prior to sampling it is first 
necessary to know the volume of standing water in the well pipe. This volume can be easily calculated 
by the following method. Calculations shall be entered in the site logbook or field notebook or on a 
sample log sheet form (see SOP SA6.3): 

0 Obtain all available information on well construction (location, casing, screens, etc.). 

0 Determine well or casing diameter. 

0 Measure and record static water level (depth below ground level or top of casing reference 
point). 

0 Determine depth of well by sounding using a clean, decontaminated, weighted tape measure. 

0 Calculate number of linear feet of static water (total depth or length of well pipe minus the 
depth to static water level). 

0 Calculate one static well volume in gallons V = (0.163XT)(r2) 

where: V = Static volume of well in gallons. 
T = Thickness of water table in the well measured in feet (i.e., linear 

feet of static water). 
r = Inside radius of well casing in inches. 
0.163 = A constant conversion factor which compensates for the 

conversion of the casing radius from inches to feet, the 
conversion of cubic feet to gallons, and pi. 

l Per evacuation volumes discussed above, determine the minimum amount to be evacuated 
before sampling. 

5.4 Evacuation of Static Water (Purging) 

5.4.1 General 

The amount of purging a well shall receive prior to sample collection will depend on the intent of the 
monitoring program and the hydrogeologic conditions. Programs to determine overall quality of water 
resources may require long pumping periods to obtain a sample that is representative of a large volume 
of that aquifer. The pumped volume may be specified prior to sampling so that the sample can be a 
composite of a known volume of the aquifer. Alternately the well can be pumped until the parameters 

such as temperature, electrical conductance, pH. and turbidity (as applicable), have stabilized. Onsite 
measurements of these parameters shall be recorded in the site logbook, field notebook, or on 
standardized data sheets. 
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5.4.2 Evacuation Devices 

The following discussion is limited to those devices commonly used at hazardous waste sites. 
Attachment A provides guidance on the proper evacuation device to use for given sampling situations. 
Note that all of these techniques involve equipment which is portable and readily available. 

Bailers _ 

Bailers are the simplest evacuation devices used and have many advantages. They generally consist of 
a length of pipe with a sealed bottom (bucket-type bailer) or, as is more useful and favored, with a ball 
check-valve at the bottom. An inert line is used to lower the bailer and retrieve the sample. 

Advantages of bailers include: 

0 Few limitations on size and materials used for bailers. 
l No external power source needed. 
0 Bailers are inexpensive, and can be dedicated and hung in a well to reduce the chances of 

cross-contamination. 
0 There is minimal outgassing of volatile organics while the sample is in the bailer. 
0 Bailers are relatively easy to decontaminate. 

Limitations on the use of bailers include the following: 

0 It is time consuming to remove stagnant water using a bailer. 
0 Transfer of sample may cause aeration. 
0 Use of bailers is physically demanding, especially in warm temperatures at protection levels 

above Level D. 

Suction Pumps 

There are many different types of inexpensive suction pumps including centrifugal, diaphragm, peristaltic, 
and pitcher pumps. Centrifugal and diaphragm pumps can be used for well evacuation at a fast pumping 
rate and for sampling at a low pumping rate. The peristaltic pump is a low volume pump that uses 
rollers to squeeze a flexible tubing, thereby creating suction. This tubing can be dedicated to a well to 
prevent cross contamination. The pitcher pump is a common farm hand-pump. 

These pumps are all portable, inexpensive and readily available. However, because they are based on 
suction, their use is restricted to areas with water levels within 20 to 25 feet of the ground surface. A 
significant limitation is that the vacuum created by these pumps can cause significant loss of dissolved 
gases and volatile organics. 

Air-Lift Samolers 

This group of pump samplers uses gas pressure either in the annulus of the well or in a venturi to force 
the water up a sampling tube. These pumps are also relatively inexpensive. Air (or gas)-lift samplers 
are more suitable for well development than for sampling because the samples may be aerated, leading 
to pH changes and subsequent trace metal precipitation, or loss of volatile organics. 
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Submersible Pumps 

Submersible pumps take in water and push the sample up a sample tube to the surface. The power 
sources for these samplers may be compressed gas or electricity. The operation principles vary and the 
displacement of the sample can be by an inflatable bladder, sliding piston, gas bubble, or impeller. 
Pumps are available for 24nchdiameter wells and larger. These pumps can lift water from considerable 
depths (several hundred feet). 

Limitations of this class of pumps include: 

0 They may have low delivery rates. 
0 Many models of these pumps are expensive. 
0 Compressed gas or electric power is needed. 
0 Sediment in water may cause clogging of the valves or eroding the impellers with some of 

these pumps. 
l Decontamination of internal components can be difficult and time-consuming. 

5.5 Onsite Water Quality Testing 

This section describes the procedures and equipment required to measure the following parameters of 
an aqueous sample in the field: 

0 PH 
0 Specific Conductance 
0 Temperature 
0 Dissolved Oxygen (DO) Concentration 
l Oxidation Reduction Potential 
0 Certain Dissolved Constituents Using Specific ton Elements 
0 Turbidity 

This section is applicable for use in an onsite groundwater quality monitoring program to be conducted 
at a hazardous or nonhazardous site. The procedures and equipment described are applicable to 
groundwater samples and are not, in general, subject to solution interferences from color, turbidity, and 
colloidal material or suspended matter. 

This section provides general information for measuring the parameters listed above with instruments and 
techniques in common use. Since instruments from different manufacturers may vary, review of the 
manufacturer’s literature pertaining to the use of a specific instrument is required before use. 

5.5.1 Measurement of pH 

5.5.1.1 General 

Measurement of pH is one of the most important and frequently used tests in water chemistry. 
Practically every phase of water supply and wastewater treatment such as acid-base neutralization, water 
softening, and corrosion control is pH dependent. Likewise, the pH of leachate can be correlated with 
other chemical analyses to determine the probable source of contamination. It is therefore important that 
reasonably accurate pH measurements be taken. 
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Two methods are given for pH measurement: the pH meter and pH indicator paper. The indicator paper 
is used when only a rough estimate of the pH is required, and the pH meter when a more accurate 
measurement is needed. The response of a pH meter can be affected to a slight degree by high levels 
of colloidal or suspended solids, but the effect is usually small and generally of little significance. 
Consequently, specific methods to overcome this interference are not described. The response of pH 
paper is unaffected by solution interferences from color, turbidity, colloidal or suspended materials unless 
extremely high levels capable of coating or masking the paper are encountered. In such cases, use of 
a pH meter is recommended. 

5.5.1.2 Principles of Eouioment Operation 

Use of pH papers for pH measurement relies on a chemical reaction caused by the acidity or basicity 
of the solution created by the addition of the water sample reacting with the indicator compound on the 
paper. Various types of pH papers are available, including litmus (for general acidity or basicfty 
determination) and specific pH range hydrion paper. 

Use of a pH meter relies on the same princrple as other ion-specific electrodes. Measurement relies on 
establishment of a potential difference across a glass or other type of membrane in response to (in this 
instance, hydrogen) ion concentration across that membrane. The membrane is conductive to ionic 
species and, in combination with a standard or reference electrode, a potential difference proportional 
to the ion concentration is generated and measured. 

5.5.1.3 Equipment 

The following equipment is needed for taking pH measurements: 

0 Stand-alone 150 portable pH meter, or combination meter (e.g., Horiba U-l 0), or combination 
meter equipped with an in-line sample chamber. 

0 Combination electrode with polymer body to fit the above meter (alternately a pH electrode 
and a reference electrode can be used if the pH meter is equipped with suitable electrode 
inputs). 

l Buffer solutions, as specified by the manufacturer. 

l pH indicator paper, to cover the pH range 2 through 12. 

0 Manufacturer’s operation manual. 

5.5.1.4 Measurement Techniques for Field Determination of pH 

pH Meter 

The following procedure is used for measuring pH with a pH meter (meter standardization is according 
to manufacturer’s instructions): 

0 Inspect the instrument and batteries prior to initiation of the field effort. 

0 Check the integrity of the buffer solutions used for field calibration. Buffer solutions need to 
be changed often as a result of degradation upon exposure to the atmosphere. 
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Immerse the tip of the electrodes in water overnight. If this is not possible due to field 
conditions, immerse the electrode tip in water for at least an hour before use. The electrode 
tip may be immersed in a rubber or plastic sack containing buffer solution for field transport 
or storage. This is not applicable for all electrodes as some must be stored dry. 

If applicable, make sure all electrolyte solutions within the electrode(s) are at their proper 
levels and that no air bubbles are present within the electrode(s). 

Calibrate on a daily use basis following manufacturer’s instructions. Record calibration data 
on an equipment calibration log sheet. 

Immerse the electrode(s) in the unknown solution, slowly stirring the probe until the pH 
stabilizes. Stabilization may take several seconds to minutes. If the pH continues to drift, 
the sample temperature may not be stable, a physical reaction (e.g., degassing) may be 
taking place in the sample, or the meter or electrode may be malfunctioning. This must be 
clearly noted in the logbook. 

Read and record the pH of the solution. pH shall be recorded to the nearest 0.1 pH unit. 
Also record the sample temperature. 

Rinse the electrode(s) with deionized water. 

Store the electrode(s) in an appropriate manner when not in use. 

Any visual observation of conditions which may interfere with pH measurement, such as oily materials, 
or turbidity, shall be noted. 

pH Paper 

Use of pH paper is very simple and requires no sample preparation, standardization, etc. pH paper is 
available in several ranges, including wide-range (indicating approximately pH 1 to 12), mid-range 
(approximately pH 0 to 6, 6 to 9, 8 to 14) and narrow-range (many available, with ranges as narrow as 
1.5 pH units). The appropriate range of pH paper shall be selected. If the pH is unknown the 
investigation shall start with wide-range paper and proceed with successively narrower range paper until 
the sample pH is adequately determined. 

5.5.2 Measurement of Specific Conductance 

5.5.2.1 General 

Conductance provides a measure of dissolved ionic species in water and can be used to identify the 
direction and extent of migration of contaminants in groundwater or surface water. It can also be used 
as a measure of subsurface biodegradation or to indicate alternate sources of groundwater 
contamination. 

Conductivity is a numerical expression of the ability of a water sample to carry an electric current. This 
value depends on the total concentration of the ionized substances dissolved in the water and the 
temperature at which the measurement is made. The mobility of each of the various dissolved ions, their 
valences, and their actual and relative concentrations affect conductiviiy. 

I 
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It is important to obtain a specific conductance measurement soon after taking a sample, since 
temperature changes, precipitation reactions, and absorption of carbon dioxide from the air all affect the 
specific conductance. 

5.5.2.2 Principles of Equipment Operation 

An aqueous system containing ions will conduct an electric current. In a direct-current field, the positive 
ions migrate toward the negative electrode, while the negatively charged ions migrate toward the positive 
electrode. Most inorganic acids, bases and salts (such as hydrochloric acid, sodium carbonate, or 
sodium chloride, respectively) are relatively good conductors. Conversely, organic compounds such as 
sucrose or benzene, which do not disassociate in aqueous solution, conduct a current very poorly, if at 
all. 

A conductance cell and a Wheatstone Bridge (for the measurement of potential difference) may be used 
for measurement of electrical resistance. The ratio of current applied to voltage across the cell may also 
be used as a measure of conductance. The core element of the apparatus is the conductivity cell 
containing the solution of interest. Depending on ionic strength of the aqueous solution to be tested, 
a potential difference is developed across the cell which can be converted directly or indirectly 
(depending on instrument type) to a measurement of specific conductance. 

5.5.2.3 Equipment 

The following equipment is needed for taking specific conductance (SC) measurements: 

0 Stand alone portable conductivity meter, or combination meter (e.g., Horiba U-10) or 
combination meter equipped with an in-line sample chamber. 

l Calibration solution, as specified by the manufacturer. 
0 Manufacturer’s operation manual. 

A variety of conductivity meters are available which may also be used to monitor salinity and 
temperatures. Probe types and cable lengths vary, so equipment must be obtained to meet the specific 
requirement of the sampling program, 

5.5.2.4 Measurement Techniques for Specific Conductance 

The steps involved in taking specific conductance measurements are listed below (standardization is 
according to manufacturer’s instructions): 

l Check batteries and calibrate instrument before going into the field. 

0 Calibrate on a daily use basis, according to the manufacturer’s instructions and record all 
pertinent information on an equipment calibration log sheet. Potassium chloride solutions 
with a SC closest to the values expected in the field shall be used for calibration. Attachment 
B provides guidance in this regard. 

0 Rinse the cell with one or more portions of the sample to be tested or with deionized water. 

‘L 
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0 Immerse the electrode in the sample and measure the conductivity. Adjust the temperature 
setting to the sample temperature (ii applicable). 

0 Read and record the results in a field logbook or sample log sheet. 

l Rinse the electrode with deionized water. 

If the specific conductance measurements become erratic, recalibrate the instrument and see the 
manufacturer’s instructions for details. 

5.5.3 Measurement of Temperature 

5.5.3.1 General 

In combination with other parameters, temperature can be a useful indicator of the likelihood of biological 
action in a water sample. It can also be used to trace the flow direction of contaminated groundwater.’ 
Temperature measurements shall be taken in-situ, or as quickly as possible in the field. Collected water 
samples may rapidly equilibrate with the temperature of their surroundings. 

5.5.3.2 Equipment 

Temperature measurements may be taken with alcohol-toluene, mercury filled or dial-type thermometers. 
In addition, various meters such as specific conductance or dissolved oxygen meters, which have 
temperature measurement capabilities, may also be used. Using such instrumentation along with suitable 
probes and cables, in-situ measurements of temperature at great depths can be performed. 

5.5.3.3 Measurement Techniques for Water Temperature 

If a thermometer is used to determine the temperature for a water sample: 

0 Immerse the thermometer in the sample until temperature equilibrium is obtained (l- 
3 minutes). To avoid the possibility of cross-contamination, the thermometer shall not be 
inserted into samples which will undergo subsequent chemical analysis. 

0 Record values in a field logbook or sample log sheet. 

If a temperature meter or probe is used, the instrument shall be calibrated according to manufacturer’s 
recommendations. 

5.5.4 Measurement of Dissolved Oxygen Concentration 

5.5.4.1 General 

Dissolved oxygen (DO) levels in natural water and wastewater depend on the physical, chemical and 
biochemical activities in the water body. Conversely, the growth of many aquatic organisms as well as 
the rate of corrosivity, are dependent on the dissolved oxygen concentration. Thus, analysis for 
dissolved oxygen is a key test in water pollution and waste treatment process control. If at all possible, 
DO measurements shall be taken in-situ, since concentration may show a large change in a short time 
if the sample is not adequately preserved. 
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The monitoring method discussed herein is limited to the use of dissolved oxygen meters only. Chemical 
methods of analysis (i.e., Winkler methods) are available, but require more equipment and greater sample 
manipulation. Furthermore, DO meters, using a membrane electrode, are suitable for highly polluted 
waters, because the probe is completely submersible, and is not susceptible to interference caused by 
color, turbidity, colloidal material or suspended matter. 

5.5.4.2 Principles of Equipment Operation 

Dissolved oxygen probes are normally electrochemical cells that have two solid metal electrodes of 
different nobility immersed in an electrolyte. The electrolyte is retained by an oxygen-permeable 
membrane. The metal of highest nobility (the cathode) is positioned at the membrane. When a suitable 
potential exists between the two metals, reduction of oxygen to hydroxide ion (OH) occurs at the 
cathode surface. An electrical current is developed that is directly proportional to the rate of arrival of 
oxygen molecules at the cathode. 

Since the current produced in the probe is directly proportional to the rate of arrival of oxygen at the 
cathode, it is important that a fresh supply of sample always be in contact with the membrane. 
Otherwise, the oxygen in the aqueous layer along the membrane is quickly depleted and false low 
readings are obtained. It is therefore necessary to stir the sample (or the probe) constantly to maintain 
fresh solution near the membrane interface. Stirring, however, shall not be so vigorous that additional 
oxygen is introduced through the air-water interface at the sample surface. To avoid this possibility, 
some probes are equipped with stirrers to agrtate the solution near the probe, while leaving the surface 
of the solution undisturbed. 

Dissolved oxygen probes are relatively unaffected by interferences. Interferences that can occur are 
reactions with oxidizing gases (such as chlorine) or with gases such as hydrogen sulfide, which are not 
easily depolarized from the indicating electrode. If a gaseous interference is suspected, it shall be noted 
in the field log book and checked if possible. Temperature variations can also cause interference 
because probes exhibit temperature sensitivity. Automatic temperature compensation is normally 
provided by the manufacturer. 

5.5.4.3 Equipment 

The following equipment is needed to measure dissolved oxygen concentration: 

a Stand alone portable dissolved oxygen meter, or combination meter (e.g., Horiba U-lo), or 
combination meter equipped with an In-line sample chamber. 

0 Sufficient cable to allow the probe to contact the sample. 
l Manufacturer’s operation manual. 

5.5.4.4 Measurement Techniques for Dissolved Oxvoen Determination 

Probes differ as to specifics of use. Follow the manufacturer’s instructions to obtain an accurate reading. 
The following general steps shall be used to measure the dissolved oxygen concentration: 

0 The equipment shall be calibrated and have its batteries checked in the warehouse before 
going to the field. 

01X511/P 
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The probe shall be conditioned in a water sample for as long a period as practical before use 
in the field. Long periods of dry storage followed by short periods of use in the field may 
result in inaccurate readings. 

The instrument shall be calibrated in the field according to manufacturer’s recommendations 
or in a freshly air-saturated water sample of known temperature. Dissolved oxygen values 
for air-saturated water can be determined by consulting a table listing oxygen solubilities as 
a function of temperature and salinity (see Attachment C). 

Record all pertinent information on an equipment calibration sheet. 

Rinse the probe with deionized water. 

Immerse the probe in the sample. Be sure to provide for sufficient flow past the membrane 
by stirring the sample. Probes without stirrers placed in wells can be moved up and down. 

Record the dissolved oxygen content and temperature of the sample in a field logbook or 
sample log sheet. 

Rinse the probe with deionized water. 

Recalibrate the probe when the membrane is replaced, or as needed. Follow the 
manufacturer’s instructions. 

Note that in-situ placement of the probe is preferable, since sample handling is not involved. This 
however, may not always be practical. Be sure to record whether the liquid was analyzed in-situ, or if 
a sample was taken. 

Special care shall be taken during sample collection to avoid turbulence which can lead to increased 
oxygen solubilization and positive test interferences. 

5.5.5 Measurement of Oxidation-Reduction Potential 

5.5.5.1 General 

The oxidation-reduction potential (ORP) provides a measure of the tendency of organic or inorganic 
compounds to exist in an oxidized state. The ORP parameter therefore provides evidence of the 
likelihood of anaerobic degradation of biodegradable organics or the.ratio of activities of oxidized to 
reduced species in the sample. 

5.5.5.2 Principles of Equipment Operation 

When an inert metal electrode, such as platinum, is immersed in a solution, a potential is developed at 
that electrode depending on the ions present in the solution. If a reference electrode is placed in the 
same solution, an ORP electrode pair is established. This electrode pair allows the potential difference 
between the two electrodes to be measured and is dependent on the concentration of the ions in 
solution. By this measurement, the ability to oxidize or reduce species in solution may be determined. 
Supplemental measurements, such as dissolved oxygen, may be correlated with ORP to provide a 
knowledge of the quality of the solution, water, or wastewater. 
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5.5.5.3 Eauipment 

The following equipment is needed for measuring the oxidation-reduction potential of a solution: 

0 Portable pH meter or equivalent, with a millivolt scale. 
0 Platinum electrode to fit above pH meter. 
0 Reference electrode such as a calomel, silver-silver chloride, or equivalent. 
0 Reference solution as specified by the manufacturer. 
l Manufacturer’s operation manual. 

5.5.5.4 Measurement Techniques for Oxidation-Reduction Potential 

The following procedure is used for measuring oxidation-reduction potential: 

0 The equipment shall be calibrated and have its batteries checked before going to the field. 

a Check that the platinum probe is clean and that the platinum bond or tip is unoxidized. If 
dirty, polish with emery paper or, if necessary, clean the electrode using aqua regia, nitric 
acid, or chromic acid, in accordance with manufacturer’s instructions. 

0 Thoroughly rinse the electrode with deionized water. 

0 Verify the sensitivity of the electrodes by noting the change in millivolt reading when the pH 
of the test solution is altered. The ORP will increase when the pH of the test solution 
decreases and the ORP will decrease if the test solution pH is increased. Place the sample 
in a clean container and agitate the sample. Insert the electrodes and note the ORP drops 
sharply when the caustic is added (i.e., pH is raised) thus indicating the electrodes are 
sensitive and operating properly. If the ORP increases sharply when the caustic is added, 
the polarity is reversed and must be corrected in accordance with the manufacturer’s 
instructions. If the ORP does not respond as above when the caustic is added, the 
electrodes shall be cleaned and the above procedure repeated. 

0 After the assembly has been checked for sensitivii, wash the electrodes with three changes 
of water or by means of a flowing stream of deionized water from a wash bottle. Place the 
sample in a clean container and insert the electrodes. Set temperature compensator 
throughout the measurement period. Read the millivolt potential of the solution, allowing 
sufficient time for the system to stabilize and reach temperature equilibrium. Measure 
successive portions of the sample until readings on two successive portions differ by no more 
than 10 mV. A system that is very slow to stabilize properly will not yield a meaningful ORP. 
Record all results in a field logbook or sample logsheet. including ORP (to nearest 10 mV), 
sample temperature and pH at the time of measurement. 

5.6.6 Measurement of Turbidity 

5.5.6.1 General 

Turbidity in water is caused by suspended matter, such as clay, silt, finely divided organic and inorganic 
matter, soluble colored organic compounds, and microscopic organisms, including plankton. Turbidity 
is an expression of the optical property that causes light to be scattered and absorbed rather than 
transmitted in a straight line through the sample. 

7 
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It is important to obtain a turbidity reading immediately after taking a sample, since irreversible changes 
in turbidity may occur if the sample is stored too long. 

5.5.6.2 Principles of Eauioment Operation 

Turbidity is measured by the Nephelometric Method. This method is based on a comparison of the 
intensity of light scattered by the sample under defined conditions with the intensity of light scattered by 
a standard reference suspension under the same conditions. The higher the scattered light intensity, the 
higher the turbidity. 

Formazin polymer is used as the reference turbidity standard suspension because of its ease of 
preparation combined with a higher reproducibility of its light-scattering properties than clay or turbid 
natural water. The turbidity of a specified concentration of formazin suspension is defined as 40 
nephelometric units. This same suspension has an approximate turbidity of 40 Jackson units when 
measured on the candle turbidmeter. Therefore, nephelometric turbidity units (NTU) based on the 
formazin preparation will approximate units derived from the candle turbidimeter but will not be identical 
to them. 

5.5.6.3 Equipment 

The following equipment is needed for turbidity measurement: 

0 Stand alone portable turbidity meter, or combination meter (e.g., Horiba U-lo), or 
combination meter equipped with an in-line sample chamber. 

0 Calibration solution, as specified by the manufacturer. 

l Manufacturer’s operation manual. 

5.5.6.4 Measurements Techniques for Specific Conductance 

The steps involved in taking turbidity measurements are listed below (standardization is according to 
manufacturer’s instructions): 

0 Check batteries and calibrate instrument before going into the field. 

l Check the expiration date (etc.) of the solutions used for field calibration. 

0 Calibrate on a daily use basis, according to the manufacturer’s instructions and record all 
pertinent information on an equipment calibration log sheet. 

l Rinse the cell with one or more portions of the sample to be tested or with deionized water. 

0 Immerse the probe in the sample and measure the turbidity. The reading must be taken 
immediately as suspended solids will settle over time resulting in a lower, inaccurate turbidity 
reading. 
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0 Read and record the results in a field logbook or sample log sheet. Include a physical 
description of the sample, including color, qualitative estimate of turbidity, etc. 

a Rinse the electrode with deionized water. 

5.6 Sampling 

5.6.1 Sampling Plan 

The sampling approach consisting of the following, shall be developed as part of the project plan 
documents which are approved prior to beginning work in the field: 

Background and objectives of sampling. 

Brief description of area and waste characterization. 

Identification of sampling locations, with map or sketch, and applicable well construction data 
(well size, depth, screened interval, reference elevation). 

Intended number, sequence volumes, and types of samples. If the relative degrees of 
contamination between wells is unknown or insignificant, a sampling sequence which 
facilitates sampling logistics may be followed. Where some wells are known or strongly 
suspected of being highly contaminated, these shall be sampled last to reduce the risk of 
cross-contamination between wells as a result of the sampling procedures. 

Sample preservation requirements. 

Work schedule. 

List of team members. 

List of observers and contacts, 

Other information, such as the necessity for a warrant or permission of entry, requirement for 
split samples, access problems, location of keys, etc. 

Sampling Methods 

The collection of a groundwater sample consists of the following steps: 

1. The site Health & Safety Officer (or designee) will first open the well cap and use volatile 
organic detection equipment (PID or FID) on the escaping gases at the well head to 
determine the need for respiratory protection. 

2. When proper respiratory protection has been donned, sound the well for total depth and 
water level (using clean equipment) and record these data on a groundwarer sampling log 
sheet (see SOP SA6.3); then calculate the fluid volume in the well pipe (as previously 
described in this SOP). 

3. Calculate well volume to be removed as stated in Section 5.3. 
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5.7 

57.1 

Select the appropriate purging equipment (see Attachment A). If an electric submersible 
pump with packer is chosen, go to Step 10. 

Lower the purging equipment or intake into the well to a short distance below the water level 
and begin water removal. Collect the purged water and dispose of it in an acceptable 
manner (as applicable). Lower the purging device, as required, to maintain submergence. 

Measure the rate of discharge frequently. A graduated bucket and stopwatch are most 
commonly used; other techniques include use of pipe trajectory methods, weir boxes or flow 
meters. 

Observe the peristaltic pump intake for degassing “bubbles.” If bubbles are abundant and 
the intake is fully submerged, this pump is not suitable for collecting samples for volatile 
organics. Never collect volatile organics samples using a vacuum pump. 

Purge a minimum of three to five casing volumes before sampling. In low-permeability strata 
(i.e., if the well is pumped to dryness), one volume will suffice. Purged water shall be 
collected in a designated container and disposed in an acceptable manner. 

If sampling using a pump, lower the pump intake to midscreen (or the middle of the open 
section in uncased wells) and collect the sample. If sampling wfth a bailer, lower the bailer 
to the sampling level before filling. 

(For pump and packer assembly only). Lower the assembly into the well so that the packer 
is positioned just above the screen or open section. Inflate the packer. Purge a volume 
equal to at least twice the screened interval (or unscreened open section volume below the 
packer) before sampling. Packers shall always be tested in a casing section above ground 
to determine proper inflation pressures for good sealing. 

In the event that recovery time of the well is very slow (e.g., 24 hours or greater), sample 
collection can be delayed until the followrng day. If the well has been purged early in the 
morning, sufficient water may be standing in the well by the day’s end to permit sample 
collection. If the well is incapable of producing a sufficient volume of sample at any time, 
take the largest quantity available and record this occurrence in the site logbook. 

Fill sample containers (preserve and label as described in SOP SA-6.1). 

Replace the well cap and lock as appropriate. Make sure the well is readily identifiable as 
the source of the samples. 

Process sample containers as described in SOP SA-6.1. 

Decontaminate equipment as described in SOP SA-7.1. 

Low Flow Puming and Samplinq 

Scope 81 Application 

Low flow purging and sampling techniques are sometimes required for groundwater sampling activities. 
The purpose of low flow purging and sampling is to collect groundwater samples that contain 

- 
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“representative” amounts of mobile organic and inorganic constituents in the vicinity of the selected open 
well interval, at near natural flow conditions. The minimum stress procedure emphasizes negligible water 
level drawdown and low pumping rates in order to collect samples with minimal alterations in water 
chemistry. This procedure is designed primarily to be used in wells with a casing diameter of 2 inches 
or more and a saturated screen, or open interval, length of ten feet or less. Samples obtained are 
suitable for analyses of common types of groundwater contaminants (volatile and semi-volatile organic 
compounds, pesticides, PCBs. metals and other inorganic ions [cyanide, chloride, sulfate, etc.]). This 
procedure is not designed to collect non-aqueous phase liquids samples from wells containing light or 
dense non-aqueous phase liquids (LNAPLs or DNAPLs), using the low flow pumps. 

The procedure is flexible for various well construction types and groundwater yields. The goal of the 
procedure is to obtain a turbidity level of less than 5 NTU and to achieve a water level drawdown of less 
than 0.3 feet during purging and sampling. If these goals cannot be achieved, sample collection can take 
place provided the remaining criteria in this procedure are met. 

5.7.2 Equipment 

The following equipment is required (as applicable) for low flow purging and sampling: 

Adjustable rate, submersible pump (e.g., centrifugal or bladder pump constructed of stainless steel 
or Teflon). Peristaltic pumps may be used only for inorganic sample collection. 

Disposable clear plastic bottom filling bailers may be used to check for and obtain samples of 
LNAPLs or DNAPLs. 

Tubing - Teflon, Teflon lined polyethylene. polyethylene, PVC, tygon steel tubing can be used to 
collect samples for analysis, depending on the analyses to be performed and regulatory 
requirements. 

Water level measuring device, 0.01 foot accuracy, (electronic devices are preferred for tracking 
water level drawdown during all pumping operations). 

Flow measurement supplies. 

Interface probe, if needed. 

Power source (generator. nitrogen tank, etc.). If a gasoline generator is used, it must be located 
downwind and at a safe distance from the well so that the exhaust fumes do not contaminate the 
samples. 

Indicator parameter monitoring instruments - pH, turbidity, specific conductance, and temperature. 
Use of a flow-through cell is recommended. Optional Indicators - eH and dissolved oxygen, Row- 
through cell is required. Standards to perform field calibration of instruments. 

Decontamination supplies. 

Logbook(s), and other forms (e.g., well purging forms). 

Sample Bottles. 

‘c1 
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0 Sample preservation supplies (as required by the analytical methods). 

0 Sample tags or labels. 

a Well construction data, location map, field data from last sampling event. 

0 Field Sampling Plan. 

0 PID or FID instrument for measuring VOCs (volatile organic compounds). 

5.7.3 Purging and Sampling Procedure 

Use a submersible pump to purge and sample monitoring wells which have a 2.0 inch or greater well 
casing diameter. 

Measure and record the water level immediately prior to placing the pump in the well. 

Lower pump, safety cable, tubing and electrical lines slowly into the well so that the pump intake is 
located at the center of the saturated screen length of the well. If possible keep the pump intake at least 
two feet above the bottom of the well, to minimize mobilization of sediment that may be present in the 
bottom of the well. Collection of turbid free water samples may be difficult lf there is three feet or less 
of standing water in the well. 

When starting the pump, slowly increase the pump speed until a discharge occurs. Check water level. 
Adjust pump speed to maintain little or no water level drawdown. The target drawdown should be less 
than 0.3 feet and it should stabilize. If the target of less than 0.3 feet cannot be achieved or maintained, 
the sampling is acceptable if remaining criteria in the procedure are met. Subsequent sampling rounds 
will probably have intake settings and extraction rates that are comparable to those used in the initial 
sampling rounds. 

Monitor water level and pumping rate every three to five minutes (or as appropriate) during purging. 
Record pumping rate adjustments and depths to water. Pumping rates should, as needed, be reduced 
to the minimum capabilities of the pump (e.g., 0.10.2 l/min) to ensure stabilization of indicator 
parameters. Adjustments are best made in the first fifteen minutes of pumping in order to help minimize 
purging time. During initial pump start-up, drawdown may exceed the 0.3 feet target and then recover 
as pump flow adjustments are made (minimum purge volume calculations should utilize stabilized 
drawdown values, not the initial drawdown). If the recharge rate of the well is less than minimum 
capability of the pump do not allow the water level to fall to the intake level (if the static water level is 
above the screen, avoid lowering the water level into the screen). Shut off the pump if either of the 
above is about to occur and allow the water level to recover. Repeat the process until field indicator 
parameters stabilize and the minimum purge volume is removed. The minimum purge volume with 
negligible drawdown (0.3 feet or less) is two saturated screen length volumes. In situations where the 
drawdown is greater than 0.3 feet and has stabilized, the minimum purge volume is two times the 
saturated screen volume plus the stabilized drawdown volume. After the minimum purge volume is 
attained (and field parameters have stabilized) begin sampling. For low yields wells, commence sampling 
as soon as the well has recovered sufficiently to collect the appropriate volume for all anticipated 
samples. 

During well purging, monitorfield indicator parameters (turbidity, temperature, specific conductance, pH, 
etc.) every three to five minutes (or as appropriate). Purging is complete and sampling may begin when 
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all field indicator parameters have stabilized (variations in values are within ten percent of each other, pH 
+/- 0.2 units, for three consecutive readings taken at three to fife minute intervals). If the parameters 
have stabilized, but turbidity remains above 5 NTU goal, decrease pump flow rate, and continue 
measurement of parameters every three to five minutes. If pumping rate cannot be decreased any 
further and stabilized turbidity values remain above 5 NTU goal record this information. Measurements 
of field parameters should be obtained (as per Section 5.5) and recorded. 

VOC samples are preferably collected first and directly into pre-preserved sample containers. Fill all 
sample containers by allowing the pump discharge to Row gently down the inside of the container with 
minimal turbulence. 

If the water column in the pump tubing collapses (water does not completely fill the tubing) before exiting 
the tubing, use one of the following procedures to collect VOC samples: (1) Collect the non-VOCs 
samples first, then increase the flow rate incrementally until the water column completely fills the tubing, 
collect the sample and record the new flow rate; (2) reduce the diameter of the existing tubing until the 
water column fills the tubing either by adding a connector (Teflon or stainless steel), or clamp which 
should reduce the flow rate by constricting the end of the tubing; (3) insert a narrow diameter Teflon tube 
into the pump’s tubing so that the end of the tubing is in the water column and the other end of the 
tubing protrudes beyond the pump’s tubing, collect sample from the narrow diameter tubing. 

Prepare samples for shipping as per SOP SA-8.1, 
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ATTACHMENT A 

PURGING EQUIPMENT SELEC ‘ION 

Peristaltic Vacuum 
Diaphragm 

Bailer Pump Pump Air-lift “Trash” 
Pump 

Diameter Casing 

1.25Inch Water level 
c 25 feet I x (XIXI x 
Water Level 
> 25 feet 

> 
P-Inch Water level 

c 25 feet X I 
Water Level 
> 25 feet X I 

X X 
1 

Cinch Water level 
-c 25 feet 

Water Level 
> 25 feet 

dlnch 
I 

Water level 
< 25 feet 

X 
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ATTACHMENT A 
PURGING EQUIPMENT SELECTION 
PAGE 3 

Maximum 

Model Principle of Outside 
Manufacturer Construction Materials Lift Range Delivery Rates 1982 

Name/Number Operation Drey$r’ (w/Lines and Tubing) (fl) or Volumes Price 

(Inches) 
(Dollars) 

t 
Randolph Austin Model 500 Portable; peristaltic (Not submersible) 

To. Vari-Ffow Pump (suction) <0.5/NA Rubber, Tygonc, or O-30 See comments $1,200- 

Neoprenee 1,300 

Robert Bennett Portable; piston SS, Teflon@, Delrine 
co. Model 180 (positive 1 .a/22 O-500 $2,600- 

displacement) PP, Vito@, acrylic, PE O-l ,800 mL/min 2,790 

Slope Indicator Model 514124 Portable; gas drive 

Co. (SINCO) Pneumatic (positive 19110 PVC, nylon o-1,100 250 mL/ $250-350 
Water Sampler displacement) 

flushing cycle 

Fc$nst Canada 5W Water Portable; grab 
(positive 19127 PVC, brass, nylon, $1,300- 

Sampler displacement) Neoprene* O-330 500 mL 
1wJ 

TM20 Mfg. Co., Std Bai,er 
Inc. 

Portable. grab 
(positive 
displacement) 

l.@gyust PVC, PP 250 mL/ft of No limit bailer $20-60 

TIMCO 
Air or Gas Lift Portable; gas drive 

Sampler (positive 1 66130 PVC, Tygona, Teflona O-150 350 mL/ $100-206 
displacement) 

flushing cycle 

Tole Devices Co. Sampling Portable; bladder SS, silicone, Delrine, Woo- 
Pump (positive 1.38/40 Tygone 

O-125 O-4,000 mL/min 
displacement) 

, OgO 

Construction Material Abbreviations: 

PE Polyethylene 

KC 
Polypropylene 
Polyvinyl chloride 

ss Stainless steel 
PC Polycarbonate 
EPDM Ethylene-propylene diene (synthetic rubber) 

Other Abbreviations: 

NA Not applicable 
AC Alternating current 
DC Direct current 

NOTE: Other manufacturers market pumping devices which could be used for groundwater sampling, though not expressly designed for this purpose. The list is no 
meant to be all-inclusive and listing does not constitute endorsement for use. Information in the table is from sales literature and/or personal communication 
No skimmer, scavenger-type, or high-capacity pumps are included. 

Source: Barcelona et al., 1983. 

Comments 

flow rate dependent on motor and 
tubing selected; AC operated; other 
models available. 

Requires compressed gas; water 
level indicator and flow meter; 
custom models available. 

Requires compressed gas; SS 
available; piezometer model 
available; dedicated model 
available. 

Requires compressed gas; custom 
nodels available. 

Dther sizes, materials, models 
nvailable; optional bottom-emptying 
device available; no solvents used. 

qequires compressed gas; other 
sizes, materials, models available; 
IO solvents used. 

Compressed gas required; DC 
:ontrol module; custom built. 
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ATTACHMENT B 

SPECIFIC CONDUCTANCE OF 1 MOLAR KCI 
AT VARIOUS TEMPERATURES’ 

Data derived from the International Criiical 
Tables l-3-8. 
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ATTACHMENT C 

VARIATION OF DISSOLVED OXYGEN CONCENTRATION IN WATER 
AS A FUNCTION OF TEMPERATURE AND SALINITV 
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AlTACHMENT C 
VARIATION OF DISSOLVED OXYGEN CONCENTRATlON IN WATER 
AS A FUNCTION OF TEMPERATURE AND SALINITY 
PAGE TWO 

Note: In a chloride solution, conductivity can be roughly related to chloride concentration 
(and therefore, used to correct measured D.O. concentration) using Attachment B. 
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1.0 PURPOSE 

This procedure discusses the methods used to collect surface, near surface, and subsurface soil 
samples. Additionally, it describes the method for sampling of test pits and trenches to determine 
subsurface soil and rock conditions, and recover small-volume or bulk samples. 

2.0 SCOPE 

This procedure is applicable to the collection of surface, near surface and subsurface soils for laboratory 
testing, which are exposed through hand digging, hand augering, drilling,or machine excavating at 
hazardous substance sites. 

3.0 GLOSSARY 

Comoosite Sample - A composite sample exists as a combination of more than one sample at various 
locations and/or depths and times, which is homogenized and treated as one sample. This type of 
sample is usually collected when determination of an average waste concentration for a specific area is 
required. Composite samples are not to be collected for volatile organics analysis. - 

Grab Sample - One sample collected at one location and at one specific time. 

Non-Volatile Sample - A non-volatile sample includes all other chemical parameters (e.g., semivolatiles, 
pesticides/PCBs, metals, etc.) and those engineering parameters that do not require undisturbed soil for 
their analysis. 

Hand Auqer - A sampling device used to extract soil from the ground in a relatively undisturbed form. 

Thin-Walled Tube Sampler -A thin-walled metal tube (also called a Shelby tube) used to recover relatively 
undisturbed soil samples. These tubes are available in various sizes, ranging from 2 to 5 inches outside 
diameter (OD) and from 18 to 54 inches in length. 

Split-Barrel Sampler - A steel tube, split in half lengthwise, with the halves held together by threaded 
collars at either end of the tube. Also called a split-spoon sampler, this devise can be driven into 
resistant materials using a driie weight mounted in the drilling string. A standard split-barrel sampler is 
typically available in two common lengths, providing either 20-inch or 26-inch longitudinal clearance for 
obtaining 18-inch or 24-inch-long samples, respectively. These split-barrel samplers commonly range 
in size from 2-inch OD to 3-l /2 inch OD. The larger sizes are commonly used when a larger volume of 
sample material is required. 

Test Pit and Trench - Open, shallow excavations, typically rectangular (if a test pit) or longitudinal (ii a 
trench), excavated to determine the shallow subsurface conditions for engineering, geological, and soil 
chemistry exploration and/or sampling purposes. These pits are excavated manually or by machine 
(e.g., backhoe, clamshell, trencher excavator, or bulldozer). 

4.0 RESPONSIBILITIES 

Project Manaqer - The Project Manager is responsible for determining sampling objectives, as well as, 
the field procedures used in the collection of soil samples. Additionally, in consultation with other project 
personnel (geologist, hydrogeologist, etc.), the Project Manager establishes the need for test pits or 
trenches, and determines their approximate locations and dimensions. 
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Site Safetv Officer (SSO) - The SSO (or a qualified designee) is responsible for air quality monitoring 
during sampling, boring and excavation activities, to ensure that workers and offsite (downwind) 
individuals are not exposed to hazardous levels of airborne contaminants. The SSO/designee may also 
be required to advise the FOL on other safety-related matters regarding boring, excavation and sampling, 
such as mitigative measures to address potential hazards from unstable trench walls, puncturing of 
drums or other hazardous objects, etc. 

Field Operations Leader (FOL) - The FOL is responsible for finalizing the location of surface, near surface, 
and subsurface (hand and machine borings, test pits/trenches) soil samples. He/she is ultimately 
responsible for the sampling and backfilling of boreholes, test pits and trenches and for adherence to 
OSHA regulations during these operations. 

Proiect Geoloqist/Sampler - The project geologist/sampler is responsible for the proper acquisition of 
soil samples and the completion of all required paperwork (i.e., sample log sheets, field notebook, 
boring logs, test pit logs, container labels, custody seals, and chain-of-custodies). 

5.0 PROCEDURES 

5.1 Overview 

Soil sampling is an important adjunct to groundwater monitoring. Sampling of the soil horizons above 
the groundwater table can detect contaminants before they have migrated into the water table, and can 
establish the amount of contamination sorbed on aquifer solids that have the potential of contributing 
to groundwater contamination. 

Soil types can vary considerably on a hazardous waste site. These variations, along with vegetation, can 
effect the rate of contaminant migration through the soil. It is important, therefore, that a detailed record 
be maintained during the sampling operations, particularly noting the location, depth, and such 
characteristics as grain size, color, and odor. Subsurface conditions are often stable on a daily basis 
and may demonstrate only slight seasonal variation especially with respect to temperature, available 
oxygen and light penetration. Changes in any of these conditions can radically alter the rate of chemical 
reactions or the associated microbiological community, thus further altering specific site conditions. As 
a result. samples must be kept at their at-depth temperature or lower, protected from direct light, sealed 
tightly in approved glass containers and be analyzed as soon as possible. 

The physical properties of the soil, its grain size. cohesiveness. associated moisture, and such factors 
as depth to bedrock and water table, will limit the depth from which samples can be collected and the 
method required to collect them. Often this information on soil properties can be obtained from 
published soil surveys available through the U.S. Geological Surveys and other government or farm 
agencies. It is the intent of this procedure to present the most commonly employed soil sampling 
methods used at hazardous waste sites. 

5.2 Soil Sample Collection 

5.2.1 Procedure for Collecting Volatile Soil Samples 

Volatile samples are only collected as grab samples and maintained and handled in as near an 
undisturbed state as possible. The sample is transferred directly into an approved glass container with 
a teflon lined cap. The sample must be packed down as much as possible to reduce air space within 
the sample container to an absolute minimum. Also, a properly filled volatile organics sample container 
will have no head space. 

I 
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5.2.2 Procedure for Collecting Non-Volatile Soil Samples 

Non-volatile soil samples may be collected as either grab or composite samples. The non-volatile soil 
sample is thoroughly mixed in a stainless steel or disposable, inert plastic tray, using a stainless steel 
trowel or other approved tool, then transferred into the appropriate sample container(s). Head space 
is permitted in a non-volatile soil sample container to allow for sample expansion. 

to acquire undisturbed samples of soil for purposes of engineering paramet 
permeability), a thin-walled, seamless tube sampler (Shelby tube) will be employed. 

2. 

3. 

4. 

5. 

6. 

all surface debris (e.g., vegetation, roots, twigs, etc.) from the specific samp 
nd clean out the borehole to the sampling depth, being careful to minimi 

the material to be sampled. In saturated material, wit 

The use of botto arge bits or jetting through an open-tube sampl ean out the borehole 
shall not be allow e of any sidedischarge bits is permitted. 

A stationary piston-type may be required to limit urbance and aid in retaining 
the sample. Either the Ily operated or control treated-type of stationary piston 
sampler may be used. Prior to borehole, check to ensure that 
the sampler head contains a ssary to keep water in the rods 
from pushing the sample out rawal and to maintain a suction 
within the tube to help retain the samp 

To minimize chemical reaction between the e and the sampling tube, brass tubes may be 
required, especially if the tube is stored f ded time prior to testing. While steel tubes 
coated with shellac are less expensiv e more reactive, and shall only be used 

sampling or if chemical reaction is not 
of the hole and the water level in the 

a continuous and rapid motion, 
without impacting or twisting. farther than the length provided 
for the soil sample. Allow ab inches in the tube for cutt 

Upon removal of the s tube from the hole, measure the I 
also the length penetr 

f sample in the tube and 
emove disturbed material in the uppe the tube and measure 

the length of sam . After removing at least an inch of soil f 
disk, seal both ends of the tube with at least 

WIII prevent the wax from entering the sample. 
d of the tube prior to sealing with wax. Place plastic ca 

e the caps in place, and dip the ends in wax. 

to the tube as required and record sample number, depth, penetration, 
label. Mark the “up” direction on the side of the tube with indelible i 
sample. Complete Chain-of-Custody and other required forms (see 

ow tubes to freeze, and store the samples vertically with the same orientation they 

I 

I 

m 

m 

m 
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p of sample is up) in a cool place out of the sun at all tim 
resilient packing material to reduce shock, vibrati 

Thin-walled undisturbed tu ncy of the soil to be 
sampled. Often, very loos ers, and soils with a 

evices such as Denison or 

5.3 Surface Soil Sampling 

The simplest, most direct method of collecting surface soil samples (most commonly collected to a depth 
of 6 inches) for subsequent analysis is by use of a stainless steel trowel. 

In general, the following equipment is necessary for obtaining surface soil samples: 

Stainless steel trowel. 

Real-time air monitoring instrument (e.g., PID, FID, etc.). 

Latex gloves. 

Required Personal Protective Equipment (PPE). 

Required paperwork. 

Required decontamination equipment. 

Required sample container(s). 

Wooden stakes or pin flags. 

Sealable polyethylene bags (i.e., Ziploc baggies). 

Heavy duty cooler. 

Ice (if required) double-bagged in sealable polyethylene bags. 

Chain-of-custody records and custody seals. 

When acquiring surface soil samples, the following procedure shall be used: 

1. Carefully remove vegetation, roots, twigs, litter, etc., to expose an adequate soil surface area to 
accommodate sample volume requirements. 

2. Using a decontaminated stainless steel trowel, follow the procedure cited in Section 5.2.1 for 
collecting a volatile soil sample. 

I 

I 
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3. Thoroughly mix (in-situ) a sufficient amount of soil to fill the remaining sample containers and 
transfer the sample into those containers utilizing the same stainless steel trowel employed above. 
Cap and securely tighten all sample containers. 

4. Affii a sample label to each container. Be sure to fill out each label carefully and clearly, 
addressing all the categories described in SOP SA-6.3. 

5. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 

5.4 Near-Surface Soil Samplinq 

Collection of samples from near the surface (depth of 6-18 inches) can be accomplished with tools such 
as shovels and stainless steel trowels. 

The following equipment is necessary to collect near surface soil samples: 

0 Clean shovel. 

0 Plus the equipment listed under Section 5.3 of this procedure. 

To obtain near-surface soil samples, the following protocol shall be observed: 

1. With a clean shovel, make a series of vertical cuts to the depth required in the soil to form a square 
approximately 1 foot by 1 foot. 

2. Lever out the formed plug and scrape the bottom of the freshly dug hole with a decontaminated 
stainless steel trowel to remove any loose soil. 

3. Follow steps 2 through 10 listed under Section 5.3 of this procedure. 

5.5 Subsurface Soil Samplinq With a Hand Auger 

A hand augering system generally consists of a variety of all stainless steel bucket bits (i.e., cylinders 
6-l /2” long, and 2-3/4”, 3-l /4”, and 4” in diameter), a series of extension rods (available in 2’, 3’, 4’ and 
5’ lengths), and a cross handle. A larger diameter bucket bit is commonly used to bore a hole to the 
desired sampling depth and then withdrawn. In turn, the larger diameter bit is replaced with a smaller 
diameter bit, lowered down the hole, and slowly turned into the soil at the completion depth 
(approximately 6”). The apparatus is then withdrawn and the soil sample collected. 

The hand auger can be used in a wide variety of soil conditions. It can be used to sample soil both from 
the surface, or to depths in excess of 12 feet. However, the presence of rock layers and the collapse 
of the borehole normally contribute to its limiting factors. 

To accomplish soil sampling using a hand augering system, the following equipment is required: 

l Complete hand auger assembly (variety of bucket bit sizes). 

l Stainless steel mixing bowls. 

0 Plus the equipment listed under Section 5.3 of this procedure. 
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To obtain soil samples using a hand auger, the following procedure shall be followed: 

1. Attach a properly decontaminated bucket bit to a clean extension rod and further attach the cross 
handle to the extension rod. 

2. Clear the.area to be sampled of any surface debris (vegetation, twigs, rocks, litter, etc.). 

3. Begin augering (periodically removing accumulated soils from the bucket bit) and add additional 
rod extensions as necessary. Also, note (in a field notebook or on standardized data sheets) any 
changes in the color, texture or odor of the soil. 

4. After reaching the desired depth, slowly and carefully withdraw the apparatus from the borehole. 

5. Remove the soiled bucket bit from the rod extension and replace it with another properly 
decontaminated bucket bit. The bucket bit used for sampling is commonly smaller in diameter than 
the bucket bit employed to initiate the borehole. 

6. Carefully lower the apparatus down the borehole. Care must be taken to avoid scraping the 
borehole sides. 

7. Slowly turn the apparatus until the bucket bit is advanced approximately 6 inches. 

8. Discard the top of the core (approximately l”), which represents any loose material collected by 
the bucket bit before penetrating the sample material. 

9. Fill volatile sample container(s), using a property decontaminated stainless steel trowel, with sample 
material directly from the bucket bit. Refer to Section 5.2.1 of this procedure. 

10. 

11. 

Utilizing the above trowel, remove the remaining sample material from the bucket bit and place into 
a properly decontaminated stainless steel mixing bowl and thoroughly homogenize the sample 
material prior to filling the remaining sample containers. Refer to Section 5.2.2 of this procedure. 

Follow steps 4 through 10 listed under Section 5.3 of this procedure. 

5.6 Subsurface Soil Sampling With a Split-Barrel Sampler (ASTM Dl58684) 

Split-barrel (split-spoon) samplers consist of a heavy carbon steel or stainless steel sampling tube that 
can be split into two equal halves to reveal the soil sample (see Attachment A). A drive head is attached 
to the upper end of the tube and serves as a point of attachment for the drill rod. A removable tapered 
nosepiece/drive shoe attaches to the lower end of the tube and facilitates cutting. A basket-like sample 
retainer can be fitted to the lower end of the split tube to hold loose, dry soil samples in the tube when 
the sampler is removed from the drill hole. This split-barrel sampler is made to be attached to a drill rod 
and forced into the ground by means of a 140-lb. or larger casing driver. 

Split-barrel samplers are used to collect soil samples from a wide variety of soil types and from depths 
greater than those attainable with other soil sampling equipment. 
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The following equipment is used for obtaining split-barrel samples: 

0 Drilling equipment (provided by subcontractor). 

0 Split-barrel samplers (O.D. 2 inches, I.D. l-3/8 inches, either 20 inches or 26 inches long); 
Larger O.D. samplers are available if a larger volume of sample is needed. 

0 Driie weight assembly, 140~lb. weight, driving head and guide permitting free fall of 
30 inches. 

l Stainless steel mixing bowls. 

l Plus equipment listed under Section 5.3 of this procedure. 

The following steps shall be followed to obtain split-barrel samples: 

1. Remove the drive head and nosepiece, and open the sampler to reveal the soil sample. 
Immediately scan the sample core with a real-time air monitoring instrument (e.g., OVA, HNU, etc.). 
Carefully separate the soil core, with a decontaminated stainless steel knife or trowel, at about 
6-inch intervals while scanning the center of the core for el,evated readings. Also scan stained soil, 
soil lenses, and anomalies (if present), and record readings. 

2. Collect the volatile sample from the center of the core where elevated readings occurred. If no 
elevated readings where encountered the sample material should still be collected from the core’s 
center (this area represents the least disturbed area with minimal atmospheric contact). Refer to 
Section 52.1 of this procedure. 

3. Using the same trowel, remove remaining sample material from the split-barrel sampler (except for 
the small portion of disturbed soil usually found at the top of the core sample) and place the soil 
into a decontaminated stainless steel mixing bowl. Thoroughly homogenize the sample material. 
prior to filling the remaining sample containers. Refer to Section 5.2.2 of this procedure. 

4. Follow steps 4 through 10 listed under Section 5.3.3 of this procedure. 

5.7.1 Applicability 

n presents routine test pit or trench excavation techniques and specialized tee 
certain conditions. 

During the excavat d safety concerns 
arise which contra 
stabilized (before entry into th oden or steel support 
structures. Personnel ent ive gases and oxygen- 
deficient environment ed before entry, and 

rotective clothing is mandatory. 
re entry by one of the investigat 
1910.120, and 29 CFR 1910.134. 
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In some cases, a pumping system 
ed to control water levels within the pit, providing that pumped water can be adequately sto 

If data on soils at depths greater than 15 feet are required, the data are usually 
st borings instead of test pits. 

wastes may be brought to the surface by excavation equip 
the site or returned to the subsurface, must be properly hand 

eral, state, and local regulations. 

Trench Excavation 

These procedures methods for excavating and logging test trenches excavated to 
determine subsurf ock conditions. Test pit operations shall and documented as 
described in SOP 

Test pits and trenches may be ed by hand or by powe it detailed description 
of the nature and contaminatio in-situ materials. The s will depend primarily 
on the following: 

l The purpose and extent of 
l The space required for efficie 
0 The chemicals of concern. 
0 The economics and efficiency of 

Test pits normally have a cross section that i 
wide and may be extended for any length 
following table, which is based on equipment 

The lateral limits ation of trenches and the position of test pits shall be y marked on area 
e positioning is required to indicate the location of highly hazar waste materials, 

dangerous conditions, the limits of the excavation shall be survey 
f the depth of buried materials is needed for design or environme 

elevation of the ground surface at the test pit or trench location shall also 
test pit/trench will not be surveyed immediately, it shall be 

placed in the ground at the margin of the excavation 
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porary staging area and spoils pile will be predicated based on site conditions and wind direct 
e the test pit is made. Prior to excavation, the area can be surveyed by magnetometer or 

to identify the presence of underground utilities or drums. 

exceeds 4 feet and people will be entering the pit or trench, Occupational Saf 
) requirements must be met (e.g., walls must be braced with 

samples shall be gathered without entering the pit. S 
all soils can be taken with telescoping poles, etc. 

Dewatering may be r ottom of the pit from 
heaving, and to n for excavations in 
cohesionless mat the groundwater table. Liquids rem result of dewatering 
operations must be hand1 otentially contaminated materials. Pr es for the collection and 
disposal of such materials s be discussed in the site-specific p 

5.7.3 Sampling in Test Pit 

5.7.3.1 General 

Test pits and trenches are usually logg ated. Records of each test pit/trench will 
be made as described in SOP SA-6.3. ude plan and profile sketches of the test 
pit/trench showing materials encountere and distribution in the pit/trench, and sample 
locations. These records also include safety an ple screening information. 

Entry of test pits by personnel is extremely dan hall be avoided unless absolutely necessary. 
Pits more than 4 feet deep must be shor e “buddy” system must be used, and all 
applicable Health and Safety and OSHA r 

The final depth and type of sa ed from each tes determined at the time the test 
pit is excavated. Sufficient lyzed to quantify contaminant 
distribution as a function of de es of each waste phase and any 
fluids encountered in each test ay also be collected. 

In some cases, samples of ay be extracted from the test pit for rea other than waste sampling 
ante, to obtain geotechnical information. S formation would include 
h, etc., and could therefore entail the collecti urbed (grab or bulk) 
-carved or pushed/driven) samples, which c ted for geotechnical 

s of such explorations are very similar to those of sh 
pits offer a faster, more cost-effective method of sampling 

Backhoe or other excavating machinery. 

Shovels, picks and hand augers, stainless steel trowels. 
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Sample container - bucket with locking lid for large samples; appropriate bottleware 
chemical or geotechnical analysis samples. 

lyethyfene bags for enclosing sample containers: buckets. 

ote sampler consisting of 1 O-foot sections of steel conduit (1 -inch-diameter), h 
t angle adapter for conduit (see Attachment B). 

The methods discus 
required, see Section 

this section refer to test pit sampling from grade leve 

l Excavate trenc in several depth increments. After each ent, the operator will 
watt while the r inspects the test pit from grade level ide if conditions are 

(Monitoring of volatiles by the S also be used to evaluate 
the need for sa ractical depth increments range 

The backhoe operator, who will hav best view of the test pit, wi mediately cease digging if: 

0 Any fluid phase or groundw eepage is encounte 

a Any drums, other potential wast ions or utility lines are encountered. 

This action is necessary to permit proper samplin 
protocol. Depending upon the conditions encount 
carefully with the backhoe. 

test pit and to prevent a breach of safety 
be required to excavate more slowly and 

For obtaining test pit samples from grade le edure shall be followed: 

Remove loose material to the test extent possible 

Secure walls of pit if 
would justify the exp ring the walls. All ob 
be taken from the grou 

Samples of the te aterial are to be obtained either directly 
or from the mater nce it has been deposited o 

rects the backhoe operator to re 
e test pit/trench. The bucket is b 

e sampler and/or SSO then approach 
ization (HNU) or flame ionization (OV 

the bucket or pile and placed in sam 
I trowel or spatula. 

posite sample is desired, several depths 
and a bucket is filled from each area. It 

oratory conditions. However, if c 
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shall be filled from materials that have been transferred into a mixing bucket 
homogenized. Note that homogenization/compositing is not applicable for samples 
subjected to volatile organic analysis. 

the remote sampler shown in Attachment 8, samples can be taken at the d 
e side wall or bottom of the pit. The face of the pit/trench shal 

The sample shall then be collected directly into the sample jar, b 
inating the need to utilize samplers and minimizing th 
. The sample jar is then capped, removed from the ass 

entation as described in SOP SA6.3. 

Samples can also be obtain 
conditions preclude obtaining s mples from the back et (e.g., excessive mixing of soils 
or wastes within the test pit/trench small discrete zones within the test 
pit are required. This approach may e any seepage occurring at discrete 
levels or zones in the test pit that are n ccessible with r 

In general, personnel shall sample and log p rom the ground surface, except as provided 
for by the following criteria: 

0 The project will benefit significantly improved quality of the logging and sampling 
data obtained if personnel enter a rather than conduct such operations from the 
ground surface. 

0 There is no practical alternat 

l The Site Safety Offic ines that such action e accomplished without breaching 
site safety protocol. etermination will be based ctual monitoring of the pit/trench 
after it is dug (inc at a mrnimum. measurements tile organics, explosive gases 
and available oxy 

If these conditi 

technical professional determines that the ch is stable or is made 
e sidewalls or using shoring) prior to entr any personnel. OSHA 

rence 1) must be stnctly implemented. 

satisfied, one person will enter the pit/trench. On pote azardous waste 
be dressed in safety gear as required by the conditions in 

ed to a safety rope and continuously monitored while in the pit. 

idual will be fully dressed in protective clothing including a self-contained brea 
dby during all pit entry operations. The individual entering the pit will remain th 

od as practical, commensurate with performance of his/her work. After removin 
ples shall be obtained with a decontaminated trowel or spoon. As an added p 

e to keep the backhoe bucket in the test pit when personnel are working below grade. 
onnel can either stand in or near the bucket while performing sample operations. In the event 

7 

I 
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Cave-in they can either be lifted clear in the bucket, or at least climb up on the backhoe arm to reacj 

Geotechnical Samplinq 

to the equipment described in Section 5.7.3.2, the following equipment is 

equipment, similar to that used in shallow drilled bori 
ich can be pushed or driven into the floor of the tes 

(i.e., a sledge hammer) or pushing (i.e., the b 
Vance the sampler into the soil. 

oe bucket) equipment 

0 Knives, spatulas, a ther suitable devices for trimming -carved samples. 

0 Suitable containers (b wax, etc. for holding and safely 
transporting collected SOI 

0 Geotechnical equipment (p ane, etc.) for field testing collected soil 
samples for classification an 

Disturbed grab or bulk geotechnical soil sa 
as comparable soil samples for chemical a 
plastic-lined sacks (larger samples), which will 
type are usually tested for their index 
bulk samples are usually required to 

collected for most soils in the same manner 
collected samples may be stored in jars or 

eir moisture content. Smaller samples of this 

Relatively undisturbed samples are extracted in co Is using open tube samplers, and 
such samples are then tested in chnical laborat eir strength, permeability and/or 
compressibility. The techniques f ratting and preserving amples are similar to those used 
in performing Shelby tube sa rings, except that the sam anced by hand or backhoe, 
rather than by a drill rig. Als er may be extracted from it by excavation around the 
sampler when it is difficult t s entry of the test pit, the 
requirements described i 
shall be pushed or driv the desired sampling 
elevations. Extracti ppropriate, because 
the sample will not the correct orientation. 

r the backhoe may be used to drive or push the sampler or tu 
wood over the top of the sampler or sampling tube to prevent 

of the sample. Pushing the sampler with a constant thrust is always pre 
blows, thus minimizing disturbance to the sample. If the sample can 

it at least two revolutions (to shear off the sample at the bottom), hand-excavate t 
m around the sides of the sampler. If hand-excavation requires entry of the test 
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crew shall photograph all significant features e 
e photograph a scale to show dimensions. Ph 

e number, test pit number, depth, description of feature, a 

After inspection, backfill material shall be r nder the direction of the FOL. 

If a low permeability la r contaminated flow 

5.8 Records 

Either a single Sample Log Sheet (see Attachment C-l) or a multiple Sample Log Sheet (see 
Attachment C-2) must be completed by the site geologist/sampler. All soil sampling locations must be 
documented by tying in the location of two or more nearby permanent landmarks (building, telephone 
pole, fence, etc.) and shall be located on a single Sample Log Sheet, site map or field notebook. 
Surveying may also be necessary, depending on the project requirements. Composite samples must 
be recorded on the single Sample Log Sheet. Grab samples can be recorded on either the Single or 
Multiple Sample Log Sheets. However, if the Multiple Sample Log Sheet is used, a detailed map showing 
all soil sampling locations must be provided with the log sheet and must be referenced in the remarks 
section of the Multiple Sample Log Sheet. 

Test pit logs shall contain a sketch of pit conditions (see Attachment D, Test Pit Log Form). In addition, 
at least one photograph with a scale for comparison shall be taken of each pit. Included in the 
photograph shall be a card showing the test pit number. Boreholes, test pits and trenches shall be 
logged by the field geologist in accordance with SOP GH-1.5. Other data to be recorded in the field 
logbook include the following: 

0 Name and location of job. 
0 Date of boring and excavation. 
0 Approximate surface elevation. 
l Total depth of boring and excavation. 
0 Dimensions of pit. 
0 Method of sample acquisition. 
0 Type and size of samples. 
0 Soil and rock descriptions. 
a Photographs. 
0 Groundwater levels. 
0 Organic gas or methane levels. 
0 Other pertinent information, such as waste material encountered. 
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RIGHT-ANGLE 

AlTACHMENT B 
REMOTE SAMPLE HOLDER FOR TEST PIT/TRENCH SAMPLING 
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AllACHMENT C-l 
SINGLE SAMPLE LOG SHEET (SOIL) 

SINGLE SAMPLE LOG SHEET 
Peae of 

Project Site Name: 

Project No.: 

0 Surface Soil 
0 Subsurface Soil 
0 Sediment 
Cl Other 
0 DA Sample Type: 

Sample ID No.: 

Sample Location: 

Sampled By: 

C.O.C. No.: 

0 Composite 

3bservationslNotes: 
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AITACHMENT C-2 
MULTIPLE SAMPLE LOG SHEET (SOIL) 
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AlTACHMENT D 
TEST PIT LOG 

LOCATION: 

F KLD GEOLO 

my IConsmtncy. Color) 
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1.0 PURPOSE 

The objective of this Standard Operating Procedure is to specify the proper approach and methodologies 
to identify and quantify airborne chemical contamination levels through the use of direct reading 
instrumentation and air sample collection. The results of these activities provide vital information for site 
characterization and risk assessment considerations. 

2.0 SCOPE 

Applies to all Brown & Root Environmental site activities where the potential for personnel exposures to 
respiratory health hazards exists. 

3.0 GLOSSARY 

Direct Readinq Instruments (DRls) - Instrumentation operating on various detection principles such as 
flame ionization or photoionization providing real time readings of ambient contaminants in air. 

Personal/Area Air Sampling - Personal/area air sampling is conducted utilizing an air sampling pump 
and a specific collection media to quantify airborne contaminants. 

Meteoroloaical Considerations - Meteorological information must be collected on site to property 
determine air sampling results, as well as aid in the characterization of contaminant potential plume 
migration and intensity. This information will also be used to support the selection of sampling locations 
and determine which samples should be analyzed. The meteorological information will be used to 
estimate downwind concentration levels based on short-term field levels encountered at the source. 

4.0 RESPONSIBILITIES 

Proiect Manaqer (PM) - Responsible for all aspects of project implementation and direction. The project 
manager is responsible for providing the necessary resources in support of all air monitoring and 
sampling applications. 

Field Operations Leader (FOL) - Responsible for implementing the air monitoring program as detailed 
in approved project plans for the specific site. Air monitoring requirements will be included in both the 
Field Sampling and Analysis Plan (FSAP) and the site-specific Health and Safety Plan (HASP). 

Health and Safety Officer (HSO) - The health and safety officer provides technical assistance to the FOL 
concerning air monitoring and sampling applications, collection methodologies, data interpretations, and 
establishes action items based on results. This information is further used to assess atmospheric 
migration of airborne chemical contaminants. 
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5.0 PROCEDURES 

5.1 Introduction 

Air monitoring is used to help establish criieria for worker safety, document potential exposures, and 
determine protective measures for the site personnel and the surrounding public. To accomplish this, 
it is necessary for an effective air surveillance program to be tailored to meet the conditions found at 
each work site. 

During site operations, data are collected concerning air contaminants representative for site operations. 
Surveillance for vapors, gases, and particulates is performed using DRls, air sampling systems, and 
meteorological considerations. DRls can be used to detect many organics as well as a few inorganics 
and can provide approximate total concentrations through applications of relative response ratios of 
contaminants to reference standards. If specific chemicals (organics and inorganics) have been 
identified, then properly calibrated DRls can be used for more accurate onsite assessments. 

The most accurate method for evaluating any air contaminant is to collect samples and analyze them 
at a qualified laboratory. Although accurate, this method presents two disadvantages: (1) cost and 
(2) the time required to obtain results. Analyzing large numbers of laboratory samples can be expensive, 
especially if results are needed quickly. Onsite laboratories tend to reduce the turnaround time, but 
unless they can analyze other types of samples, they may also be costly. In emergencies, time is often 
not available for laboratory analysis of samples either on site or off site. 

To obtain air monitoring data rapidly at the site, DRI utilizing flame ionization detectors (FIDs), 
photoionization detectors (PIDs), and other detection methodology can be used. Some of these may 
be used as survey instruments or operated as gas chromatographs. As gas chromatographs, these 
instruments can provide real-time, qualitative/quantitative data when calibrated with standards of known 
air contaminants. Combined with selective laboratory analysis of samples, they provide a tool for 
evaluating airborne organic hazards on a real-time basis and at a lower cost than analyzing samples in 
a laboratory. 

5.2 Air Sampling 

For more complete information about air contaminants, measurements obtained with DRls can be 
supplemented by collecting and analyzing air samples. To assess air contaminants more thoroughly, 
air sampling devices equipped with appropriate collection media may be placed at various locations 
throughout the area and on persons within at-risk occupations. These samples provide air quality 
information for the period of time they are taken, and can indicate contaminant types and concentrations 
over the sampling period. As a result, careful selection of sampling types, numbers, and locations, by 
a qualified health and safety professional is essential to obtain representative information. As data is 
obtained (from the analysis of samples, DRls. knowledge about materials involved, site operations, and 
the potential for airborne toxic hazards), adjustments can be in the types of samples, number of samples 
collected, frequency of sampling, and analysis required. In addition to air samplers, area monitoring 
stations may also include DRls equipped with recorders and operated as continuous air monitors. 
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Area air sampling locations may be located as required by project and slte needs in various places 
including, but not limited to: 

0 

5.3 

Upwind - Because many hazardous incidents occur near industries or highways that 
generate air pollutants, samples may be taken upwind of the site to establish background 
levels. 

Support Zone (SZl - Samples may be taken near the command post or other support 
facilities to ensure that they are, in fact, located in an unaffected area, and that the area 
remains clean throughout operations at the site. 

Contamination Reduction Zone (CRZ] - Air samples may be collected along the 
decontamination line to ensure that decontamination workers are property protected and 
that onsite workers are not removing their respiratory protective gear in a contaminated 
area. 

Exclusion Zone (EZ) - The Exclusion Zone presents the greatest risk of release/generation 
of contaminants and requires the highest concern for air sampling. The location of 
sampling stations shall be based upon factors such as hot-spots detected by DRls, types 
of substances present, and potential for airborne contaminants. The data from these 
stations, in conjunction with intermittent walk-around surveys with DRls, are used to verify 
the selection of proper levels of worker protection and EZ boundaries as well as to provide 
a continual record of air contaminants. 

Downwind - One or more sampling stations may be located downwind from the site to 
indicate if any air contaminants are leaving the site. If there are indications of airborne 
hazards in populated areas, appropriate response action must be taken and additional 
samplers should be placed downwind. Downwind locations are further determined based 
on meteorological considerations concerning generation, air plume migration, and intensity. 

Media for Collecting Air Samples 

Hazardous material incidents and abandoned waste sites can involve thousands of potentially dangerous 
substances, such as gases, vapors, and particulates that could become airborne. A variety of media are 
used to collect these substances. Sampling systems typically include a calibrated air sampling pump, 
which draws air into selected collection media. It is essential that appropriate, approved air sampling 
methodologies (such as those published by NIOSH, OSHA, and EPA) be followed for the collection of 
each specific analyte. Some of the most common types of samples and the collection media used for 
them are described in the following information: 

One of the most common types of collection media is activated carbon which is an excellent adsorbent 
for most organic vapors. However, other solid adsorbents (such as Tenax, silica gel, and Florisil) are 
routinely used to sample specific organic compounds or classes of compounds that do not adsorb or 
desorb well on activated carbon. To avoid stocking a large number of sorbents for all substances 
anticipated, a smaller number is generally chosen for collecting the widest range of materials or for 
substances known to be present. The vapors are collected using an industrial hygiene personal sampling 
pump with either one sampling port or a manifold capable of simultaneously collecting samples on 
several sorbent tubes (provided that sampling parameters such as flow rates and sample volumes are 
satisfied). For example, in a manifold. with four sorbent tubes (or on individual pumps with varying flow 
rates), the tubes might contain: 

019611/P Brown & Root Environmental m 



Subject Number Page 
SA-2.2 5 of 8 

AIR MONITORING AND SAMPLING Revision Efi ective Date 

I 0 03/01/96 

Activated carbon to collect vapors of materials with a boiling point above zero degrees 
Centigrade. Common materials collected on activated carbon include organic vapors such 
as solvents, BTEX, and ketones. 

A porous polymer, such as Tenax or Chromosorb, to collect substances (such as high- 
molecular-weight hydrocarbons, organophosphorus compounds, and the vapors of certain 
pesticides) that adsorb poorly onto activated carbon. Some of these porous polymers also 
absorb organic materials at low ambient temperatures more efficiently than carbon. 

A polar sorbent, such as silica gel, to collect organic vapors (aromatic amines, for example) 
that exhibit a relatively high dipole moment. 

Another specialty absorbent selected for the specific site. For example, a Florisil tube could 
be used if polychlorinated biphenyls are expected. 

Liquid impingers - aldehydes, ketones, phosgene, phenols. 

Glass fiber filters, membrane filters, Teflon filters - lnorganics and other semivolatile 
compounds. 

Airborne particulates can be either solid or liquid. Examples of common particulate 
analytes include some metals, fibers such as asbestos, and condensed particulates such 
as welding fumes. Dusts, fumes, smoke, and fibers are dispersed solids; mists and fogs 
are dispersed liquids. For air sampling, most particulates are collected using glass fiber, 
mixed cellulose ester, or polyvinyl chloride filters, depending on the filter’s ability to collect 
the subject material and its suitability for laboratory analysis. A cyclone is used to collect 
particles of respirable size. Atomic Absorption Spectrophotometry, Emission Spectroscopy, 
Phase Contrast Microscopy, and other techniques are used to analyze various types of 
particulates. Direct-reading monitors are also used to quantify particulate concentrations, 
and are usually based on the light-scattering properties of the particulate matter. 

5.3.1 Other Methods 

Calorimetric detector tubes can also be used with a sampling pump when monitoring for some specific 
compounds. Passive organic vapor monitors can be substituted for the active monitoring if they are 
available for the types of materials suspected to be present at a given site. 

5.3.2 NIOSH Methods 

The National Institute for Occupational Safety and Health’s (NIOSH) Manual of Analytical Methods, 
4th ed., contains acceptable methods for collecting and analyzing air samples for a variety of chemical 
substances. Consult these volumes for specific procedures. 

5.4 Collection and Analysis 

Collection and analysis of air samples is a multi-faceted task, and is part of the overall air surveillance 
program. The program is structured to cover the following air pathway analyses: 
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5.4.1 Selecting Monitoring Constituents 

Applications within this program are accomplished using two considerations: 

0 Air surveillance for specific constituents is based on quantity of the pollutant and the 
likelihood for vapor release or generation. 

0 Controlling toxicity -These substances, even when represented in limited quantities, present 
the greatest threat to the public or worker safety, and influence environmental impact. 

5.4.2 Specifying Meteorological Considerations 

The following factors will influence sample collection: 

0 Wind direction and speed 
l Sigma theta (atmospheric stability) 
0 Temperature 
0 Barometric pressure 
0 Humidity 

These factors will provide information essential to properly arrive at accurate air sampling concentration 
results. This information is also used to identify how airborne chemical contaminants will react for 
modeling and for monitoring purposes. The results will provide indicators of plume movement, intensity, 
and dilution. 

5.4.3 Design of Monitoring Network 

The air surveillance network is structured to consider: 

0 Source characteristics (physical state; vapor release and/or generation: emission rates: and 
disturbance of the source impacting these aspects) 

l Receptor sites (receptor sites are monitored and tracked based on prioriiy) 

0 Meteorological consideration 

0 Air modeling input 

0 Data quality objectives 

5.4.4 Air Monitoring Documentation/Data Reduction 

5.4.4.1 Air Monitorinq Documentation 

Elements of the air surveillance program are used to provide documentation valuable to safely 
performing/containing site activities. 

Air monitoring results from DRls must be recorded, such as on instrument results reporting forms, or in 
the field logbook. This information, where applicable, will be correlated to air sampling information 
if/when collected. 
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Air sampling results for personnel and area measurement efforts must be validated, prior to notifying 
affected individuals. Personal air sampling results notification is accomplished through verbal or written 
communications. 

Results of air monitoring/sampling activities can be identified on site maps. This information is used to 
structure operational zones and identify levels of protection. 

5.4.4.2 Data Reduction 

Data reduction combines and correlates the DRI results, air sampling results, and meteorological 
information to determine area and source airborne contaminant levels and movement. 

All air sampling surveillance efforts must incorporate appropriate and approved NIOSH, OSHA, or EPA 
analytical methods. These procedures identify specific sample collection media, sampling 
methodologies, and analytical procedures. Sample analysis for health and safety considerations must 
be further supported by using American Industrial Hygiene Association accredited laboratories. 

5.5 Personnel Monitorinq 

In addition to area atmospheric sampling, personnel monitoring -- both active and passive -- can be used 
to sample for air contaminants. Representative workers must be identified, and equipped with 
appropriate personal sampling systems to determine contaminants at specific locations or for specific 
work being performed. When sampling devices are placed on workers (generally within 1 foot of the 
mouth and nose) the results are used to indicate worker exposures. 

5.6 Calibration 

As a rule, the entire air sampling system shall be calibrated. Proper pre-and post-calibration activities 
are essential for correct operation and for accurate data. In some instances, additional calibration during 
the sampling period may be required. The overall frequency of calibration will depend upon the 
particular sampling event, including the general handling and use of a given sampling system. Pump 
mechanisms shall be calibrated after repair. when newly purchased, and following suspected abuse. All 
DRls will be calibrated according to manufacturers instructions. All calibration activities for both air 
monitoring and sampling equipment must be properly documented, such as through the use of a 
calibration form. This form will be kept on site throughout the life of the project. The calibration log will 
be submitted as documentation that instrument calibration was performed on a regular basis. 

5.7 Meteorological Considerations 

Meteorological information is an integral part of an air surveillance program. Data concerning wind 
speed and direction, temperature, barometric pressure, and humidity (singularly or in combination) are 
needed for: 

l Selecting air sampling locations 
0 Calculating accurate air sampling results 
l Calculating air dispersion 
0 Calibrating instruments 
0 Determining population at risk or environmental exposure from airborne contaminants 

Knowledge of wind speed and direction is necessary to effectively place air samplers. In source-oriented 
ambient air sampling, samplers need to be located downwind (at different distances) of the source and 
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others need to be placed to collect background samples. Shlfts in wind direction must be known. 
Consequently, the samplers must be relocated or corrections made for these shifts. In addition, 
atmospheric simulation models for predicting contaminant dispersion and concentration need windspeed 
and direction as inputs for predictive calculations. Information may be needed concerning the frequency 
and intensity that winds blow from certain directions (windrose data). Consequently, the wind direction 
must be continually monitored when use of this type of data is contemplated. 

Air sampling systems need to be calibrated before use. This must include corrections in the calibration 
curves for actual temperatures and pressures during the sampling event. After sampling, collected air 
volumes are also mathematically corrected for temperature and pressure conditions. 

Air sampling is sometimes designed to assess population exposure (and frequently potential worker 
exposure). Air samplers are generally located in population centers, irrespective of wind direction. Even 
in these instances, however, meteorological data is needed for air dispersion modeling. Models are then 
used to predict or verify population-oriented sampling results. 

Proper data is collected by having meteorological stations on site or by obtaining the information from 
one or more of several government or private organizations, which routinely collect this data. The choice 
of how information is obtained depends on the availability of reliable data at the location desired, 
resources needed to obtain meteorological equipment, accuracy of information needed, and use of 
information. 

The collection, handling, and analysis of air samples is an intricate, involved process. Appropriate 
methodologies, media, and equipment must be used to collect accurate data. Furthermore, selection 
of appropriate numbers, types, and locations of samples is essential if the data collected are to be used 
for personnel exposure criteria. For these reasons, air sampling activities must be coordinated and 
conducted by properly qualified and experienced industrial hygiene professionals. Air monitoring 
activities also need to be established and monitored carefully. However, as the proper use of these 
instruments is not as complicated as air sampling, it is commonly acceptable to cross-train capable 
environmental professionals to use DRls, with adequate technical support provided by health and safety 
professionals. 

6.0 REFERENCES 

Standard Operating Safety Guides, EPA, November 1984. 
NIOSH Manual of Analytical Methods, 4th Edition, 

7.0 ATTACHMENTS 

None. 
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to provide information on sample 
preservation, packaging, and shipping procedures to be used in handling environmental samples 
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody 
procedures and other aspects of field documentation are addressed in SOP SA6.3. Sample identification 
is addressed in SOP CT-64. 

2.0 SCOPE 

This procedure: 

a Describes the appropriate containers to be used for samples depending on the analyses 
to be performed, and the steps necessary to preserve the samples when shipped off site 
for chemical analysis. 

0 Provides instruction for sample packaging and shipping in accordance with current 
U.S. Department of Transportation (DOT) regulations. 

3.0 GLOSSARY 

Hazardous Material - A substance or material which has been determined by the Secretary of 
Transportation to be capable of posing an unreasonable risk to health, safety, and property when 
transported in commerce, and which has been so designated. Under 49 CFR, the term includes 
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well 
as materials designated as hazardous under the provisions of 5 172.101 and f 172.102 and materials that 
meet the defining criteria for hazard classes and divisions in Part 173. 

Hazardous Waste - Any substance listed in 40 CFR, Subpart D (G61.30 et seq.),. or otherwise 
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching 
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C (961.20 et seq.), that would be 
subject to manifest requirements specified in 40 CFR 262. Such substances are defined and regulated 
by EPA. 

Markinq - A descriptive name, identification number, instructions, cautions, weight, specification or UN 
marks, or combination thereof required on outer packaging of hazardous materials. 

n.o.i - Not otherwise indicated (may be used interchangeably with n.o.s.). 

n.o.s. - Not otherwise specified. 

ORM - Other regulated material (see DOT 49 CFR 173.144). 

Packaqing - A receptacle and any other components or materials necessary for compliance with the 
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or 
overpacks), portable tanks, cargo tanks. tank cars, and multi-unit tank-car tanks to perform a 
containment function in conformance 
49 CFR 173.24(a) & (b). 

with the minimum packaging requirements of 

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is 
placed on the side of a vehicle transporting certain hazardous materials. 

I 
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Common Preservatives: 

0 Hydrochloric Acid - HCI 
0 Sulfuric Acid - H2S0, 
l Nitric Acid - HNO, 
0 Sodium Hydroxide - NaOH 

Other Preservatives 

l Zinc Acetate 
0 Sodium Thiosulfate - Na,S,O, 

Normalitv (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the 
amount of a substance containing I gram-atom of replaceable hydrogen or its equivalent. Thus, a 
one-molar solution of HCI, containing 1 gram-atom of H, is “one normal,” whereas a one-molar solution 
of H$O,, containing 2 gram-atoms of H, is “two normal.” 

Reportable Quantity (RQl - For the purposes of this SOP, means the quantity specified in column 3 of 
the Appendix to DOT 49 CFR 5172.101 for any material identified in column 1 of the appendix. A spill 
greater than the amount specified must be reported to the National Response Center. 

Sample - A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the location and time of collection. 

4.0 RESPONSIBILITIES 

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging, shipping, 
and custody of samples Up to and including release to the shipper. 

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing 
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished 
to another custodian or to the common carrier. 

5.0 PROCEDURES 

Sample identification labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3. 

5.1 Sample Containers 

Different types of chemicals react differently with sample containers made of various materials. For 
example. trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals 
may dissolve various types of plastic containers. Attachments A and B show proper containers (as well 
as other information) per 40 CFR 136. In general, the sample container shall allow approximately 5-10 
percent air space (‘Wage”) to allow for expansion/vaporization if the sample warms during transport. 
However. for Collection of volatile organic compounds, head space shall be omitted. The analytical 
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical 
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples 
requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of bottle orders. 
Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to analysis. 
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Once opened, the container must be used at once for storage of a particular sample. Unused but 
opened containers are to be considered contaminated and must be discarded; because of the potential 
for introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused 
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing 
Teflon liner (if required for the container), shall be discarded. 

5.2 Sample Preservation 

Many water and soil samples are unstable and therefore require preservation to prevent changes in either 
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete 
and irreversible preservation of samples is not possible, preservation does retard the chemical and 
biological changes that inevitably take place after the sample is collected. Preservation techniques are 
usually limited to pH control, chemical addition(s), and refrigeration/ freezing (certain biological samples 
only). 

5.2.1 Overview 

The preservation techniques to be used for various analytes are listed in Attachments A and 8. Reagents 
required for sample preservation will either be added to the sample containers by the laboratory prior 
to their shipment to the field or be added in the field (in a clean environment). Only high purity reagents 
shall be used for preservation. In general, aqueous samples of low-concentration organics (or soil 
samples of low- or medium-concentration organics) are cooled to 4oC. Medium-concentration aqueous 
samples and high-hazard organics samples are typically not preserved. Lowconcentration aqueous 
samples for metals are acidified with HNO,, whereas medium-concentration and high-hazard aqueous 
metal samples are not preserved. Low- or medium-concentration soil samples for metals are cooled to 
4%, whereas high-hazard samples are not preserved. 

The following subsections describe the procedures for preparing and adding chemical preservatives. 
Attachments A and B indicate the specific analytes which require these preservatives. 

5.2.2 Preparation and Addition of Reagents 

Addition of the following acids or bases may be specified for sample preservation; these reagents shall 
be analytical reagent (AR) grade or purer and shall be diluted to the required concentration with 
deionized water before field sampling commences. To avoid uncontrolled reactions, be sure toAdd&ld 
to water (not vice versa). A dilutions guide is provided below. 

Acid/Base Dilution 
Estimated 

Concentration Amount Required 
for Preservation 

Hydrochloric Acid (HCI) 1 part concentrated HCI: 1 part 
double-distilled, deionized water 6N 5-10 mL 

Sulfuric Acid (H,SOJ 1 part concentrated H$O,: 1 part 
double-distilled, deionized water 18N 2-5mL 

Nitric Acid (HNO,) Undiluted concentrated HNO, 16N 2-5mL 

Sodium Hydroxide 408 grams solid NaOH dissolved in 

(NaOH) 870 mL double-distilled, deionized 10N 2 mL 
water: yields 1 liter of solution 

- - 
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The amounts required for preservation shown in the above table assumes proper preparation of the 
preservative and addition of the preservative to one liter of aqueous sample (assuming that the sample 
is initially at pH 7, is poorly buffered, and does not contain particulate matter: as these conditions vary, 
more preservative may be required). Consequently, the final sample pH must be checked using narrow- 
range pH paper, as described in the generalized procedure detailed below: 

0 Pour off 5-10 mL of sample into a dedicated, clean container. Use some of this sample to 
check the initial sample pH using wide range (O-14) pH paper. Never dip the pH paper into 
the sample; always apply a drop of sample to the pH paper using a clean stirring rod or 
pipette. 

0 Add about one-half of the estimated preservative required to the original sample bottle. Cap 
and invert gently several times to mix. Check pH (as described above) using medium 
range pH paper (pH O-6 or pH 7.5-14, as applicable). 

0 Cap sample bottle and seal securely. 

Additional considerations are discussed below: 

l To test if ascorbic acid must be used to remove oxidizing agents present in the sample 
before it can be properly preserved, place a drop of sample on KI-starch paper. A blue 
color indicates the need for ascorbic acid addition. 

If required, add a few crystals of ascorbic acid to the sample and retest with the KI-starch 
paper. Repeat until a drop of sample produces no color on the KI-starch paper. Then add 
an additional 0.6 grams of ascorbic acid per each liter of sample v6lume. 

Continue with proper base preservation of the sample as described, generally, above. 

0 Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc 
acetate solution per 100 ml of sample. 

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of 
doubledistilled. deionized water to make 1 liter of solution. 

The sample pH is then raised to 9 using the NaOH preservative. 

0 To test of sodium thiosulfate must be added to remove residual chlorine from a sample, test 
the sample for residual chlorine using a field test kit especially made for this purpose. 

If residual chlorine is present, add 0.08 grams of sodium thiosulfate per liter of sample to 
remove the residual chlorine. 

Continue with proper acidification of the sample as described, generally, above. 

For biological samples, 10% buffered fonnalin or isopropanol may also be required for preservation. 
Questions regarding preservation requirements should be resolved through communication with the 
laboratory before sampling begins. 

Brown 8 Root Environmental 
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5.4 Sample Packaging and Shipping 

Samples collected for shipment from a site shall be classified as either environmental or hazardous 
material samples. Samples from drums containing materials other than Investigative Derived Waste (IDW) 
and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous 
materials. A distinction must be made between the two types of samples in order to: 

0 Determine appropriate procedures for transportation of samples (ii there is any doubt, a 
sample shall be considered hazardous and shipped accordingly.) 

0 Protect the health and safety of transport and laboratory personnel receiving the samples 
(special precautions are used by the shipper and at laboratories when hazardous materials 
are received.) 

Detailed procedures for packaging environmental and hazardous material samples are outlined in the 
remainder of this section. 

5.4.1 Environmental Samples 

Environmental samples are packaged as follows: 

0 Place sample container, property identified and with lid securely fastened in a plastic bag 
(e.g. Ziploc baggie), and seal the bag. 

l Place sample in a cooler constructed of sturdy material which has been lined with a large, 
plastic (e.g. “garbage” bag). 

a Pack with enough noncombustible, absorbent, cushioning materials such as vermiculite 
(shoulders of bottles must be iced if required) to minimize the possibility of the container 
breaking. 
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0 If cooling is required (see Attachments A and B), double-bag ice in Ziploc baggies and 
place around container shoulders, and on top of absorbent packing material (minimum of 
8 pounds of ice for a medium-size cooler). 

0 Seal (i.e., tape or tie top in knot) large liner bag. 

0 The original (top, signed copy) and extra carbonless copies of the COC form shall be 
placed inside a large Ziploc-type bag and taped inside the lid of the shipping cooler. If 
multiple coolers are sent but are included on one COC form, the COC form should be sent 
with the first cooler. The COC form should then state how many coolers are included with 
that shipment. 

0 Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must 
be used. 

Coolers must be marked as containing “Environmental Samples.” The appropriate side of the container 
must be marked “This End Up” and arrows placed appropriately. No DOT marking or labeling is 
required; there are no DOT restrictions on mode of transportation. 

5.4.2 Determination of Shipping Classification for Hazardous Material Samples 

Samples not determined to be environmental samples, or samples known or expected to contain 
hazardous materials, must be considered hazardous material samples and transported according to the 
requirements listed below. 

5.4.2.1 Known Substances 

If the substance in the sample is known or can be identified, package, mark, label, and ship according 
to the specific instructions for that material (if it is listed) in the DOT Hazardous Materials Table, 
49 CFR 172.101. (DOT Guide for shippers can be found in Attachment D of this document.) 

To determine the proper shipping name. use the following steps to help locate the shipping name on the 
Hazardous Materials Table. DOT 49 CFR 172.101. 

1. Look first for the chemical or technical name of the material, for example, ethyl al&h& 
Note that many chemicals have more than one technical name, for example, 
perchloroethylene (not listed in 172.101) is listed as tetrachloroethylene (listed 172.101). 
It may be useful to consult a chemist for all possible technical names a material can have. 
If your material is not listed by its technical name, then , . 

2. Look for the chemical family name. For example, pentyl alcohol is not listed but the 
chemical family name is: alcohol. n.o.s. (not otherwise spectfied). If the chemical family 
name is not listed, then . . 

3. Look for a generic name based on end use. For example, Paint, n.o.s or Fireworks, n.o.s. 
If a generic name based on end use is not listed, then _ . . 

4. Look for a generic family name based on end use, for example, drugs, n.o.s. or cosmetics, 
n.o.s. Finally, if your material is not listed by a generic family name but you suspect or 
know the material is hazardous because it meets the definition of one or more hazardous 
classes, then . . . 
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5. You will have to use the general hazard class for a proper shipping name. For example, 
flammable Liquid, n.o.s, or Oxidizer, n.o.s. 

5.4.2.2 Unknown Substances 

For samples of hazardous substances of unknown content, select the appropriate transportation category 
according to the DOT hazardous materials classification of a material having more than one hazard. This 
procedure is outlined in DOT Regulation 49 CFR 173.2a. (This can be found in Attachment C of this 
SOP.) 

The correct shipping classification for an unknown sample is selected through a process of elimination, 
as outlined in DOT Regulation 49 CFR 172.101(c)(11). By using the provisions in this paragraph, the 
proper shipping name and description will be determined. A step-by-step guide is provided by the 
Department of Transportation (DOT) and can be found in Attachment D of this SOP. 

Packaging and Shipping of Samples Classified as Flammable Liquid (or Soli 

2. 

3. 

4. 

5. 

5.4.3.2 

1. 

ple as required (see Attachments A and 
re than 90 percent full. Seal lid with teflon 

and attach securely to sample 

Seal container and pla 
one sample per bag. 
bag. Seal bag. 

2-mil-thick (or thicker thylene bag (e.g., Ziploc baggie), 
bel so that it can be read through 

For soil jars. place sealed bag I 
supplier) and cushion rt with en 
vermiculite or diatomaceous earth 
prevent breakage and absor 

metal cans. 

(available from laboratory or laboratory 
stible. absorbent material (for example, 

he bottom and sides of the can and bag to 
er can. Use clips, tape, or other 
anently. Mark can as indicated in 

bottles do not need to be placed in 

Place one or more m s (or a single l-gallon bottle) 
oler or a DOT-approved fiberboard 
sorbent cushioning materials for s 

ould be able to absorb the entire contents 
ed in Paragraph 2 below. 

container. Mark 

r 
r 
r 
r 

i 

/. Laboratory name and address. 
I 
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Proper shipping name from the hazardous materials table (DOT 
tion CFR 49 172.101). Example: “Flammable Liquid, n.o.s. UN1993’ or “Fla 
Solid, n.o.s. UN1325.” This will include packing group (see Section 5.3.4.2, 

lammable Liquid), followed by its appropriate UN number foun 
aterials table (49 CFR 172.101). 

group. The packing group is part of the proper 
n the shipping papers in the description section. 

The packing group will ed in the hazardous materi 

3. Place all information on outs shipping container as can (or bottle), specifically: 

0 Proper shipping name 
0 UN or NA number 
0 Proper label(s) 
l Addressee and sender 

ntainer: “Cargo Aircraft Only” and DOT 
Solid”). “Dangerous When Wet” label 
een exposed to a wet environment. 
END UP” shall also be marked on the 

rrows shall be placed on all four sides 
of the container. 

5.4.3.3 Shippinq Papers 

1. 

‘Laboratory Samples” (if applicable). 

-019611/P Brown 8 Root Environmental 
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Include Chain-of-Custody Record, properly executed in outside container; use cust e seals. 

3. 

5.4.3.4 

1. 

2. 

3. 

Quantity’ means the maximum amount of a hazardous material f 
c labeling or packaging exception (DOT CFR 49 171.8). This 

re exempted from labeling requirements. To determine if y 

etermine the proper classification and shipping 
ption requirements for that particular class 

Example: “Flamm id n.o.s. UN1993 Packing Gr The outer package can 
weigh no more than kage or container can weigh 
no more than 0.1 gallon 

To determine whether the mat a “Limited Quantity,” you must check 
the specific requirement for that 

Transportation 

The majority of unknown hazard0 samples will be classified as flammable 
liquids. The samples will be tran or common carrier truck, railroad, or 
express overnight package n any passenger-carrying 
air transport system, even . DOT regulations permit 
regular airline cargo-only ut difficulties with est avoiding them. Instead, 

mode of transportation to 

vernment-owned vehicle, including airc 
rocedures described above, with the exe 
ication, shall still be followed. 

azardous materials shipping check list (Attachment E) as a gui 
sample-handling requirements are satisfied, 

4. 
/ 

In some cases, various materials may react if they break during shipment. 
if you are shipping such materials, refer to the DOT compatibility chart in Attachment 

’ Note: If you are unsure as how to ship the sample (hazardous or environmental sample), 
contact the FOL or Project Manager so that a decision can be made as to the proper 
shipping practices. The DOT penalties for improper shipment of a hazardous material are 
stringent and may include a prison term for intentional violations. 
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s, contained in equipment, UN3091 

l Classification or Div 

Shipment of equipment containing lithium panied by shipping papers completed 
as indicated in Attachment G. The inst by Federal Express as a Hazardous 
Material. Place the instrument in the sa was received. This container or case 
is a DOT-approved shipping ship hazardous materials, 
call 1-800-238-5355. extensio 
be shipped to you from th es of labels used 

shown in Attachment G. These labels 
container with t 

ium Batteries Contained in Equipment 

Shipped Under CA-9206009 

6.0 REFERENCES 

American Public Health Association, 1981. Standard Methods for the Examination of Water and 
Wastewater, 15th Edition. APHA, Washington. D.C. 

U.S. Department of Transportation, 1993. Hazardous Materials Regulations, 49 CFR 171-177. 

U.S. EPA, 1984. “Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean 
Water Act.” Federal Register. Volume 49 (209), October 26. 1984, p. 43234. 

U.S. EPA, 1979. Methods for Chemical Analysis of Water and Wastes. EPAB00/4-79-020, U.S. EPA- 
EMSL, Cincinnati, Ohio. 

I 
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AITACHMENT A 

GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

Sample Type and Concentration 

WATER 

Contatnerl’) Sample Size PrsservationL2, Holding Time” 
A 

voc Low Borosilicate glass 2x40mL cool to 4-c 
HCltOS2 

14 day@) 
I 

Organtcs 
(GC&GC/MS) 

Extractables (L&l 
SVOCs and 
pesticide/PCBs) - 

Extractablss (hMdium 
SvoCs and 
pesticide/PCBs) 

t&t& Low 

Amber glass I 
aQLor 4x1 L &)()I to4.c 

I 

Amber glass 
I 

2x2 L or 4x1 L 

I 

Nono 

HighdensIty polyethylene 1L HNO,to pH $2 

7 days to extraction; 
40 days after 
rxtraotion 

7 days to extraotton; 
40 days after 
extraction 

lnorganics 

Organic/ 
lnorganrc 

SOIL 

Cyanide 

Cyanide 

High Hazard 

Medium Wlde-mouth glass 16 02. 

Low Highdensity polyethylene 1L 

Medium Wrdenouth glass 16 02. 

Wade-mouth glass 8 02. 

None 

NaOH to pH>l2 

None 

None 

6 months 

14 days 

14 days 

14 days 

VOC Wide-mouth glass wtth 
teflon liner 

2x 4 02. cool to 4% 14 days 

Extractables 
Drganlcs 

(Low 14 days to extraction; 
SVOCs and Wide-mouth glass a 02. cool to 4-c 

(GC&G’JMS) pesticides/PCBs) 
40 days after 
extraction 

Extractables (Medium 14 days to extraotion: 
SVOCs and Wlde-mouth glass 8 02. cool to 4-c 40 days after 
pestrcides/PCBs) extraction 

6 months 
Inorganics Low/Medium Wrde-rnouth glass a 02. cool to 4% (Hg - 28 days) 

Cyanide (14 days) 

Organic/ 
InorganIc 

High Hazard Wide-mouth glass 8 02. None NA 

Dioxln/Furan All Wide-mouth glass 4 02. None 

7 days until 
extraction; 
40 days after 
extraction 

TCLP 

AIR 

All Wds-mouth glass 6 02. None 
7 days until 
preparation; analysis 
as per fraction 

T 
T 
T 
T 
T 
T 
T 

-r 
T 
r 
r 
T 
r 

Volatile 
Organtcs 

low/Medium Charcoal tube - 7 cm 
long, 6 mm OD. 4 mm ID recommended 

IIt 

It) 
All glass containers should have Teflon cap liners or septa. 
See Attachment E. Preservation and maximum holding time allowances per 40 CPR 136. 

r 

r 
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AlTACHMENT B 

ADDlTlONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, 
AND HOLDING TlMES 

Parameter Number/Name Container(‘) Preservation(2)(3) 
Maximum Holding 

Timet4) 

INORGANIC-TESTS: 

anide. Total and Amenable to 01, 4.C; NaOH to pH 12; 
0.6 g ascorbic acidlS) 

I Hardness I P. G 
I 

HNO, to pH 2: 
H,SO. to pH 2 

6 months 
I 

Total Kjeldahl and Organic Nitrogen P. G 

Nitrate - Nitrogen P. G 

Nitrate-Nitrite - Nitrogen P. G 

Nitrite - Nitrogen P. G 

Oil 8 Grease G 

Total Organic Carbon (TOC) P. G 

‘ 7 

bol. 4%; H$O, to pH 2 26 days 

None required 46 hours 

cool. 4%: H+O, to pH 2 26 days 

COOI. 4.c 46 hours 

Cool. 4.C: H$O, to pH 2 26 days 

Cool. 4%; HCI or H$O, to 
PH 2 

26 days 

Orthophosphate 

1 Soecific Conductance I P. G I cool. 4°C 12Edavs I 

1 Sultats I P. G 1 cool, 4-c 

QlQ611/? Brown & Root Environmental 
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ATTACHMENT B 
ADDITIONAL REQUIRED CONTAINERS, PRESERVATlON TECHNIQUES, 
AND HOLDING TlMES 
PAGE TWO 

Parameter Number/Name 

INORGANIC TESTS (Cont’d): 

Sulfide 

Sultite 

Turbidity 

METALS:” 
Chromwm VI (Herachrome) 

Mercury (Hg) 

Metals, except Chromium VI and 
Mercury 

ORGANIC TESTS? 

Container(‘) Preservation(2)(3) 
Maximum Holding 

Timei4) 

Cool. 4%: add zinc acetate 
P. G plus sodium hydroxide to 7 days 

PHQ 

P, G None required Analyze immediately 

P, G cool. 4% 48 hours 

P. G cool. 4% 24 hours 

P. G HNO, to pH 2 2s days 

P, G HNO, to pH 2 6 months 

r 
r I 
I 
m 
I 
I 
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AlTACHMENT B 
ADDlTlONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, 
AND HOLDING TIMES 
PAGE THREE 

Parameter Number/Name Container(‘) Presewation(2)(3) 
Maximum Holding 

Timec4) 

RADIOLOGICAL TESTS: 
l-5 AJpha, beta and radium P. G HNO, to pH 2 6 months 

(I) Polyethylene (P): generally 500 ml or Glass 1G): generally 1L 
(2) Sample preservation should be performed immediately upon sample collection. For composite chemical samples 

each aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible 
to preserve each aiiquot. then chemical samples may be preserved by maintaining at S°C until compositing and 
sample splitting is completed. 

(3) When any sample is to be shipped by common earner or sent through the United States Mail, it must comply with 
the Department of Transportatron Hazardous Materials Regulations (49 CFR Part 172). 

(4) Samples should be analyzed as soon as possrbie after collection. The times listed are the maximum times that 
samples may be held before analysrs and still be considered valid. Samples may be held for longer periods only if 
the permmee. or monitoring laboratory, has data on tile to show that the speoific types of samples under study are 
stable for the longer penods. and has received a variance from the Ftegional Administrator. 

(5) Should only be used in the presence of residual chlorine. 
(6) Maximum holding time IS 24 hours when sulfide IS present. Optionally, all samples may be tested with lead acetate 

paper before pH adjustments are made to determrne if sulfide is present. If sulfide is present, it can be removed by 
the addition of cadmrum nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH 
is added to pH 12. 

(7) Samples should be filtered immediately on slto before adding preservative for dissolved metals. 
(8) Guidance applies to samples to be analyzed by GC. IL. or GC/MS for specific compounds. 
(9) Sample receiving no phi adjustment must be analyzed wlthin 7 days of sampling. 
(10) The pli adjustment is not requked 11 acroleln will not be measured. Samples for acroiein receiving no pH 

adjustment must be analyzed within 3 days of sampling. 
) When the extractable anaiytes of concern fall wlthin a stngle chemical category, the specified preservative and 

maximum holding times should be observed for optimum safeguard of sample integrity. When the analytes of 
concern fall within two Or more chemtcal categories. the sample may be preserved by cooling to ~oC, reducing 
residual chlorine with 0.008% sodium thiosulfate. storing in the dark, and adjusting the pH to 6-g; samples preserved 
In this manner may be held for 7 days before extractlon and for 40 days after extraction. ExceptIons to this optional 
preservation and holding time procedure are noted tn footnote 5 (re: the requirement for thiosuifate reduction of 
residual chlorine) and footnotes 12. 13 (re: the analysu of benzldlne). 

(12) If 1.2dlphenyithydrazlne IS likely to be present. adjust the pH of the sample to 4.OeO.2 to prevent rearrangement to 
benztdrne. 

(11 

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free) 
atmosphere. 

(14) For the analysis of diphenylnitrosamlne. add 0.008% Na&O, and adjust pH to 7-10 with NaOH within 24 hours of 
sampling. 

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are 
extracted within 72 hours of collectron. For the analysis of aldrin. add 0.008% Na.&Os 

- 01961 l/P Brown 8 Root Emrtronmentai 



Subject Number 
SA-6.1 I” 16 of 23 

ReViSiOfl Ewotivr Date 
SAMPLE HANDUNG 0 03/01/96 
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ATTACHMENT C 
/ 

DOT HAZARDOUS MATERIAL CLASSIFICATION 
(49 CFR 173.2a) 

ioactive material (except a limited quantity) 

2.3, Poisonous Gases 

Flammable Gas 

4. Division 2.2 

5. Division 6.1. Por us Liquids, Packing Group 1 (poison by i 

6. Division 4.2, Pyrop 

7. Division 4.1, Self-Reactiv 

8. Class 3, Flammable Liquids 

9. Class 8, Corrosive Material 

10. Division 4.1. Plammable Solid* 

11. Division 4.2, Spontaneously Combus 

12. Division 4.3, Dangerous When 

13. Division 5.1, Oxidizers* 

14. Division 6.1, Poisonous 

15. Combustible liquid 

s or Solids (other than P 

16. Class 9, Miscell s Hazardous Materials 

* If a material has the criteria for more than one hazard class, use t edence of hazardous 
table on the folio for Classes 3 and 8 and Divisions 4.1,4.2,4.3,5.1, 1. The following table 
ranks those m that meet the definition of Classes 3 and 8 and Divisions 4.3, 5.1, and 6.1. 
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AlTACHMENT D 
/ 

GUIDE FOR HAZARDOUS MATERIALS SHIPPERS 

E - This guide is presented as an aid to shippers of hazardous materials. It does not 
he DOT requirements for shipping hazardous materials. For specific details, refer 

hipping hazardous materials, as provided in the Code of Federal Re 

as a step-by-step procedure to aid in compliance with the appli 

The shipper must det 
Table, 49 CFR 172.10 

s of the material. 
the proper class by 

c. If the materials have more th e hazard, classify the mat sed on the order of hazards in 
49 CFR 173.2. 

b. Enter the ID number(s) on the shipping p 
placards and/or orange panels. 

STEP 4 - DETERMINE THE MODE 

elect the Identification Number (ID) that 

nd display them, as required, on packagings, 

various modal 

b. The modal requirements ma 
(3) Marking; (4) Labeling; (5) 

; (2) Quantity per Package; 
g Papers: and (6) 

2) Placement of Labels, 
49 CFR 172.406: s(MixedorConsolidated),49 CFR 17 

172.402(h); (5) Radioactive Mate FR 172.403; and 
ns, 49 CFR 172.495. 

ions and Column (5 

by a prior shipper, make sure the packaging is correct and in proper con 

/ 

m 
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HMENT D (Continued) 
FOR HAZARDOUS MATERIALS SHIPPERS 

roper shipping name and ID num 

and other required markings, see 49 CFR 172.300 through 172.338. 

b. Make all entries shipping papers using the information requir in proper sequence 

STEP 9 - CERTIFICAlYON. 
a. Each shipper must certify ing (manually or mechanical n the shipping papers that the 

materials being offered fo ent are properly classified scribed, packaged, marked and 
labeled, and in proper conditi transportation actor the applicable DOT Regulations 
(49 CFR 172.202). 

rdous materials are loaded into the transport, 
ocked. and braced in accordance with the 

a. If the shipper loads the freight container vehicle, the shipper is responsible for the 
proper loading, blocking, and bracing of 

b. If the carrier does the loading, the cam 

on who offers hazardous materials for 

a. For Highway, unless the 
required placard(s) and re 

b. For Rail, if loaded by the 
(49 CFR 172.508). 

c. For Air and Water shi 

the shipper must provide the 
number(s) (49 CFR 

car if placards are required 

the proper placards, 

of the above steps 

nmental Protection Agency regulations are found in the 
lUe40. Part 262. 

and before offering the shipment for transportation, visually inspect yo 
ensure that emergency response information is on the vehicle for tra 

his material may be reproduced without special permission from this office. 

evised March 1995. 
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ATTACHMENT E 

HAZARDOUS MATERIALS SHIPPING CHECK UST 

SHIPPING PAPERS 

propriate type of package for hazardous substance. 

ity, especially the closure. 

ent material in package. 

log sheets for each sample and for c 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Check that entries cant 

Check that hazardous material differentiate them from any 
nonhazardous material 

Check total amou 

Check that cettifi 

Make certain dr 

Check that approved ate/federal manifests are prepared. 

““z, r ./ 
Check that trans 

\nals being shipped 
rter has the following: valid EPA identification num r. valid driver’s license, 

’ ration, insurance protection. and proper DOT labels for ’ ’ . . 

3. Check tha estination address is correct. 

4. Chec at driver knows where shipment is going. 

J 

5. C ck that the driier is aware of emergency procedures for spills and accidents. 

6. Make certain driver signs for shipment. 

\ 
Make certain one copy of executed manifest and shipping document is retained by shipper. 

r 

r 

r 

r 
I 

r 

r 

7 

I r 
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aa= or Division 

Explosives . . . . . . . , . . . , . 1.1 a 

Explosives 

Explosives . . . . . . . . , 1.4 

Very insensitive explosives . 1.5 

Extremely insensitive explosives . 1.6 

flammable gases 2.1 

Non-toxic, non-flammable gases 2 2 

Poisonous gas - Zone A** 2.3 

Poisonous gas - Zone B** 2 3 

flammable liquids 3 

flammable solids 4.1 

Spontaneously combustible materials 4.2 

Dangerous-when-wet materials . 4.3 

Oxidizers . . . . . . . . 5.1 

Organic peroxides . . . . . , 5.2 

Poisonous liquids PG I - Zone A** . 6.1 

Radioactive materials . . . . . . . . . . 7 

Corrosive liquids , . . . . . . . . . 8 

Note 

A 

\ 
A 

A 

ATTACHMENT F 

DOT SEGREGATION AND SEPARATION CHART 

1.1 
1.; 

- 
l 

l 

l 

< 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

No entry means that the materials are 

1. 
l 

. 

l 

. 

l 

Y 

X 

X 

X 

X 

X 

X 

; 

X 

1.’ 
- 

* 

l 

l 

l 

l 

0 

-2 

0 

0 

0 

/ 

0 

0 

I 

\ 

/ # 

no restrictions). 

1.! 
t 

l 

l 

. 

l 

X 

X 

k 

X 

X 

i 

X 

X 

X 

X 

2.1 

Y 

X 

0 

X 

X 

0 

< 

0 

0 

2.3 

gas 
Zone 
A* 

x 

X 

0 

X 

X 

/ 

X 

X 

X 

i 

X 

X These materials may not be loadedfinsported, or stored together in the same vehicle or facility. 

2.3 

gas 
Zone 
BL 

X 

X 

0 

X 

0 
/ 

0 

0 

0 

0 

0 

0 

\ 

0 

4.2 

x 

f 

X 

6.1 
liquids 

PG-I 
Zone A 

X 

X 

0 

X 

0 

X 

X 

X 

X 

X 

X 

X 

8 
liquids 

only 

X 

X 

0 

X 

X 

0 

0 

X 

0 

0 

0 

X 

ansported, or stored together in the same vehicle or facility unless they are separated for 
hart in 49 CFR 179.848(f). 
stored with Division 1.1 materials. 

- 

1 

i 
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ATTACHMENT G (CONTINUED) 
LITHIUM BAlTERY SHIPPING PAPERS 

/ 

LITHIUM BATT S CONTAINED 
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data 
record forms, logs and reports generally initiated and maintained for documenting Brown & Root 
Environmental field activities. 

2.0 SCOPE 

Documents presented within this procedure (or equivalents) shall be used for all Brown & Root 
Environmental field activities, as applicable. Other or additional documents may be required by specific 
client contracts. 

3.0 

None 

GLOSSARY 

4.0 RESPONSIBILITIES 

Proiect Manaaer - The Project Manager is responsible for obtaining hardbound, controlled-distribution 
logbooks (from the appropriate source), as needed. In addition, the Project Manager is responsible for 
placing all forms used in site activities (i.e., records, field reports, and upon the completion of field work, 
the site logbook) in the project’s central file. 

Field Operations Leader (FOLI - The Field Operations Leader is responsible for ensuring that the site 
logbook, notebooks, and all appropriate forms and field reports illustrated in this guideline (and any 
additional forms required by the contract) are correctly used, accurately filled out, and completed in the 
required time-frame. 

5.0 PROCEDURES 

5.1 Site Lwbook 

5.1.1 General 

The site logbook is a hard-bound, paginated controlleddistribution record book in which all major onsite 
activities are documented. At a minimum, the following activities/events shall be recorded (daily) in the 
site logbook: 

0 All field personnel present 
0 Arrival/departure of site visitors 
0 Arrival/departure of equipment 
l Stan or completion of borehole/trench/monitoring well installation or sampling activities 
a Daily onsite activities performed each day 
l Sample pickup information 
l Health and Safety issues (level of protection observed, etc.) 
0 Weather conditions 

A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of the 
first onsite activll (e.g., site visit or initial reconnaissance survey). Entries are to be made for every day 
that onsite activities take place which involve Brown & Root Environmental or subcontractor personnel. 
Upon completion of the fieldwork, the site logbook must become pan of the project’s central file. 

019611/P Brown & Root Environmental 
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The following information must be recorded on the cover of each site logbook: 

0 Project name 
0 Brown & Root Environmental project number 
0 Sequential book number 
0 Start date 
0 End date 

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see 
Section 5.2), but must summarize the contents of these other notebooks and refer to specific page 
locations in these notebooks for detailed information (where applicable). An example of a typical site 
logbook entry is shown in Attachment A. 

If measurements are made at any location, the measurements and equipment used must either be 
recorded in the site logbook or reference must be made to the site notebook in which the measurements 
are recorded (see Attachment A). 

All logbook, notebook, and log sheet entries shall be made in indelible ink (black pen is preferred). No 
erasures are permitted. If an incorrect entry is made, the data shall be crossed out with a single strike 
mark, and initialed and dated. At the completion of entries by any individual, the logbook pages used 
must be signed and dated. The site logbook must also be signed by the Field Operations Leader at the 
end of each day. 

5.1.2 Photographs 

When movies, slides, or photographs are taken of a site or any monitoring location, they must be 
numbered sequentially to correspond to logbook entries. The name of the photographer, date, time, site 
location, site description, and weather conditions must be entered in the logbook as the photographs 
are taken. A series entry may be used for rapid-sequence photographs. The photographer is not 
required to record the aperture settings and shutter speeds for photographs taken within the normal 
automatic exposure range. However, special lenses, films, filters, and other image-enhancement 
techniques must be noted in the logbook. If possible, such techniques shall be avoided, since they can 
adversely affect the admissibility of photographs as evidence, Chain-of-custody procedures depend upon 
the subject matter, type of film, and the processing it requires. Film used for aerial photography, 
confidential information, or criminal investigation require chain-of-custody procedures. Adequate logbook 
notation and receipts must be compiled to account for routine film processing. Once processed, the 
slides of photographic prints shall be consecutively numbered and labeled according to the logbook 
descriptions. The site photographs and associated negatives must be docketed into the project’s central 
file. 

Site Notebooks 

Key field team personnel may maintain a separate dedicated notebook to document the pertinent field 
activities conducted directly under their supervision. For example, on large projects with multiple 
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain 
a separate site notebook. Where several drill rigs are in operation simultaneously, each site geologist 
assigned to oversee a rig must maintain a site notebook. 
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5.3 Sample Forms 

A summary of the forms illustrated in this procedure is shown as the listing of Attachments in the Table 
of Contents for this SOP. Forms may be altered or revised for project-specific needs contingent upon 
client approval. Care must be taken to ensure that all essential information can be documented. 
Guidelines for completing these forms can be found in the related sampling SOP. 

5.3.1 Sample Collection, Labeling, Shipment and Request for Analysis 

5.3.1 .l Sample Loo Sheet 

Sample Log Sheets are used to record specified types of data while sampling. Attachments B-l to B-4 
are examples of Sample Log Sheets. The data recorded on these sheets are useful in describing the 
waste source and sample as well as pointing out any problems encountered during sampling. A log 
sheet must be completed for each sample obtained, including field quality control (QC) samples. 

5.3.1.2 Sample Label 

A typical sample label is illustrated in Attachment B-5. Adhesive labels must be completed and applied 
to every sample container. Sample labels can usually be obtained from the appropriate Program source 
or are supplied from the laboratory subcontractor. 

5.3.1.3 Chain-of-Custodv Record Form 

The Chain-of-Custody (COC) Record is a multi-pan form that is initiated as samples are acquired and 
accompanies a sample (or group of samples) as they are transferred from person to person. This form 
must be used for any samples collected for chemical or geotechnical analysis whether the analyses are 
performed on site or off site. One pan of the completed COC form is retained by the field crew while 
the other two or three portions are sent to the laboratory. The original (top, signed copy) and extra 
carbonless copies of the COC form shall be placed inside a large Ziploc-type bag and taped inside the 
lid of the shipping cooler. If multiple coolers are sent but are included on one COC form, the COC form 
should be sent with the first cooler. The COC form should then state how many coolers are included 
with that shipment. An example of a Chain-of-Custody Record form is provided as Attachment B-6. A 
supply of these forms are purchased and stocked by the field department of the various Brown & Root 
Environmental offices. Alternately, COC forms supplied by the laboratory may be used. Once the 
samples are received at the laboratory, the sample cooler and contents are checked and any problems 
are noted on the enclosed COC form (any discrepancies between the sample labels and COC form and 
any other problems that are noted are resolved through communication between the laboratory point-of- 
contact and the Brown & Root Environmental Project Manager). The COC form is signed and one of 
the remaining two parts are retained by the laboratory while the last part becomes part of the samples’ 
corresponding analytical data package. Internal laboratory chain-of-custody procedures are documented 
in the Laboratory Quality Assurance Plan (LQAP). 

5.3.1.4 Chain-of-Custody Seal 

Attachment B-7 is an example of a custody seal. The Custody seal is also an adhesive-backed label. 
It is pan of a chain-of-custody process and is used to prevent tampering with samples after they have 
been collected in the field and sealed in coolers for transit to the laboratory. The COC seals are signed 
and dated by the samplers and affiied across the opening edges of each cooler containing 
environmental samples. COC seals may be available from the laboratory; these seals may also be 
purchased from a supplier. 

019611-/P Brown & Root Environmental 
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5.3.2 Geohydrological and Geotechnical Forms 

5.3.2.1 Groundwater Level Measurement Sheet 

A groundwater level measurement sheet, shown in Attachment C-l must be filled out for each round of 
water level measurements made at a site. 

Data Sheet for I 3umpinq Test 

5.3.2.4 Summary Loo of Borinq 

During the progress of each boring, a log of the materials encountered, operation and driving of casing, 
and location of samples must be kept. The Summary Log of Boring (Attachment C-4) is used for this 
purpose and must be completed for each soil boring performed. In addition, if volatile organics are 
monitored on cores, samples or cuttings from the borehole (using HNU or OVA detectors), these results 
must be entered on the boring log (under the “Remarks” column) at the appropriate depth. The 
“Remarks” column can also be used to subsequently enter the laboratory sample number and the 
concentration of a few key analytical results. This feature allows direct comparison of contaminant 
concentrations with soil characteristics. 

5.3.2.5 Monitorinq Well Construction Details Form 

A Monitoring Well Construction Details Form must be completed for every monitoring well piezometer 
or temporary well point installed. This form contains specific information on length and type of well riser 
pipe and screen, backfill, filter pack, annular seal and grout characteristics, and surface seal 
characteristics. This information is important in evaluating the performance of the monitoring well, 
particularly in areas where water levels show temporal variation, or where there are multiple (immiscible) 
phases of contaminants. Depending on the type of monitoring well (in overburden or bedrock), different 
forms are used (see Attachments C-5 through C-9). Similar forms are used for flush-mount well 
completions. The Monitoring Well Construction Details Form is not a controlled document. 

oses, a Test’ Pit Log 

5.3.3 Equipment Calibration and Maintenance Form 

The calibration or standardization of monitoring, measuring or test equipment is necessary to assure the 
proper operation and response of the equipment, to document the accuracy, precision or sensitivity of 
the measurement, and determine if correction should be applied to the readings. Some items of 

‘L 
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equipment require frequent calibration, others infrequent. Some are calibrated by the manufacturer, 
others by the user. 

Each instrument requiring calibration has its own Equipment Calibration Log (Attachment D) which 
documents that the manufacturer’s instructions were followed for calibration of the equipment, including 
frequency and type of standard or calibration device. An Equipment Calibration Log must be maintained 
for each electronic measuring device used in the field; entries must be made for each day the equipment 
is used. 

5.4 Field Reports 

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be 
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required 
for data interpretation or documentation, but are.not easily useful for tracking and reporting of progress. 
Furthermore, the field logbook/notebooks remain onsite for extended periods of time and are thus not 
accessible for timely review by project management. 

5.4.1 Weekly Status Reports 

To facilitate timely review by project management, Xeroxed copies of logbook/notebook entries may be 
made for internal use. To provide timely oversight of onsite contractors, Daily Activities Reports are 
completed and submitted as described below. 

It should be noted that in addition to the summaries described herein, other summary reports may also 
be contractually required. 

5.4.2 Daily Activities Report 

5.4.2.1 Description 

The Daily Activities Report (DAR) documents the activities and progress for each day’s field work. This 
report must be filled out on a daily basis whenever there are drilling, test pitting, well construction, or 
other related activities occurring which involve subcontractor personnel. These sheets summarize the 
work performed and form the basis of payment to subcontractors (Attachment E is an example of a Daily 
Activities Report). 

5.4.2.2 Responsibilities 

It is the responsibility of the rig geologist to complete the DAR and obtain the driller’s signature 
acknowledging that the times and quantities of material entered are correct. 

5.4.2.3 Submittal and Approval 

At the end of the shift, the rig geologist must submit the Daily Activities Report to the Field Operations 
Leader (FOL) for review and filing. The Daily Activities Report is not a formal report and thus requires 
no further approval. The DAR reports are retained by the FOL for use in preparing the site logbook and 
in preparing weekly status reports for submission to the Project Manager. 
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6.0 Al-l-ACHMENTS 

Attachment A TYPICAL SITE LOGBOOK ENTRY 
Attachment B-l EXAMPLE GROUNDWATER SAMPLE LOG SHEET 
Attachment B-2 EXAMPLE SURFACE WATER SAMPLE LOG SHEn 
Attachment B-3 EXAMPLE SOIL/SEDIMENT SAMPLE LOG SHEET 
Attachment B-4 CONTAINER SAMPLE LOG SHEET FORM 
Attachment B-5 SAMPLE LABEL 
Attachment B-6 CHAIN-OF-CUSTODY RECORD FORM 
Attachment B-7 CHAIN-OF-CUSTODY SEAL 
Attachment C-l EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET 
Attachment C-2 EXAMPLE PUMPING TEST DATA SHEET 
Attachment C-3 PACKER TEST REPORT FORM 
Attachment C-4 EXAMPLE BORING LOG 
Attachment C-5 EXAMPLE OVERBURDEN MONITORING WELL SHEFT 
Attachment C-5A EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT) 
Attachment C-6 EXAMPLE CONFINING LAYER MONITORING WELL SHEET 
Attachment C-7 EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL 
Attachment C-8 EXAMPLE BEDROCK MONITORING WELL SHEET-WELL INSTALLED IN BEDROCK 
Attachment C-8A EXAMPLE BEDROCK MONITORING WELL SHEET - 

WELL INSTALLED IN BEDROCK (FLUSHMOUNT) 
Attachment C-9 EXAMPLE TEST PIT LOG 
Attachment D EXAMPLE EQUIPMENT CALIBRATION LOG 
Attachment E EXAMPLE DAILY ACTIVITIES RECORD 
Attachment F FIELD TRIP SUMMARY REPORT 
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AlTACHMENT A 
TYPICAL SITE LOGBOOK ENTRY 

START TIME: DATE: 

SITE LEADER: 
PERSONNEL:- 

BROWN & ROOT ENV. DRILLER EPA 

WEATHER: Clear, 68OF, 2-5 mph wind from SE 

ACTIVITIES: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Steam jenney and fire hoses were set up. 

Drilling activiiies at well resumes. Rig geologist was See 
Geologist’s Notebook, No. 1, page 29-30, for details of drilling activii. Sample No. ;23-2l- 
S4 collected; see sample logbook, page 42. Drilling activities completed ‘at 11:50 and a 
4-inch stainless steel well installed. See Geologist’s Notebook, No. 1, page 31, and well 
construction details for well 

Drilling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of 
well 

Well drilled. Rig geologist was See Geologist’s Notebook, 
No. 2, page for details of drilling activities. Sample numbers 123-22-Sl, 123-22S2, 
and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45. 

Well was developed. Seven 55-gallon drums were filled in the flushing stage. The 
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water 
pumped from well was “sand free.” 

EPA remedial project manger arrives on site at 14:25 hours. 

Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up 
over test pit 

Test pit dug with cuttings placed in dump truck. Rig geologist was 
. See Geologist’s Notebook, No. 1, page 32, for details of test pit 

activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to 
shallow groundwater table, filling in of test pit 
mound was developed and the area roped off. 

resulted in a very soft and wet area. A 

Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at 
17:50 hours. Site activities terminated at l&22 hours. All personnel off site, gate locked. 

Field Operations Leader 

019611/P Brown & Root Environmental 
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AlTACHMENT B-l 
EXAMPLE GROUNDWATER SAMPLE LOG SHEET 
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AITACHMENT B-2 
EXAMPLE SURFACE WATER SAMPLING LOG SHEET 

SURFACE WATER 
SAMPLING LOG SHEET 

Sample ID No.: 

Sample Location: 

Observations/No 

TED: To Be Determined 

01961 l/P Brown & Fioot Environmental 
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A’lTACHMENT B-3 
EXAMPLE SOIL/SEDIMENT SINGLE SAMPLE LOG SHEET 

SOIL/SEDIMENT 
SINGLE SAMPLE LOG SHEET 

Project Site Name: 

Cl Surface Soil 
0 Subsurface Soil 
a sediint 
0 Other 
Cl QA Sampk Type: 

Sample Location: 

Depth sampledz 

0 compceite 
0 Grab-Composite 
0 High Conconvation 
[3 Low Cowwnrdon 

019611/P 
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AlTACHMENT B-4 
CONTAINER SAMPLE LOG SHEET FORM 

Brown & Root Environmental 

0 Container Data 

Brown & Root Env. Location: 
/ 

0 Drum \ 

Cl Lever Lock 

El Bag/Sack 
•I Tank 
•1 Other 

Disposition of Sample 

q Container Sampled 
0 Container opened but not 

sampled. Reason: 

0 Container not opened. 
Reason: 

/ 

I 

Sample Date & Time: 

Analysis/ 

/ 

Color: 

Condition: 

Vol. of Contents: 

Sample Description 

GIL KIM q IH GIL q M q IH 

0 Low Concentration 
Cl High Concentration 

Sample Identification 1 Organic \ 1 Inorganic 

I I \ 
Date Shipped 
Time Shipped ! ! 
Lab 

Volume 

01961 l/P Brown & Root Environmental 
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A-ITACHMENT B-5 

SAMPLE LABEL 

Brown & Root Environmental 

SEDIMENT 0 

COMPOSITE Cl 

PCBs Cl 

CYANIDE Cl 

/ 
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AlTACHMENT B-7 

CHAIN-OF-CUSTODY SEAL 
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AlTACHMENT C-l 
EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET 

GROUNDWATER LEVEL 
MEASUREMENT SHEET Page of -- 

PROJECT NA’ME: LOCATION: 
PROJECT NUMBER: MEASURING DEVICE: 
PERSONNEL: ADJUSTMENT FACTOR: 
DATE: REMARKS: 
WEATHER CONDITIONS: 

‘Mearuremsms 10 nearest 0.01 foot. Signature(s): 

. 
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ATTACHMENT C-2 
EXAMPLE PUMPING TEST DATA SHEET 

, 

PUMPING WELL NUMBER: 
MEASURED WELL NUMBE 

ORRECTION 
FLOW Mm 

REMARKS 

SIGNATURE(s): 

019611/P 
. 
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PACKER TEST REPORT FORM 



ATTACHMENT C-4 
EXAMPLE BORING LOG 

BORING LOG Page- of- 

PROJECT NAME: BORING NUMBER: 
PROJECT NUMBER: DATE : 
DRILLING COMPANY: GEOLOGIST: 
WATER LEVEL DATA: 

‘Whan rock conng snt.r rock brokw,.sa. 

CONVERTED TO WELL : _ Yes _ No; 
REMARKS: 

WELL I.D.#: 

Signature(s): 

019611/P Brown & Root Environmental m 
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ATTACHMENT C-5 
EXAMPLE OVERBURDEN MONITORING WELL SHEET 

BORING NO.: 

OVERBURDEN 
MONliORlNC WELL SHEET 

ELEVATION 
FIELD GEOLOGIST 

STICK. UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE 

TYPE OF SURFACE SEAL: 

I 0. OF SURFACE CASING: 

RISER PIPE I.D. 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 7 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: 

I.D. OFSCREEN: 

TYPE OF SAND PACK: 

ELEVATION / DEPTH BOTTOM OF SCREEN: / 

ELEVATION / DEPTH BOTTOM OF SAND PACK: / 
TYPE OF BACKFILL BELOW OBSERVATION 

019611/P Brown & Root Environmental m 
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AITACHMENT C-5A 
EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT) 

. - ~. 
BORING NO.: 

MONITORING W.ELL SHEET _ _- . c - -. 

ELEVATION TOP OF RISER: 

TYPE OF SURFACE SEAL: 

TYPE OF PROTECTlM CASING: 

I.D. OF PROTECTIM CASING: 

IAMETER OF HOLE: 

TYPE Of RISER PIPE: 

RISER PIPE I.D.: 

l-vc OF- BACxFILL/SEAL: 

DEPTH/ELEVATION TOP OF SAND: 

DEPTH/ELEVATION TOP OF SCREEN: 

lTPE OF SCREEN: 

SLOT SIZE x LENGTH: 

lW’E OF SAND PACK: 

DIAMETER OF HOLE IN BEDROCK: 

ON EOTTOU OF SCREEN: 

019611/P Brown & Root Environmental 
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AlTACHMENT C-6 
EXAMPLE CONFINING LAYER MONITORING WELL SHEET 

CONFINING LAYER 

ELEVATION OF TOP OF RISER PIPE 
ELEVATION TOP OF PER 

G & BACKFILL: 

TYPE OF SEAL: 

ELEVATION I DEPTH BOTTOM OF SCREEN: 

ELEVATION I DEPTH BOTTOM OFSAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 

019611/P Brown & Root Environmental I 
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A7TACHMENT C-7 
EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL 

GROUND 
k4 ELYATION 

BORING NO.: 

BEDROCK 
MONITORING WELL SHEET 

ELEVATION OF TOP OF CASING: 

TYPE OF SURFACE SEAL: 

I.D. OF CASING: 
PE OF CASING 

TYPE OF CASING SEA 

- DEPTH TO TOP OF ROCK: 

DEPTH TO SO-f-TOM CASI 

DIAMETER OF HOLE IN BEDROCK 

DESCRIBE IF CORE/ REAMED WITH BI 

ELEVATION I DEPTH OF HOLE: 

I 

01961 l/P Brown & Root Environmental 
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ATTACHMENT C-8 
EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK 

BEDROCK 
MONITORING WELL SHEET 

STICK UP OF CASING ABOVE GR 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 

METER OF H 

ELEVATION I DEPTH T 
ELEVATION/DEPTH T 

TYPE OF SEAL: 

ELEVATION I DEPTH TOP OF SAND: 

ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENG 

I.D. SCREEN: 

TYPE OF SAND PACK: 

DIAMETER OF HOLE IN BEDROCK: 

CORE I REAM: 

ELEVATION I DEPTH BOmOM SCREEN: 

ELEVATION I DEPTH BOTTOM OF HOLE: 

019611/P Brown & Root Environment: 
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AlTACHMENT C-8A 
EXAMPLE BEDROCK MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK (FLUSHMOUNT) 

I 

03/01/96 

/ 
\ 

I 

\ BORING NO.: 

BEDROCK 

MON!TORlNG WELL SHEET 
WELL INSTALLED IN BEDROCK 

/ 

ELEVATION T 

TYPE OF SURFACE SEAL: 

E Of Pfto7-0xvx CA 

OF PRo~cnx CASI 

R OF HOLE: 

THfiLEVATlON TOP 

OEPTH/ELEVAllON TOP OF SAND: 

DEPTH/ELEVAllON TOP OF SCREEN: 

TYPE Of SCREEN: 

SLOT SIZE x LWCM: 

TYPE OF SAND PACK: 

DIAMETER Of HOLE IN BEDROCK: 

019611/P Brown & Root Environmental 
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AllACHMENT C-9 
EXAMPLE TEST PIT LOG 

Page 

28 of 32 

Effective Date 

03/01/98 

PROJECT NO 

LOaTlON: 

FMELD GEOLO 

REMARKS 
Conrmcncy. Color1 
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ATTACHMENT D 
EXAMPLE EQUIPMENT CALIBRATION LOG 
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ATTACHMENT E 
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1.0 PURPOSE 

The purpose of this procedure is to provide guidelines regarding the appropriate procedures to be 
followed when decontaminating drilling equipment, monitoring well materials, chemical sampling 
equipment and field analytical equipment. 

2.0 SCOPE 

This procedure addresses drilling equipment and monitoring well materials decontamination, as well as 
chemical sampling and field analytical equipment decontamination. This procedure also provides general 
reference information on the control of contaminated materials. 

3.0 

None. 

GLOSSARY 

4.0 RESPONSIBILITIES 

Proiect Manaqer - Responsible for ensuring that all field activities are conducted in accordance with 
approved project plan(s) requirements. 

Field Operations Leader (FOL) - Responsible for the onsite verification that all field activities are 
performed in compliance with approved Standards Operating Procedures or as otherwise dictated by 
the approved project plan(s). 

5.0 PROCEDURES 

To ensure that analytical chemical results reflect actual contaminant concentrations present at sampling 
locations, the various drilling equipment and chemical sampling and analytical equipment used to acquire 
the environment sample must be properly decontaminated. Decontamination minimizes the potential for 
cross-contamination between sampling locations, and the transfer of contamination offsite. 

5.1 Drillinq Equipment 

Prior to the initiation of a drilling program, all drilling equipment involved in field sampling activities shall 
be decontaminated by steam cleaning at a predetermined area. The steam cleaning procedure shall be 
performed using a high-pressure spray of heated potable water producing a pressurized stream of steam. 
This steam shall be sprayed directly onto all surfaces of the various equipment which might contact 
environmental samples. The decontamination procedure shall be performed until all equipment is free 
of all visible potential contamination (dirt, grease, oil, noticeable odors, etc.) In addition, this 
decontamination procedure shall be performed at the completion of each sampling and/or drilling 
location, including soil borings, installation of monitoring wells, test pits, etc. Such equipment shall 
include drilling rigs, backhoes, downhole tools, augers, well casings, and screens. Where the drilling rig 
is set to perform multiple borings at a single area of concern, the steam-cleaning of the drilling rig itself 
may be waived with proper approval. Downhole equipment, however, must always be steam-cleaned 
between borings. Where PVC well casings are to be installed, decontamination is not required if the 
manufacturer provides these casings in factory-sealed, protective, plastic sleeves (so long as the 
protective packaging is not compromised until immediately before use. 

The steam cleaning area shall be designed to contain decontamination wastes and waste waters and can 
be a lined excavated pit or a bermed concrete or asphalt pad. For the latter, a floor drain must be 

- 
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provided which is connected to a holding facility. A shallow above-ground tank may be used or a 
pumping system with discharge to a waste tank may be installed. 

In certain cases such an elaborate decontamination pad is not possible. In such cases, a plastic lined 
gravel bed pad with a collection system may serve as an adequate decontamination area. Alternately, 
a lined sloped pad wfth a collection pump installed at the lower end may be permissible. The location 
of the steam cleaning area shall be onsite in order to minimize potential impacts at certain sites. 

Guidance to be used when decontaminating drilling equipment shall include: 

0 As a general rule, any part of the drilling rig which extends over the borehole, shall be 
steam cleaned. 

0 All drilling rods, augers, and any other equipment which will be introduced to the hole shall 
be steam cleaned. 

l The drilling rig, all rods and augers. and any other potentially contaminated equipment shall 
be decontaminated between each well location to prevent cross contamination of potential 
hazardous substances. 

Prior to leaving at the end of each work day and/or at the completion of the drilling program, drilling rigs 
and transport vehicles used onsite for personnel or equipment transfer shall be steam cleaned, as 
practicable. A drilling rig left at the drilling location does not need to be steam cleaned until it is finished 
drilling at that location. 

5.2 Sampling Equipment 

5.2.1 Bailers and Bailing Line 

The potential for cross-contamination between sampling points through the use of a common bailer or 
its attached line is high unless strict procedures for decontamination are followed. For this reason, it is 
preferable to dedicate an individual bailer and its line to each sample point, although this does not 
eliminate the need for decontamination of dedicated bailers. For nondedicated sampling equipment, 
the following conditions and/or decontamination procedures must be followed. 

Before the initial sampling and after each successive sampling point, the bailer must be decontaminated. 
The following steps are to be performed when sampling for organic contaminants. Note: contract- 
specific requirements may permit alternative procedures. 

0 Potable water rinse 
0 Afconox or Liquinox detergent wash 
0 Scrubbing of the line and bailer with a scrub brush (may be required if the sample point is 

heavily contaminated with heavy or extremely viscous compounds) 
0 Potable water rinse 
a Rinse with 10 percent nitric acid solution* 
0 Deionized water rinse 

l Due to the leaching ability of nitric acid on stainless steel, this step is to be omitted if a stainless 
steel sampling device is being used and metals analysis is required with detection limits less than 
approximately 50 ppb. 
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0 Acetone or methanol rinse (in some EPA Regions, isopropanol is used instead) 
l Hexane rinse- 
l Copious distilled/Deionized water rinse 
0 Air dry 

If sampling for volatile organic compounds (VOCs) only, the nitric acid, acetone, methanol, and hexane 
rinses may be omitted. Only reagent grade or purer solvents are to be used for decontamination. When 
isopropanol is used, the bailer must be thorouqhly dry before using to acquire the next sample. 

In general, specially purchased precleaned disposable sampling equipment is not decontaminated (nor 
is an equipment rinsate blank collected) so long as the supplier has provided certification of cleanliness. 
If decontamination is performed on several bailers at once (i.e., in batches), bailers not immediately used 
may be completely wrapped in aluminum foil (shiny-side toward equipment) and stored for future use. 
When batch decontamination is performed, one equipment rinsate is generally collected from one of the 
bailers belonging to the batch before it is used for sampling. 

It is recommended that clean, dedicated braided nylon or polypropylene line be employed with each 
bailer use. 

5.2.2 Sampling Pumps 

Most sampling pumps are low volume (less than 2 gpm) pumps. These include peristaltic, diaphragm, 
air-lift, pitcher and bladder pumps, to name a few. If these pumps are used for sampling from more than 
one sampling point, they must be decontaminated prior to initial use and after each use. 

The procedures to be used for decontamination of sampling pumps compare to those used for a bailer 
except that the 10 percent nitric acid solution is omitted. Each of the liquid factions is to be pumped 
through the system. The amount of pumping is dependent upon the size of the pump and the length 
of the intake and discharge hoses. Certain types of pumps are unacceptable for sampling purposes. 
For peristaltic pumps, the tubing is replaced rather than cleaned. 

An additional problem is introduced when the pump relies on absorption of water via an inlet or outlet 
hose. For organic sampling, this hose should be Teflon. Other types of hoses leach organics (especially 
phthalate esters) into the water being sampled or adsorb organics from the sampled water. For all other 
sampling, the hose should be Viton, polyethylene, or polyvinyl chloride (listed in order of preference). 
Whenever possible, dedicated hoses should be used. It is preferable that these types of pumps not be 
used for sampling, only for purging. 

is addressed in SOP 
this end, three basic 
inert gas over-pressure 

ay require acquisition of filtered grou 
on as possible. To 
ble Teflon filter, the 

required since the filte 
ved receptacle and th 

econtaminated or replaced before each use. 

l * If sampling for pesticides, PCBs, or fuels. 
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5.2.4 Other Sampling Equipment 

Field tools such as trowels and mixing bowls are to be decontaminated in the same manner as described 
above. 

5.3 Field Analvtical Equipment 

5.3.1 Water Level Indicators 

Water level indicators that. come into contact with groundwater must be decontaminated using the 
following steps: 

l Rinse with potable water 
0 Rinse with deionized water 
0 Acetone or methanol rinse (unless otherwise directed by manufacturer) 
0 Rinse with deionized water 

Water level indicators that do not come in contact with the groundwater but may encounter incidental 
contact during installation or retrieval need only undergo the first and last steps stated above. 

5.3.2 Probes 

Probes (e.g., pH or specific-ion electrodes, geophysical probes, or thermometers) which would come 
in direct contact with the sample, will be decontaminated using the procedures specified above unless 
manufacturer’s instructions indicate otherwise (e.g., dissolved oxygen probes). Probes that contact a 
volume of groundwater not used for laboratory analyses can be rinsed with deionized water. For probes 
which make no direct contact, (e.g., OVA equipment) the probe is self-cleaning when exposure to 
uncontaminated air is allowed and the housing can be wiped clean with paper-towels or cloth wetted with 
alcohol. 

5.4 Waste Handling 

For the purposes of these procedures, contaminated materials are defined as any byproducts of field 
activities that are suspected or known to be contaminated with hazardous substances. These byproducts 
include such materials as decontamination solutions, disposable equipment, drilling muds, well- 
development fluids, and spill-contaminated materials and Personal Protection Equipment (PPE). 

The procedures for obtaining permits for investigations of sites containing hazardous substances are not 
clearly defined at present. In the absence of a clear directive to the contrary by the EPA and the states, 
it must be assumed that hazardous wastes generated during field activiiies will require compliance with 
Federal agency requirements for generation, storage, transportation, or disposal. In addition, there may 
be state regulations that govern the disposal action. This procedure exclusively describes the technical 
methods used to control contaminated materials. 
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The plan documents for site activiiies must include a description of control procedures for contaminated 
materials. This planning strategy must assess the type of contamination, estimate the amounts that 
would be produced, describe containment equipment and procedures, and delineate storage or disposal 
methods. As a general policy, it is wise to select investigation methods that minimize the generation of 
contaminated spoils. Handling and disposing of potentially hazardous materials can be dangerous and 
expensive. Until sample analysis is complete, it is assumed that all produced materials are suspected 
of contamination from hazardous chemicals and require containment. 

5.5 Sources of Contaminated Materials and Containment Methods 

5.5.1 Decontamination Solutions 

All waste decontamination solutions and rinses must be assumed to contain the hazardous chemicals 
associated with the site unless there are analytical or other data to the contrary. The waste solution 
volumes could vary from a few gallons to several hundred gallons in cases where large equipment 
required cleaning. 

Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent containers) that can 
be sealed until ultimate disposal at an approved facility. Larger equipment such as backhoes and 
tractors must be decontaminated in an area provided with an impermeable liner and a liquid collection 
system. A decontamination area for large equipment could consist of a bermed concrete pad with a 
floor drain leading to a buried holding tank. 

5.5.2 Disposable Equipment 

Disposable equipment that could become contaminated during usetypically includes PPE. rubber gloves, 
boots, broken sample containers, and cleaning-wipes. These items are small and can easily be 
contained in 55-gallon drums with lids. These containers should be closed at the end of each work day 
and upon project completion to provide secure containment until disposed. 

5.5.3 Drilling Muds and Well-Development Fluids 

Drilling muds and welldevelopment fluids are materials that may be used in groundwater monitoring well 
installations. Their proper use could result in the surface accumulation of contaminated liquids and muds 
that require containment. The volumes of drilling muds and welldevelopment fluids used depend on well 
diameter and depth, groundwater characteristics, and geologic formations. There are no simple 
mathematical formulas available for accurately predicting these volumes. It is best to rely on the 
experience of reputable well drillers familiar with local conditions and the well installation techniques 
selected. These individuals should be able to estimate the sizes (or number) of containment structures 
required. Since guesswork is involved, it is recommended that an slight excess of the estimated amount 
of containers required will be available. 

Drilling muds are mixed and stored in what is commonly referred to as a mud pit. This mud pit consists 
of a suction section from which drilling mud is withdrawn and pumped through hoses, down the drill pipe 
to the bit, and back up the hole to the settling section of the mud pit. In the settling section, the mud’s 
velocity is reduced by a screen and several flow-restriction devices, thereby allowing the well cuttings 
to settle out of the mud/fluid. 

The mud pit may be either portable above-ground tanks commonly made of steel (which is preferred) 
or stationary in-ground pits as depicted in Attachment A. The above-ground tanks have a major 
advantage over the in-ground pits because the above-ground tanks isolate the natural soils from the 
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contaminated fluids within the drilling system. These tanks are also portable and can usually be cleaned 
easily. 

As the well is drilled, the cuttings that accumulate in the settling section must be removed. This is best 
done by shoveling them into drums or other similar containers. When the drilling is complete, the 
contents of the above-ground tank are likewise shoveled or pumped into drums, and the tank is cleaned 
and made available for its next use. 

If in-ground pits are used, they should not extend into the natural water table. They should also be lined 
with a bentonite-cement mixture followed by a layer of flexible impermeable material such as plastic 
sheeting. Of course, to maintain its impermeable seal, the lining material used would have to be 
nonreactive with the wastes. An advantage of the in-ground pits is that well cuttings do not necessarily 
have to be removed periodically during drilling because the pit can be made deep enough to contain 
them. Depending on site conditions, the in-ground pit may have to be totally excavated and refilled with 
uncontaminated natural soils when the drilling operation is complete. 

When the above-ground tank or the in-ground pit is used, a reserve tank or pit should be located at the 
site as a backup system for leaks, spills, and overflows. In either case, surface drainage should be such 
that any excess fluid could be controlled within the immediate area of the drill site. 

The containment procedure for welldevelopment fluids is similar to that for drilling muds. The volume 
and weight of contaminated fluid will be determined by the method used for development. When a new 
well is pumped or bailed to produce clear water, substantially less volume and weight of fluid result than 
when backwashing or high-velocity jetting is used. 

5.5.4 Spill-Contaminated Materials 

A spill is always possible when containers of liquids are opened or moved. Contaminated sorbents and 
soils resulting from spills must be contained. Small quantities of spill-contaminated materials are usually 
best contained in drums, while larger quantities can be placed in lined pits or in other impermeable 
structures. In some cases, onsite containment may not be feasible and immediate transport to an 
approved disposal site will be required. 

5.6 Disposal of Contaminated Materials 

Actual disposal techniques for contaminated materials are the same as those for any hazardous 
substance, that is, incineration, landfilling, treatment, and so on. The problem centers around the 
assignment of responsibility for disposal. The responsibility must be determined and agreed upon by 
all involved parties before the field work starts. If the site owner or manager was involved in activities 
that precipitated the investigation, it seems reasonable to encourage his acceptance of the disposal 
obligation. In instances where a responsible party cannot be identified, this responsibility may fall on the 
public agency or private organization investigating the site. 

Another consideration in selecting disposal methods for contaminated materials is whether the disposal 
can be incorporated into subsequent site cleanup activities. For example, if construction of a suitable 
onsite disposal structure is expected, contaminated materials generated during the investigation should 
be stored at the site for disposal with other site materials. In this case, the initial containment structures 
should be evaluated for use as long-term storage structures. Also, other site conditions such as drainage 
control, security, and soil type must be considered so that proper storage is provided. If onsite storage 
is expected, then the containment structures should be specifically designed for that purpose. 
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The following information represents modifications to the Health and Safety Plan 
(HASP) for the CERCLA RI/FS Project at Marine Corps Air Station (MCAS) Cherry 
Point, North Carolina. These modifications have been generated to address a change in 
work order of planned onsite activities, as presented in the Treatability Study Work Plan 
for the AS/SVE Operable Unit No. 2 (OU2). This document will be incorporated as an 
addendum to the aforementioned HASP. This addendum addresses additional activities 
that are to be conducted at the site. Activities associated with the Treatability Study 
Work Plan for the AS/SVE include- the installation of eight air injection wells, fourteen 
vapor extraction wells, and seven performance monitoring wells, air sampling using 
tedlar bags, groundwater sampling and split spoon soil sampling. The hazards 
associated with these activities are also addressed in this addendum. Where potential 
hazards have been identified and associated with the planned activity, the necessary 
actions to be taken to mitigate these hazards have also been identified. 

The following sections of the HASP dated June 1994 are to be amended to include the 
information identified within the text of this addendum. It is the Project Manager’s (PM) 
responsibility to forward copies of this addendum to the field crew to be inserted into the 
field copies of the HASP. It Is the Field Operation leader’s (FOL) responsibility to 
ensure that all members of the field crew review the addendum. In addition to the 
review process, the final HASP (field copies) sections will be marked to indicate areas 
revised as a result of this addendum. All sections of the original HASP not modified by 
this addendum remain in effect. The FOL will ensure all field crew members indicate, by 
signing a field team review sheet in the back of this document, they have reviewed the 
elements of this addendum, understand its requirements, and any questions they may 
have had have been answered to their satisfaction. 

Sections: 4.0 Scope of Work 

5.0 Hazard Assessment 

Table 13-1 Emergency Information 

15.0 Spill Containment Program 

The following sections are added to the final HASP, as new sections to support his 
operation. These. sections include: 

Table 4-3 Site task and the associated hazards, air monitoring requirements, PPE, 
decontamination and control measures. 

The modifications to the indlvldual se&Ions are presented in the remainder of this 
addendum. 



4.0 SCOPE OF WORK 

4.1 Site Activities at OU2 

The following is a discussion of the site activities planned for OU2 at Cherry Point. Each 
site activity is briefly discussed below. For additional information, refer to the associated 
Treatability Study Work Plan for Pilot-Scale AS/SVE at Operable Unit Number Two. 

4.1 .I installation of Air Injection and Vapor Extraction Wells 

Eight air injection wells and fourteen vapor extraction wells will be installed. 
will be installed using conventional hollow-stem augering techniques. All 

These wells 
air injection 

and vapor extraction wells will be constructed of 2-inch diameter, schedule 40 PVC 
piping. 

4.1.2 Performance Monitoring Wells 

All performance wells will be installed using conventional hollow-stem augering 
techniques. These wells will be located throughout the treatability study location in an 
effort to provide monitoring points at various distances from the air injection and vacuum 
extraction points to determine radii of influence. 

4.1.3 Air Sampling 

Air quality at the treatability study ASlSVE system will be measured by collecting grab 
air samples in Tedlar bags for fixed base laboratory analysis. Air samples will also be 
analyzed using compound specified Draeger tubes. 

4.1.4 Groundwater and soil sampling 

Groundwater samples will be collected from various performance monitoring wells to 
establish a baseline. One split spoon sample will be collected from selected wells 
during drilling. Another boring will be drilled (hand auger or conventional drilling) 
adjacent to the initial sampling points upon completion of the treatability study. 

5.0 HAZARD ASSESSMENT 

This section describes the chemical and physical hazards that are associated either 
directly or indirectly with the tasks and operations described in this addendum. 
Measures to control the hazards presented below can be found in Section 6.0 and 
Attachment 1 of this addendum and Sections 7.0, 8.0, and 11.0 for the HASP. 

5.1 Primary Site contaminants at OU2 

Previous analytical results for groundwater and subsurface samples collected at OU2 
indicate the presence of volatile organics, semivolatiles, and metals. 



5.1.1 Surficial Aauifer Groundwater 

The most commonly detected contaminants in the sutficial aquifer were monocyclic 
aromatic fuel constituents (BTEX), halogenated aliphatics (chlorinated solvents and 
breakdown products such as PCE, TCE, DCE, vinyl chloride, TCA, dichloroethanes 
(DCA), and chloroethane), and chlorinated monocyclic aromatics (chlorobenzene and 
dichlorobenzenes). Several items are of note in discussing the nature and extent of 
contamination in the surficial aquifer. First, there is widespread contamination of 
groundwater with organic chemicals. Those listed above are the most prevalent based 
on past and recent data. Second, the maximum detected concentrations of many 
compounds have declined over the years. Third, while no distinct plumes are visible 
based on the most recent sampling event, several areas of overall contamination can be 
outlined as general areas of concern. These areas of concern are where certain 
contaminants exceed state and/or federal groundwater or drinking water standards. 

Benzene, TCE, and vinyl chloride were the compounds that exceeded the state 
groundwater quality standards most often. The concentration of benzene over almost 
the entire area exceeds the state standard of 1 microgram per liter @g/L). Within this 
area of general benzene contamination, three areas of solvent contamination were 
identified. One area is located west (downgradient) of the former sludge impoundment 
area and extends to the south side of Turkey Gut (Study Area E). Another area is 
centered on Study Area B on the eastern edge of the landfill, and a third area is located 
in the southwest portion of OU2. This area may be associated with the fire training 
areas and potential use of solvents there or in the adjacent vehicle maintenance area 
(Site 76). 

Several areas have chlorobenzene concentrations exceeding the state standard of 50 
pg/L. These areas are as follows: (1) coincident with the solvent contamination area 
south ‘of Turkey Gut (Study Area E), (2) an area in the upstream area of Turkey Gut 
(Study Area C), and (3) the areas surrounding OU2HP1, which is located southwest of 
Study Area E. 

There is no significant difference in the analytical results for wells screened in the upper 
and lower portions of the surficial aquifer. This indicates there is little potential for 
nonaqueous-phase liquids at this site. 

5.1.2 Subsurface Soil 

The subsurface soil sampling program conducted at OU2 concentrated on areas that 
had a higher potential for contamination based on past experience and knowledge. Past 
soil sampling programs were based on soil-gas and geophysical surveys, aerial 
photographs, and knowledge of existing groundwater contamination. When anomalous 
areas or areas of groundwater contamination were identified, soil borings and test pits 
were installed to collect subsurface soil samples. The 1994 and 1996 field activities 
were conducted to fill known data gaps from previous investigations. The subsurface 
soil sampling results for volatile organics are summarized in Table l-4. Table 1-5 
provides subsurface soil data collected in the area of the prepared soil vapor extraction 
system. 



The analytical results for subsurface soil show that volatile organic compounds were not 
detected frequently, but were detected at notable concentrations in a limited number of 
samples. In addition, only a limited number of samples were analyzed for semivolatile 
organic compounds and pesticides/PCBs. Fuel-type constituents, including benzene, 
toluene, ethylbenzene, and xylenes (BTEX), were identified in a number of subsurface 
soil samples. The vast majority of samples analyzed for BTEX did not contain these 
compounds at detectable levels. The primary detections were scattered throughout the 
site, with the highest concentrations reported in the areas used for fire training exercises 
in the southern portion of the landfill. The highest concentrations of BTEX (primarily, 
toluene, ethylbenzene, and xylenes, with lower concentrations of benzene) ranged from 
155,280 to 617,000 pg/kg. The sample with the lower concentration was collected at 
the water table. All other sample intervals were above the water table. 

Other areas with BTEX contamination were in the area of the former sludge 
impoundments (1,900 to 7,500 pg/kg); one boring in Study Area E, which is south of 
Turkey Gut (4,830 pg/kg); and in Study Area B, which is in the east-central portion of the 
site (2,174 to 10,993 ug/kg). All of the samples in these areas were collected from 
above the water table. The presence of these constituents in soil suggests potential 
source area(s) for BTEX in groundwater. 

Another group of compounds potentially relating to observed groundwater contamination 
includes chlorinated solvents such as tetrachloroethene (PCE), trichloroethene (TCE), 
dichloroethenes (DCE), vinyl chloride, and 1 ,l ,l-trichloroethane (TCA). While not 
widespread, their presence also appears to correlate with observed areas of these 
compounds in the surficial aquifer. There are a few areas with chlorinated solvents in 
the soil, such as in Study Area E (DCE at 6 to 4,700 pg/kg and vinyl chloride at 490 
ug/kg), the area of the former sludge impoundments (PCE at 4,800 ug/kg, TCE at 800 to 
880 ug/kg, and TCA at 2,500 ug/kg) and Study Area B (PCE at 38 us/kg). All samples 
in these areas were collected above the water table. 

II 

II 

I 

II 

I 

5.2 Physical Hazards 

Physical hazards which could be encountered in the execution of this scope of work 
include, but are not limited to the following items; 

Uneven or unstable terrain (slip, trip, and fall hazards) 
Lifting heavy objects 
Rotating or moving machinery such as drill rigs 
Contact with energized sources 
Ambient temperature extremes 
Noise in excess of 85 dBA 
Inclement weather 
Pinch/Compression points 
Natural hazards (e.g., snakes, ticks, mosquitoes, poisonous plants) 

All of these physical hazards are discussed in detail in the HASP. These hazard are 
also addressed in the Attachment of this addendum. 

I 

V 

I 



Attachment 1 provides a table that discusses all of the tasks that are to be performed at 
the site. This table also provides information regarding the anticipated hazards 
associated with each task, the recommended control measures, air monitoring 
procedures, personal protective equipment requirements, and decontamination 
provisions. This table should be referenced for additional information. 



TABLE 43-l 

EMERGENCY INFORMATION 

Halliburton NUS Health & Safety Donald J. Westerhoff, CSP (412)921-7281 
Officer 

CLEAN Health and Safety Matthew M. Soltis, CIH, CSP (412)921-8912 
Manager 

Directions to Craven RMC: 

l Take Highway 70 West to New Bern. 
l Take Glenburnie Road Exit (right turn). 
l Glenburnie to Neuse Blvd. (turn right). 
l Two miles, hospital is on the left. 
l Cranen RMC, 2000 Neuse Blvd, New Bern. 

a 
Maps depicting directions from the site to the hospitals shall be obtained and attached to 
this Health and Safety plan prior to the commencement of site activities. 



15.0 SPILL CONTAINMENT PROGRAM 

This information is to be incorporated into the spill containment section of the HASP. 
This information pertains to Investigative Derived Wastes (IDW) that will be accumulated 
during the course of site activities. 

Five types of potentially contaminated residues are expected to be generated during the 
proposed field activities. Worn Personal Protective Equipment (PPE), drill rig 
decontamination fluids, drill cuttings, purge water from well development and 
groundwater generated during the pumping tests all will be generated at some time 
during the field activities. 

Based on the activities and the types of contaminants present, none of these residues 
are expected to represent a significant risk to human health or the environment is 
properly managed. Planned management of these residues is provided in the HASP 
and is discussed below. The recommended procedures below were based on accepted 
procedures included in the EPA document “Management of investigative Derived 
Wastes During Site Inspections” EPA/540/G-91/009 May 1991. 

PPE - Used PPE will be placed in trash receptacles at the facility. These receptacles 
will be labeled to indicate their contents. 

Drill Rig Decontamination Fluids - Drill rig decontamination fluids will be allowed to 
accumulate in the sump located at the MCAS Cherry Point decontamination pad located 
at OU2 where decontamination operations will be conducted. 

Drill Cuttings (drilling mud) - Drill cuttings will be screened with a PID. The cuttings 
will be containerized in bulk containers and stored at a location to be determined by 
MCAS Cherry Point, until the recommendations regarding additional sampling (if 
necessary) and ultimate disposal can be made. One composite sample will be collected 
from the material in the containers and analyzed for TCLP organics, TCLP inorganics, 
ignitability, corrosivity, and reactivity. 

Purge Water - Groundwater generated during monitoring will development will be 
temporarily containerized in bulk containers by the drilling subcontractor in order to be 
transported and disposed of at the main inlet of the Industrial Wastewater Treatment 
plant (IWTP). 

Pumping Test Water - Low turbid groundwater generated during the pumping test will 
be discharged to the IWTP drainage system. 
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TASKS/HAZARDS/CONTROL MEASURES COMPENDIUM FOR 
TREATABlLlTY STUDY AND AS AND SVE’TREATABILITY STUDY AT 002 

CHERRY POINT, NORTH CAROLINA 

I Tasks/Operation 

Soil boring activities 
associated with injection, 
vapor extraction, and 
monitoring well 
installations 

Anticipated Hazards 

Chemical hazards 

1) Contaminated media including 
groundwater, soils, and to a lesser 
extent air. Primary site 
contamination is associated with 
volatile organics present in 
groundwater. Specific contaminants 
of concern include chlorinated 
hydrocarbons such as 
trichloroethylene, 
tetrachloroethylene, 1,2- 
dichloroethene, 1 ,I ,1 -trichloroethane, 
and vinyl chloride. Other organic 
voiatiles that are present include 
benzene, ethyl benzene, toluene, and 
xylene. 

Previous analytical results, indicated 
part per billion (ppb) concentrations 
of these contaminants in the 
groundwater. 

These chemicals were selected as 
the primary contaminants of concern 
given their volatility, low exposure 
limits, roiativo abundance in the 
groundwater, and higher 
concentrations observed from 
previous sample results. 

Other potential contaminants 
associated with the site, which are 
not considered to present a 
significant exposure potential, 
include some semivolatile 
compounds and metals such as 
aluminum, arsenic, barium, 
chromium, magnesium, manganese, 
and lead. These contaminants are 
not anticipated to present a 
significant exposure potential given 
Iho low concenlrations observed 
from previous groundwater sample 
results and the limited routes of 
exposure due to limited volatility and 
Iho type of media in which they are 
present (groundwater). 

See Table 6-l for more information 
regarding the contaminants of 
concern. 

2) Transfer of contaminants into 
clean areas or onto persons 

Physical hazards 

3) Rotating machinery 
(entanglement) 
4) Noise 
5) Energized systems 
6) Lifting 
7) Slips, trips, and falls 
8) Traffic hazards 

Recommended Control Measures 

Chemical hazards 
1) Use real-time monitoring instrumentation, action levels, personal sampling, 
and identified PPE to control exposures to potentially contaminated medusa (e.g. 
groundwater, soils, air). 
- Identify and physically barricade operational zones where potential 
contamination may exist to prevent incidental contact and transfer outside of the 
operational area. 
2) Oecontaminate ail equipment and supplies between drilling events and prior to 
leaving the site 

Physical hazards 
3) All equipment to be used will be 
- Inspected in accordance with Federal safety and transportation guidelines, 
OSHA (1926.600,.601,.602), and manufacturers design. 
- Operated by Certified operators, and knowledgeable ground crew. 
- Only manufacturer approved equipment may be used in conjunction with 
equipment repair procedures (i.e. pins for auger flights etc.). 
In addition to the equipment considerations, the following standard operating 
procedures will be employed: 
- All personnel not directly supporting the drilling operation will remain at least 25 
feet from the point of operation. 
- Hand signals will be established prior to the commencement of drilling. 
- The driller and helper can simultaneously handle moving augers or flights only 
when there is a standby person to activate the emergency stop device. 
- The driller must never leave the controls while tools are rotating unless all 
personnel are clear of the rotating equipment. 
- A long handlod shovel or equivalent shall be used to clear away drill cuttings 
from lhe hole and rotating equipment. Hands or feet shall not be used for this 
purpose. 
- A remote sampling device must be used to sample drill cuttings near rotating 
tools. The driller shall shutdown operations if the sampler is near the tools. 
- Never climb a drill mast while equipment is rotating. 
- Use ANSI approved fall protection (Le. belts, lanyards and a fall protection slide 
rail) or portable ladders which meet OSHA’s requirements when climbing drill 
masts. / 
- Work areas will be kept clear of clutter. 
- All personnel will be instructed in the location and operations of the emergency 
shut off device(s). This device will be tested initially (and then periodically) to 
insure its operational status. 
- Areas will be inspected prior to the movement of drill rigs and support vehicle to 
eliminate any physical hazards. This will be the responsibility of the FOL and/or 
sso. 
- Drill rigs and support vehicles will be moved no closer to banks, ditches, and 
other excavations than 3 feet unless the wall is supported. 
4) Excessive noise levels will be mitigated through the use of hearing protection. 
Any piece of equipment or operation that has the potential to generate excessive 
noise levels (You must raise your voice lo speak to someone within two feat of 
where you are standing) will require hearing protection until sound level 
measurements and/or noise dosimetry may be conducted to quantify the 
associated noise levels. 
5) All utility clearances shall be obtained in writing prior to subsurface activities. 
The locations of all underground utilities will be identified and marked prior to all 
subsurface investigations. Where the clearance cannot be obtained in a 
reasonable period, or not located, drilling shall proceed with extreme caution 
using a magnetometer for periodic downhole surveys to at least 6 feet. 
- Drilling, drill masts or other projecting devices shalt be at least 20 feet from 
overhead power lines and a minimum of 3 feet from identified underground 
locations. 
6) Employ machinery or multiple personnel for heavy lifts. 
- Use proper lifting techniques. 
7) Traffic and equipment considerations are to include the following: 
- Establish safe zones of approach (i.e. Boom + 3 feet). 
- Secure all loose articles to avoid possible entanglement. 
- All equipment shall be equipped with movement warning systems. 
- All personnel working in high equipment traffic areas are required to wear 
reflective vests for high visibility. 
- Employ safety belts and follow the silo traffic rules. 
Traffic patterns will be dictated supporting on site activities. However, regulated 
patterns in and about the work zones and support thereof wilt be established to 
safely control 

Air Monitoring 

lirect reading monitoring instrumentation such as a 
)hotoionization detector or a flame ionization detector will be 
employed to detect the presence of any airborne concentrations 
)I site contaminants. 

‘otential source areas such as bore holes, will be monitored to 
jetermine the presence of site contaminants. 

4ir monitoring activities will be performed using either 
lhotoionization detectors w/ 11.7 eV probes or flame ionization 
letectors. 

It should be noted that elevated airborne concentrations 
Impacting the field crews or downwind receptors are not 
antlclpated given the relative low concentrations (ppb range) 
observed from previous sample results for the two sites. 
The following information is provided as a contingency 
action only. 

1) Source monitoring will be conducted continuously during soil 
boring and welt installation activities. Positive sustained results 
at a source location which may impact operations crew will 
require the following actions: 

- Monitor the breathing zone of high risk employees. Any 
sustained reading above background in the breathing zone of the 
at-risk employees requires the person (SSO/sampler, etc.) 
monitoring to suspend site activities and evacuale to an 
unaffected area until a determination of the source and identity of 
the contaminant can be made. 

Further investigation using colormetric tubes will be employed to 
determine the identity of the particular contaminant causing the 
elevated readings in the breathing zone. The need to elevate the 
level of protection will be established based on the results of this 
investigation and the following procedures will be implemented: 

- Elevate the level of protection to Level C until the source of the 
readings may be identified and quantified. 

Sample-Calorimetric detector tube, vinyl chloride OS/a, which 
requires 10 strokes. 
Rxn: Blue grey to yellow 
- Benzene OS/c, requires 20 strokes. 
Rxn: White to brownish yellow 

I Any positive indication will require the use of Level C protection 
consisting of a full face air purifying respirator with combination 
organic vapor/HEPA cartridges. However, this level of protection 
may only be used for concentrations of vinyl chloride up to 10 
ppm, or benzene up to 50 ppm. 

Negative indications of the presence of vinyl chloride will require 
the following action levels to be imposed: 

- Sustained direct reading instrument readings in worker 
breathing zones greater than established background levels will 
require the use of full face air purifying respirators with 
combination organic vapor/HEPA cartridges. 

- Any readings in worker breathing zones above 10 ppm will 
require the use of supplied air respiratory protection. However, 
readings of this magnitude are considered to be unlikely 

Personal Protective Equipment 
[items in italicsare optional as directed by 

SSO) 
411 drilling opcralions are to be initiated in 
evel D protection. 
-eve1 D protection constitutes the following 
ninimum protection 
e Standard field dress (Long pants Long 
Sleeve Shirts 
. Steel too/shank safety shoes 
These following items will be incorporated 
during drilling operations: 
- Nitrile outer gloves, 
- Latex inner gloves 
- Hardhat, safety glasses, and earplugs or 
muffs. 
- Tyvek coveralls 
- Impermeable boot covers 
- PVC or PE coaled Tyvek will be 
irtcorporaled if there is a poIen/ial for 
saturation al work a t/ire. 

Level C protection upgrade will be done 
based on monitoring instrument results this 

’ will consist of Level D plus:: 
- Air-Purifying Respirator (APR) with organic 
vapor/HEPA cartridges 

Level B protection will consist of Level 0 
plus: 
Self-Contained Breathing Apparatus (SCBA), 
or airline respiratory protection will be used if 
sustained monitoring instrument readings in 
worker breathing zone areas exceed 10 ppm 
above established background levels 

Ascension lo Level B protection requires 
immediate nolification of the PM, and HSM. 

As site conditions may change the following 
equipment will be maintained during all on 
site activities 
- Fire Extinguishers (Strategically placed) 
- Basket strelcher, blankets, and first-aid kit 

Decontamination Proccdurcs 

Parsonncl Decontamination - Will consist 
of a soap/water wash and rinse for outer 
protective equipment (e.g., boots. gloves, 
PVC splash suits, etc.). This function will 
take place at an area adjacent lo fhc drilling 
operations bordering the st~pporl zone. 

This decontamination procedure for Level D 
protection will consist of 
- Equipment drop 
- Soap/water wash and rinso of outer gloves 
and outer boots as applicable 
- Remove ouler gloves, dispose 
- Remove coveralls. dispose 
- Remove boot covers 
- Wash hands and faca, leave contamination 
reduction zone 

For Levels C & B in addilion to that 
described above, SCBA air tank or APR 
cartridge change out would take place at this 
point. 

- Respiratory (face mask) protection removal 
- Remove inner gloves, dispose 
- Wash hands and face, lcnve contamination 
reduction zone 

Equipment Decontamination - All 
equipment decontamination will take place at 
a centralized decontaminalion pad utilizing 
steam or prcssuro washers. Heavy 
equipment such as drill rigs, will have Iho 
wheels and tires cleaned along with any 
loose debris removed, prior to transporting to 
the cenlral decontamination arca. All silo 
vehicles will be restricted access to exclusion 
zones, or also have their whcels/tircs 
sprayed off as not lo track mud onto thc 
roadways servicing this installation. 
Roadways shall be cleared of any debris 
resulting from the on silo activity. 

All equipment used in the exclusion zono will 
require a complete decontamination bctwccn 
locations and prior to removal from tho silo. 
Tho FOL or the SSO will bc rcsponsiblo for 
evaluating equipment arriving on silo arid 
that which is to leave the site. No cquipmcnt 
will be authorized access or exit without this 
authorization. 

Evaluation will consist of 
- Visual inspection 
- Scanning equipment with monitoring 
instruments 
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Tasks/Operation 

vlulti-media sampling 
ncluding groundwater, 
soils, and air from the 
JS/SVE system) 

Anticipated Hazards Recommended Control Measures Air Monitoring ’ Personal Protective Equipment Decontamination Proccdurcs 
(items in italics are optional as directed 

by SSO) 
Chcmical.hazards: Chemical hazards: Direct reading monitoring instrumentation such as a All sampling activities are anticipated to Decontaminate sample containers in 

photoionization detector or a flame ionizalion detector will be proceed in a modified Level 0 protection. accordance with the QNQC Plan. 
1) Contaminated media including 1) Employ real-time monitoring instrumentation, action levels, personal sampling employed to detect the presence of any airborne concenlrations 
groundwater, soils, and to a lesser (if necessary), and identified PPE to identify, quantify. and control exposures to of sile contaminants. Level D - (Minimum Requirements) For Personnel decontamination: 
extent air. Primary site potentially contaminated medusa (e.g., groundwater, soils, and air). sampling activities: 
contaminalion is associated with Potential source areas (bore holes, monitoring wells, injection Observe decon sequence, presented in soil 
volatile organics present in 2) Restrict the cross use of equipment and supplies between sampling locations wells, extraction wells, etc.) will be monitored to determine the - Standard field attire (Long sleeve shirt; boring activities task. In summary, 
groundwater. Specific contaminants without first going through a suitable decontamination. presence of site contaminants. Wells to be sampled will be long pants) procedures involve: 
of concern include chlorinated opened to allow venting and equilibration prior to sampling. - Salety shoes (Steel toe/shank) - Wash and rinse outer protective garmcnls 
hydrocarbons such as Physical hazards: - Safety glasses - Remove outer protection garments and 
trichloroethylene, Air monitoring activities will be performed using either - Hard hat (when overhead hazards exists, containerize for disposal 
tetrachloroethylene, 1,2- 3) Due to operational and contributory activities in and about work areas (i.e., soil photoionization detectors w/ 11.7 eV probes or flame ionization or identified as a operation requirement) - Wash hands and face, leave contamination 
dichloroethene, 7 ,l, 1 -trichloroethane, boring using a drill rig), generated noise levels may be excessive. Noise control detectors. - Reflective vest for high traffic areas reduction zone. 
and vinyl chloride. Other organic will be facilitated through the use of hearing protection. - Hearing protection for high noise areas, or 
volatiles that are present include It should be noted that elevated airborne concentrations as directed on an operation by operation Equipment decontamination: 
benzene, ethyl benzene, toluene, and As a general rule of thumb, anytime you must raise your voice to speak to scenario. Impacting the field crews or downwind receptors are not 
xylene. someone to be heard within 2 feet of where you are standing the potential exists anticipated given the relative low concentrations (ppb range) - Inner nitrile gloves All sampling equipment will undergo a 

that so&d pressure levels may be excessive. Therefore, personnel will be observed from previous sample results for the two sites. - Nitriie outer gloves are required if soap/water wash and rinse utilizing a suitabla 
Previous analytical results, indicated required to employ hearing protection in these situations until sound level The followlng lnformatlon Is provided as a contingency extensive contact with potentially potable water source unlil visibly clean. All 
part per billion (ppb) concentrations measurements and/or noise dosimetry may be conducted to quantify the actlon only. contaminated media (soils, mud, downhoie equipment and sampling tools will 
of these contaminants in the associated noise levels. groundwater, etc.) is necessary. be steam cleaned prior to beginning work 
groundwater. 1) Source monitoring will be conducted at regular intervals to be - Tyvek coverall will be used if contamination and between borrings. 

4) Employ machinery or multiple personnel for heavy lifts. Use proper lifting determined by the SSO. Positive sustained results at a source of work clothes exists. PVC or Saranex 
These chemicals were selected as techniques. location which may impact operations crew will require the coveralls will be used if the potential for All chemical decontamination will proceed in 
the primary contaminants of concern following actions: saturation of work clothes or Tyvek coveralls accordance with the other site documents 
given their volatility, low exposure 5) Use pinch bars or other equipment to keep hands from the point of operation, exists. such as @AIQC, Ihe Sampling Analysis Plan, 
limits, relative abundance in the when acquiring samples. - Monitor the breathing zone of high risk employees. Any and EPA SOP 8. 
groundwater, and higher sustained reading above background in the breathing zone of the If an upgrade to Level C is required: 
concentrations observed from 6) -Preview work locations for unstable/uneven terrain. Barricade all excavations at-risk employees requires the person (SSO/sampler, elc.) 
previous sample results. (if applicable) deeper than 2 feet from access closer than 2 feet from the edge. monitoring to suspend site activities and evacuate to an - Full face air purifying respirator with 

unaffected area until a determinalion of the source and identity of organic vapor/liEPA filters will be utilized for 
Other potential conlaminants the contaminant can be made. concentralions of volatile organics greater 
associated with the site, which are than establioshed background. Full face air 
not considered to present a Further investigation using colormetric tubes will be employed to purifying respirators with organic 
significant exposure potential, delermine the identity of the particular contaminant causing the vapor/HEPA fillers must be used if the 
include some semivolatile elevated readings in the breathing zone. The need to elevate the contaminant of concern is identified as vinyl 
compounds and metals such as level of protection will be established based on the results of this chloride or benzene (through colormetric 
aluminum, arsenic, barium, investigation. tube analysis). If the concentration of either 
chromium, magnesium, manganese, is greater than 10 ppm. level 6 protection 
and lead. These contaminants are The prcedures, action limits, and responses specified in the soil must be used (supplied air respiratory 
not anticipated to present a boring activities task will also be observed during sampling protection). 
significant exposure potential given activities. 
the low concentrations observed Level C chemical protective clothing will 
from previous groundwater sample I consist of impermeable boot covers. layered 
results and the limited routes of (inner nitriie gloves) if necessary, Tyvek 
exposure duti to limited volatility and coveralls. Free phase product or splash 
the type of media in which they are potential will require the use of PVC or 
present (groundwater). Saranex splash suit. 

See Table 6-l for more information 
regarding the contaminants of 
concern. 

2) Transfer of contaminants into 
clean areas or onto persons 

Physical hazards: 

3) Noise 
4) Lifting [muscle strains and pulls) 
5) Pinches and compressions 
6) Slip, trips, and falls 
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Tasks/Operation Anticipated Hazards Recommended Control Measures Air Monitoring Personal Protective Equipment Deconlamination Proccdurcs 
(items in italics are optional as directed 

by SSO) 

Maintenance/Operation Chemical Hazards 1) use real-time monitoring instrumentation, action levels, and identified PPE to 1) personal air sampling will be utilized to characterize potential Selections for PPE should be made in When personnel may cncountcr potential 
of the ASVE System. control exposures to potentially contaminated media (e.g. air, water, soils). exposures and appropriate PPE. accordance with the results of the personal contaminants, PPE and decontaminalion 
Those tasks include both 1) Air/water borne contaminants sampling and the process safety review procedures such as those dcscribod in the 
the pilol lost and full including chlorinated hydrocarbons 2) Utilize accepted energy control methods as defined in 29 CFRR 1910.147 to findings. previous tasks will be utilized. 
scale operation. such as trichloroethylene, control potential energy sources during maintenance operations. 

tetrachloroethylene, 1,2- At a minimum, Level 0 protection , as 
dichloroetheno, 1 ,I ,l-Irichloroethane, NOTE: Review entire process before and after construction, to.the criteria defined previously will be observed. 
and vinyl chloride protocol in 29 CFR 1910.119 “Process Safety Managemenr. This is to prevent or 

minimize the consequences of a release through system failure, fire, or explosion. 
Physical Hazards Although the contaminants in questions are not identified as applicable to this 

standard, this review process is recommended prior to initiation, then periodically 
2) Energized syslems including once the operation is progress. 
pneumatic, electrical, hydraulic, 
kinetic, and compressed gas 
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CONTAMINANTS OF CONCERN TABLE 



CHEMICAL, PHYSICAL, HIJD TOXICOLOGICAL DATA 

.2-Drchloroethylene 

Lthylbenzene 

CAS No. 
71-43-Z 

100% response 
tirth PID and IO 2 
eV lamp 

FID. 150% relative 
response ratro with 
FID 

PID, I.P. 9 65 eV. 
high response with 
PID and 10 2 eV 
lamp 

FID. 50% 
response wrth FID 

PID I Pt3 76. 
High response wtth 
PIDandl02eV 
lamp 

FID. 100% 
response with FID. 

4rr sample using 
:harcoal tube, carbon 
jrsulfrde desorption. 
Samplmg and 
analytical protocol in 
accordance with 
3SHA 07 or NIOSH 
Wethod #1500 

Air sample using 
charcoal lube; and 
carbon disulfide 
desorption;Sampling 
and analytical 
protocol in 
accordance wrth 
OSHA Method #07. 
and NIOSH Method 
111003 

Arr sample using 
charcoal tube, carbon 
disulfrde desorption. 
GClFlD delection. 
Sampling and 
analytical prolocol in 
accordance with 
OSHA Method #07 or 
NIOSH Method #1501 
Aromatic 
Hydrocarbon. 

xposure Llmlts 
ISHA 1 ppm 
CGIH. 10 ppm 
IIOSH. 0 1 ppm 
ILH, 500 ppm 

ISHA. NIOSH; 
CGIH: 200 
‘pm 

3LH 1000 ppm 

\CGIH. NIOSH 
00 pm: 
25 ppm STEL 

ISHA. 100 ppm 

DLH. 600 ppm 

Warning Property Rating 
nadequale - Odor threshold 34-199 ppm. 
The use of air-purifying respirators with 
organic vapor cartridge up to IO ppm is 
acceplable despile the inadequate 
warning properties, providing cartridges 
are changed al the beginning of each 
shift. 

Recommended gloves: Butyllneoprene 
alend - >6.00 hrs; Silver shield as a liner 

a6.00 hrs; 
viton - >6.00 hrs 

r\dequale- odor lhreshold 0.065-17 ppm. 
Use organic vapor/acid gas cartridges for 
exceedances above the TWA up to 1.000 
ppm. >I ,000 ppm should use pressure- 
demand supplied air respirator above 
exposure limils. 

Recommended glove: nilrile - 0.12 hrs; 
vrlon _ 0 95 hrs 

Adequale . Can use air-pucifying 
respiralor with organic vapor cartridge up 
lo 600 ppm. 

Recommended gloves: 
Neoprene or nilrile w/ silver shield when 
polenlial for saluralion; Teflon >3.00 hrs 

Physical Propertles 
Boilina Pt: 176’F: 60°C 
Melting Pt: 42°F; i 5’C 
Solubility: 0.07% 
Flash’Pt: 12-F; -1l’C 
LEULFL: 1.3% 
UEUUFL: 7.9% 
Vapor Density: 2.77 
Vapor Pressure: 75 mmHg 
Specific Gravity: 0.66 
Incompatlbilltles: Slrong oxidizers, 
fluorides, perchlorales. and acids 
Appearance and Odor: 
Colorless lo a light yellow liquid with an 
aromatic odor 
Bolllng Pt: 117°F; 47°C 
Melting Pt: 7°F; -13.W 
Solublllty: 0.4% 
Flash Pt: 36°F; 2.2T 
LEULFL: 5.6% 
UEUUFL: 12.6% 
Vapor Density: 2.0 
Vapor Pressure: 160-260 mmHg 
Specific Gravity: 1.27 @ QO’F: 32°C 
Incompatibilltles: Strong oxidize&. 
alkalis, potassium hydroxide, and copper. 
When healed lo dewmposilion 
temperatures will emil loxic fumes of 
phosgene. 
Appearance and Odor: Colorless liquid 
with an acrid odor. 
Bolllng Pt: 277°F; 136’C 
Melting Pt: -139°F: -95°C 
Solubllity: 0.01% 
Flash Pt: 55’F; 13’C 
LEULFL: 1.0% 
UEUUFL: 6.7% 
Vapor Density: 3.66 
Vapor Pressure: 10 mmHg @ 79°F; 26°C 
Specific Gravity: 0.67 
Incompatlbllltles: Slrong oxidizers 
Appearance and odor: 

Colorless liquid with an 
aromalrc odor. Odor Threshold of 0 092. 
0.60. 

Health Hazard InformatIon 
Dverexposure may resull in irritation 
lo the eyes, nose, throat. and 
respiralory system. CNS effects 
mnclude giddiness, lighlheadedness. 
headaches, staggered gail. fatigue, 
and lassitude and depression. 
tddilional effects may include 
nausea. Long duralion exposures 
may result in respiralory collapse. 
Regulated as an OSHA carcinogen. 
May cause damage lo the blood 
forming organs and may cause a 
form of cancer called leukemia. 

Overexposure may result in CNS 
depression with potential lo cause 
sleepiness, halluc’nalions, distorled 
perceptions. and 4 tupor (narcosis). 
Systemically. symploms may result 
in nausea, vomiting. weakness, 
tremors, and cramps. May also 
irritate the eyes, skin, and mucous 
membranes. Chronic exposures 
may result in dermatitis. liver, 
kidney, and lung damage. 

Regulated primarily because of its 
polential lo’irrilale ihe eyes and 
respiratory system. 
In addition. effects of overexposure 
may include headaches, narcotic 
effects, CNS changes (i.e., 
coordination impairment. impaired 
reflexes, lremoring) difficulty in 
breathing. possible chemical 
pneumonia. and potentially 
respiratory failure or coma. 



Substance 
Toluene 

CAS No. Air MonitoringlSampllng Information Exposure Limits Warnlng Property Rating Physical Properties 
106-66-3 PID: I.P 6.62 eV, Air sample using OSHA: 200 ppm Adequale - Odor threshold 1.6 ppm is Boiling Pt: 232’F; lll°C 

High response wilh charcoal lube; carbon 300 ppm considered good. Can use air-purifying Melting Pt: -139’F; -95°C 

Trichloroethylene 

I PID and 10 2 eV 
lamp. 

FID, 110% 
response wrth FID. 

79-01-6 PID: I P. 9.45 eV. 
High response with 
PID and 10.2 eV 
lamp 

FID: 70% 
Response wrth 
FID 

‘“” 
1 FID: 40% 

response wilh FID. 

drsulfide desorplion 
Sampling and 
analytical prolocol 
shall proceed in 
accordance with 
OSHA Melhod #07. or 
NIOSH Melhcd 
I1 500. 

Air sample using 
charcoal lube; carbon 
disulride desorption; 
Sampling and 
analytical protocol 
shall proceed in 
accordance with 
OSHA Method #07. or 
NIOSH Method #lo22 
or a1003 

Air sample using 
charcoal or Anasorb 
CMS sorbent lube; 
carbon disulfide 
desorption; gas 
chromalography- 
flame ionization 
detection; Sampling 
and analytical 
prolocol shall proceed 
in accordance wilh 
NIOSH Melhod 
#1007. or OSHA 
Method #75 

(Celling) 

ACGIH 50 ppm 
(skm) 

NIOSH: 100 
wm 150 fvm 
STEL 

IDLH: 500 ppm 

ACGIH. 50 ppm; 
100 ppm STEL 

NIOSH 25 ppm 

IDLH 1000 
PPm 

respirator wilh organic vapor cartridge up 
to 1,000 ppm 

Recommended gloves: Teflon >15.00 
hrs: Viton >16.00 hrs; silver shield =-6.00 
hrs; supported nilrile (Useable time limit 
0.5 hr, complete submersion for the nitrile 
selection); PV alcohol >25.00 hrs 

lnadequale - Odor threshold 62 ppm. 
APRs wilh organic vapor/acid gas 
cartridges may be used for escape 
purposes. 
Exceedances over the exposure limits 
require the use of positive pressure- 
demand supplied air respirator. 

Recommended gloves: PV Alcohol 
unsupported ~16.00 hrs; Silver shield 
‘6 00 hrs; Teflon >24 00 hrs; or Viton 
>24 00 hrs. Nrtrile (Useable lrme limit 0.5 
hr, complete submersion for Ihe nilrile 
selection) 

OSHA: 1 .O ppm; 1 Inadequate - Odor threshold lo-20 ppm. 
5 0 ppm (Ceiling) Gas Mask with a vinyl chloride Type N 

canister may be employed for 
ACGIH. 5 ppm concenlralions up lo 25 ppm. Canisters 

employed must have a minimum service 
NIOSH: Lowesl life of 4-hrs. Exceedances over 25 ppm. 
Feasible must use a posilive pressure demand, 
Concentration opencircuil.,self-contained breathing 

apparatus, pressure demand lype. with 
full facepiece. Refer lo 29 CFR 
1910.1017(g) for specific requirements 
based on almospheric concentrations of 
vinyl chloride. 

Boiling Pt: 7°F; -139°C 
Meltlng Pt: -256-F; -160°C 
Solubility: 0.1% @ 77°F; 25°C 
Flash Pt: 16°F; -6’C 
LEULFL: 3.6% 
UEUUFL: 33% 
Vapor Denslty: 2.21 
Vapor Pressure: 3.3 aim 
Speclffc Gravity: N.A. 
Incompatlbllltles: Oxidizers, copper, 
aluminum, peroxides, iron, steel. 
Appearance and Odor: 
Colorless gas or liquid (below 7°F) wilh a 
pleasant odor al high concenlralions. 

I 
Recommended gloves: Silver shield 
>6.00 hrs; Nilrile 5.70 hrs; or Vilon 4.4 
hrs I I 

Health Hazard lnfotmatfon 
Overexposure lo this substance may 
result in mild to moderate irritation at 

Solub&: 0.05% (61’F;16’C) 
Flash Pt: 4O’F; 4’C 
LEULFL: 1.2% 
UEUUFL: 7.1% 
Vapor Density: 3.14 
Vapor Pressure: 20 mmHg Q 65’F; 16°C 
Specific Gravity: 0.67 
Incompatlbilitles: Strong oxidizers 
Appearance and odor: Colorless liquid 
with a sweet pungent aromatic odor. 

all points of contact, and CNS 
changes including euphoria, 
confusion, nervousness, and 
possibly paresthesia characterized 
by an abnormal burning sensation, 
pricking, or numbness. 
Al 200500 ppm exposure has 
resulled in headaches, nausea, eye 
irritation, loss of appetite, bad taste, 
impair coordination, fatigue, and 
weariness. Chronically, loluene 
overexposure may result In 

Boiling Pt: 166°F; 66.7-C 
1 dermatitis, liver, and kidney damage. 
1 Central nervous system effects 

Melting Pt: -99°F: -73°C including euphoria, analgesia, 
Solubllity: 0.1% Q 77OF; 25°C anesthesia. paresthesia, headaches, 
Flash Pt: 9O0F; 32°C tremors. vertigo, z+rd somnolence. 
LEULFL: 6% Q 77°F; 25°C Damage to the liver, kidneys, heart, 
UEUUFL: 10.5 Q 77-F; 25-C lungs, and skin have also been 

Vapor Density: 4.53 reported. Contact may resull In 

Vapor Pressure: 100 mmHg Q 90°F; 32’ irritation lo the eyes, skin, and 

C mucous membranes. lngeslion may 

Specific Gravity: 1.46 result in GI disturbances including 

Incompatlbllltles: Strong causlics and nausea, and vomiting 

alkalis, chemically active metals ( barium, NIOSH lisls this substance a 

lithium. sodium, magnesium, titanium. and pote”tral human carcinogen. 
beryllium) 
Appearance and Odor: 
Colorless liquid wilh a chloroform lype 
odor. Combuslible liquid, however, burns 
with difficulty. 

A severe skin, eye, and mucous 
membrane irrilanl(Liquid: frostbite). 
Narcotic effect causing weakness, 
abdominal pains, GI bleeding, and 
pallor skin or cyanosis, Chronic 
exposure has been linked to the 
formation of malignant tumors 
originating from blood lymphatic 
vessels In the liver (associated 
enlargement of the liver), and 
kidneys (angiosarwma and 
nephroblasloma). Listed as a 
carcinogen by NTP. IARC and 
ACGIH. 
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Substance 
Xylene 
All isomers 
o-.m-. p- 

Telrachloroethylene 

Ch lorobenzene 

CAS No. 
1330-20-7 

127-18-4 

1 Alr MonitoringlSampllng lnformatlon 
1 PID I P. 6.56 eV. 1 Air sample using 

High response with charcoal tube; carbon 
PID and 10 2 eV disulfide desorption; 
lamp GCYFID delection. 

Sampling and 
FID. 110% analytical protocol 
response with FID shall proceed in 

accordance wllh 
OSHA 07, or NIOSH I IDLH, 900 ppm 

Recommended gloves: 
PV Alcohol >12.67 hrs; Vilon ~8.00 hrs; 
CPE 21 .OO hr; Butyl 0 87 hrs; Nilrile is 
acceptable for limited operations and 
con&f (=-0 20 hrs) 

Adequale - Odor thresholds for the 

organic vapor cartridge up lo 1,000 ppm 

Method 1500. 

I I I 1 
PID: I.P. 9.32 eV. Air sample using ACGIH 25 ppm Odor threshold for this substance has 

1 relative response I charcoal lube; carbon I 100 ppm STEL I been determined lo be at airborne 

1 rallo 200% with 1 disulfide desorplion. 1 I wncenlralions of approximately 47 ppm. 

aromatic odor. 

Bolllng Pt: 250°F; 121°C Overexposure may resull in irritation 

Melting Pt: -2-F; 19°C lo eyes, nose, thrdat. and skin. 

Solubility: 0.02% Potential CNS effects including 

10 6 eV lamp GC/FID delect!on OSHA 100 ppm which is considered adequate. APR with Flash Pt: Not available sleepiness, incoordination. 

Sampling and 200 ppm Celling, organic vapor/acid gas cartridges should LEULFL: Nol available headaches, hallucinations. distorted 

FID 70% relahe analytical protocol 300 ppm 5. be used for escape purposes only. UEUUFL: Not available perceptions, and stupor (narcosis). 

response rallo w!lh shall proceed In minute max peak Exceedances over the recommended Vapor Density: 5.83 Systemically, symptoms may result 

a FID accordance with m any 3.hr exposure llmlls requires the use of alrline Vapor Pressure: 14 mmHg Q 77°F; 25’ in nausea, vomiting, weakness, 

OSHA Method #07, or penod or atrlme/APR combination unils. C tremors, and cramps. Chronic 

NIOSH Method Specific Gravity: 1.62 Q 77°F: 25°C exposures may result in dermalitis. 

91003 IDLH 150 ppm Recommended glove: Vilon. PV alcohol Incompatlbllltfes: Strong oxidizers, enlarged lender liver, kidney, and 

5.16 hrs; silver shield >6.00 hrs; leflon alkalis, fuming sulfuric acid, and lung damage. This material is 

lo-24 hrs; and Nilrile in lhal order. The chemically active metals. When healed to considered a animal carcinogen 

breaklhrough time for the nilrile glove decomposition temperatures will emit toxic (liver tumors), however, inadequate 

ranges between 1.5 - 5.5 hrs. during fumes of chlorine. evidence exists concerning 

wmplele immersion. Appearance and Odor: carcinogenic potential In humans. 

Colorless liquid with a mild chloroform like 

Physlcal PropertIes 
Boiling Pt: 269-281’F; 132-138X 
hleltlng Pt: -130/-54m156p’F; -250/- 
48m113p ‘C 
Solubillty: 0.02 % 
Flash’Pt: 81-9O”F;27-32-C 
LEULFL: 0.9% 
UEUUFL: 7.0% 
Vapor Density: 3.66 
Vapor Pressure: 7-9 mmtlg @ 70°F; 21’ 
C 
Specific Gravity: 0.66-0.86 
Incompatibilities: Strong oxidizers and 
slrong acids 
Appearance and odor: 

Colorless liquid wilh an 

Health Hazard lnformatlon 
Effects may of overexposure include 
irritation at all points of contact. CNS 
changes (i.e. dizziness, excitement. 
drowsiness, incoherent. staggering 
gait). difficulty in breathing, 
pulmonary edema, and possibly 
respiratory failure. 

Chronic effects may include 
dermatitis and wrnea vacuolizalion. 

108-90-7 PID: I.P. 9 07 eV. 
High response with 
PID and 10 2 eV 
lamp. 

FID: Relative 
response ratio for 
FID detection is 
unknown. 
however, is 
considered lo be 
delectable as VIis 
substance will 
burn. 

charcoal sorbent lube; 
carbon disulfide 
desorplion with gas 

flame ionization 
deleclor. Sampling 

accordance with 
NIOSH Method 

OSHA: 75 ppm Adeauale . Odor threshold 1.3 ppm. Can 
ACGIH: 10 ppm use air-purifying respirator wilh.drganic 
IDLH: 1000 ppm vapor cartridge up to 500 ppm. 

Recommended glove: Viton _ >8.00 hrs 
PV Alcohol ~8.00 hrs 

odor. 
Bolllng Pt: 268’F; 131’C 
Melllng Pt: 49-F; 45’C 
Solubillty: 0.05% 
Flash Pt: 82’F; 28°C 
LEULFL: 1.3% 
UEUUFL: 9.6% 
Vapor Density: 3.88 

I 
1 Reaulaled orimarilv because of it 

potential Lo’cause ileepiness and 
incoordination. Irritating lo (he eyes, 
nose, and skin. Chronic exposure 
may cause liver, kidney, and lung 
damage. 

Vapor Pressure: 10 mmHg @ 72’F; 22’C 
Speclflc Gravlty: 1.11 
Incompatlbllltles: Strong oxidizers 
Appearance and Odor: Colorless liquid 
with an almond-like odor. 



GAS No. Air MonltorlnglSampllng Information 
O-95-50-1 PID. I.P. 9.06 eV. Air sample using 

p-106-46-7 p-l P 6 98 High charcoal sorbenl lube; 

I Warning Property Rating I Physical Propertles 
1 Adequale - Odor threshold o- 0.70 ppm 1 Bolting Pt: 345357’F; 174-161°C 

Health Hazard Information 
Overexposure lo either of these 

Melting Pt: o- 2’F; -17°C; p- 126’F; 53°C 
Solublllty: 0.006-0.01% 
Flash Pt: 150°F; 66°C 
LEULFL: 2.2% 
UEUUFL: 9.2% 
Vapor Den&y: 3.66 

isomers may cause irritation lo the 
eyes, nose, throat. and respiratory 
tract. Symptoms associated with the 
o- dichlorobenzene may also include 
skin blisters. Prolonged or repealed 
exposures may resull In chronic 
effects including damage lo the liver 
and kidneys. 

Vapor Pressure: 1 mmHg Q 72°F; 22°C 
Speclflc Gravity: o- 1.3; p 1.25 
Incompatibilities: Slrong oxidizers, 
halogens, acids, and acid fumes 
Appearance and Odor: o- Colorless lo 
pale yellow liquid with a pleasant aromatic 
odor. p- Colorless to white crystalline solid 
wilh a mothball like odor. and profuse runny nose. Chronically 

symptoms may include anorexia, 
jaundice, cirrhosis of the liver. This 
substance has demonstrated kidnev I 

Additionally. overexposure to p- 
Dichlorobenzene may result in 
headache, nausea, vomiting, 
swelling of the area around the eyes, I 

o- 25 ppm: 
50 ppm STEL 
P- 10 ppm 

OSHA, 
D- 50 ppm 
Ceiling 
P- 75 ppm 

(pleasant aromatic odor); p- 0.12 ppm 
(mothball odor). Can use air-purifying 
respiralor wilh organic vapor 
cartridge/d&s and mists for 
concentrations up to 1000 ppm. 

Recommended glove: Viton - ~4.00 
hrs; Nitrile - 0.35 hrs 

response with PI0 
and 10 2 eV lamp 

and carbon disulride 
desorplion with gas 
chromalography- 
flame ionization 
detector; Sampling 
and analytical 
protocol in 

FID. 50% relative 
response ralio with 
FID. 

accordance wllh 
OSHA Method #07. IDLH 150 ppm 
and NIOSH Melhod 

I 
j Boillng Pt: 237°F: 114’C 

and liver ancer c&sing capabilitie;. 
j Overexwsure to this substance mav 1.1.2. Tnchloroelhane 

1.2-Dichloroethane 
see also Ethylene 
Dichloride 

PID: I P. 11 0 eV. Air sample usmg OSHA; NIOSH. 
,elalive response charcoal sorbenl lube ACGIH. 10 ppm 
.atlo unknown and carbon disulfide (skin) 

desorplion with gas 
FID 65% chromatography- IDCH 100 ppm 
‘esponse wllh FID flame lomzalion 

detector; Samplmg 
and analytical 
prolocol In 
accordance with 
OSHA Melhod #07. or 
NIOSH Melhod #lo03 
Halogenaled 
Hydrocarbons 

79-00-5 

PID, I P. 11.05 Arr sample using OSHA: 50 ppm. 
eV. 140% relalive charcoal sorbenl lube 100 ppm 
response ralio and carbon disulhde (Ceiling) 

desorption with gas 
FID 60% chromalography- ACGIH. 10 ppm 
response wuvllh FID flame ionization 

detector; Sample and NIOSH: 1 ppm 
analytical protocol in 
accordance wilh IDLH’ 50 porn 

No information was found concerning 
odor threshold limits. The use of air- 
punfying respirator with organic vapor 
carlridge for ~100 ppm for escape 
purposes is permitted. 
Exceedances above 100 ppm will require 
the use of alrline or SCBA combination 
units 

Recommended glove: Bubl 
rubber.solvent dipped, unsupported - 
>5 76 hrs; PV alcohol - 76.00 hrs; Teflon 
- >24 00 hrs; Vllon - ~24.00 hrs 

Melting Pt: -3l’F-35-C 
Solubility: 0.6% 
Flash Pt: Not available 
LEULFL: 6% 
UEUUFL: 15.5% 
Vapor Density: Not available 
Vapor Pressure: 19 mmHg Q 66°F; 2O’C 
Specific Gravity: 1.44 

, Incompatlbllltles: Acids, acid fumes, 
~ oxidizers, caustics. and chemically active 
~ metals such as aluminum, magnesium, 
sodium. potassium. etc. 
Appearance and Odor: 
Colorless liquid with a sweel chlorolorm- 
like odor. 

cause ihlation lo the eyes, skin. ani 
mucous membranes of the 
respiratory and gastrointestinal tract. 
CNS eflects may include sleepiness, 
incoordination. depression similar lo 
a narcotic. Chronic exposure may 
cause liver, kidney and lung 
damage. This substance has 
demonstrated carcinogenic potential 
in laboratory animals. 
Repealed or prolonged exposure 
may cause dermatitis. 

Inadequate - This compound has poor 
warning properties (odor threshold 26 

Bolllng Pt: 162-F; 63°C 
Melting Pt: -31-F; -35°C 

Exposure lo this substance may 
cause CNS depression, nausea, 

107-06-2 

ppm) OSHA allows the use 01 organic 
vapor cartridges in certain 
circumstances. 

Recommended glove: Polyvinyl alcohol 
>6.00 hrs; Vilon 6.90 hrs; Tenon .24.00 
hrs: Silver Shield ~6.00 hrs 

Solublllty: 0.9% 
Flash Pt: 56’F; 13-C 
LEULFL: 6.2% 
UEUUFL: 16% 
Vapor Density: Nol available 
Vapor Pressure: 64 mmHg Q 66°F; 2O’C 
Specillc Gravlty: 1.24 
Incompatlbllltles: Strong oxidizers and 
caustics. chemically active metals such as 
aluminum or magnesium powder, sodium 
and potassium. 
Appearance and Odor: 
Colorless liquid with a pleasant. 

vomiling. dermatitis. and irritation of 
the eyes. Chronic overexposure 
may result in damage lo the kidneys 
liver, eyes (cornea opacily). skin aid 
CNS 

NIOSH Melhod #lo03 

4 
l 

I’ L I II t s k-2 ’ I 



- 

SITE-SPECIFIC HEALTH AND SAFETY PLAN 



Site-Specific 

Health and Safety Plan 
for 

Marine Corps Air Station 
Cherry Point, North Carolina 

Northern Division 

Naval Facilities Engineering Command 
Contract Number N62472-90-D-1298 

Contract Task Order 016 1 

June 1994 



- HEALTH AND SAFETY PLAN 

CERClA RlIFS PROJECT 
FOR 

MARINE CORPS AIR STATION (YCAS) 
CHERRY POINT, NORTH CAROUNA 

subtnlt!8d to: 
-Dlvi8h 

EmitoMwrrtrlBnnctr,Coekl8 
Naval Faclllth Er@nowing Conwmnd 
lo Industrial HIghmy, Mall Stop 82 

Lostw, Pennsyivaa 191134990 

rnd 

Atlantic Dkldon 
Naval F8cilltiu EngInewing Comnand 

1510 Gllkrt strwt 
Norfolk, Virginia 2351%2699 

subnmed by: 
Halliburton NUS Corporation 

993 Old Eagle School Road, Suite 415 
Wayne, Penftsylvania 19087-1710 

Contract No. n62472-90-D-1298 
Contmct Task Order No. 0161 

June 1994 

mEPARED BY: 

DONALD J. WESTERHO’FF 
MDUSTRIAL HYGIENIST 

APPROVED BY: 

~A~.IEW M. soms, CSP 
NAVY CLEAN HEAILTH AND 
SAFETY MANAGER 



TABLE Of CON-TEN-l% 

SECTION - PAGE 

1.0 INTRODUCTION . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

1.0 PURPOSE _......_................................._...,.._.,__... 1 

2.0 APPLlCABtLTTY ......................................................... . 

2.1 AUTHORITV..........: ......................................... ...2 
PERSONNEL ASSIGNMENTS ....................................... 3 

3.0 SE BACKGROUND INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

3.1 FACILITY LOCATION.. ............................................ 5 

3.2 FACILITY DESCRIPTION ........................................... 5 

4.0 SCOPEOf WORK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...6 

4.1 SCOPE AND OBJECTIVES ................. , .......... 
4.1.1 lnstaliation of Hydropunches, Soil Borings 8nd Monitodng We& .... 
4.1.2 Soil Sampling ........................................ 
4.1.3 Groundwater Sampling ............................... 
4.1.4 Surface Water/Sediment Sampling ......................... 
4.1.5 Soil Gas Survey ...................................... 
4.1.6 StaffGages ......................................... 
4.1.7 Survey ............................................. 
4.1.9 Industrial Wastewater Treatment Plant Sampling ............... 

. . . . 
. . . . 
. . . 
. . . . 
. . . . . 

. 

. . 
. . . 

. . 

. 

. . 

. 6 
9 

. 9 
9 

. . 9 

. . . 9 

. 10 
10 
10 

5.0 HAZARD ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..ll 

5.1 PRIMARY SITE CONTAMINANTS . . . . 
5.2 PHYSICAL HAZARDS ........ . . : . 
5.2.1 Uneven/Unstable Terrain ...... . 
5.2.2 Liftrng Heavy Objects .......... . 
5.2.3 PincNCompresston Points ....... 
5.2.4 inclement Weather ............ . 
5.2.5 Heavy Machinery ............. 
5.2.6 Contact with Energaed Sources . 
5.2.7 Ambient Temperature Extremes ... . . . 
5.2.8 Noise in Excess of 85 dBA ...... . 
5.2.9 Water Hazards ............... 
5.2 10 Natural Hazards .............. 

. . . . . 
. . . . 
. 

. . . 

. . 

. 

. . . . 

. . . . . 
. 

. 

. . . 

. . 

. 

. 

. . 

. . 

. . . 
. 
. 

. . 

11 
31 
31 
31 
31 
31 
32 
32 
33 
33 
33 
34 

6.0 AIR MONITORING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 

61 INSTRUMENTS AND USE ......................................... 35 
6 1 1 HNu-PIDlOl Photoionization Detector ................................. 35 
6.1.2 OVA-Model 128 Flameionkation Detector ... ............................ 35 
6.1.3 Drager (Colormetnc) Tubes ........... .............................. 36 

6.2 AIR MONITORING INSTRUMENTS - HNu and OVA. . . . 37 



7.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) ............. , .................. 41 

7.1 AMlClPAtED LEVELS OF PROlECTlON ............................. 41 
7.1.1 Mhbnum Rquhmen& (AlI TV) .................................. 41 
7.1.2 p adSiteR8cmmdmm ................ . .... 41 
7.1.3 I&&&&l ofHyd~~,soilBorings,etc.. ........................... 41 
7.1.4 Sandsdw.. ....................... ._ ............ 42 
7.1.5 Sufoos~sempling ...................................... 42 
7.1.6 SoilC3asSutvey.. .............................................. ..4 2 
7.1.7 ~nstaeationtis~atrm,. ........................ . ............... .42 
7.1.8I~WTmtPtantSa~ ............................... 42 
7.1.9A!ikMtiesatSite16ofOUl ..................................... ..4 3 

. . ... 
7.1.10 m hztubes .......................................... 43 

7.2 PPE SELECTION c@lERlA ....................................... . 
7.3 PPE WON-;CRtTERlA ...................................... 43 
7.3.1 chmniclilpIpbsctivbacthingModificatioclcriteria.. ....................... .44 
7.3.2 Respimtwy Probdkm Modii Criteria ............................... 44 

8.0 DECOUTAJdINATION ................................... . .............. 45 

8.1 STANDARD PROCEDURES ........................................ 45 
8.2 PERSONNEL DECONTAMINATION REQUIREMENTS ..................... 45 

8.3 M1NiMAL DECONlAMlNATlON ..................................... 47 

8.4 EQUIPMENT DECONTAMlNATlON .................................. 47 
8.5 DECOKTAMINATlON OF SAMPLING TOOLS ........................... 47 

8.6 CLOSURE Of THE PERSONNEL DECONTAMINATION STATION ............ 47 
8.7 PPE REQUtRED FOR DECONTAMINATION OPERATlONS ................. 47 
8.8 EMERGENCY DECONTAMINATION PROCEDURES ...................... 47 

8.9 DECONTAMINATION EVALUATlON .................................. 48 

9.0 

10.0 

11.0 

TRAINING REQUIREMEN-B ............................................. 49 

9.1 INTRODUCTORY AND REFRESHER TRAJNING ......................... 49 

9.1.1 Requirements for HALLIBURTON NUS Personnel ........................ 49 
9.1.2 Requirements for Subcontractors .................................... 49 
9.1.3 Subcontractor Exceptions ........................................... 49 
92 SlTE SPEClFlC TRAINING ....................................... 49 
9.2.1 Site Specific Training Documentation ................................. 50 

MEDICAL SURVEILANCE ............................................... 52 

10 1 REQUIREMENTS FOR HALLIBURTON NUS PERSONNEL .............. 52 

10.2 REQUIREMENTS FOR SUBCONTRACTORS ........................ .. 52 

10.3 REQUIREMENTS FOR ALL FIELD PERSONNEL ................ ..... 52 

SIT-E CONTROL ...................................................... 56 

6.2.1 Air Monitubg Fmqumcy .......................................... 37 

6.3 ACTION LEVELS.. .............................................. 39 

6.4 VlSUALO%SE_RVATlON ......................................... ..4 0 

6.5 INSTRUMENT MAINTENANCE AND CAUBRATION ...................... 40 

6.6 RECORlMZPING .............................................. 40 



11.1 EXCLUSION ZONE .............................. 
11.2 CONTAMINATION REDUCTION ZONE ................. 

11.3 SUPPORT ZONE ................................. 
11.4 SITE MAP ...................................... 

11.5 BUDDY SYSTEM ................................. 

11.6 MATERIALS SAFETY DATA SHEET (MSDS) REQUIREMENTS 
11.7 COMMUNICATION ................................ 

. . 

. 

. . 

. . 

. . 
. . . 
. . . 

. 

56 
56 

.56 

.56 

.56 
56 

.56 

12.0 STANDARD WORK PRACTICIES ......................................... 57 

13.0 EMERGENCY RESPONSE ............................................... 60 

13.1 PRE-PLANNING . . . . _ . . . . . . . . . . . . . . . . . . . . _ . . _ . . . . . . 
13.2 EMERGENCY ESCAPE PROCEDURES AND ASSIGNMENTS . . _ . 
13.3 PROCEDURE TO ACCOUNT FOR SITE PERSONNEL . . _ . . . . 
13.4 RESCUE AND MEDICAL DUllES . . . . . . . . . . . . . . . . . . . . 
13.5 ACTIVATION OF EMERGENCY RESPONSE PROCEDURES . . . . . 
13.6 INCIDENT FOLLOW-UP . . . . . . _ . . . . _ . . . . . . _ . . . . . . . . 

. . . 

. . . . . . 

. 

. . . . . 
. . . 

. 60 

. 60 

. 60 
60 

. 60 
61 

14.0 CONFINED SPACE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . 62 

15.0 SPILL CONTAINMENT PROGRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 

15.1 SCOf’E AND APPLICATION . . . . . . . . . . . . . . 
15.2 POTENTIAL SPILL AREAS . . _ . . . . . . . . . . . . . . 
15.3 LEAK AND SPILL DETECllON _ . . . , _ . . . . . . 
15.4 PERSONNEL TRAINING AND SPILL PREVENTlON . . 
15.5 SPILL PREVENTlON AND CONTAlNMENT EQUIPMENT 
15.6 SPILLL CONTROL PLAN . . . . . . . . 

. . . . 

. 

. . 

. . 

63 
. 63 
. 63 

63 
.64 
.64 

16.0 DOCUMENTATlON AND EQUIPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 

16.1 DOCUMENTATlON . . . ............ 65 
16.2 HEALTH AND SAFE-lY EQUIPMENT . ............ 65 

APPENDlClES 

Appendix A. (Heat/Co&i Stress) ...................... .... ... ... 
Appendix B (Tick Control and Lyme Disease) ...... ....... ...... .. 

. A-l 
B-l 



FIGURES 

QECTION - PAGE WA 

4-1 

4-2 

5-1 

61 

6-2 

6-3 

9-j 

92 

lo-1 

lo-2 

13-l 

opmbkl units 1 Through 4, 13 ........................ 

Tasks Assodated with eacf~ OpwabIe Unit ................ 

Chemical. Physical, and Toxicological Data ................ 

. . . . . . . . . . . . . . . . . . . 7 

. . . . . . . . . . . .._..._. 8 

,................. 12 

Air Monitoring Type and Frequency ......................................... 37 

Direct-Reading lnsbvmerrt ReqomeShaet ................................... 38 

Actiorr........‘:..................;: ............................ 39 

Site Sped10 Training Documentatiocr ....................................... 50 

OSHATraining CetMdon .............................................. 51 

S~bcontractorWiAppcwalForm ....................................... 63 

Medical Suweii Letter ............................................... 65 

Emergency lnfomration ................................................. 61 

1 

u 

I 

w 



PART C: HEALTH AND SAFETY PLAN 

- 1.0 PURPOSE 

The purpose of this phn is to assign f8sponsibiities, establish pefSOnfWl protection standards and 
mandatory safety pradices and pmcedums, and pmvide for amtingencies that may arise while operations 
are being conducted at the sib. 
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2.0 APPLiCABJL!TY 

- 

TheNorthemDWonoftheNavalFaciIiiEn~irtwing Command issued Cmtracd TW Order (CTO) 
0161, under the Comprshsntivs Long-Wm Envhnmental A&n Navy (CLUW) Con&W No. N624TI-90- 
o-1296 to WBURTON NUS EnvhnrnenW Cwpo&on (WlllBURTON NUS). The CT0 is an 
~nmentto~~~~wiil~~~ofCERCLAR~SProjsctPb~ 
forwas&sites(OperaMeU~l~roue~4andOpsraMeUnitl3)attheMarinsCorpsAir~(MCAS), 
Cherry Point, Nm Cam/ha. 

This Health and Safety Pbn (HASP) fw the MCAS. Cherry Point North Carolina fac%ty has been prepared 
h HALLIBURTON NUS under Contract N62477-90-D-1296, Contract Task Order 0161. 
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PERSONNEL ASSIGNMENTS 

Site Name: Marine Cams AkStation WCASJ 
Cherrv Point, North Cardina. 

Client Contact: CLEAN Remedial Project Mawr (RPM): 
Gary 0. h&Smith 
Athntic Division. NFEC Code 1823 
Naval Faidities Engineering Command 
1510 Gilbert Strset 
Norfolk. Virginia 23511-2699 
Phone No.: (804) 3224792 
Fax: (804) 3224805 

BaseContact ReneeHedwson 
(919) 4664391 

P&ect Team: 

HALLIBURTON NUS Personnel: lJisc@iiasks Assigned: 

Greoow L. Zimnwman. P.E. Proiect Manaaef 

TBA Field Team Leader FlIYGeokxist 

TBA Site Safetv C?fficer ISSO) 

TBA 

TBA 

GzoIoqistISampkr 

GeoloaistISamoler 

TBA Geokxist/Sam*r 

Non-HALLIBURTON NUS Personnel: 

TBA 

Plan Preparation: 

Prepared by: DonaM J. Westerhoff 

Reviewed and Approved by: 

HALLIBURTON NUS 
Navy CLEAN 
Health and Safety Manager. Matthew M. So%, CSP 

-3- 



Reviewed: 

HALLIBURTON NUS - 

Project Manager. Greaow L. Zimmerman. P.E. 

Fdbw UP Report: 

Responsible Person: TBA (Must fill out F~~w-UD R’kood) 

4 

I 

I 
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3.0 SITE BACKGROUND INFORMAllON 

- 

3.1 FACILITY LOCATION 

The Marine Corps Air Station (MCAS), Cherry Point, is part of a military installation located in southeastern 
Craven County, North Carolina, just north of Havebck (see Figure 2-l). The site is located on a 11.485 
acreb-actofbndboundedonthe~bytheNeuseRiverarbary,ttreeastbyHancod<C~.and~ 
south by North Carolina Highway 101 -(see Figure 2-2). The irrsgubr western boundary line ties 
approximately3/4mibwestoftheSkcumCreek ThetentirearsaisbcaWonapeninsubwithCofeand 
Bogue Sounds to the south. 

3.2 FACUJTY DESCRIPTION 

A brief summary of the fac&ty history is presented in Table 2-1, including a general histuy of waste 
disposal operations. The air station was commissioned in 1942. Continuing W in 1943 included 
addition of a massive airuaft assemWy and repair shop, whti bter hecame the Naval Aviation Depot 
(NADEP) (originally NAVAJREWORKFAC). A building boom durkg the 1950s and 1960s resutted in bnd 
acquisitions increasing the MCAS acreage at Cherry Point from 7,582 acres to more than 11.000 acres 
(not including the homhing ranges and the two outtying Atbntic and Bogue f&k). During the 1970s. a 
great deal of commercia I and residential development occurred afuund UK? station parthbrly in the City 
of Havelock. In 1980, Havelock annexed Cherry Point 
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4.0 SCOPE OF WORK 

- 
This section outlines the work to be performed at the sites by HaWurton NUS personnel and 
subcontractors and, therefore defines the work covered by this t-&a& and Safety Pbn (HASP). If site 
work other than that listed below must be perfom%d, Halliburton NUS will revise tiis HASP accordingty. 

4.1 SCOPE AND OWECTIVES 

MCAS Cherry Point is wrrently under a Resource Conservation and Recovery Act (RCRA) Consent Order 
to investigate sites identified as Solid Waste Management Units (!WMUs). Representatives of MCAS 
Cherry Point, lANTDlV, EPA the state of North Carolina, and Halliirton NUS have organized the 
SWMUs at the air sWon into OperaMe Units. Table 4-l prwides a Frstkrg of the SWUs included in 
Opeabk Units 1 through 4 and Operable Unit 13. 

The specific objective of the Preliminary Fii Event is to fumr ctwack&e the nature and extent of 
vtamination at various Operable Units at MCAS, Cheny Point To aaxm@sh this objective, work 
performed in wnjunc&on with this Heafth and Safety Pbn witi indude the in&a&&n d hydropunches and 
soil borings; the instaMon of new groundwater monitoring we&; ailk&ng wil and groundwater Samples 
from hydropunches, soil borings, new monitoring wells, and existing rnonitwiq wefts; cokctiq surface 
water and sediment sampkts; peffwmance of a soi@s survey; the install&w of s&# gages; surveying . . 
acdw&es; and Industrial Wastewater Trwtmen tpbntinfluentm. Theextenttotikhthese 

. . . 
actMtEs will be performed is dependent upon the individual SWMU assocbted with each Operable Unit. 
Not all of these tasks will be performed at each Operable Unit. Table 4-2 pmvides a fist of tasks 
assocbted with each of the Operable Units. 

General information wining to each of the preliminary field event tasks are described below. Detailed 
information can be referenced in tie Work Plan and Sampling and Analysis Pbn. 
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TABLE 4-l 

OPERABLE UNITS 1 THROUQH 4,13 
MCAS, CHERRY POINT, NORTH CAROUNA 

industrial Area and Old Sanitary Landfill and 

SHe 10 - Old Senttary SHe 0 - Fty Ash Ponda slb4-Bmow 
PM.uldMNorthof 

sne21-Bomw 1 
PIulmKm a the !3outh 

Slta 7 - lndnerelor End of Runway 32 
Site 16 - Landfill al Sandy SHe 44 - A Former Sludge 
Branch (Asbsstoa Area) Applketlon Area 

Slls 40 - Former NADEP Site 48 - Polishing Ponds 
Drum Slorage Area 

Site 42 - lnduslrial 
Wastewaler Trealmenl 
Plant 

Site 47 - lnduslriel Sewer 
Syslem 

Site 51 - Former Plallng 
Shop Buildlng 137 

I a 8 8 I - 4 8 I 8 



TABLE 4-2 

A3SOClATED fA8K8 
WITH EACH OPERABLE UNIT 

MCAS, CHERRY POINT, NORTH CAROLINA 

Groundwaler sempllng 

Soil sampling 

SOH gas rurvey - site 16 

Surface water and sedlmenl 
srmpllng 

Insfelbtk3n of Staff geges 

lnduslrlal War10 Treatmenl 

Groundwaler rarnplhg 

Surfaca water rnd redimenl 

Ground waler liarnplhg 

Surface wrter and sedhmnt 

sudc4 OOY unlphg 

Groundwaler umpllrlg 

Surhoa wrtsr and sedhtanl (3roundwrter umpihg 

lrllt0llrtlorl of Staff gager 
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4.1.1 h.stalirUon of Clydropunches, Sdl Borlnga, and Permanent MonMm WeJk 

Hydropun&s (tempomy nxx&fing wells) will be installed at Opemti Units 1 and 2, soil borings are 
proposed at Qx3rable Units 1,3. and 13, and permanent rnoniWing wsfls are to be installed at all five 
opera& Units. in addition, pared sediments will be cored at OperaMe Units 2 and 3. Several different 
techniques (i.e. %eoproW hydraulics. ho&w stem augers) wifl be used to install the hydropunches and 
soil borings. The M&ion of whti technique that will be used will depend on site conditions, the type 
of samples to be cdlected, and the depth of the proposed hydropunchkoil boring. Pond sediments at 
Operable Units 2 and 3 will be awad using equipment mounted on a pontoon boat. 

It has been reported that weas of LandfiJi- 16 (Site 16) ccntain piping whictr is ins&ted with asbestos and 
ask&s containing material. This piping is not to be disturbed and every attempt shall be made to 
tj#&m site &iviths from this area. Insta#ation of Hydmpuxhes, soil bongs, l nd monitoring wk. 
surfaca~lsampling,MdsnyothsroQsrstiorrrinth~~arsaofLandMl$willbeperfwmedin 
Level C (air purifying m@&ors witfr High Efficiency Air Purifying - HEPA Btefs) rincs soil may contain 
friable wbestos and EJsbesb containing material. 

4.i3 Soil SampIlng 

Asthesoiiboringsan~~llsd,~tinuoussplit~rampbswdlbs~. Inaddition, 
continuwssp&t-spoonsam@esvrJIa&obea&ectedfroms&&edhyd~beatMs. Thesoil 
sunpies will be ~inthefrs#~aP~~~(PID)~highwganiccontent 

Inadditiontosu~rfacesoilsamples~will~cdlectedfrwn~hyd~.~borings,and 
rnonitoringweHs,fwrsuff8cadsamplesam~forthe a&estospibiocatedatLandfin 16in 
Operhle Unit 1 and 10 surface soil sampIes are proposed at Opemkble Unit 4. The same personnel 
protect&e equipment requirements (for Site 16) till be required for these sampling act&it& as those 
prescribed in this Health and Safety Plan. 

41.3 Groundwzter Sampling 

Groundwater samples will be cd)eded from the hydropunches and the new permanent monitoring wells. 
In addition to these g roundwater sampks. groundwater samples will be cd&ted from selected existing 
monitonng wells at ail live OperaMe Units. 

4.1.4 Surface WaterlSediment Sampling 

Surface water and sediment samples will be cdiected at each Operabk Unit (refer to Table 3-5 of the 
Project Plans for Number of surface water and sediment samples at each Opera& Unit). It is anticipated 
that ten additional surface water and sediment samp/es will be cC&c&rd at locabons throughout the study 
area to be determined during the field screening. Surface water and sediment samples obtained from 
Slocum Creek will be collected from a boat. 

4.1.5 Sdl Gas survey 

A soil gas survey witi be conducted at Operable Units 1, 4 and 13 using a portable gas chromatogmph 
(GC). The survey at Operable Unit 1 will be confined to the Site 16 Landfill area and will consist oi 
apprOXimte~ 240 points at 100-foot centers. The survey at operable Unit 4 WitI also be consist of 240 
points at 100-foot centers and will be confined to previousty disturbed areas. Like the survey at Operable 
Unit 4. h-r@ survey at Operable Unit 13 will ako be confined to previously disturbed areas of the Operable 
Unit. The survey of Operable Unit 13, however, will consist of only 100 points at lOO-foot centers. 

It is anticipated that the soil gas survey will monitor the soil gas only to a depth of 5 feet. The soil gas 
survey Will be conducted Using ‘Geoprobe” hydraulics to push a sample rod into the ground. A flexible 
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tube will then be place inside of the sample rod and a sample will be pulled through the flexible tubing and 
collected. Once aMcted, the soil gas sample will be analyzed with the portabk GC/MS. - 

4.1.6 Staff Gages 

Permanent staff gauges are to be installed in the surface water bodies adjacent to Operable Units 1.4 and 
13. Six locations are proposed for Operable Unit 1, three locations are proposed for Operable Unit 4. and 
five locations are proposed for Operable Unit 13. It is anticipated that the Staff Gauges will be installed 
during the surface wate&diment sampling by the same field crew. 

4.1.7 survey 

Once the sampling actkit& have been wmp&ted, all sample locations will be surveyed in relation to two 
permanent fixed points. It is anticipated that a keel surveyor famNar with MCAS Cherry Point’ will be 
subcontracted to perform the survey. It may be necessary to survey some of the locations as the dnlling 
advities are being performed so that the locations can be surveyed before the hydropuncb of soil boring 
has been abandoned. 

4.1.8 Industrial Wastewater Tmatint Plant Sampling 

Two samples of the influent to the Industrial Wastewater Treatment Ptant (IWW) will be collected at 
separate times to characterize the material that flows through the sewer system and into the IWIP. 
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5.0 HAZARD ASSESSMENT 

- 
This section describes the chemical and physical hazards that are associated either directly or indirectly 
with the tasks and operations described in Section 4.0 of this HASP. Measures to control the hazards 
presented below can be found in Sections 6.0, 7.0, 8.0, and 11 .O of this plan. 

5.1 PRIMARY SITE CONTAMINANTS 

Based upon the nature and extent of contamination associated with the site, the potential exists for 
workers engaged in intrusive activities (i.e. sampling, installation of hydropunches, monitoring wells. soil 
borings, and staff gauges, and soil gas surveys) to be exposed to site contaminants which include various 
volatile organics and metals, In addition, workers performing sampling and test pit acti-viis in Area 16 
0fOpeFaMeUnitlhavsthe~entioltobs~to~a~~~materia~intfie 
‘xm of pipe imub5on. Tabb 6-l pmv&s a detaibd l& of ti chemicals of amcem and information 

wing toxicoiogical, physical properties, ti sxposuts limits pertaining to these contaminants. 
:xposure potentials to site contaminants vary depending upon the area in which work is being performed 

and the activity that is to be performed. However, with few exceptions all of the chemicals provided in 
TaMe 5-l are present at each of the OperaMe Units in varying concentrations. Air monitoring and pemonal 
protective requirements in sections 6.0 and 7.0 mspechvely, take into consideration the concentnations and 
activities that are to be performed. 

Total Petilsum HydrocartKmr 

In addition to the site contaminants listed in Table 5-1, workers have the potential to be exposed to 
petroleum based hydrocarbons such as oil, lubricating oils, hydraulic fluids and greases. When high 
concentrations of petroleum vapor are inhaled, symptoms of intoxifhcation may resutt. These symptoms, 
ranging from dluiness to excitement or unconsciousness, are similar to those produced by alcohol. If 
such effects occur, the victim should be remwed to an area with fresh air which should resutt in complete 
recovery. Prolonged or repeated exposure to some petroleum products, sp&ficafty those containing 
benzene soluble polycyclic aromatic hydrocarbons may cause cancer, However, exposures of this 
magnitude and duration are not anticipated in the performance of the pbnned site &ivihes. In addition, 
previous sampling efforts have indicated the presence of benzene in very few to&ions at extremety bw 
concentrations. Repeated or prolonged skin contact with petroleum products may cause skin rashes and 
pimples. Exposure to TPHs will most likeiy resutt from contact with contaminated soils and sediments. 
However, inhalation and ingestion may resutt from releases of volatile substances, or if excessive dusty 
conditions are experienced and are not controlled. 
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TABLE 5-l 

CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (WAS) ’ 

CHERRY POINT, NORTH CAROLINA 

1.2.Dtchkmalhybne 

charcoal lube rnd 
carbon dhuttldb. 

llmbd dalJ rvrlrbk. Overoxporure my reroll h 
Shcukd we pewm- Meulng PI: -lS.ll’C CNS dqxerrbn polentW lo 
clmnmnd rupplbd dr tauw rleepher,. hma4la.q 

Fkoh PI: 2.2.c dblorled percaptbnr. Md 
LWLFL: 6.0% stupor WrccW Syrm. 

Retommended plow: LR?L/uFL: 12 8% rymplorna mty ret&l h neuwa. 
nltrlb vapor Denrlty: 2.0 vom)ung. weokmr. bemorr. 

Vopw Pmww 180.260 mm and ownpa May rho kttlale 
@edfk C3rdty: 127 0 the eyer. rkln. end mucous 
32’C membrroer. Ctwonkz expoaurea 
Intomp~lbllWs: Slroq i-NY re*un h datnullul, ever. 
oxkllwrr. dkaY1. poblskxn kldnsl. mnd hi dwnega 
hydroxldr. l nd ccgper van 
herled to decorqanbn 
tenpuelurea WY cdl loxk 
fuf-dphorgena 
Appanntr l d Odor: 
C-r Mqukl wllh an WM 
ockx. 
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TABLE 5-l 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (MCAS), CHERRY POINT, NC 

Rwommondul QlOVC 

mc0nvny:150~ 

cchutod lube bnd 
cubon dhdfida 

UP)o1.~ppm 
Rrcomlweded plovw: LMFL: 1.0% 
NeopmewrMew/ UWLJFL: 6.7% 
8hefrhbklhu-l v8p.m oenrlly: 3 06 
polwrtw lor relur~lknl VaporPmrun: 1ormhg @ 

Colcrbrr lquld v&h l 

l tcunotkodor o&f 
Threrhold 040092-000 

a I ’ a I ( a I r 



TABLE 5-I 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (MCAS), CHERRY POINT, NC 

vdlh PID and 11 7 CMS l&mnl lube 

rkJrotptkln wnh goa 

llama bnlmlkJn 
deleck4. o!sliA 59 
or 00. NIOSH 1005 

tupfzdbd ok reopkebr lhOMYlylOC4UWBbpbW8. 

(Alha resplrebf with htk&le. weeknes8. 
II@-1.md 

LEULFL: lS.OX thehlba.euuedcvkc~ 
UWWL: 06.4% end-.ThewJonr 

+bdrb amvny: 1.33 palMvbpr*nnuy@--.h 
lluxqmwlluea: .sImg eddllbnbhrnutoebbgbnn 
mldlzm. teudts. tncAeb efhxhmeyhcludr~h)uy. 
(I... ebmhum. megneakml. Lbbd ea pmurBlng 
po(u-v mdbm. Mum. - - b NTf’. 
end cantenlreted adda IARC. and ACCIH. 
Appeemte end Odor: 
cobdel~lquldwlth0 
ctkdomlke o&f. (Nde A 
gr rbon W’F). Odor 
ThNOhdddlOOppfflppm. 

lo&88-3 I P 802 eV. High 1lOY. rerpwra Ah trmpb ualq IOOpflWiTWA M.quek - Cm UH rk- IBoUlng Pt: 232’F Ovwexpowr b lbb wkhnte 
rssponrs wllh PI0 wllh FID ch*rcoal lube l d OSHA pudtyhg rarplaoc WRh Mdllng Pt: -130.F meyreru(lhmOdbmo4uelo 
and 102eVbmp cartKm dlrutnda 150 ppn STEL ati vapor -ldge Solublllly: 0.05% (6l.F) Idlath rl l l pohh of atact 

derofptlon. OSHA 07 OSHA UpbWPPm Flesh PI: 40-F CNS chengm. 
SOppfllTWA Rumnmnd~ gkv.8: LUFL: 1.2% Al200-5wppmexpowebn 
ACGIH Burvl Nti. vyon. VEUJFL: ?.I% ~hhduhn.naum. 

rleopmeornlbyI vepof Den&y: 3 14 eye lrm. brr of emMe. 
vapof Ptewure: 20 mmhg @ bed bBb. hlpak coadheuon, 
06’F hWuo. and weuhesr 
spetnb orevlty: 0 87 
lnampeubluuw: strong 
oxldlrun 
Appeerelu and odor: 
C~OlquktWUh~8wea( 
punQedefululkodof Ddof 
Thrmhokl d 0 18.37 ppm 
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TABLE 5-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (MCAS), CHERRY POINT, NC 

l d102rV*mp CMS 84xt4nl tub’ 
md carbon dhumd’ apparalu8. pnrur 
dnorpuon wm aa. 

hm bdmlkJn 
-; NIOSH Plw.ura: 2eoo nvll 
1007.09l4.470 

f 
8 8 8 8 8 

---_ 
I 8 



TABLE 5-l 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (MCAS), CHERRY POINT, NC 

Substance 

1330-20-7 P II W l V. Hbh 
rrpmrr with PIG 
Id102rVlunp 

P 0 00 eV. tibh 
HpowO wlul PI0 
nd102evbnp 

110% re.ponra 
4th FIO 

uf rampb urkq 
*uc?A lube and 
r&m dhultlde 
kwfptlon. OSHA 07 

uf rmmph uahg a 
9woxl tube UKI 
mbm dhulkk 
brwptbn. OSHA 
10, 07 I NIOSH 1300 

W-Urn 
Llmlb 

1OOppnTbW 
150 ppm STEL 
DSHA. ACOIH. 
d NIOSH 

Pbyrkal Pttqartkr 

8oMhtg Pt: 280-281 *F 
Mdtlttg Pt: -13/44/W’F 
lMMNy: lfmohhb 
Flnh PI: 63JJl’F 
LMFL: 1.0% 
uElfuFL: 7.0% 
VIpof Dan*: 3.88 * 
VmporPtwrun:74l?rnhg 
0 7O’F 
!lpuwk ofmdy: 0.88-o 08 
ltlcv: stmg 
OXkJlZ~~ 

Appwsnco and odor: 
Cobd8l lquld with an 
uonut(codcf odof 
llwwhddd20ppm. 

Bolfhg PI: 133’F 
WUltt#Pt:NA 
k(u#*l:Mhdblr 
Flash Pt: O’F 
LEULFL: 2.6% 
UUAJFL: 13% 
Vmpof Lbftdty: NA 
vapor Pmmmbm: 100 M 
l3pecllk Omrny:O.7O 
lruompalbnnbb: oxtdtzars. 

gguMc. 8tBd odor: 
IZobflmr lkquld Mlh a hagrrnt 
nwlko odor. 

bfp.tbbd plmorvy becmu of 
ts pobntld IO lfrttate um yn 
tt-d rerplfrtoy rywm. 
nmMtbn.efbctsnwyhchh 
:NS ctmnpm (I o. dkttneas. 
txcnemcmt. dfowshsrr. 
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TABLE 6-l 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (MCAS), CHERRY POINT, NC 

3L _.-. - 

CA8 No. A)r Momodn@mptlng Infomdbn 

P 954rvnlgh 
smplw with PI0 
1-d 10 2 eV bmp 

P. 1l.W l v 

uf wmpb UlhQ 
hbmofb tuba and 
mtm-t dlUflde 
brocptbn. OSHA 
16. 84 I NIOSH 2500 

Cx~llfv 
LldS 
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TABLE 5-l 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (WAS), CHERRY POINT, NC 
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MARINE CORPS AIR STATION (MCAS), CHERRY POINT, NC 
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TABLE 5-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (WAS), CHERRY POINT, NC 
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CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (MCAS), CHERRY POINT, NC 
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TABLE 5-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
MARINE CORPS AIR STATION (MCAS), CHERRY POINT, NC 
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5.2 PHYSICAL HAZARDS I- 

Physical hazards which could be involved in the eXeCUtiOn of this scope of work include, but are not limited to, the followtnn 
items: 

=&if 
0 Uneven or unstable terrain (Slip/%p hazards) 
. Lifting heavy objects 
. Pinch/Compression points I 

. inclement weather 

. The potential for a worker to be struck by or entangled in heavy machinery 

. Contact with energized sources II 

. Ambient temperature extremes 

. Noise in excess of 85 dBA 

. Water hazards 
Natural Hazards (e.g. snakes, ticks. fnosquitos, poisonous plank, etc.) 

I . 

Control efforts for these potential hazards will encompass and possibty combine us8 of proper equipment maintenance, 
guarding. and operation. Additionally, adherence to proper standard work practices (Section 12.0) and standard operating m 
procedures will aid in the elimination of these hazards. Each of the above mentioned items are further detailed below. 

5.2.1 Uneven/Unstable Terrain I 

Planned activities described in the scope of work for sampling activities will bring field personnel into areas where this 
potential hazard exists (e.g. river banks, test pits. hose and shifting ground cover of landfill areas, etc.). 

m 

As it has been determined this hazard may exist in various locations, it will be the Field Team Leadets responsibility (in 
accordance with Standard Operating Procedures and Safe Work Practices) to inspect and document the areas prior to 
placing heavy equipment or personnel at risk. As the operation moves from one area to another this hazard and othetsl 
associated with that area will be discussed as part of the safety briefing prior to the commencement of activities in that 
area. 

5.2.2 Lifting heavy objects 

The potential exists for workers to be injured while lifting or maneuvering heavy objects during the performance of vatius_z 
tasks. During the soil boring activity workers have the potential to overexert themselves while maneuvering the angering” 
device and during sample extraction. In addition. various tasks may require lifting heavy pieces of equipment. If objects 
are lmproperty lifted. debilitating back strain and/or other injuries can result. Workers should obtain help from others, 
employ proper lifting techniques, and use machinery, where possible, to assist when handling heavy objects. I 

5.2.3 PinchfCompfession Points 

Pinch and Compression Points of drilling or sampling equipment may result in injury. All equipment must be maintained 
In proper working order, with machine guarding devices in place. Any equipment found to be lacking in these areas shall 
be removed from service. 

m 

5.2.4 Inclement Weather 

As all work will be conducted outdoors, inclement weather may be encountered. As conditions may vary. it will be at thg 
discretion of the Field Team Leader and the Site Safety Officer representative to temporarily suspend or terminate activities 
as conditions dictate. All activities will be terminated in the advent of electrical storms. 

5.2.5 Heavy Machinery 
I 

The performance of soil borings will be accomplished through drilling operations which will require the use of a drillrig 
The most predominant physical hazard associated with this type of work is entanglement of safety equipment or clothi@ 
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into the rotating augers. To address this hazard, a thorough inspection of all equipment will be performed to remove 
potential snag points and to ensure emergency stop devices operate property and all members of the field team know the 
location and operation of these devices. Persons working in close proximity of the drill rig will be required to secure al! 
loose ciothing of protective equipmenrto avoid possible entanglement. The use of a long-handled shovel or the equivalent 
will be used to remove drill cuttings away from the hole and from rotating tools. In addition, pins that protrude from augers 
shall not be allowed. 

All mechanized equipment brought onsite to complete this scope of work will be inspected initially prior to the 
commencement of onsite activities and then periodically thereafter. These inspections will be performed by the SSO and 
will include that the following are ensured: 

- * All safety guards are in place 
l All safety-restraints (i.e. seatbelts) are in place and functioning property as required by Federal regulations 
l All mobile equipment is equipped with a backup alarm and emergency stop device 
l All operators are qualif& to do so. All drivers will be required to have their Commercial Driven License 
l TrafW Control Measure Routes and regulations will be established and adherence required. 
l All maintenance performed on me equipment will employ manufacturers recommended parts, and be inspected 

prior to returning to services by the SSO. 

In additjon to the requirements established by this HASP all heavy equipment and/or the movement of may also be bound 
to meet local or site-specific regulations. Control measure for these hazards are presented in Section 12.0 ‘Standard 
work Practices”. 

5.2.6 Cocr&ct wfth Enemizod Sounxs 

One of the hazards associated with the execution of this scope of work is the potential for encountering energized sources 
(i.e. pressurked lines, water lines. telephone lines, buried utility lines), primarily white engaged in drilling activities. Due 
to me obvious ramifications asso&ted with this hazard, extreme caution and strict adherence to procedures to detect. 
identify, and take evasive action shall be followed during me completion of the scope of work. Efforts will be made through 
local contacts, as built drawings (where available) along with geophysical surveys to identify potential locations. Positrve 
readings will require the relocation of a soil boring point. To further avoid hazards of this type, no drilling mast. boom. or 
any other such projecting items shall be permitted within a 20-foot radius of any energized source. Also, any areas 
targeted for subsurface activities shall first be investigated to determine the presence of underground utilitres. Any such 
utilities identified shall be physicaNy marked and avoided. 

5.2.7 Ambient Temperature Extremes 

Ambient temperature extremes (hot or cold working environments) may occur during performance of this work depending 
on the project schedule. Work performed when ambient air temperatures are below 50°F may result in varying levels of 
cold stress (frost nip, frost bite. and/or hypothermia) depending on environmental factors such as temperature, wind speed, 
and humidity; physiological factors such as metabolic rate and moisture content of the skin; and other factors such as work 
load and the protective ciothing being worn. Work performed when ambient temperatures exceed 70°F may result in 
varying levels of heat stress (heat rash, heat cramps, heat exhaustion, and/or heat stroke) depending on factors similar 
to those presented above for cold stress. 

In either case, these conditions can be debilitating and, when extreme, they can be fatal. An understanding of the 
Importa 7ce In preventing heat/cold stress, coupled with the worker’s awareness of the signs and symptoms of 
overexposure. can srgnificantly reduce the potential for adverse health effects. This awareness is typically a part Of each 
employees’ 40-hour hazardous waste operations ttainlng. If this hazard is present during site operations, each worker will 
be provrded with information necessary to protect themsetves and site management will be instructed to permit frequent 
breaks I? mild temperature rest areas having hot/cold fluids available for consumption. In extreme cases. biologtcal 
monrtonng may be performed and data compared to the most recent recommendations of the American Conference of 
Governmental lndustnal Hygienists. Additional information regarding heat/cold stress is provided in Appendix A. 
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5.2.8 Noise in Excess of 85 d8A 

Notse exposures exceeding the OSHA Permissible Exposure Limit could be encountered during certain phases of the 
dnlllng operation. Personnel who are repeatedly overexposed could experience a permanent reduction In their abiltty 
hear normal conversation. Appropnate hearing protecton will be worn when in close proximity to drilling operations - 4df 
determined by the SSO. It shall also b&he responsibility of the SSO to ensure the application. use. and maintenance of 
occupational noise protective measures shall be determined and proceed III accordance with 29 CFR 1910.95 

ml 

5.2.9 Water Hazards 

As stated in the scope of work, sampling and drilling activities will take place near waters edge or from boats. To avoid m 
potential hazards associated with working on or over water (drowning) the field team shall employ lifelines. safety 
harnesses, and U.S. Coast Guard approved persotial flotation devices when working within four fee! of the waters edge 
Due to the obvious hazards associated with working on or near waters edge during inclement weather, all field activities 
may be temporarity suspended or terminated at the discretion and direction of the Feld Team Leader, or Site Safety 

I 

Off09 representative. 

5.2.10 Natural Hazards 4 

Natural hazards such as poisonous plants, bites from poisonous or disease carrying animals or inSeCtS (e.g. snakes, bcks. 
mosquitos) cannot &e avoided in this type of environment. t-iowever, in an ef’Tort to offset the impact of this hazard, field m 
personnel will have access to commercially available snake bite kits and insect repellents. Potential nesting areas in and 
about work areas shall be avoided to the greatest extent possible. Lastiy, within recent years a marked increase in Lyme’s 
Disease has been reported. Tucks have been shown to be the primary vector in the transmission of this disease. In an rd 
effort to control this hazard, close attention will be given during operations and decontamination with regard to personal 
hygiene to detect and remove any ticks from personnel. The information provided in Appendix B will be reviewed with site 
personnel to aid in the recognition and control of this threat. 

i 

m 

m 

m 
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6.0 AIR MONITORING 

This section presents requirements for the use of real-time air monitoring instruments during site activities involving 
potential for exposure to site contami~nts. It establishes the types of instruments to be used, the frequency of which they 
are to be used, techniques for their use, action levels for upgrading/downgrading levels of protection, and methods for 
instrument maintenance and calibration. 

6.1 INSTRUMENTS AND USE 

6.1 .l HNu-PilOl Photoionkatlpn Detector 

A HNu PI-101 photoionization detector (PID) with a 11.7 eV lamp will be used to monitor potential source areas and to 
screen the breathing zones of employees during soil boring, sampling, or any intrusive activities. The PI0 has been 
selected because it is capable of detecting organic gases and vapors and some inorganic gases and vapors. Detection 
is based on the contaminants ionization potential in comparison to the lamp energy, which has to be equal to or greater 
than the ionization potential of the contaminant. When calibrated with isobutylene, the PI0 has a one- twne 
correspondence with benzene. 

Prior to the commencement of any field activities, the background levels of the site must be determined and noted. Daily 
background readings must be taken awdy from areas of potential contamination to obtain -rate resutts. These 
readings, any influencing conditiorrs (i.e., weather, temperature, humidity) and location will also be documented in the 
Health and safety Logbook as a matter of reference. 

Any positive instrument responses observed above background levels will be considered to indicate contaminant release. 
As such the following ac%ons will & taken: 

. Monitor work areas continuously, concentrating on worker breathing zones (BZ) areas (head and face regions) when 
positive source resutts are reported. If readings are observed at these areas to be at background levels, continue 
monitoring and work efforts. 

. If sustained or repeated intermittent readings in the workers BZ are above background. worken are to retreat to 
an unaffected area and remain until further determinations regarding the contaminant are made or until further 
direction from the FOL. Additional analysis (colormetric tubes) will be used to confirm that the contaminant is not 
vlnyl chloride or methylene chloride. Further actions will be dependant upon resutts of colon-n&Cc tube analysis and 
levels of contaminant concentration as indicated by the HNu (refer to Section 6.3 for action levels). 

6.1.2 OVA-Model 128 Flameionization Detector 

The use of an Organic Vapor Analyzer (OVA) (Flame Ionization Detector) may also be utilized to screen potential source 
emtssions and the breathing zones of employees during the execution of the scope of work or during any intrusive activities 
which may release airborne emissions. The OVA has been selected because it may detect the presence of long chain 
hydrocarbons more efficiently than a photoionization detector (PID). The relative response for BTEX compounds range 
from lOO-150%. Both instruments are suitable for use, and are offered here as alternative devices, based on the field 
technrclans’ knowledge and level of comfort using these Instruments. 

If posltrve readings are tndrcated by erther the HNu PI-01 or the OVA. colonmetnc tube (Drager tubes) will be used to 
determrne if vrnyl chlonde and/or methylene chlonde is the contamrnant that is detected. Exposure to vinyl chloride and 
methylene chlonde IS unlikely given the low wncentratrons detected in previous samples the low probability of free product 
being present at the sates. These devrces are used as primary screening tools to detect contaminants which are readily 
released Into the environment and that may pose an Increased threat to site workers 

NOTE: It should be realized that many of the contaminants of concern are nondetectable using these types of screening 
Instruments. therefore pnmary emphasis will be given to vrsuai observation as these contaminants may present themselves 
as partlculates or bound to particulates. 
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6.1.3 Dtiger (Colormetric) Tubes 
I 

The Drager tubes shall be employed in conjunction with the HNu, and OVA, whichever is selected for use. In this pof * 
of the air monitoring program supporting site actjvities. 7%;~ action is taken in order to meet the rewrements of 29 ( 
1910.120 (h), which is to identify and quantify potential site contaminants. m( The use of the HNu. and OVA by their nat 
rn the survey mode will not identify airborne substances, oniy detect them at very low levels. However. using the Dnger 
tubes in conjunction with these instruments permits a semiquantitative result with positive identification withrn the I; 
restrictions of the limitations of the instrument. 

of primary concern is the exposure to vinyl chloride and methykte chloride vapors. The use of air-purifying resprrators i 
are inSUffiCient for protection against inhalation of methylene chloride vapors due to its inherent poor Waming properttes u 
(high odor threshold, and inability to be easily perceived via irritation to eyes, nose or respiratory passages). Air-purifyrng 
fesPiraton can be used for protection against vinyl chloride ~pors at low concentrations. However, the presence of vinyl 
chloride must be determined prior to the initi&&l of work actkitks due to the very low permissible exposure levels for vrnyl I 
chbridc - s established by OSHA. As a resutt, colwnetric tube analysis with Dtiger tubes must be instituted to determine 
the P’- XX or absence of vapors of these two chemical contaminants. OSHA has established an &hour Time Weighted 
Aver W/A) Permissible Exposure Level (PEL) of 600 ppm for methykne chloride. In addition. an acceptable ding 9 
car :ion of 1,000 ppm has been assigned to methylene chloride. Vinyl chloride has an Bhour TWA PEL of 1 ppm. 

A; -nito&g with Deger tubes (Vtnyl chloride l/a tube 67 26 031 and Methykne chloride 100/a tube 6724601) 41 be m 
.jcmed if elevated readings above established background levels are detected in workers’ breatfiing zones. These m 

kes will be used due to the previousty detected pceseoce of vinyl chloride and m&y&e chloride in groundwater, soil, 
and sediment samples. With regard to rnethylene chloride, an action level of any color change from white to brownish 
green on the tubes indicating layer will indicate rnethylene chlorides’ presence. The measuring range for this tube begins I 
at 100 ppm. It should be noted however, that this particular tube has a cross sensitivity to otfier habgenated hydrocarbons 
as well as carbon monoxide and petroleum hydrocarbons. As a resuft, false positive indications of mthykne chknide 
may be observed. However, any positive result will be assumed to be methylene chloride, and will result in workers to 
retreat to an unaffected area until readings on the PID or OVA subside. Otherwise, work may be continued Only in Level 

I 

B (supplied-air respirators) 

Wrth regard to vinyl chloride, a color change from light gray to yellow/orange on the tubes’ indicating layer will indicate- 
presence of vinyl chloride, These tubes have measuring ranges of 1 to 10 ppm and 5 to 50 ppm. If resufts of air 
monitoring with Dtiger tubes indicate that vinyl chloride is present (at concentrations below 10 ppm), personnel will don 
arr-purifying respirators equipped with organic vapor cartridges. fitters on air purifying respirators must be changed every i 
4 hours of use or at the beginning of each shift, whichever comes first If resufts indicate concentrations of vinyl chbride 
greater than 10 ppm. personnel will don pressure-demand supplied air respirators. 

If colormetric sampling resutts confirm that neither vinyl chloride nor methylene chloride are present in the workers’ 
breathing zone, the following actions levels may be imposed: 

. The presence of elevated readings (40 ppm above established background levels) in the worker’s breathing zone- 
rewires that workers don a full face air-purifying respiraton equipped with organic vapor cartridges. 

. Readings above 50 ppm in the workets breathing zone requires that workers don pressure demand supplied arrl 
respirators (either air-tine respirators with emergency escape cylinder or Seff Contained Breathing Apparatus - 
SCBA) 
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6.2 AIR MONITORING REQUIREMENTS - HNu and OVA 

Air monitoring with the HNu PI-101 and OVA will be initiated at potential sources of vapor emissions. The following 

potential sources are anticipated. _ 

l All intrusive activities (i.e. installation of hydropunches. soil boring, monitoring wells, drill cuttings. test pm, 
sampling, etc.) 

l Decontamination procedures 
l Any time chemical odors are perceived 
l All potential sources of exposure 

6.2.1 Air Monitorinn Frecwencv 

All site readings (including indications of no positive readings) must feuxckd on the direct reading instrument response 
sheet provided in Tab4 6-2. Site readings may instead be recorded in the Hearth and Safety Logbook provided that the 
same information is recorded as in Table 6-l. 

The following schedule used in conjunction with Table 4-2 will be followed, but not limited to, for air monitoring activities 
as spe&ied for each activity: 

TABLE 6-l 
AIR MONITORING MPE AND FREQUENCY 

TASK(S) ATMOSPHERIC MONITORING TYPE i% 
HAZARD(S) FREQUENCY 

Installation of hydropunches, soil Flammable/Explosive PlDlOVA - potential sources 
borings. and monitoring wells Toxic continuousty, Breathing zone 

Particulates based on positive resutts at 
Soil gas surveys Asbestos fibers (Site 16 of potential source areas. 

OU-1 only) Visual Observation - for dusty 
Installation of Staff gages conditions since contaminants may 

be present in particulate form or 
bound to particulates 

Dtiger tubes - as conditions and 
results dictate (refer to section 
6.1.3) 

Sampling This is a task dnven As this IS an intrusive activity, 
Surface water specification. Each site monitoring may be used to detect 
Ground water has varying potentials for hot spots and respective airborne 
Subsurface soil exposure. However, all concentrations 
Surface soil sites may contacn the 
Sediment following atmosphenc PlDlOVA - during the initial openrng 

hazards; of the well casing or area of 
lndustnal Waste Treatment Plant surface water, then periodically if 
IWTP) sampling Flammable/Explosive conditions so dictate 

Toxic Dtiger tubes - as conditions and 
Particulates results dictate 
Asbestos fibers (Site 16 of 
OU-1 only) 
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TABLE 6-2 
DIRECT-READING INSTRUMENT RESPONSE SHEET 

SITE NAME , PROJECT NUMBER 
PAGE OF 

I I 4 I 



6.3 ACTION LEVELS 

The fobvmg rclion bveb will rpptj to this project: 

INSTRUMENT 

HNu PHOTOIONKATKM 
DEI-ECTOR 

Drager Cokxmetnc Tubes 

A 

ACTlON LEVEL 

Any ruslairad mrchgs 

above established 
badcground bveb in 
workers’ bmathng tones up 
to 10 wm. 

lOppm-50ppm 

Gmater than 50 ppm 

Any sustamed readmg 
greater than background 

lOPpm-~ppm 

Gmater than 50 ppm 

HNu or OVA posnrve result tin 
the breathlng zone 

- 
RESULTANT ACTKW 

Retmrt to rn unafkted ma and mmatn until 
madings rubs& or until fucthsr debsrmmrbons are 
made vu wbmabrc tube analyrh. Perform 
wbrmetric (detector tuba) anaIyss to conh thal 
madings am not assooabbd wth methybne 
chbr& or vhyl chbda arcporum. If cobmetric 
hrbe rnatysia tiiabss that the contrmmant s not 
methybna chbrbe or vinyl chbride. wrhwe work 
ir Level D Proto@&. a~~titwe rnonlonng. 

tfax~dustycwd&ionsrmobsewed,usen 
am#nction*rrlh8HighEfbmcyPIrtiarbb~ 
IRw (HEPA). If ahmetk tube l nrlysi hdiclrw 
vapor wnanbatbn of vinyl chbr& gmaiar man 
1Oppm.work rwyontybeaw&ued ti LevelB 
Pmteclion. 

Contiwe woh ushg an ai-purifyhg fesphW 
equoped w#i organic v*por aedges 8nd 
observe wofken kc sylvtom of overexposum. If 
cdormabic tub0 8mkysi1 hdiat~ mat ft30m*ne 
chbrida andbr vdyl &bride b pm-sent d&aMinue 
work and proa& to an unafkcbd area. contad 
ti Project HS0. Refer to nsutant action l&&d 
above. 

Contmue onty in tuppkd au respcatory proofbcbon. 

Same msuttiwt acbons an to be performed as 
derabed wth the HNu Photooniution delector 
d&cuss& above. 

!&ma rssultPnt a&ons are to be perfomwd as 
descded with the HNu Photoloncution detector 
discussed above. 

Same fesukant actions am to be perfonrrsd as 
dexrted w-rtb the HNu Photolonaabon detector 
drscussed above. 

MenMy and quanb)y the level of mcthylene chbnde 
and/or vrnyl chbnde or any other compounds of 
concern. Don alr-punfymg respirator equipped wnt, 
organic vapor cartridges (If excesswe dusty 
wndmns are observed. uthze NI ax+ncWn WIUI 
Hgh Efkwcy Partrcubte Au filter (HEPA]). 
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r 
INSTRUMENT 

+ 

ACTION LEVEL 

Posrbve iesub prsrter than 
50 PPm 

- 

RESULTANT AC’llOkd 

If wbfmebic 8notyW indzpte) ms presence of 
nWhyhw &bride. workers an only conhw work 
wtil ms Us8 of suppbd-rlr t-uspultory prob?ction. 
If concanbations 5 10 ppm of viryl chbrde are 
pralen~ the use of furfaca rr-punfymg mspimtom 
wdh organic vapor artdges must be unpbmnted. 
If vny! chbtie vrpor concentrataons rn ncluted 
by wlonnetric tuba rn8lysis to be greater that 10 
ppm. the use of supp(isd air rsspplntors must be 
-Med. 

6.4 VISUAL OBSERVATION 

Based on the hazard assessment, the potential exists for contaminants to be present in the form of a partrcutate. O? 
particular axxem is activitities conducted near the asbestos area of Landfill 10. Site acitivities are not anticipated to be 
~s+ormed directly in the piles of insullated piping. However, the potential exists for friable components of asbestos to bc 
r ;ent in the surrounding soil. Any observations of airborne dusts or particutates should be noted and attempts shall W 

je to minimize generation of dust emissions. Controlling particulate generation and dispersal is accomplished through 
work practices such as wetting down areas of potential dust generation. 

I 
6.5 INSTRUMENT MAINTENANCE AND CAUBRATION 

Air monitoring instruments will be maintained and pre-field calibrated by the equipment supplier. F~?ld calibration will b* 
performed daity prior to the initiation of work An additional calibration will be performed at the end of the day to determine 
any significant instrument drift. All cafibrati efforts will be documented to include the following: 

l Dates calibration was performed 
l Individual calibrating the instrument 
l Instrument name, model, and serial number 
l Any relevant readings (before and after) calibration 
- Identification of the calibration standard (lot no., source concentration, supplier) 
l Any relevant comments or remarks 

field maintenance will consist of daity cleaning of the instruments using a damp towel or rag to wipe off the instrumene 
outer casing and overnight battery recharging. 

6.6 RECORDKEEPING w 

All instrument readings above and including background levels must be recorded in the field book. This should indica’ 
the date, instrument operators name, instrument used (type, model number, I.D. No.). location of the reading (eg. boreho\ 
breathing zone, etc.), reading(s) observed, workers potentially affected, and actions taken to reduce exposures. R 
addition. resutts of any colormetric analysis must be recorded in the tog book. The absence of instrument respons- 
(excursions above background levels) must also be recorded, at least on a daily basis. Lastly, information concerni: 
influencrng factors (i.e. weather. activities, interferences) which may have had an impact on the results should also m 
recorded 
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7.0 PERSONAL PROTECTWE EQUIPMENT (PPE) 

This section presents requirements for the use of personal protective equipment for each of the activities being conducted 
as defined in Section 4.0 of this HASP. This section includes anticipated levels of protection for each of the activities, the 
criteria used for selecting various levels of protection, and criteria for modifying levels of protection based on monrtonng 
instrument readings and personal observations. 

7.1 ANTICIPATED LEVELS OF PROTECTION 

Most work associated with this project is anticipated to be performed in a Level D Protection, as defined in Appendix B 
of’ OSHA Standard 29 CFR 1910.120 - “Hazardous Waste Operations and Emergency Response.” Many sampling 
activities will require the use of chemical resistant coveralls, gloves, and boot covers as presented in the task breakdown 
which follows. Where activities overlap, the more protective requirements will be applied. Site activities (sampling, 
installation of hydropunches, soil borings, and monitoring wells, etc.) at or near the asbestos area of Site 16 of Operable 
Unit 1 are anticipated to be performed in Level C protection (air-purifying respirators with High Eficiency Air Particulate - 
HEPA fit&s). If air monitoring results in this area exceed action levels as discussed in section 6.3, this respiratory 

protection may be used in conjunction with organic vapor cartridges. Additionalty. it is possible that work in other areas 
will be upgraded to Level C protection (air-purifying respirators equipped with organic vapor caartridges in possible 
conjunction with HEPA fitters if excessive dusty conditions are observed) depending on the results of air monitoring as 
discussed in Section 6.0 of this HASP. Overpacking of drums will be performed in Level B Protection (supplied air 
respirators) either in the form of Self Contained Breathing Apparatus (SCBA) or airline respirators with escape SCBA. 
Additionally, based on information obtained from the monitoring instruments, it is possible that other operations concerning 
some tasks may go to level B protection (Supplied Air Respirators). This is based on the detectjon of certain srte 
contaminants which because of their nature (i.e. warning properties. chemical and physical properties, selection criteti _- 
for use of an APR) would not permit the use of APRs. Lastly, in certain soen&os, upgrading the level of protection for 
Halliburton NUS personnel will be reserved to the discretion of the FTL and SSO based on extenuating circumstances In 
addition to monrtonng results and information, activrttes. and site conditions. 

7.1.1 Minimum Requirements (All Tasks) 

Minimum requirements include steel-toe and steel shank work boots, chemical resistant boot covers. with standard field 
dress consisting of long pants and long-sleeved shirts. Hard hats and safety glasses will be worn when overhead or eye 
hazards exist based on the task or if working In and around machinery. It will be at the discretion of the FTL or the SSO 
based on tasks, srte conditions, and other influencing factors for the use of optional equipment. This is of course prowding 
action levels or the requirements of this plan are not compromised when additional elements of personal protection are 
required. 

7.1.2 MobitizationIDemoblJkation and Site Reconnaissance 

As mobilization and demobilization activities present limited potentials for contacting the suspected hazardous materials 
associated with some tasks, the minimum requirements will be adhered to for this task. Disposable boot covers will be 
worn when onsite as much of the contamrnants may exist on the surface. 

7.1.3 Installation of tiydropunches, Soil Borings, and Monitorinq Welts (EXCLUDING THE ASBESTOS AREA AT 
SITE 16 OF OU-1) 

Minimum requirements include steel-toe, steel shank work boots, chemical resistant boot covers, Tyvek coveralls. and 
nltnie outer gicves over cotton work gloves. In addition, hard hat and safety glasses will be worn when working in close 
proximity to machinery. equipment, or when the potential for eye or overhead hazards exist. If the potential for saturation 
of work cloths extsts. the use of PVC or PEcoated Tyvek can substituted in place of Tyvek. Additional personal protective 
Items may Include heanng protectron dunng the operation of mechantied equipment as specified in sectlon 5.2.8. 
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7.1.4 Groundwater and Soil Sampling fEXCLUDiNG THE ASBESTOS AREA AT SITE 16 OF OU-1) 

Hard hats, when necessary, safety glasses, steel-toe, steel shank work boots, disposable boot covers, Tyvek coveralls w 
taped ankle and wrist seams, nitrile in% $oves (layered as necessary), and nitrile Outer gloves [as necessary) Stnce 
soil within the borings has the potential to be saturated with water, the use of PVC, or PEcoated Tyvek coveralls are to 
be worn whenever there is a potential for saturation of work clothes. I 

7.1.5 Surface Water/Sediment Sampling 
I 

Hard hats, when necessary, safety glasses, steel-toe, steel shank work boots, disposable boot wvers. Tyvek coveralls with 
taped ankle and wrist seams, nitrite inner gloves-(layered as necessary), and nitrile outer gloves (as necessary). Srnce 
sampling surface water and sediment has the potential to saturate work doth the use of PVC, or PE-coated Tyvek coveralls 
are to be worn whenever there this potential exists. In addition, the field team shall employ lifelines, safety harnesses? 
and U.S. Coast Guard approved personal flotation devices when working within four feet of the waters edge or on boats 

7.1.6 Soil Gas Survey (EXCLUDING THE ASBESTOS AREA AT SITE 16 OF OU-1) 

Minimum requirements include steel-toe, steel shank work boots, chemical resistant boot covers, Tyvek coveralls (a: 
nc:essary), and nitrile outer gloves over cotton work gloves. In addition, hard hat and safety glasses will be worn wher 

F 
working in close proximity to maohinery, equipment, or when the potential for eye or overhead hazards exist. If the 
potential for saturation of work doths exists the use of PVC or PE-wated Tyvek oan substituted in place of Tyvek -- 
Additional personal protective items may include hearing protection during the operation of mechanized equipment a: 
specified in section 5.2.8. II 

7.1.7 Installation of Staff Gauges (U(CLUDING THE ASBESTOS AREA AT SITE 16 OF OU-11 
I 

Since it is anticipated that Staff Gages will be installed during the surface water/sediment sampling by the same crew, the 
same personal protective measures will be applied for this task. 

Hard hats. when necessary. safety glasses, steel-toe, steel shank work boots, disposable boot covers, Tyvek coveralls% 
taped ankle and wnst seams, nitrile inner gloves (layered as necessary), and nibik outer gloves (as necessary). Since 
sampling surface water and sediment has the potential to saturate work cloth the use of PVC, or PE-coated Tyvek coverall 
are to be worn whenever there this potential exists In addition, the field team shall employ lifelines, safety hamessep 
and U.S. Coast Guard approved personal flotation devices when working within four feet of the waten edge or on boats. 

7.1.8 Industrial Waste Treatment Plant IIWTP) lnfluent Samplinq T 

Hard hats. when necessary, safety glasses, steel-toe. steel shank work boots, disposable boot Covet-s. Tyvek coveralls wit’ 
taped ankle and wrist seams, nitrile inner gloves (layered as necessary), and nitnle outer gloves (as necessary). Sine 
sampling surface water and sediment has the potential to saturate work clothes, the use of PVC, or PE-coated Tyve? 
coveralls are to be worn whenever this potential exists. In addition, the field team shall employ lifelines, safety harnesses 
and U.S. Coast Guard approved personal flotation devices when working within four feet of the waters edge or on boat 

7.1.9 All Activities at the asbestos pile area at Site 16 of OU-1 

All site activrties (Installation of hydropunches, soil borings, and monitoring wells, soil, groundwater, surface water ark 
sediment sampling, at the asbestos pile area at Site 16 of OU-1 will require, in addition to those personal protective 
requirements prescribed for representative tasks, me use of full-face air punfyrng respirators equipped wrth High Effrcienc-, 
Air Particulate (HEPA) fitters. This requirement is based on the observation that the site contains prping that is insulate: 
wrth asbestos and asbestos containing material. At the time that this HASP was prepared the condition of the insulatio? 
was unknown. However, it is anticrpated that the asbestos may be friable and pose a potential exposure hazard to workers 
performing actrvitres In this area. 

c 
7.1.10 Decontamination Activities 
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The PPE requirements for decontamination activities will include the minimum requirements for all tasks (See Section 7 I I) 
and the use of PEcoated Tyvek or PVC with nitrile outer and inner gloves when the potential for saturatm of work clothing 
exists, and splash shield as necessamr as directed by the FOL or SSO. This will be the required level of protection when 
performing large scale decontamination activities such as cleaning augers and drill flights. The general rule of thumb for 
respiratory protection will be to require the same level as, or one below, that of the field personnel who were using t.he 
equipment. 

7.2 PPE SELECTlON CRITERIA 

Based on the relative low volatility, low concentrations anticipated to be encountered (based on previous sample resutts). 
and dispersion of potential vapors via natural ventilation (i.e. wind currents), vapor concentrations in worker b&thing zones 
are not anticipated to be at levels which would warrant respiratory protection for most tasks. However, the potential exists 
for dust emissions containing site contaminants to be generated. These dust emissions can be inhaled or ingested and 
resutt in exposure. If dust emissions are observed and cannot be controlled (i.e. via area wetting techniques), the use of 
fuli-face air-purifying respirators equipped with a combination High Efficiency Particulate Air (HEPA) filter and Organic 
Vapor mist cartridge will be implemented. Initiation of this action will be determined by either the FTL or SSO. Air punfying 
respirators with HEPA filten were selected for site activities at Site 16 (Landfill) of Operable Unit 1 to provide protectIon 
against inhalation and ingestion of friable asbestos fibers and asbestos containing material. Supplied air respiraton 
(SCBA/airiine respirators) were selected for overpacking drum operations to protect personnel against exposure to 
unidentif% contents of the drums. 

Nitrile gloves were selected to provide protection against the potential site contaminants that could be encountered and 
to help reduce the amount of contaminants ingested as a result of incidental hand to mouth contact. Again, this has been 
determined to be an adequate barrier material based on the low concentrations assumed to be directly contacted. Hard 
hats, safety glasses, and work bts were selected to provide protection against some of the physical hazards assouated 
with the proposed operations and disposable boot covers were selected to help minimize the spread of contamination. 
Tyvek coveralls were selected to minimize the potential for contamination of street clothes and PVC of PE coated Tyvek 
coveralls were selected for use in the event that sampling activities have the potential to result In the saturation of work 
clothes. 

7.3 PPE MODIFlCATlON CRITERIA 

Thus section presents ctiteria for upgrading and downgrading chemical protective clothing and/or respiratory protectton 
Where uncertalnties arise. the more protective requirement WIII apply. 
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7.3.1 Chemical Protective Clothinn MOdifiCatiOn Criteria 

Tyvek coveralls and boot covers must be worn anytime there is a reasonable potential for contamination of street clotw 
Polyvinyl chloride (PVC) or PEuoatedTyvek coveralls must be worn anytime there IS a reasonable potential for saturation 
of work clothes, Nitrile gloves must be worn anytime there is a reasonable potential for contact with site contaminants 

m 
7.3.2 Rsspintow Protection Modification Criteria 

Fuli-face air-purifying respiraton equipped with highefficiency particulate air (HEPA) fitters must be worn anytime dust)r, 
conditions are observed and these emissions cannot be suppressed with water spray. In addition. full-face air-punfyrng 
respirators with organic vapor cartridges or supplied air respirators will be utilized anytlme action levels specified In Sectron 
6.3 are exceeded. 

m 
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8.0 DECONTAMINATION 

Decontamination is the procedure to beef’npbyed to remove and/or neutralize site contaminants encountered through the 
execution of the scope of work. This procedure will be employed for the purpose of preventing cross wntamlnabon. 
protecting onsite personnel, and protecting the individuals outside this operation from the spread of contamination 

8.1 

1. 

STANDARD PROCEDURES 

As part of each site’s mobilization activity the SSO and FIX will establish a personnel decontamination station 
(PADS) suitable to handle the activities,- type and the amount of anticipated wntaminatmn. and the Ieve of 
protection to be used. This area will be located adjacent to the exclusion zone or work area, and will consist of the 
stations described in section 8.2. 

2. Upon leaving the contamination area (exclusion zot~), all personnel shall proceed through the appropriate 
contamination reduction sequence. 

3. 

4. 

Ail protective gear should be left onsite during any lunch break following decontamination procedures. 

Also as part of mobilization, a cenb-al decontamination area for heavy equipment will be estabiished. The equipment 
upon wmpieting the task at hand will require that at beast the wheels and tires to be cleaned prior to moving to the 
decontamination area. This area shouk4 be accessible to resources and emergency services. 

5. All equipment will be inspected by the fTL or SSO and approved prior to leaving the decontamination area within 
the contamination reduction corridor. 

6. All discarded materials (i.e. drill cuttings, decontamination fluids) will be drummed, labeled. and staged to await 
sample analyses. 

8.2 PERSONNEL DECONTAMINATION REQUIREMENTS 

The decontamination of personnel and their protective clothing shall be performed in sequential stages. These stages shall 
include: 

l Removing contamination from protective clothing and equipment with a detergentMater solution and soft bristle 
scrub brushes. 

l Removal of protective clothing (disposable items shall be discarded into a container wnspicuousty marked 
“Potentially Contaminated Clothing”). 

- Workers washing hands and face with potable water and soap whenever they remove PPE and leave the 
exclusion zone. 

The maximum decontamination layout is described in the following table. WIthin this format the bolded sections represent 
the minimum requirements for all tasks conducted in an established exclusion zone. Should the task or scope require use 
of the matenal identified as optional, those sections will become mandatory (at the discretion of the onsite safety 
representative). 
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MaximumlMlnimum Measures for Decontamination 

the drop reduces the probability of C~S 

as much water as 

licable as not all operations 
uire the use of protective Me suits are worn (i.e. Tyvek) skip to 

c-lined container for decontamination and 

ot all operations will require 
spiratory protection. 

s asslstance, remove sp 

nner Glove Removal 

stress monitoring will be 
should be performed at the very begrnning of 

ak periods. Break areas should consist of a 
area with the ability to provide dnnking 

Y 

I 
(1) Respirators (if worn) will be cleaned and sanitized at a latter time following the conclusion of perrc--4 

decontamination, and are therefore not considered a part of this sequence. 



8.3 MINIMAL DECONTAMlNATlON 

Less extensive procedures for decontamination can be established when Level D protection is utilized, when the type and 
degree of contamination are known, OF when the potential for transfer is judged to be minimal by the Site Safety Officer 
These procedures generally may involve one or two washdowns only, and/or progressive removal (and disposal, as 
appropriate) of items of PPE. 

8.4 EQUIPMENT DECONTAMlNATlON 

The drill rig, all drilling tools, and hand augers will be steam cleaned between boreholes. All downhole tools, samplers, 
and other downhole equipment will be steam cleaned between borehotes. Under muddy conditions. the back end of the 
drill rig and wheels will also be steam cleaned, as needed, between boreholes. A decontamination pad at Site 10 will be 
used for steam cleaning and decontamination operations. 

8.5 DECONTAMlNATlON OF SAMPLING TOOLS 

All sampling equipment will be cleaned between sample acquisitions in accordance with the requirements established tn 
the sampling plan. In addition, all sampling equipment that will be leaving the site will require a thorough decontamination. 
and approval by the FTL or SSO to verify it has ken property decontaminated, prior to &wing the site. This can be 
accomplished either by steam cleaning or by a detergent wash and potable water rinse until tools are visibly clean. 

8.6 CLOSURE OF THE PERSONNEL DECONTAMINATlON STATION 

Decontamination-generated liquid wastes, all disposable clothing and p&tic sheeting used during the operation will be 
containerized, labeled, and staged onsite to await disposal. The disposal method used will be based upon available 
information regarding the characteristics of the site, sample analysis, and contaminant levels. Reusable protective 
equipment will be cleaned, dried, and prepared for future use. (If gross contamination has occurred. the item will be 
properly disposed of.) 

All wash tubs, pail containers, etc., will be thoroughly washed. rinsed, and dried prior to removal from the site. The Site 
Safety Officer will be responsible for inspecting and clearing equipment to leave the site. 

8.7 PPE REQUIREMENTS FOR DECONTAMlNATlON OPERATlONS 

All equipment decontamination efforts will require the use of chemical protective clothing as described below: 

l PVC or PE coated Tyvek coveralls 
l Nitnle outer gloves 
l Latex or nrtnle inner gloves (surgeons) 
l Rubber boots (or rubber boot covers) 
* Splash shield (if respirator not worn) 
l Respiratory protectron (if needed’) 

- The same level of respiratory protectlon worn for the work assignment, WIII be worn when decontaminating the 
equipment used for that assignment This requrrement IS further described in section 6.0. 

8.8 EMERGENCY DECONTAMlNATlON PROCEDURES 

In addltlon to ‘r,: Jne decontamrnatjon procedures. emergency procedures wrjl establrsh the protocol to be followed in the 
event of a medIcal emergency This procedure will be established and conducted based on the severity of the injury 
including procedures for potential loss of life, and injury requrnng first-ad (NOTE An emergency first aid Instruction poster 
has been attached to this HASP. This shall be posted at the site at a convenient JocatIon.) 
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Potential loss of life 

. Delay decontamination (if necessary), or modify it to petiorm as much decontamination of the injured persc 
possible. -. 

l Stabilize victim I 

. Wrap the victim in blankets, or plastic sheeting to reduce the potential of contamination to medical personnel 

. All medical support will be informed of the suspected hazards associated with the task. All receiving facilities- 
however must be alerted to the potential hazards. Clearance from the hospital for accepting potentially 
contaminated personnel will be obtained by the SSO prior to the commencement of onsite activities. 

Injury: - 

In situations where the contamination is extremely toxic or corrosive 

l Implement immediate decontamination procedures 
I 

l Administer Fint-Aid (if qualified to do so) 
II: 

. For heat related disorders, remove all protective dothing, wash as appropriate, treat for heat stress. Extremely 
toxic or corrosive contamination is not expected to be encountered based upon known site characteristics. 

8.9 DECONTAMINATION EVALUATION ‘c 

The decontamination process effectiveness will be judged in the following manner. 
rl 

l Visual observation - Discoloration, stains, visible dirt, and atterations of the fabric due to chemical Contact will be 
the primary method used to determine effectiveness. 

The following methods may be used if gross contamination is encountered: 

l Monitoring Instrumentation - Instruments used to detect site contaminants may be employed to scan garment: 
and equipment for the presence of site wntamlnants after decontamination procedures have been employed a 

* Decontamination Solutron Analyses - An analyses of the solution (final rinse) and the presence of contaminant5 
may suggest additional cleaning is required. This information may be useful in the ultimate disposal of the fluid!” 
generated. 

l Sample Analyses - sample analyses may indicate the level of contamination and therefore the potential fo 
wntaminatlon. Once again this information may be useful in the ultimate disposal. m 

It IS suggested that a combination of methods be used to determine the effectiveness of the decontamination of the proces! 
used 

al 
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9.0 TRAINING REClIUIREMENlS 

This section describes the minimum requirements for initial, refresher, and site-specific training. 

9.1 INTRODUCTORY AND REFRESHER TRAINING 

9.1.1 Requirements for HALLIWRTON NUS Personnel 

All Halliburton NUS personnel must wmptete 40 hours of introductory hazardous waste site training prior to performing 
work at MCAS, Cherry Point. North Carolina. Additionalty, HALLIBURTON NUS personnel who have had introductory 
training more than 12 months prior to site work must have completed 8 hours of refresher training within the past 12 
months before being cleared for site work. 

All Halliburton NUS personnel functioning in the supervisory capacity will have had Management and Supervisory training 
as required by 29 CFR 1910.120 (e)(4). No field personnel will function independenby from a supervisor, unless they also 
sat&y this requirement. 

Documentation of Halliburton NUS introductory, supervisory, and refresher training will be maintained at the proyxt. 
Copses of certificates or other official documentation will be used to fuffill this requirement. 

9.1.2 Requirements for Subcontractors 

All Halliburton NUS subcontractor personnel must have completed introductory hazardous waste site mining or equivalent 
work experience as defined in OSHA Standard 29 CFR 1910.120(e) and 8 hours of refresher training meeting the 
requirements of 29 CFR 1910.120(e)(B) prior to performing field work at the sites. All subcontractor personnel servrng In 
the supervisory capacity will have had Management and Supervisory training as required by 29 CFR 1910.120 (e) (4). 
Halliburton NUS subcontractors must cemfy that each employee has had such training by sending Halliburton NUS a letter. 
on company letterhead, containing the information In the example letter provided as Figure 9-2. Accompanying that letter 
(or submitted separatety prior to the Initiation of any on-site actrvities). copies of training certificates will be provided for 
all subcontractor personnel. Figures 9-2 and 10-Z can be combined into one letter. 

9.1.3 Subcontractor Exceptions 

Subcontractors such as surveying teams who will not perform any activities in the exclusion zone during samplrng tasks 
or where there is no potential for exposure, will be excluded from the requirements stipulated in Section 9.1.2. 

9.2 SITE-SPECIFIC TRAINING 

Halliburton NUS will provide site-specific training to all Halliburton NUS employees and subcontractor personnel who will 
perform work on this project. Site-specific training will include. 

Names of personnel and attemates responsible for site safety and health 
Safety, health and other hazards present on site 
Use of personal protective equipment 
Work practices to minlmtze nsks from hazards 
Safe use of englneenng controls and equipment 
Medcai surveillance requirements 
Signs and symptoms of overexposure 
The CC-:z?~s of the health and safety plan and addendum 
Emergency response procedures (evacuatton and assembly points) 
Review the contents of relevant Matenal Safety Data Sheets 
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9.2.1 Site-Specific Training Documentation 

Halliburton NUS and subcontractor personnel will be required to sign a statement Indicating recetpt of site-specific trat 
and understanding of site hazards and-control measures. Figure 9-l will be used to document site-specific trarnlng w 

m 
FIGURE 9-l 

SITE-SPECIFIC TRAINING DOCUMENTATlON 
m 

My signature below indicates that I am aware of the potential hazardous nature of performing sampling activities at WAS. 
Cherry Point. North Carolina, and that I have received site-specific training which induded the elements presented below: 

I 
. Names of personnel and alternates responsible for site safety and health 
. Safety, health and other hazards present on site 
. 5-2 of personal protective equipment 

rk practices to minimize risks from hazards 
I 

‘e use of engineering controls and equipment 
dical surveillance requirements 

2gns and symptoms of overexposure I 
. The contents of the health and safety p&n 
. Emergency response procedures (evacuation and assembly points) 
. Review contents of relevant Material Safety Data Sheets m 

I further state that I have been given the opportunity to ask questions and that all of my questions have been answered 
to my satisfaction. 

-49- 



FIGURE 9-2 

- 
OSHA TRAINING CERTlFlCATlON 

The following statements must be typed on wmpany letterhead and signed by an officer of the company: 

LOGO 
XYZ CORPORATlON 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Gregory L. Zimmerman, P.E. 
Project Manager 
Halliburton NUS Environmental Carp 
Foster Plaza VII 661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: Hazardous Waste Site Trainina - WAS. Cheny Point, North Carolina 

Dear Mr. Zimmerman, 

The employees listed below have had introductory hazardous waste site training or equivalent work 
experience as required by 29 CFR 1910.120(e). In addition, those employees listed below who have received 
their introductory training more than 12 months ago have also received 8 hours of refresher training in 
accordance with 29 CFR 1910.120 (e)(8) within the past 12 monttrs. 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURlTY NUMBERS HERE 

Should you have any questions. please contact me at (555) 555-5555. 

Since&y, 

(Name of Company Cfficer) 



10.0 MEDICAL SURVEILLANCE 

- 

10.1 REQUIREMENTS FOR HALLIBURTON NUS PERSONNEL 
1 

All Halliburton NUS personnel participating in project field activities will have had a physrcal examination meeting the 
requirements of Halliburton NUS’ medical surveillance program and will be medically qualified to perform hazardous waste 
site work using respiratory protection. m 

Documentation for medical clearances will be maintained in the Halliburton NUS 
Pittsburgh office and made available as necessary. 

L 
10.2 REQUIREMENTS FOR SUBCONTRACTORS 

Subcontractors are required to obtain a certiftcate of their ability to perform hazardous waste site work and to wear- 
respiratory protection. The “Subcontractor Medial Approval Form” (Figure 10-j) can be used to satisfy this requirement 
providing it is property completed and signed by a licensed physician. 

Subcontractors who have a company medical surveillance program meeting the requirements of paragraph (f) of OSHAm 
29 CFR 1910.120 can substitute figure 10-l with a letter, on company letterMad, containing all of the information in the 
example letter presented as Figure 10-2. Fgut-es 9-2 and 10-2 can be combined into one letter. 

10.3 REQUIREMENTS FOR AU FIELD PERSONNEL 
a 

Each held team member (including subcontractors) shall be required to complete and submit a copy of Medical Data Sheet 
These will be handed out and collected as part of the site-specifk training. This shall be provided to the SSO prior t@ 
participating in site activities. 
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FIGURE 10-l 

SUBCONTRACTOR MEDICAL APPROVAL FORM 

For employees of 

- 

Company Name 

Participant Name: Date of Exam: 

Part A 

The above-named individual has: 

1. Undergone a physical examination in accordance with 03-G Standard 29 CFR 1910.120, paragraph (f) and found 
to be medically - 

qualified to perform work at the WAS. Cherry Point. North Carolina work site 
not qualified to perform work at the WAS. Cherrv Point. North Carolina work srte 

and. 

2. Undergone a physical examination as per OSHA 29 CFR 1910.134(b)(lO) and found to be medically - 

( ) qualified to wear respiratory protection 
( ) not qualified to wear respiratory protection 

My evaluation has been based on the following information, as provided to me by the employer. 

Ii 
A copy of OSHA Standard 29 CFR 1910.120 and appendices. 
A description of the employee’s duties as they relate to the employee’s exposures. 

( 1 A list of known/suspected contaminants and their concentrations (if known). 
( 1 A description of any personal protective equipment used or to be used. 
( 1 Information from previous medical examinations of the employee which is not readily available to the examining 

physician. 

Part B 

1, , have examined 
Physrcian’s Name (print) 

and have determined the following information. 
Partiapant’s Name (print) 



FIGURE 1 O-l 
SUBCONTRACTOR MEDiCAL APPROVAL FORM 
PAGE -IWO 

1. Results of the medical examination and tests (excluding finding or diagnoses unrelated to occupational exposure) m 

m 

2. Any detected medical conditions which would place the employee at increased risk of material impairment of the 
employee’s health: 

I 
- 

3. Recommended limitations upon the employee’s assigned wok: 

I have informed this participant of the results of this medical examination and any medical conditions which require further 
examination of treatment. 

Based on the tnfonnatron provided to me, and in view of the activities and hazard potentials involved at the MCAS. Cherq’- 
Point, North Carolina work site, this participant 

I ; 
may I 
may not 

perform his/her assigned task. 1 

Physician’s Signature 

Address 
1L 

Phone Number 

NOTE. Copies of test results are marntained and available at: 

Address 
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FIGURE IO-2 

MEDICAL SURVEILLANCE LETTER 

- 

The following statements must be typed on company letterhead and signed by an ofiicer of he company: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville. Kansas 55555 

Month, day, year 

Mr. Gregory I. Zimmerman, P.E. 
Project Manager 
Halliburton NUS Environmental Corp. 
Foster Plaza VII 661 Andersen Drive 
Pittsburgh, Pennsytvania 15220 

Subject: Medical Surveillance - MCAS. Cherrv Point, North Carolina 

Dear Mr. Zimmerman, 

As an officer of XYZ Corporation. I hereby state that the persons listed below participate in a medical surveillance 
program meeting the requirements contained in paragraph (f) of TNe 29 of the Code of Federal Regulations (CFR), 
Part 1910.120 entitled “Hazardous Waste Operations and Emergency Response: Final Rule.” I further state that 
the persons listed below have had physical examinations under this program within the past 12 months and that 
they have been cleared, by a licensed physician, to perform hazardous waste site work and to wear positive and 
negative pressure respiratory protection. I also state that, to my knowledge, no person listed below has any 
medical restriction that would preclude him/her from working at MCAS, Cherry Point, North Carolina. 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE 

Should you have any questions, please contact me at (555) 555-5555. 

SIncerely. 

(Name of Company Of?tcer) 
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11.0 SITE CONTROL 

a 

This section outlines the means by which Halliburton NUS will delineate work zones and use these work zones or 
conjunction with decontamination procedures to prevent the spread of contamrnants into previously unaffected are 
the site. It is anticipated that a three zone approach will be used dunng work at thus site; exclusron zone, contamrv 

- reduction zone, and support zone. 

11.1 EXCLUSION ZONE I 

The exclusion zone will be considered those areas of the site of known or suspected contamination. However, signtin’ 
amounts of surface contamination may not be encountered in the proposed work areas of this site untillunti 
contaminants are brought to the surface by soil boring activities, Furthermore, once such activities have been wmptetec? 
and surface contamination has been removed, the potential for exposure is again diminished and the area can then be 
reclassified as part of the wntamination reduction zone. Therefore, the exclusion zones for this project will be limited tc 
those areas of the site where active work is being performed and/or anywhere there is believed to be the potential fsr 
mhalation and/or ingestion exposure to site contaminants. 

11.2 CONTAMINATION REDUCTION ZONE 
a 

The wnta.mination reduction zone (CFQ) will be a buffer area between the exclusion zone and any area of the site where 
contamination is not suspected. The personnel and equipment decontamination area established for this project will tak 
place in the CFQ. This area will sewe as a focal point in supporting exclusion zone aCtkit&. tn addition. this area wim 
serve as the access and control points to the exclusion zone. 

11.3 SUPPORT ZONE 

The support zone for this.project will include a staging area where site vehicles will be parked, equipment will be unloaded, 
and where food and drink containers will be maintained. In all cases, the support zones will be established at areas f 
the site where exposure to site contaminants would not be expected during normal working conditions or foreseeabr 
emergenctes. 

11.4 SITE MAP 

Once the areas of contamination. access routes, topography, dispersion routes are determined a site map will be generated 
and adjusted as site conditions change. These maps will be posted to illustrate up to date collection of wntaminants ar 
adjustment of zones and access points. I 

11.5 BUDDY SYSTEM 

Personnel engaged in onsite activities will practice the “buddy system” to insure the safety of all personnel involved in t#!! 
operation. 

11.6 MATERIALS SAFETY DATA SHEET (MSDS) REQUIREMENTS I 

Halliburton NUS personnel will provide MSDS’s for all chemicals brought on site. The contents of these documents +‘I 
be reviewed by the Health and Safety officer wrth the user(s) of the chemical substances prior to any actual use 
application of the substances on site. The MSDS’s will then be maintained in a central location (i.e.temporary office) a!8 
will be available for anyone to review upon request. The SSO will create and matntarn an inventory of those substances, 
and perform other functions necessary to wmpiy with OSHA 1910.1200 Hazard Communication requirements. 

a 
11.7 COMMUNlCATlON 

As personnel will not always be working in close proximity to one another dunng field activities. a supported means f 
communrcation may be necessary. For this purpose 2-way radio communication will be used. All means of wmmunicat~ 
will have the MCAS approval. 

External communication will be done so utilizing the telephones at predetemrned and approved locations where worcll; 
berng conducted. External communication will primarily be used for the purpose of resource and emergency TP xe 
communications. Prior to the commencement of site activities the FTL and Base contact will determine and at-r ‘-r 
tal,o%o;le communications. 
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12.0 STANDARD WORK PRACTICES 

The following Standard Work Practices are to be applied in addition to the Health and Safety Standard Operaung 
procedures: 

l Eating, drinking, chewing gum or tobacco. taking medication, and smoking are prohibited in the exclusion or 
decontamination zones. or any location where there is a possibility for contact with site contaminants exists. 

. Upon leaving the exclusion zone, hands and face must be thoroughly washed with soap and potable water. Any 
protective outer clothing is to be decontaminated and removed as specified in this HASP, and left at a designated area 
prior to entering the clean area. 

l Contact with potentiallycontaminated substances must tie avoided. Contact with the ground or with contaminated 
equipment must also be avoided. 

. No facial hair, whicft interferes with a satisfactory frt of the mask-to-face seal, is permitted on personnel required to 
wear respiratory protective equipment. 

. All personnel must satisfy all training requirements (4O-hr Jntroductory, 8-hr Refresher, Site-specific training, Emergency 
response training, and Supervisory as applicable) prior to commencing site activities. 

. All personnel must have a working knowledge of this HASP. lnduding being aware of the action levels for 
upgrading/downgrading levels of protective equipment, and emergency procedures. 

l All personnel must satisfy medical monitoring procedures. 

. All personnel must complete a medical data sheet, to be maintained on site 

. All personnel working on-site must utilize the buddy system. 

l When lifting or moving equipment or material, use proper lifting techniques, the proper number of personnel, or 
equipment to move heavy loads. 

. All work areas must be kept free of ground clutter. 

. No flames or open fires will be permitted on site. 

. Site personnel must immediateb notify Halliburton NUS Health Sciences of all incidents for OSHA recordkeeprng 
purposes. 

. If personnel note any warning properties of chemicals (irritation, odors, symptoms, etc.) or even remotely suspect the 
occurrence of exposure, they must immediately notify the SSO for further direction. 

. Site personnel are not to undertake any activrty which would be considered a confined-space entry 

. A full-sized copy of the OSHA poster Included as part of this HASP shall be conspicuously posted on site 

. Any new information relative to potential hazards or exposures must be promptly conveyed to the Project SSO and 
the Fteid Team Leader 

. All compressed gas cylinders used (empty or full) must be stored, secured, and used property to protect from damage 
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. All field team members shall employ the use of lifelines, safety harnesses, and U.S. Coast Guard approved persona; 
floatatron devices when working within four feet of the water edge. 

. All field activities, particularly those associated with working on or near waters edge, will be suspended (at w 
discretion and direction of the field Team Leader, or Site Safety Officer) in the event of inclement weather. 

DRILLING OPERATlONS 

. No drilling or any other operation which will bring a drill mast or any other projecting device withm 20 feet W-I any 
direction of overhead power lines will be pemlitted. Prior to any subsurface investrgatlons by the FTL shall ensure- 
the locations of all underground utilities will b identifted and marked prior to initiating any subsurface activity. 

. Hand signals with the driller will be established prior to the commencement of drilling activities. m 

. All drill rigs and other machinery with exposed moving parts must be equipped with an operational emergency stop 
::.lie. All personnel working in a close proximity must be aware of the location of this emergency stop device ant 

-.eration. This device will be tested initially (and then periodic&y) to insure its operational status. The drilier anbr 
4per shall not simuttaneously handle moving augers or flights unless there is a standby person able to activate 
-Mgency stop device. 

. ‘. driller must never leave the controls while t&s are rotating unless all personnel are clear of the rotatlngw 
eq‘iipment. 

. A long handled shovel or the equivalent shall be used to clear away drill cuttings from the hole and rotating equipmen* 
Hands or feet shall not be used for this purpose. 

l A remote sampling device must be used to sample drill arttings near rotating tools. The driller shall shut dowl 
operations if the sampler must go near the tools to obtain samples. 

. All personnel working in the vicinity of the drill rig while its operating shall secure all loose clothing. 

. Only manufacturer-approved equipment may be used in conjunction with site equipment (i.e. pins for auger flights etc.). 
Pins or other protruding items from rotating equipment shall not be permitted. 

. No person shall climb a drill mast while equipment is rotating. 

l No person shall climb a drill mast without use of ANSI approved fall protection (i.e. belts, lanyards and a fall protectto 
slide rail) or portable ladders which meet OSHA’s requirements, w 
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13.0 EMERGENCY RESPONSE 

- 

In the event of an emergency, all site personnel will be eVaCUakd to a predetermined location away from the work place 
Emergency Response Planning will follow in accordance with 29 CFR 1910.38(a). Contractor shall utilize Base Fire 
Protection and Emergency Services in order to avoid potential emergencies. 

13.1 PRE-PLANNING 

Upon initial arrival at the base, the Halliburton NUS FlUSSO will meet with the Base Fire Protection Department and 
Emergency Services to notify coordinators of the activities to be undertaken and where All site personnel will be required 
to follow base emergency procedures and will rely on base services to handle emergency situations if encountered. 

13.2 EMERGENCY ESCAPE PROCEDURES AND ASSIGNMENTS 

Upon notification of a site emergency requiring evacuation, all site personnel will proceed to predetermined locations based 
on emergency location and wind directions. If personnel cannot reach those kXations without endangenng life or heafth. 
they shall report to the seMed alternate meeting place. Personnel shall be trained to remain at the refuge location until 
directed to resume work, or leave the site. 

13.3 PROCEDURE TO ACCOUNT FOR SITE PERSONNEL 

The site work force will be small enough so that accounting for personnel will not be a problem. Accounting for personnel 
will be the FlI’s responsibility. This will be accomplished by taking a roll call using the site log book. 

13.4 RESCUE AND MEDICAL DUTIES 

A physician approved first aid kit ANSI approved eye wash statton and a Class ABC fire extinguisher will be readtly 
available on site. Site personnel shall not be authonzed to participate in emergency rescue operations. Only personnel 
with appropnate first aid training (which IS current) are authorued to assist in emergency first aid functions. 

13.5 ACTlVATlON OF EMERGENCY RESPONSE PROCEDURES 

Should any emergency occur which requires the support of outside services. the appropriate contacts shall be made by 
the FWSSO A list of the appropriate contacts can be found In Table 13-l. 

Examples requlnng outside services are as follows: 

. Any fteld crew member invotved in an accident or expenencing signs and symptoms of exposure 

. A conditicn discovered which suggests the act&y is more hazardous than anticipated 

l Emergency conditions in the nearby areas which directly Impact operations 

Persons who observe an emergency srtuatlon must notify Base contacts. Base Services and Office Contacts 
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TABLE 13-l 

a 

I 

I 

- EMERGENCY INFORMATION 

Police On base (919) 466-3615 

Fire On base (919) 466-3333 

Ambulance On base (919) 466-4419 

Hospital Craven RMC (919) 633-6111 

Hospital on Base OnBase (919) 466-5751 

Poison Control offbase ’ -1-800672-1697 

Bat Tontact 

1 - 

Renee Henderson (919) 4665391 

ton NUS Project Manager -Gregory L. Zimmerman. P.E. (412)921-8992 

i &-;grton NUS Health 8 Safety Donald J. Westerhoff (412)921-7281 

CLEAN Health and Safety Manager Matthew M. Soltis, CSP (412)921-8912 

Directions to Craven RMC: 
w 

l Take Highway 70 West to New Bern. 
l Take Glenbumie Road Exit (tight turn). 

I 

l Glenbumie to Neuse Blvd. (turn right). 
l Two miles, hospital is on the left. 
l Cranen RMC, 2000 Neuse Blvd, New Bern. 

m 

I 

*I 

Maps depicting directions from the site to the hospitals shall be obtained and attached to this Health and Safety p&n pnorr 
to the commencement of site activities. 

13.6 INCIDENT FOLLOW-UP a 

On receiving a report of an incident (or near incident) occurrence the FIUSSO shall immediately investigate and make 
the appropriate recommendations to prevent reoccurrence. The CLEAN HSM shall be immediately be notified by telephonrr 
on occurrence of an incident. At his discretion he may wish to participate in the investigation. Details of the incident shall 
be documented on an Incident Report within 24 houn of the occurrence and distributed to the Project Manager and CLEAF’ 
HSM. 
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14.0 CONFINED SPACE 
- 

No Confined Space Operations are anticipated to be involved in the planned scope of work. Therefore. specific procedures 
for such efforts are not applicable and not addressed in this Health and Safety Plan. Should any confined space situawns 
arise, the site health and safety officer should be notified immediately before any action is taken. 
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15.0 SPILL CONTAINMENT PROGRAM 

15.1 SCOPE AND APPLICATIDFJ 

It is not antrcipated that bulk hazardous materials (over %-gallons) will be handled at a given time as part of this scope I 
of work. It is also not anticipated that such spillage would constitute a danger to human health or the environment 
However, as the job progresses the potential for accumulating decontamination fluids in the central staging area exists 
Once characterized these fluids can be removed from this area and disposed of. As these fluids, while in the staging area I 
remain uncharacterized. a spill contamment program will be developed and instituted as part of this HASP. 

15.2 POTENTlAL SPlLL AREAS 

In an ongoing attempt to prevent and control further potential contamination of the environment, effo!ts will be taken to 
miniqtie the potential for spill releases. Based on planned activities and available information, there are limited areas 

r”l’ 

c -orations where this potential threat can be reasonably expected. One of these is the area intended to be used - 
tral staging area for potentialty contaminated soils and decontamination fluids. Additionally. the handling. loading 

a; ding areas present limited potential for leaks or spills. At the time of the preparation of this Health and Safety 
PM. anticipated all investigation derived waste (such as decontamination fluids) generated, as a result of this scope 
of wofi.. Lill be containerized, labeled, and staged to await sampling and analysis for the determinatton of proper disposal (I 
procedures. The resutts of these analysis will determine whether these substances will be disposed of in the lndustnal 
Waste Treatment Plant (IVVIP) as nonhazardous wastes, or will have to be transported as hazardous materials to an off- 
site treatment facility. Until the ultimate fate of these substances can be determined, there exists a possibility to 1 
accumulate multiple drums of waste materials. 

15.2.1 55-GAUON DRUMS 
W 

All drums containing liquids will be staged within a polyethylene lined berm capable of hoMing a maximum of 10 drums. 
The capacity of the berrned area should wntarn the contents of the drums plus volumes reduced caused by 
displacement of the drums, approximately 1 loo,4 of the total capacity. Rainwater captured inside the lined area ~1 
allowed to evaporate. However, if rainwater accumulations should reach 1% of the total capacity of the bermed area. 
accumulations will be removed, placed in labe!ed drums, and placed in this area. 

15.3 LEAK AND SPILL DETECTlON 

To establish an earty detection of potential spills or leaks, a daily walk around by personnel staging or disposing of drums 
will be conducted during working hours to vtsually determine that containers are not leaking. If a leak is detected the drum 
contents will be transferred using a hand pump Into a new 55-gallon drum. The leak will be collected and contained using m 

absorbents such as Oil-dry. vermiculite, or sand, stored at the staging area in a drum conspicuously marked. This material 
too, will be wntainemed for disposal pending analyses. All inspections will be documented in the Project logbook. 

- 
15.4 PERSONNEL TRAINING AND SPILL PREVENTlON 

All personnel will be instructed on the procedures for spill prevention. containment, and collection of hazardous mater& 
in the ste specific training. The FTL and the SSO will serve as the Spill Response Coordinators for this operation shouk? 
the need arise. 
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15.5 SPILL PREVENTtON AND CONTAINMENT EQUIPMENT - 

The following represents the minimum equipment which will be maintained at the staging area at all times for the purpose 
of supporting this Spill PreventionlContainment Program. 

l Sand, clean fill, vermiculite, or other noncombustible absorbent (oil-dry); 

. Drums (!&gallon U.S. DOT 17-E or 17-H 

. Shovels, rakes. and brooms 

. Hand operated drum pump with hose 

l Labels 

. Drum Patch kit 

15.6 SPILL CONTROL PLAN 

This section describes the procedures the Halliburton NUS field crew members will employ upon the detection of a spill 
or teak. 

1) Notify the SSO or FOL immediatety upon the detection of a leak or spill. 

2) Employ the personnel protective equipment stored at the staging area, take immediate actions to stop the leak or 
spill by plugging or patching the drum or raising the leak to the highest point. Spread the sorbent material in the 
area of the spill covering completely. 

3) Transfer the material to a new drum, collect and containerize the absorbent material. Label the new drum 
appropnatety. Await analyses for treatment or disposal options. 

4) Solid spills will be recontainerized with 2-inches of top cover, and await for test results for treatment or disposal 
options. 

It is not anticipated that a spill will occur in which the field crews cannot handle. Should this occur notification of a 
Hazardous Material Response Team will be carried out by the FOL or SSO. 
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16.0 DOCUMENTATION AND EQUIPMENT 

- 

This section summarizes documentation and equipment required for the support of this Health and Safety Plan (HASP). 
Its purpose is a final checklist to help ensure all of the necessary resources are available to carry out the requirements m 
of this HASP. 

16.1 DOCUMENTATION 1; 

l Health and Safety Log Book 
l Instrument Log Sheets 
l HASP (Signed Copy) 
l OHSA Poster 11 x 14 
l MSDS’s (if applicable) 
l Medical Data Sheets 
l Employee Training Certificates 
l Medical Surveillance Documentation 
l Incident Reports 
l Fit Test Records 

m 

I 

m 

16.2 HEALTH AND SAFETY EQUIPMENT 

First Aid Kit (Physician’s Approved) 
ANSI Approved Eye Wash 
Class ABC Fire Extinguishers 
Nitrile Gloves 
Inner Gloves 
Tyvek 
Chemical Resistant Tyvek 
Barricade Tape 
Boot Covers 
Duct Tape 
Decon Kit (Alconox tube, brush, sorbants, step stool) 
Hard Hats safety Glasses 
Splash Shield 
Steel Toe/Shank Boots 



Heat Stress 

ATTACHMENT A 
HEAT/COLD STRESS 

- 

The SSO shall visually monitor personnel to note for signs of heat stress. Field personnel will also be instructed to observe 
for symptoms of heat stress and methods on how to control it. One or more of the following control measures can be used 
to help control heat stress: 

. Provide adequate liquids to replace lost body fluids. Personnel must replace water and saN lost from sweating 
Personnel must be encouraged to drink more than the amount required to satisfy thirst. Thint satlsfactlon IS not 
an accurate indicator of adequate salt and fluid replacement. 

. Replacement fluids can be commercial mixes such as Gatotade@. 

l Establish a work regime that will provide adequate rest periods for r=ooling down. This may require additional shifts 

of workers. 

l Cooling devices such as vortex tubes or cooling vests can be worn beneath protective garments. 

. Breaks are to be taken in a cool rest area (i7”F is best). 

. Personnel shall remove impermeable protective garments during rest periods. 

. Personnel shall not be assigned other tasks during rest periods. 

. Personnel shall be informed of the importance of adequate rest, acclimation, and proper diet in the prevention of 
heat stress. 

The heat stress of personnel on-site may be monitored utilizing biological monitoring or the Wet Bulb Globe Temperature 
Index (WBGT) technique when workers are not weafing protective coveralls (i.e. Tyvek@). This method will require the 
use of a heat stress monitoring device. 

One of the following biological monitoring procedures shall be followed when the workplace temperature is 70°F or above. 

. Heart rate (HR) shall be measured by the pulse for 30 seconds as eariy as possible in the resting period. The HR 
at the beqinninq of the rest period should not exceed 110 beats/minute. If the HR IS higher, the next work penod 
should be shortened by 10 minutes (or 33 percent), while the length of rest period stays the same. If the pulse 
rate IS 100 beats/minute at the beginning of the next rest period, the following work cycle should be shortened by 
33 percent.. The length of the initial work penod will be determined by using the table below. 



Since prolonged exposure to cold air, or to rmmenion in cold water, at temperatures well above freezrng can lead tc 
dangerous hypothermia, whole body protection must be provided. - 

Adequate insulating dry clothing to maintain tore temperatures above 36°C (96.8’F) must be provided to workers 11 
work is performed in air temperatures below 4’C (40°F). Wnd chili cooling rate and the cooling power of air are 
critical factors, pnd chill cooling rate iS defined as heat IOSS from a body expressed In watts per meter squared which 
is a function of the air temperature and wind Velocity upon the eXpCEed body.] The higher the wind speed and the 
lower the temperature in the work area, the greater the insulation value of the protective dothing required. An 
equivalent chill temperature chart relating the actual dry buib air temperature and the wind velocity is presented rn 
Table 2. The equivalent chill temperature should be used when estimating the combined cooling effect of wind and 
low air temperatures on exposed skin or when determining clothing insufabon requirements to maintain the deep body 
core temperature. 

2. Unless there are unusual or extenuating circumstances, Cold injury to other than hands, feet, and head is not Ckety 
to occur without the development of the initial signs of hypothermia. Older workers or workers with circulatory 

problems require special precautionary protection against cold injury. The use of extra insulating clothing and/or a 
reduction in the duration of the exposure period are among the special precautions which should be considered. The 
preca&onary actions to be taken will depend upon tie physical condition of the worker and should be determined with 
the advice of a physician with knowledge of the cold stress factors and the medical condition of the worker. 



PERMISSIBLE HEAT EXPOSURE THRESHOLD LIMIT VALUES 

Work-Rest Regimen 

Continuous 

75% work - 
25% Rest, Each Hour 

50% work - 
50X Rest, Each Hour 

25Oh Work - 
75% Rest, Each Hour 

Workload w 
m Moderate Heavv 

8O.O”F 8O.O”F 77.O”F 
‘I 

87.O”F 82.4”F 76.6”F 
- 

88.5’F 850°F - 82.2”F 

9O.O’F 88.O”F 86.O”F 

II) 

l Body temperature shall be measured orally with a clinical thermometer as early as possible in the resting peril? 
Oral temperature at the beoinnino of the rest period should not exceed 99’F. If it does, the next work perio 
should be shortened by 10 minutes (or 33 percent), while the length of the rest period sbys the same. Howeve 
if the oral temperature exceeds 99.7”F at the beginning of the next rest period. the following work cycle shall bk 
further shortened by 33 percent OT should be measured at the end of the rest period to make sure that it has 
drooped below 99°F. At no time shall work begin with the oral temperature above 99’F. 

w 

NOTE: External temperatures in excess of those stated above shall be regarded ,as inclement weather. Work continuatior 
termination, or alteration of the work schedule will be at the discretion of the FTL and on site health and safe 
representative. The heat and cold stress related sections of this are applicable to the season when work will be completfl 

Cold Stress - --- 

stress TLVs are intended to protect workers from the severest effects of coid stress (hypothermia) and cold injury 
ascribe exposures to cold working conditions under which it is believed that neatly all WOrkUS can be repeated’ 

-.;ed without adverse heatth effects. The TLV objective is to prevent the deep body temperature from falling belo 
jti’c (96.8”F) and to prevent cold injury to body extremities (deep body temperature is the core temperature of the fl 
determined by conventional methods for rectal temperature measurements). For a single, occasional exposure to a cold 
environment. a drop in core temperature to no lower that 35°C (95°F) should be permitted. In addition to provisions fl 
total body protection, the TLV objective is to protect all parts of the My with emphasis on hands. feet, and head from con 
IflJUry. 

introduction 
W 

Fatal exposures to cold among workers have almost always resulted from accidental exposures involving failure to escape 
from low environmental air temperatures or from immersron in low temperature water. The single most important aspe 
of life-threatening hypothermia is the fall in the deep core temperature of the body. The clinical presentations of victim 
of hypothermia are shown in Table 1. Workers should be protected from exposure to cold so that the deep core 
temperature does not fall below 36°C (96.8”F); lower body temperatures will very likely result In reduced mental alertnes- 
reduction In rational decision making, or loss of consciousness with the threat of fatal consequences. 

I 

Pain in the extremities may be the first early wamrng of danger to cold stress. Dunng exposure to cold. maxfmum severe 
shivering depends when the body temperature has fallen to 35°C (95°F). This must be taken as a sign of danger to 11 
workers and exposure to cold should be immediately terminated for any workers when severe shivenng becomes eviderr 
Useful physical or mental work is limited when severe shlvenng occurs. 



Evaluation and Control 

For exposed skin, continuous exposure should not be permitted .tien the air speed and temperature results In an 
equivalent chill temperature of -32’C(-25.6’F). Superficial or deep local tissue freezing will occur only at temperatures 
below -1°C (30.2”F) regardless of wind speed. 

At air temperatures of 2% (35.6”F) or less, it is imperative that workers who become immersed in water or whose dothrng 
becomes wet be immediately provided a change of clothing and be treated for hypothermia 

TLVs recommended for properly clothed workers for periods of work at temperatures below freezing are shown In Table 
3. 

Special protection of the hands is required to maintain manual dexterity for the prevention of accidents: 

1. If fine work is to be performed with bare hands for more than 10-20 minutes in an environment below 16-C (60.8”F). 
special provisions should be established for keeping the mrken’ hands warm. For this purpose, warm air jets, radiant 
heaters (fuel burner or electric radiator), or contact warm plates may be utilized. Metal handles of tools and control 
bars should be covered by thermal insulating material at temperatures below -1°C (30.2”F). 

2. If the air temperature falls below 16-C (60.8OF) for sedentary, 4°C (39.2’F) for light, -7% (19.4”F) for moderate work 
and fine manual dexterity is not required, then gloves should be used by the workers. 

To prevent contact frostbite, the workers should wear anti-contact gloves. 

1. When cold surfaces below -7% (19.4OF) are within reach, a warning should be given to each worker by the supervisor 
to prevent inadvertent contact by bare skin. 

2. If the air temperature is -17.5”C (0°F) or less, the hands should be protected by mittens. Machine controls and tools 
for use in cold conditions should be designed so that they can be handled without removing the mittens. 

Provisions for additional total body protection are required if work is performed in an environment at or below 4°C (39.2”F). 
The workers should wear wld protective clothing appropriate for the level of cold and physical activity: 

1. If the air velocity at the job site is increased by wind, draft, or aMcial ventilating equipment. the cooling effect of the 
wind should be reduced by shielding the work area or by wearing an easily removable windbreak garment. 

2 If only light work IS involved and if the clothing on the worker may become wet on the job site, the outer layer of the 
clothing in use may be of a type impermeable to water. Wrth more severe work under such conditions, the outer layer 
should be water repellent. and the outerwear should be changed as it becomes wetted. The outer garments should 
tnclude provisions for easy ventilation in order to prevent wetting of inner layers of sweat. If work is done at normal 
temperatures or in a hot environment before entering the cold area, the employee should make sure that clothing IS 
not wet as a wnsequence of sweating. If clothing is wet. the employee should change into dry clothes before entering 
the cold area. The workers should change socks and any removable felt insoles at regular daily intervals or use vapor 
bamer boots. The optimal frequency of change should be determined empirically and will vary individually and 
according to the type of shoe worn and how much the individual’s feet sweat. 

3 If exposed areas of the body cannot be protected sufficiently to prevent sensation of excessive cold or frostbite. 
protective items should be supplied in auxiliary heated versions. 

4. If the available clothing does not give adequate protection to prevent hypothermia or frostbite, work should be modified 
or suspended until adequate clothing is made available or until weather conditions Improve. 

5. Workers handling evaporative liquid (gasoline, alcohol, or cleaning fluids) at air temperatures below 4’C (39.2“F) 
should take special precautions to avoid soaking of clothing or gloves with the liquids because of the added danger 
of cold injury due to evaporative cooling. Special note should be taken of the particularly acute effects of splashes 
of “cryogenic fluids” or those liquids with a boiling point that is just above ambient temperature. 



TABLE 1 
PROGRESSIVE CLINICAL PRESENTATIONS OF HYPOTHERMIA’ 

Clinical Sin118 

36 96.8 Metabolic rate increases in an attempt to compensate for 
heat loss 

35 

34 

95.0 

93.2 

Maximum shivering 

Vim conscious and responsive, with normal blood 

33 91.4 

pressure 

Severe hypothermia below this temperature 
Y 

32 86.0 Consciousness douded; blood pressure becomes difficutt to 

31 87.8 
obtain; pupils dilated but react to light; shivering ceases 

30 

29 

86.0 

84.2 

Progressive loss of consciousness; muscular rigidity 
increases; pulse and blood pressure difficult to obtain; 
respiratory rate decreases 

c 28 1 82.4 Ventricular fibrillation possible with myocardial irritability 
I 

27 80.6 Voluntary motion ceases; pupils nonreactive to light; deep 
tendon and superf%ial reflexes absent 

26 78.8 Viiim seldom conscious 

25 77.0 Ventricular fibrillation occur spontaneously may 

24 75.2 edema - Pulmonary 

22 71.6 Maximum risk of ventricular fibrillation 

21 69.b 

20 68.0 Cardiac standstill 

18 64.4 Lowest accidental hypothemria victim to recover 

II 17 62.6 
I 

1 Isoelectric electroencephalogram 
I 

I 9 48.2 1 Lowest artificially cooled hypothermia patient to recover 

. Presentations approximately related to core temperature. Reprinted from the January 1982 issue of American Family 
m 

Phystclan. publrshed by the American Academy of Family Physicians. 

a 

a 

a 

a 
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a 
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TABLE 3 

THRESHOLD LIMIT VALUES WORK/WARM-UP BCHKDULE FOR FOUR~HOUR SHIFT* 

(Norm Breaks) 

Norm Bresks 1 

Won-cnurgency uork 

rhwld cc~sc 

Won- emergency uork 

should ccnse 

-40’ to -42” 

-43” 6 bclou 

Non-emergency work Non-emergency vork -emergency work Non-emergency uork 

-45’ 6 belou Won-emergency uork 

NOTES : 

1. Schedule spplles to moderste to heavy uork activity uith uarm-up breaks of ten (10) minutes In a uarm locstlon. For Light-to-&Aerate Work (limited physicsl movmrnt 

apply the schedule one step Louer. For l xmle, at -35°C (-30’F) ulth no noticesble ulnd (Step 0, a uorker rt a job with little physics1 movement should have 

maxisun work period of 40 minutes with 4 breaks In 8 4-hour period (Step 5). 

1: 
a 

2. The folloulng Is suggested (IS .s guide for estimating uind velocity If sccurnte InformatIon Is not svaltsble: 5 nph: light flag moves; 10 nph: light flag ful lY 
extended; 15 II@: raises neuspaper sheet; 20 II@: blouing snd drlfting snou. 

3. If only the uind chill cooling rate Is svallsble, rr rough rule of thumb for epplylng It rather than the tenpersture snd wind velocity factors given above uould be: 

1) special uarm-up breaks should lx lnltlated at I ulnd chill cooling rste of about 1750 U/H’; 2) alt non-emergency uork should have ccssed at or before a uind chill 

of 2250 U/m’. In general, the warm-up rchedule provided ebove sl lghtly uder-canpcnrates for the ulnd at tht uarmr tmperstures, sssuning scclimntizstion and clothing 



TABLB 2 
COOLING POWBR OF WIND ON BXPOSBD FLESH EXPRESSED AS BQD1”iLBN-l’ TRHPBRILTURB 

(under calm conditiona)* 

Estimated Wind Speed 

(in mph) 
Actual Temperature Reading ('F) 

50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 

( 48 1 37 1 27 16 

I 40 I 28 I 16 I 4 

25 

30 

35 

30 

28 

27 

16 

13 

11 

0 

-2 

-4 

-15 

-ia 

-20 

26 10 -6 1 -21 

-26 I -36 I -47 I 

I -a3 -9s 

-99 -112 

-110 -121 

-82 

-15 

-Ok3 -104 -118 -133 

-94 -109 -125 - 140 

-9a -113 -129 -145 

-100 ( -116 ) -132 1 -148 

(Uind speeds greater 
than 40 &-I have little 

additional effect) 

LITTLE DANGER 

In x hr ulth dry skin. 

Maxisun danger of 

false sense of sccurltv 

INCREASINGDANGER 

Dawer from freezlng of 

exposed flesh within one 

minute. 

GREAT DANGER 

Flesh may freare wlthln 30 seconds. 

l Developed by U.S. Army Research Institute of EnvlromwntaI Medicine, Watick HA. 

I 
a 8 8 I I 8 I 8 I 8 I t 8 8 



Work - Warming Reqlmen 

If work is performed continuously in the cold at an equivalent chill temperature (ECT) or below -7’C (19.4”F). heated 
warming shelters (tents, cabins, rest rooms, etc.) should be made available nearby. The workers should be encouraged 
to use these shelters at regular intervals, the frequency depending on the severity of the environmental exposure The 
onset of heavy shivering, frostnip, the feeling of excessive fatigue, drowsiness, irritability, or euphoria are indications for 
immediate return to the shelter, When entering the heated shelter, the outer layer of clothing should be removed and the 
remainder of the clothing loosened to permit sweat evaporation or a change of dry work clothing provided. A change of 
dry work clothing should be provided as necessary to prevent workers from returning to work with wet clothing 
Dehydration, or the loss of body fluids, occurs insidiously in the cold environment and may increase the susceptibility of 
the worker to cold injury due to a significanf change in blood flow to the extremities. Warm sweet dnnks and soups should 
be provided at the work site to provide calonc intake and fluid volume. The intake of coffee should be limrted because of 
the diuretic and circulatory effects. 

For work practices at or below -12% (10.4”F) ECT, the following shouid apply: 

1. The worker should be under constant protective observation (buddy system or supervision) 

2. The work rate should not be so high as to cause heavy sweating that will result in wet clothing; if heavy work must 
be done, rest periods should be taken in heated shelters and opportunity for changing into dry clothing should be 
provided. 

3. New employees should not be required to work full time in the coM during the first days of employment until they 
become accustomed to the working conditions and required protective clothing. 

4. The weight and bulkiness of clothing should be included in estimating the required work performance and weights to 
be lifted by the worker. 

5. The work should be arranged in such a way that sitting still or standing still for long periods is minimized. Unprotected 
metal chair seats should not be used The worker should be protected from drafts to the greatest extent possible. 

6. The workers should be instructed in safety and health procedures. The training program should include as a minimum 
Instruction in: 

a. Proper rewarming procedures and appropnate first aid treatment. 
b. Proper clothing practices. 
c. Proper eating and dnnkmg hablts. 
d. Recognition of Impending frostbite 
e. Recognition of signs and symptoms of Impending hypothermia or excessive cooling of the body even when 

shivering does not occur. 
f. Safe work practices. 

Special Workplace Recommendations 

Special design requirements for refrigerator rwms include: 

1. In refrigerator rooms, the air velocity should be mlnimlzed as much as possible and should not exceed 1 meterlsec 
(200 fpm) at the job site. This can be achieved by properly designed air dlstnbutron systems 

2 Special wind protective clothing should be provided based upon existing air velocities to which workers are exposed. 

Special cautron should be exercised when working wrth toxic substances and when workers are exposed to vibration. Cold 
exposure may require reduced exposure llmlts. 

Eye protection for workers employed out-of-doors in a snow and/or ice-covered terram should be supplied. Special safety 
goggles to protect against ultraviolet light and glare (which can produce temporary conjunctivitis and/or temperature loss 



v) 

L 

r” ” 

2 ?- 

I ‘I II a 



ATTACHMENT B 
TICK CONTROL 

LYME DISEASE 



of vision) and blowing ice crystals should be required when there is an expanse of snow coverage causing a potenba 
exposure hazard. 

- 
Workplace monitoring is required as follows: 

1. Suitable thermometry should be arranged at any workplace where the envrronmental temperature is below 16’C 
(SO.S°F) so that overall compliance with the requirements of the TLV can be maintained. 

2. Whenever the air temperature at a workplace falls below -1 “C (30.2”F), the dry bulb temperature should be measurep 
and recorded at least every 4 hours. 

3. In indoor workplaces, the wind speed should also be recorded at least every 4 hours whenever the rate of air- 
movement exceeds 2 meters per second (5 mph). 

4. In outdoor work situations, the wind speed should be measured and recorded together with the air temperature 
whc’2ver the air temperature is below -1 “C (30.2”F) I 

5 quivalent chill temperature should be obtained from Table 2 in all cases where air movement measurements are 
.edd; it should be recorded with the other data whenever the equivalent chill temperature is below -7°C (19.4”F)- 

Empioyees should be excluded from work in cold at -1°C (30.2”F) or below if they are suffering from diseases or taking 
medication which interferes with normal body temperature regulation or reduces tolerance to work in cold environments. 
Workers who are routinely exposed to temperatures below -24°C (-11.2”F) & wind speeds fess than five miles per hour,? 
or air temperatures below -18°C (O’F) with wind speeds above five miies per hour, should be medically certified as suitable 
for such exposures. 

Trauma sustained in freezing or subzero conditions requires special attention because an injured worker is predisposed 
to cold injury. Special provisions should be made to prevent hypothermia and freezing of damaged tissues in additi 
providing for first aid treatment. 

Note: This information has been adopted from the 1992-1993 “lhreshdd Limit Values for Chemical Substances and 
Physical Agents and Biological Indices” by the American Conference of Governmental Industrial Hygienists (ACGIH). 



TICK CONTROL 

- LYME DISEASE 

The occurrence of Lyme disease has become a worldwide problem since its identification in 1976. This disease is 
characteristicallv recognized as being transmitted by ticks, which may be encountered by field penonnel while working 
at this site, A; a result, this discussion has been included with this Health and Safety Plan to provide for adequate 
recognition, evaluation, and control efforts to minimize the occurrence and effects of this potential hazard. 

The discovery of Lyme disease is credited to Dr. Allen Steere of Yale University Medical School, and is named after the 
community where it was (reportedly) first encountered, Lyme, Connecticut. This disease can be transmitted to man 
through the bite of ticks that are infected with a cork screw-shaped microbe (spirochete). The spread of this disease has 
been so rapid that in 1984 it surpassed Rocky Mountain Spotted fever as the most common tick-borne disease in the 
United States. In this country, most of the incidents of this disease have been recorded in the Northeast. and the tick 
species most commonly attributed with its spread is the deer tick. 

Recofznition 

This hazard potential exists primarily in the spring and summer months, as these are the seasons that tick populations and 
activity flourish. In fact, 90 percent of the reported cases have occurred from early June through September. Also. this 
concern exists primarily in heavily vegetated areas. Therefore, recognition of these factors can aid in the awareness and 
control of this threat. 

To aid in the recognition and identification of these insects, an example illustiation of the tick species common to the 
region where this site is located has been included with this discussion. This species (the American Dog tick) is common 
‘n the eastern half of the United States, and typically exists in anzas covered with grass or underbrush. These insects will 
Attach themselves to animals (including man) that pass through the area and rub against them. After finding a host. the 
tick insens its mouthparts and sucks blood until it is fully engorged. This requires a time period of three to twelve days, 
then the tick will drop off. In addition to Lyme disease concems.,this tick has also been identified as a transmitter of 
Rocky Mountain Spotted Fever, and the organisms of tularemia and possibly relapsing fever. The wounds left by tick 
bites can be painful, and can also have a pa&zing effect commonly referred to as tick paralysis. 

The earliest symptom of the onset of this disease is the occurrence of an unusual red skin rash. This is commonly the 
first indication since it has been evidenced that many persons who have conuacted this disease were, in fact. unaware that 
they had been bitten. This rash can appear at the site of the bite anywhere from several days to a few weeks after the bite. 
It typically SW as a small red spot, and then expands as the spirochetes expand li-om the bite location. Rash sizes can 
vary, but have been most commonly associated in a 2 to 3 inch diameter size range. This rash will fade (with or without 
treatment) after a few weeks. Close inspection is necessary to detect this symptom as the rashes are easy to miss because 
they’re often very faint. Body sites where rashes frequently occur include the thigh areas, groin, and armpits. Also. it 
is not uncommon for a rash to develop in more than one place. 

Other early symptoms include profound fatigue, a stiff neck, and flu-like symptoms such as headache. chills, fever, and 
muscle aches. Recognition of the onset of any of these symptoms is important since tick bites do not always produce a 
rash. If left untreated, the disease will progress to its second stage within weeks or months after the infection. This stage 
involves affects to the heart and nervous system. A common second stage symptom is a paralysis on one or both sides 
of the face. Others include severe headache, encephalitis. or meningitis. The third and final stage involves the 
development of chronic inflammatory arthritis, which can occur up to a year or more after the bite. 

Evaluation 

Evaluation of this hazard potential principally involves field personnel performing close self-inspections for the presence 
of ticks each time they leave the site. This should involve careful examination, especially of the individuals’ heads. 
Personnel should be aware that when a tick attaches itself to its host, it inserts its entire head under the surface of the skin. 



Control - 

Control of this thteat involves several components. First, field personnel must be aware of the climate and area conditions 
which are commonly associated with being conducive to tick infestation. Second, when working in or walking through 
potential infested areas, personnel must ensure that they do not have exposed body parts (i.e. at least long sleeved shim 
and long pants, particularly when protective coveralls arc not worn). In heavily vegetated areas where infestation is likel!. 
Tyvek coveralls will be required to minimize this hazard potential. Also, several commercial products have been 
demonstrated as being effective in repelling ticks. Examples include Permanone, Of??, and Cutter. These 9~ of 
repellents will be used at the direction and discretion of the Brown & Root Environmental Health and Safer) Officer, and 
only in accordance and observation of manufacturer’s recommendations. In most instances. however. such repellents are 
typically applied to the outside surfaces of clothing (and not directly onto the skin), and should be applied also to shoe 
tops, socks, pants cuffs, and other artas most susceptible to ticks. 

Tick Removal 

In the even! that a tick is discovered to be attached to a member of the field team, timely removal of the insect is critical 
to reducing the potential for contracting the disease. According to available information and research, there is apparent&, 
a v period of at least a few hours from the time of the bite before the tick transmits the microbe (the spirochetes are 
not present in the mouth parts of the tick). However, the incident of a tick bite is frequently unnoticed. and the discover) 
of the tick may not occur until after this suspected gmce period has al&y elapsed. Therefore, timely removal is vet 
important. The preferred meth4 of tick removal is to pull it out using tweezers or small forceps. In this method. the 
tick should be grasped as close to the mouth as possible, and then pulled steadily upward. Care must be exercised so as 
not to pull in a jerking motion as this can result in the head bazoming detached. After the tick has been removed, disinfect 
the bite with rubbing alcohol or povidone iodine (Betadine). The tick must not be handled as the microbes can enter the 
body through any breaks in intact skin. The bite should be checked occasionally for at least a two-week period to XX if 
a rash forms. If it does, medical attention must be promptly sought. 

In order to provide for proper and timely response to the occurrence of a tick bite, the Health and Safety Officer will 
ensure rhat the site First Aid kit is properly equipped with medical forceps and rubbing alcohol. in addition to the standard 
kit contents. Also, an adequate supply of commercial insect (tick) repellents will be maintained onsite. and all personnel 
will be trained in its proper application and will be required to use it, at the direction of the Health and Safety Oflicer. 
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